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East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK
04/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACl | NTERNATI ONAL ( ACI)
ACl 347R (1994) GQuide to Formwork for Concrete
AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)
AHA ANSI / AHA A135. 4 (1995) Basic Hardboard
DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD-01 Data
Design; FI QO

Desi gn anal ysis and cal cul ati ons for form design and net hodol ogy used in
t he desi gn.

Form Materials; FIQO.

Manuf acturer's data including literature describing formnaterials,
accessories, and formrel easi ng agents.

SD- 04 Dr awi ngs
Concrete Formwork; FIO

Drawi ngs showi ng details of formmork, including dinmensions of fiber voids,
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joints, supports, studding and shoring, and sequence of form and shoring
renoval . See SECTION 03300 for additional requirenments of formwork
dr awi ngs.

SD- 06 Instructions
Form Rel easi ng Agents; FIQO

Manuf acturer's reconmendati on on nethod and rate of application of form
rel easi ng agents.

1.3 DESI GN

Desi gn and engi neering of formwrk, shoring and reshoring as well as its
construction is the responsibility of the Contractor

Formwork shal |l be designed by a Professional Structural Engineer currently
registered in the State of M nnesota, having a mnimumof 3 years
experience in this type of design work and in accordance w th met hodol ogy
of ACI 347R for anticipated |oads, |lateral pressures, and stresses. Forns
shal | be capabl e of producing a surface which neets the requirenments of the
class of finish specified in SECTI ON 03300: CAST-1 N PLACE STRUCTURAL
CONCRETE. Forns shall be capabl e of withstanding the pressures resulting
from placenent and vi bration of concrete.

1.3.1 Desi gn Requi renents

Design formvork for |oads, |lateral pressures and allowabl e stresses
outlined in AClI 347R and for design considerations, wind | oads, allowable
stresses and ot her applicable requirenents of the controlling |oca

bui |l di ng code. Were conflicts occur between the above two standards, the
nore stringent requirenments shall govern. Design formwrk to limt naximm
deflection of formfacing materials reflected in concrete surfaces exposed
to view to 1/240 of span between structural nenbers.

1.3.2 For m Renoval

Devel op a procedure and schedul e for renpbval of shores and installation of
reshores and for calculating the |loads transferred to the structure during
this process. Performstructural calculations as required to prove that
all portions of the structure in conbination with remaining form ng and
shoring system has sufficient strength to safely support its own wei ght
plus the | oads placed thereon. Wen devel opi ng procedure, schedul e and
structural calculations, consider the follow ng at each stage of
construction: The structural systemthat exists; effects of all |oads
during construction; strength of concrete; the influence of deformations of
the structure and shoring systemon the distribution of dead | oads and
construction | oads; the strength and spacing of shores or shoring systens
used, as well as the nethod of shoring, bracing, shore renoval, and
reshoring including the mninumtine intervals between the various
operations; any other |loading or condition that affects the safety of
serviceability of the structure during construction

PART 2 PRODUCTS
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2.1 FORM MATERI ALS
2.1.1 Forns For Class A and Class B Finish (Exposed to View

Fornms for Class A and Class B finished surfaces shall be plywod panels
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or Il

O her formmaterials or liners may be used provi ded the snpothness and
appear ance of concrete produced will be equivalent to that produced by the
pl ywood concrete form panels. Use full 4 foot x 8 foot panels unless
snal l er pieces will cover entire area. Forns for round colums shall be
the prefabricated seam ess type

2.1.2 Forns For Class C Finish (Not Exposed to View)

Fornms for Class C finished surfaces shall be shiplap |unber; plywood
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or Il
tenpered concrete form hardboard conformng to AHA ANSI/ AHA Al135. 4; ot her
approved concrete formmaterial; or steel, except that steel |ining on wood
sheat hing shall not be used. Forns for round colums nmay have one vertica
seam

2.1.3 Forns For Class D Finish (Concrete to be covered with soil)

Forms for Class D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
mat eri al

2.1. 4 Form Ti es

Commercially fabricated for use in formconstruction. Do not use wire ties.
Constructed so that ends or end fasteners can be renoved w t hout causing
spal ling at surfaces of the concrete. 3/4 inch minimumto 1 inch nmaxi num

di ameter cones on both ends. Enbedded portion of ties to be not |ess than
1-1/2 inch fromface of concrete after ends have been renoved.

2.1.5 For m Rel easi ng Agents
Form rel easi ng agents shall be comercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion

nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 For mvor k
Install products in accordance with manufacturer's instructions. Make
fornms sufficiently tight to prevent |oss of nortar fromconcrete. At

construction joints, overlap contact surface of formsheathing for flush
surfaces exposed to view over hardened concrete in previous placement by at
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least 1 inch. Hold forns agai nst hardened concrete to prevent offsets or

| oss of nortar at construction joint and to naintain a true surface. Were
possi bl e, locate juncture of built-in-place wood or netal forns at
architectural lines, control joints or at construction joints.

Construct wood forns for wall openings to facilitate |oosening, if
necessary, to counteract swelling. Anchor formmork to shores or other
supporting surfaces or nenbers so that novenent of any part of formwork
systemis prevented during concrete placenent. Provide runways for noving
equi pnment with struts or |egs, supported directly on formmrk or structura
menber without resting on reinforcing steel. Provide positive neans of

adj ustment (wedges or jacks) of shores and struts and take up al

settl enent during concrete placing operation. Securely brace forns agai nst
| ateral deflection. Fasten wedges used for final adjustnment of forns prior
to concrete placenent in position after final check

Provi de tenporary openings at base of columm and wall forns and at ot her

poi nts where necessary to facilitate cleaning and observation i nmedi ately
before concrete is placed, and to Iimt height of free fall of concrete to
prevent aggregate segregation. Tenporary openings to limt height of free
fall of concrete shall be spaced no nore than 8 FT apart. C ean surfaces
of forms, reinforcing steel and ot her enbedded nmaterials of any accunul at ed
nortar or grout from previous concreting and of all other foreign nmateria
before concrete is placed.

3.2 CHAVFERI NG

Except as otherwi se shown, place 3/4 inch chanfer strips in exposed to view
corners of forms to produce 3/4 inch wi de bevel ed edges.

3.3 COATI NG

Forms for Class A and O ass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as reconmmended in the manufacturer's
printed or witten instructions. Forns for Cass C and D finished surfaces
may be wet with water in lieu of coating imrediately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be nmandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

3.4 REMOVAL OF FORMS

Fornms shall be renmpved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formwork for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renmoved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forns or shores shall not be renmoved before the concrete
strength has reached 70 percent of design strength, as determ ned by
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field-cured cylinders or other approved nethods. This strength shall be
denonstrated by job-cured test specinens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test speci nens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The speci nens

shal |l be renoved from nolds at the age of 24 hours and shall receive
i nsofar as possible, the sane curing and protection as the structures they
represent.

3.5 TOLERANCES FOR FORVED SURFACES

1. Variations fromthe

pl unb:
a. Inthe lines and In any 10 feet of
surfaces of col ums, length -------cnomomnon 1/4 inch
piers, walls and Maxi mum for entire
in arises length -------cnomomnon 1/2 inch
b. For exposed corner In any 20 feet of
col umms, control -j oi nt length ----------- ---- 1/4 inch
grooves, and ot her Maxi mum for entire
conspi cuous |ines length--------c-cmomno-n 1/2 inch
2. Variation fromthe
level or fromthe
grades i ndicated
on the draw ngs:
a. In slab soffits, In any 10 feet of
ceilings, beamsoffits, length -------cnomomnon 1/4 inch
and in arises, neasured In any bay or in any 20
bef ore renoval of feet of length --------- 3/ 8 inch
supporting shores Maxi mum for entire
length -------cnomomnon 3/4 inch
b. In exposed lintels, In any bay or in any 20 feet of
sills, parapets, length ----------- oo 1/4 inch
hori zontal grooves, Maxi mum for entire
and ot her conspi cuous length--------c-cmomno-n 1/2 inch
l'ines
3. Variation of the linear In any 20 feet --------- 1/2 inch
building lines from MBXi mum ----------------- 1 inch
est abl i shed position
in plan
4. Variation of distance 1/4 inch per 10 feet of distance
bet ween wal I's, col umms, but not nore than 1/2 inch in any
partitions one bay,and not nmore than 1/2 inch
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total variation

5. Variation in the MnNus ---------------- 1/4 inch
sizes and | ocations Plus ----------------- 1/2 inch
of sleeves, floor
openi ngs, and wall opening

6. Variation in MnNus ----------------- 1/4 inch
cross-sectional Plus ------------------ 1/2 inch
di mensi ons of col umms
and beans and in the
t hi ckness of slabs and walls

7. Footings:

a. Variation of dinensions MnNus ------------------ 1/2 inch
in plan Plus ------------------- 2 inches
when forned or plus 3 inches
when pl aced agai nst unforned
excavation

b. M spl acenent of 2 percent of the footing
eccentricity width in the direction of
m spl acenment but not nore than
2 inches
c. Reduction in thickness MnNuUs ------------------ 5 percent
of specified thickness Plus ---- No limt except that which

may interfere with other construction

8. Variation in steps:

a. Inaflight of stairs Riser -----------moonon 1/8 inch
Tread ------------------ 1/4 inch
b. In consecutive steps Riser -----------moonon 1/ 16 inch
Tread ------------------ 1/8 inch

Establish and maintain in an undisturbed condition and until fina

conpl etion and acceptance of Project, sufficient control points and bench
marks to be used for reference purposes to check tol erances. Regardless of
tolerances listed allow no portion of structure to extend beyond | egal
boundary of Project. To maintain specified tolerances, canber formwrk to
conpensate for anticipated deflections in formwrk prior to hardening of
concrete.

-- End of Section --

SECTI ON 03100 Page 7



East Grand Forks, Phase 1 Levees EGFPHL

SECTI ON TABLE OF CONTENTS
DI VI SI ON 03 - CONCRETE
SECTI ON 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

04/ 01

PART 1 GENERAL

1 REFERENCES
2 SUBM TTALS
3 DELI VERY AND STORAGE

(RS SS

PART 2 PRODUCTS

2.1 PREFORMED EXPANSI ON JO NT FI LLER
2.1.1 Neoprene Expansion Joint Fillers
2.1.2 Asphalt Expansion Joint Fillers
2.1.3 Fi ber Expansion Joint Fillers
2.2 SEALANT
2.2.1 Joi nt Seal ant
2.2.2 Hot - Poured Type (for slabs on grade)
2.2.3 Fi el d- Mol ded Type
2.3 WATERSTOPS
2.3.1 Rubber Belting for Type A Expansi on Joint
2.3.2 Non- Metal lic Materials
2.3.2.1 PVC Wt er st ops
2.3.2.2 Expansi on Joints
2.3.3 Non-Metal lic Hydrophilic

PART 3 EXECUTI ON

3.1 JANTS
3.1.1 CGeneral - Construction Joints
3.1.2 Contraction Joints
3.1.2.1 Sawed Joints
3.1.2.2 Wast e Di sposa
3.1.3 Expansi on Joints
3.1. 4 Joi nt Seal ant
3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES
3.2.1 Non-Metal lic Hydrophilic
3.2.2 PVC Bul b type
3.2.3 Qual ity Assurance
3.2. 4 Non-Metal lic Hydrophilic Waterstop Installation
3.3 CONSTRUCTI ON JO NTS

-- End of Section Table of Contents --

SECTI ON 03150 Page 1



East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 920 (1995) El astoneric Joint Seal ants
ASTM D 378 (1991) Rubber Belting, Flat Type
ASTM D 380 (1994) Met hods of Testing Rubber Hose
ASTM D 395 (1994) Test Method for Rubber Property
- Conpr essi on Set
ASTM D 412 (1992) Test Method for Rubber Properties
in Tension
ASTM D 471 (1996) Rubber Property - Effect of Liquids
ASTM D 573 (1994) Test Method for Rubber -

Determ nation in Air Oven

ASTM D 994 Standard Specification for Preforned
Expansi on Joint Filler for Concrete
(Bi tum nous Type)

ASTM D 1056 Standard Specification for Flexible
Cel lular Materials Sponge or Expanded
Rubber

ASTM D 1149 (1991) Test Method for Rubber Property -

Young's Modul us at Nornmal & Abnor nal
Tenper at ur es

ASTM D 1190 (1996) Concrete Joint Seal er, Hot-Applied
El astic Type Joint Seal ers

ASTM D 1191 (1984) Test Methods for Concrete Joint
Seal ers
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ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 2240 (1991) Test Method for Rubber Property -
Dur onet er
ASTM D 5249 (1995) Backer Material for Use Wth Cold

and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints
CORPS OF ENG NEERS ( COE)

CCE CRD-C 513 (1974) Corps of Engineers Specifications
for Rubber Waterstops

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl oride Waterstop

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Prefornmed Expansion Joint Filler; GA. Sealant; GA. \Waterstops; GA
Manufacturer's literature, including safety data sheets, for preforned
fillers and the lubricants used in their installation; field-nolded
seal ants and prinmers (when required by seal ant manufacturer); and
wat er st ops.

SD- 04 Dr awi ngs
Wat er st ops; FI O

Shop draw ngs and fabrication draw ngs provided by the manufacturer or
prepared by the Contractor.

SD- 06 Instructions
Prefornmed Expansion Joint Filler; FIO Sealant; FIO Waterstops; FIQO
Manuf acturer's recommended instructions for installing preformed fillers,

fiel d-nol ded seal ants; preformed conpression seals; and waterstops; and for
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splicing non-netallic waterstops.
SD- 13 Certificates
Prefornmed Expansion Joint Filler; FIO Sealant; FIO Waterstops; FIO

Certificates of conpliance stating that the joint filler and seal ant
materials and wat erstops conformto the requirenents specified.

SD- 14 Sanpl es
Fi el d- Mol ded Type; GA

One gallon of field-nolded sealant and one quart of prinmer (when priner is
recommended by the seal ant manufacturer) identified to indicate
manuf acturer, type of material, quantity, and shipnment or | ot represented.

Non-netallic Materials; GA

Specinmens identified to indicate nanufacturer, type of material, size,
guantity of nmaterial, and shipnent or |ot represented. Each sanple shal

be a piece not less than 12 inch long cut fromeach 200 feet of finished
wat er st op furni shed, but not less than a total of 4 feet of each type,

size, and lot furnished. One splice sanmple of each size and type for every
50 splices made in the factory and every 10 splices nade at the job site.
The splice sanmples shall be nmade using straight run pieces with the splice
| ocated at the md-length of the sanple and finished as required for the
installed waterstop. The total length of each splice shall be not |ess
than 12 inches |ong.

1.3 DELI VERY AND STORAGE
Mat eri al delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be
delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be renmobved fromthe site.

PART 2 PRODUCTS

2.1 PREFORVED EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material. Unless otherw se
indicated, filler material shall be 3/8 inch thick and of a width
applicable for the joint forned. Backer naterial, when required, shal
conformto ASTM D 5249

2.1.1 Neoprene Expansion Joint Fillers

Materials: closed cell neoprene. ASTM D 1056, Cass SC, 2 to 5 ps
conpressi on deflection, Gade SCE-41

2.1.2 Asphalt Expansion Joint Fillers

Materials: ASTM D 994.
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2.1.3 Fi ber Expansion Joint Fillers
Materials: ASTM D 1751.
2.2 SEALANT
Joint sealant shall conformto the foll ow ng:
2.2.1 Joi nt Seal ant
El astoneri ¢ (non-bitum nous, gray, single-conponent polyurethane-type):
ASTM C 920, Type S, Grade P for horizontal joints, Grade NS for vertica
joints, Class 25 and use as required per paragraph 5 of ASTM C 920.
2.2.2 Hot - Poured Type (for slabs on grade)
ASTM D 1190 tested in accordance with ASTM D 1191.
2.2.3 Fi el d- Mol ded Type
ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be pol yethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nateri al
shal | be conpressible, non-shrink, nonreactive with seal ant, and
non- absorptive material type such as extruded butyl or polychl oroprene
rubber.

2.3  WATERSTOPS

Intersection and change of direction waterstops shall be shop fabricated,
| eaving only straight butt splices for the field.

2.3.1 Rubber Belting for Type A Expansion Joint
The rubber reinforced belting incorporated in this joint shall be simlar
to that used for conveyor and nachine belting neeting the requirenents of
ASTM D 380

2.3.2 Non-Metallic Materials®

2.3.2.1 PVC Wat er st ops
PVC wat er st ops shall be manufactured fromvirgin polyvinyl chloride
conpound not containing any scrap or reclained materials or pignent. The
conpound shall contain plasticizers, stabilizers, and other additives to
neet specified requirenents. Polyvinylchloride (PVC waterstops shal
conformto COE CRD-C 572. Rubber waterstops shall conformto COE CRD-C 513.
Ther nopl astic el astoneric rubber waterstops shall conformto ASTM D 471.

2.3.2.2 Expansi on Joints
Materials: In expansion joints: 9 inch wide x 3/8 inch thick tear web type

wat erstop. 2 inch mnimum horizontal noverment wi thout rupturing. Sinmlar
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to Greenstreak Plastic Products Style #700. In all other joints: 6 inch
wide x 3/8 inch thick bulb type. Provide hog rings or gronmets at naxi num
12 inch OC along the I ength of the waterstop.
2.3.3 Non- Metal lic Hydrophilic
Swel | abl e strip type conmpound of polymer nodified chl oroprene rubber that
swel I s upon contact with water shall conformto ASTM D 412 as foll ows:
Tensile strength 420 psi mninum ultimte elongation 600 percent m ni mum
Har dness shall be 50 m nimumon the type A duronmeter and the volunetric
expansion ratio in distilled water at 70 degrees F shall be 3 to 1 m ninum
PART 3 EXECUTI ON
3.1 JANTS
Joints shall be installed at |ocations indicated and as authori zed.

3.1.1 Ceneral - Construction Joints

Locate joints as indicated on Contract Drawi ngs or as shown on approved

shop drawi ngs. Unplanned construction joints will not be allowed. If
concrete cannot be conpletely placed between planned construction joints,
then it nmust be renmoved. |In general, |ocate joints near mddle of spans of

sl abs, beans and girders unless a beamintersects a girder at this point,
in which case, offset joint in girder a distance equal to twice the width
of the beam Locate joints in walls and colums at underside of floors,
sl abs, beans, or girders, and at tops of foundations or floor slabs, unless
shown otherwi se. At Contractor's option, beam pockets may be forned into
concrete walls. Size pockets to allow beamreinforcing to be placed as
detail ed on Drawings. Place beans, girders, columm capitals and drop
panel s at same tinme as slabs. Make joints perpendicular to nain
reinforcement with all reinforcenment continuous across joints. Provide
roughened construction joints at all construction joints unless indicated
otherwi se on Drawings. Cean the previously hardened concrete interface
and renmove all laitance. Intentionally roughen the interface to a ful
anplitude of 1/4 inch. Provide recessed flat surface as required to
install strip type waterstops. Allow a mninumof 48 HRS before placenent
of adj oi ni ng concrete construction.

3.1. 2 Contraction Joints

Contraction joints may be constructed by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 1/8 inch w de and
shall extend into the slab one-fourth the slab thickness, mninum but not
less than 1 inch.

3.1. 2.1 Sawed Joi nts

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished wi thout appreciable
spal ling. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
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sequence of concrete placenent.
3.1.2.2 Wast e Di sposa

The nmet hod used in disposing of wastewater enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the wastewater does not
stain, discolor, or affect exposed surfaces of the structures, or damage

t he environnent of the project area.

3.1.3 Expansi on Joints

Do not permt reinforcenent or other enbedded netal itens bonded to
concrete (except snmooth dowel s bonded on only one side of joint) to extend
continuously through an expansion joint. Use approved expansion joint
fillers, unless noted otherwi se on Draw ngs.

3.1. 4 Joi nt Seal ant

Sawed contraction joints and expansion joints in slabs shall be filled with
joint sealant, unless otherwi se shown. Joint surfaces shall be clean, dry,
and free of oil or other foreign nmaterial which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recomended by the manufacturer of the seal ant.

3.2 WATERSTOPS, | NSTALLATI ON AND SPLI CES

Wat erstops shall be installed at the |ocations shown to forma continuous
wat er-ti ght diaphragm Adequate provision shall be nade to support and
conpletely protect the waterstops during the progress of the work. Any
wat er st op punctured or damaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded wat erstops from danage when
concrete placenent has been discontinued. Splices shall be nade by
certified trai ned personnel using approved equi pnent and procedures.

3.2.1 Non- Metal lic Hydrophilic

Install on snooth surface of hardened concrete by use of nails, adhesive or
ot her means as recomended by nmanufacturer to prevent noverment of waterstop
during placenent of concrete. Waterstop to be continuous with splices in
accordance with manufacturer's instructions. Use in joints against

exi sting concrete and where indicated on Draw ngs.

3.2.2 PVC Bul b type

Position waterstop accurately in forns. Secure waterstops in correct
position using hog rings or gronmets spaced along the | ength of waterstop
and tie wire to adjacent reinforcing. Hold horizontal waterstops in place
wi th continuous supports. Install according to manufacturer's
instructions. Do not displace reinforcenent fromrequired | ocation

Wat erstops to be continuous. Splice ends with perpendicular butt splice
using electrical splicing iron in accordance with manufacturer's
instructions. Unless otherw se noted, use for all construction joints in

SECTI ON 03150 Page 7



East Grand Forks, Phase 1 Levees EG-PH1

new construction for all structures indicated on Draw ngs.
3.2.3 Qual ity Assurance

Edge welding will not be permitted. Centerbulbs shall be conpressed or

cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not limted to the following: 1)
Tensile strength | ess than 80 percent of parent section. 2) Free lap
joints. 3) Msalignnent of centerbulb, ribs, and end bul bs greater than
1/16 inch. 4) Msalignnent which reduces waterstop cross section nore than
15 percent. 5) Bond failure at joint deeper than 1/16 inch or 15 percent
of material thickness. 6) Msalignnment of waterstop splice resulting in
m sal i gnment of waterstop in excess of 1/2 inch in 10 feet. 7) Visible
porosity in the weld area, including pin holes. 8) Charred or burnt
material. 9) Bubbles or inadequate bonding. 10) Visible signs of splice
separati on when cool ed splice is bent by hand at a sharp angle.

3.2. 4 Non-Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be mter cut with sharp knife or shears. The ends
shal | be adhered with cyanacryiate (super glue) adhesive. Wen joining
hydrophilic type waterstop to PVC waterstop, the hydrophilic waterstop
shal | be positioned as shown on the drawings. A |liberal ambunt of a single
conponent hydrophilic sealant shall be applied to the junction to conplete
the transition.

3.3 CONSTRUCTI ON JO NTS
Construction joints are specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE except that construction joints coinciding with expansi on and
contraction joints shall be treated as expansion or contraction joints as
appl i cabl e.

-- End of Section --
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SECTI ON 03200

CONCRETE REI NFORCEMENT
04/ 01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 318/ 318R (1995) Building Code Requirenents for
Structural Concrete and Commentary

ACl SP-66 ACl Detailing Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1999) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 615 (1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM A 706 (1998) Low All oy Steel Deforned and Pl ain
Bars for Concrete Reinforcenent

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforcing Stee

CONCRETE REI NFORCI NG STEEL | NSTI TUTE ( CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 QUALI TY ASSURANCE
1.2.1 Quality Control
I ndependent Testing Agency: Contractor to enploy and pay for services of a
testing laboratory to: Review and approve Contractor proposed wel ding

procedures and processes for conformance with AWS D1.4. Qualify welders in
accord with AWs D1.4. Test three sanples of each bar size and each type of
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weld in accord with AWs D1.4. The tensile strength of each test shall be
not |less than 125 percent of the required yield strength of the rebar
tested. Conduct nondestructive field tests (radiographic or nagnetic
particle) on not |less than one random sanple for each 10 welds. In addition
if any welds are found defective, test five previous welds perforned by
sanme wel der. Visually inspect each weld for presence of cracks, undercuts,
i nadequat e size and other visible defects.

1.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 04 Dr awi ngs
Concrete Reinforcenment System GA
Detail drawi ngs show ng rebar nunber, sizes, spacing, dinensions,
configurations, locations, mark nunbers, lap splice |l engths and | ocati ons,
concrete cover and rebar supports. Sufficient rebar details to permt
installation of reinforcing. Rebar details in accordance with ACl SP-66.
Locations where proprietary rebar nmechanical splices are required or
proposed for use.

SD- 06 Instructions
Adhesi ve Anchors; GA
Proprietary Rebar Mechanical Splices; GA
Manuf acturer's installation instructions. Manufacturer and type of
proprietary rebar nechanical splices. Mnufacturer and type of rebar
adhesi ve anchor including installation instructions and enbednent depth
required to achi eve specified pull-out strength.

SD-08 Statenents
Wel di ng; FIO
A list of qualified welders nanes.

SD- 13 Certificates
Product Technical Data; FIO
Acknowl edgenent that products submtted neet requirenents of standards
referenced. MII certificates for all reinforcing attesting that the
reinforcing steel furnished contains no |l ess than 25 percent recycled scrap

steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel

SECTI ON 03200 Page 3



East Grand Forks, Phase 1 Levees EG-PH1

1.4 VELDI NG

Wel ders shall be qualified in accordance with AWs D1.4. Qualification test
shal |l be perforned at the worksite and the Contractor shall notify the
Contracting O ficer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as pernitted by
AWS D1.4. Welders to have been qualified during the previous 12 nonths
prior to commencenent of welding.

1.5 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS
2.1 DOVELS

Dowel s shall conformto ASTM A 615, Grade 60, with nmetal end cap to all ow
| ongi t udi nal novenent equal to joint width plus 1 inch. Steel pipe
conformng to ASTM A 53, Schedul e 80, nmay be used as dowel s provided the
ends are closed with netal or plastic inserts or with nortar.

2.2 REI NFORCI NG STEEL

Rei nforcing steel shall be deforned bars conform ng to ASTM A 615 or ASTM A
706, grades and sizes as indicated. Cold drawn wire used for spira
rei nforcement shall conformto ASTM A 82.

2.3 WRE TIES
Wre ties shall be 16 gauge or heavier black anneal ed steel wire.
2.4  SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not less than 4
i nches square when supporting reinforcenent on ground. Precast concrete
bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete forned surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
sanme color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks or plastic coated steel fabricated with
beari ng pl ates.

2.5 PROPRI ETARY REBAR MECHANI CAL SPLI CES

To devel op in tension and conpression a mni mum of 125 percent of the yield
strength of the rebars being spliced.

2.6  WELDI NG ELECTRODES
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E90 neeting requirenents of AWS D1. 4.
2.7 REBAR ADHESI VE ANCHORS

Manuf actured for the specific purpose of enbeddi ng and devel opi ng 125
percent of the yield strength of rebars in hardened concrete.

2.8 FABRI CATI ON
2.8.1 Tol er ances.

Tol erances: Sheared lengths: +/- 1 inch. Overall dinensions of stirrups,
ties and spirals: +/- 1/2 inch. Al other bends: +0 inch, -1/2 inch.

M ni mum di aneter of bends nmeasured on the inside of the rebar to be as

i ndicated in ACI 318/ 318R paragraph 7.2. Ship rebars to jobsite with
attached plastic or netal tags. Place on each tag the mark nunber of the
rebar corresponding to the mark nunber indicated on the shop drawi ng. Mark
nunbers on tags to be so placed that the numbers cannot be renoved.

PART 3 EXECUTI ON
3.1 REI NFORCEMENT
Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal

conformto the requirenents of ACI 318/ 318R  Reinforcenent shall be cold
bent unl ess ot herwi se authorized. Bending may be acconplished in the field

or at the mill. Bars shall not be bent after enbednent in concrete.
Safety caps shall be placed on all exposed ends of vertical concrete
rei nforcement bars that pose a danger to |ife safety. Wre tie ends shal

face away fromthe forns.
3.1.1 Pl acenent

Rei nforcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nf orcenment shall be placed in accordance with AClI 318/ 318R at | ocations
shown plus or ninus one bar diameter (neasured parallel with face of form.
Rei nf orcenment shall not be continuous through expansion joints and shal

be as indicated through construction or contraction joints. Concrete
coverage (measured perpendicular to face of form shall be as indicated on
dr awi ngs.

3.1.2 Splicing

Splices of reinforcenent shall conformto Paragraph 12.15 of ACI 318/ 318R
and shall be namde only as required or indicated. Splicing shall be by

| appi ng or by nechanical or welded butt connection; except that lap splices
shal |l not be used for bars larger than No. 11 unless otherwi se indicated.
ot ai n approval by the Engineer prior to welding reinforcenent. Welding
shall conformto AWS Dl1.4. Welded butt splices shall be full penetration
butt welds. Do not tack weld reinforcing. Have each welder place an
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approved identifying mark near each conpleted weld. Lapped bars shall be
placed in contact and securely tied or spaced transversely apart to permt
t he embednent of the entire surface of each bar in concrete. Lapped bars
shal |l not be spaced farther apart than one-fifth the required |l ength of |ap
or 6 inches. Mechanical proprietary splice connectors may only be used
when approved, or indicated on the Contract Drawi ngs. Mechanical butt
splices shall be in accordance with the recommendati on of the manufacturer
of the nechanical splicing device. Butt splices shall devel op 125 percent
of the specified mnimumyield tensile strength of the spliced bars or of
the smaller bar in transition splices. Bars shall be flane dried before
butt splicing. Adequate jigs and clanps or other devices shall be
provided to support, align, and hold the |ongitudinal centerline of the
bars to be butt spliced in a straight line. Were parallel horizonta
reinforcement in beans is indicated to be placed in two or nore |ayers,
rebars in the upper layers shall be placed directly above rebars in the
bottom |l ayer with clear distance between |layers to be 6 inches. Place
spacer rebars at 3 feet nmaxi mumcenters to nmaintain the required clear

di stance between | ayers. Extend reinforcenent to within 4 inches of
concrete perineter edges unless noted otherwi se on contract draw ngs.

3.1.3 Rebar Support

Support rebars and fasten together to prevent displacenment by construction
| oads or placing of concrete. On ground, provide supporting concrete

bl ocks or netal bar supports with bottomplate. Over formaork, provide
chairs, runners, bolsters, spacers, hangers and other rebar support.

3.1. 4 Adhesi ve Anchors

Enbed rebars into hardened concrete utilizing adhesi ve anchor system
specifically manufactured for such installation. Drill hole in concrete
with dianeter and depth as required to devel op 125 percent of the yield
strength of the bar according to manufacturer's requirenments. Place
adhesive in drilled hole. Insert rebar into hole and adhesive in accordance
with manufacturer's instructions.

3.1.5 Tol er ances

Rebar placenent: Clear distance to formed surfaces: +1/4 inch. M ninum
spaci ng between bars: -1/4 inch. Top bars in slabs and beans: Menbers 8
IN deep or less: +1/4 inch. Menbers between 8 inch and 2 feet deep: -1/4
inch, +1/2 inch. Menbers nore than 2 FT deep: -1/4 inch, +1 inch
Crosswi se of nenbers: Spaced evenly within +/- 1 inch. Lengthw se of
menbers: +/- 2 inch. Mnimmclear distances between rebars: Beans, walls
and sl abs: Distance equal to rebar dianeter or 1 inch, whichever is
greater. Colums: Distance equal to 1-1/2 tinmes the rebar dianmeter or
1-1/2 inch, whichever is greater. Beam and slab rebars shall be threaded
t hrough the colum vertical rebars w thout displacing the colum vertica
rebars and still maintaining the clear distances required for the beam and
sl ab rebars.

3.2 DOVWEL | NSTALLATI ON

Dowel s shall be installed at |ocations indicated and at right angles to
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joint being dowel ed. Dowels shall be accurately positioned and aligned
parallel to the finished concrete surface before concrete placenent.
Dowel s shall be rigidly supported during concrete placenent. One end of
dowel s shall be coated with a bond breaker

3.3 FI ELD QUALI TY CONTROL
3.3.1 Rei nf or cenent Congestion and Interferences

Noti fy Engi neer whenever the specified clearances between rebars cannot be
nmet. Do not place any concrete until the Engineer submits a solution to
rebar congestion problem Rebars nay be noved as necessary to avoid
interference with other reinforcing steel, conduits, or enbedded itens. |If
rebars are noved nore than one bar dianeter, obtain Engineer's approval of
resulting arrangement of rebars. No cutting of rebars shall be done

wi thout witten approval of Engi neer

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
04/ 01

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACI | NTERNATI ONAL ( ACl)
ACl 201. 2R (1992) Quide to Durable Concrete
ACl 211.1 (1991) Standard Practice for Selecting

Proportions for Normal, heavywei ght and
Mass Concrete

ACl 212.3 (1998) Chemi cal Admi xtures for Concrete

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303 (1991) GQuide to Cast-1n-Place
Architectural Concrete Practice

ACl 304 (1989) Measuring, Mxing, Transporting and
Pl aci ng Concrete

ACl 304.2 (1991) Placing Concrete by Punping Methods

ACl 305 (1991) Hot Weat her Concreting

ACl 306 (1988) Cold Weat her Concreting

ACl 309 (1997) Guide for Consolidation of Concrete

ACl 318/ 318R (1999) Building Code Requirenents for

Structural Concrete and Commentary
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31 (1998) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1999a) Concrete Aggregates
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

39

94

136

138

143

150

171

172

173

231

260

289

309

494

618

685

881

ASTM C1059

ASTM C 1064

Phase 1 Levees

EG-PHL

(1996) Conpressive Strength of Cylindrical
Concrete Speci nens

(1999) Ready-M xed Concrete

(1996a) Sieve Anal ysis of Fine and Coarse
Aggr egat es

(1981) Unit Weight, Yield, and Air Content
(Gravinetric) of Concrete

(1998) Slunp of Hydraulic Cenent Concrete
(1998a) Portl and Cenent

(1997a) Sheet Materials for Curing Concrete
(1999) Sanpling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1997el) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

(1998) Air-Entraining Adm xtures for
Concrete

Standard Test Method for Potential
Al kali-Silica Reactivity of Aggregates
(Chemi cal Met hod)

(1998a) Liquid Menbrane-Fornm ng Conpounds
for Curing Concrete

(1999) Chenical Adnixtures for Concrete
(1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral

Adm xture in Portland Cenent Concrete

(1998a) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1999) Latex Agents for Bonding Fresh to
Har dened Concrete

(1999) Tenperature of Freshly M xed
Portl and Cenent Concrete
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1.

ASTM C 1077 (1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Non shrink)

ASTM D 75 (1997) Practice for Sanpling Aggregates

ASTM E 329 (1990) Standard Practice for Use in the

Eval uation of Testing and Inspection
Agenci es as Used in Construction

CORPS OF ENG NEERS ( COE)

CCE CRD-C 621 (1989) Specification for Non-shrink G out
NATI ONAL READY- M XED CONCRETE ASSOCI ATl ON ( NRMCA)

NRMCA TMVB- 100 (1994) Truck M xer Agitator and Front

Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

.2 QUALI TY ASSURANCE

2.1 Quality Control

I ndependent Testing Agency: Contractor to enploy and pay for services of a
testing laboratory to: Performmaterials evaluation and inspection and to
design concrete mixes. Concrete testing agency to neet requirenents of
ASTM E 329 and ASTM C 1077. Do not begin concrete production until proposed
concrete m x design has been approved by Engi neer. Approval of concrete

m x design by Engi neer does not relieve Contractor of his responsibility to
provide concrete that neets the requirenents of this Specification. Adjust
concrete m x designs when nmaterial characteristics, job conditions,

weat her, strength test results or other circunstances warrant. Do not use
revi sed concrete mxes until submtted to and approved by Engi neer

Perform structural calculations as required to prove that all portions of
the structure in conbination with renmaining form ng and shoring system has
sufficient strength to safely support its own weight plus the |oads placed
t her eon.

. 2.2 Qualifications

Ready mi xed concrete batch plant certified by National Ready M xed Concrete
Associ ati on (NRMCA) .

3 SUBM TTALS
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CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD-08 Statenents
Concrete M xture Design; GA

The results of trial mxture design studies along with a statenment giving
t he maxi mum nomi nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at |least 14 days prior to conmenci ng concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statenent shall be acconpanied by test results from an
approved i ndependent conmercial testing |aboratory, show ng that m xture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndi cated. No substitutions shall be made in the materials used in the

m xture design studies without additional tests to show that the quality of
the concrete is satisfactory.

A m x design shall be submitted for each concrete nmx to be used on the
project. Concrete mx design submittal is to include the follow ng
i nformation:

a Si eve anal ysis and source of fine and coarse aggregates.

b Test for aggregate organic inpurities.

c Test for del eterious aggregate per ASTM C 289.

d. Proportioning of all naterials.

e. Type of cenent with mll| certificate for cenent.

f. Type of fly ash with certificate of conformance to specification
requi renents.

g. Slunp.

h. Air content.

i. Brand, type, ASTM designation, and quantity of each adm xture
proposed for use.

j. 28-day cylinder conpressive test results of trial m xes per AC
318/ 318R and as i ndicated herein.

k. Shrinkage test results.

|. Standard deviation value for concrete production facility. Project
Data. Submit evidence obtained within the last 5 years from previous
quality control testing on the concrete mx.

m Results of fine aggregate tests for gradation and durability.

n. Results of coarse aggregate tests for gradation and durability.

Al materials included in the mxture shall be of the sane type and from
the sane source as will be used on the project. Each mx shall be
acconpani ed by evidence by one of the followi ng nethods that denonstrates
the mx will produce concrete having the characteristics and quality as
speci fi ed:

a. Project Data. Subnit evidence obtained within the last 5 years
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fromprevious quality control testing on the concrete m X.

b. Mx Design Study. Subnmit a mx design study conplying with AC
211.1 conducted in the past 12 nonths. The m x design shall be
conpleted by a testing | aboratory conplying with ASTM C 1077.

Project data or m x design studies shall be obtained for the exact mx as
submtted. Mnor mx alterations or substitutions may be accepted if
approved by the Contracting Oficer. Any alternations or substitutions
shall be clearly identified, and shall be acconpani ed by recomrendati ons
fromthe adm xture supplier or a registered professional engineer

i ndi cating the expected effects on the concrete.

Concrete Operation Plan; GA

The plan shall denonstrate a thorough understanding of all involved
technical and | ogistical conditions necessary for the production of
concrete that neets all requirements of these specifications. The plan
shal |l provide as a mninmumthe foll ow ng:

a. Sources of cenent, pozzolan, and aggregates.
b. Location of aggregate stockpiles, batching plant, and m xi ng pl ant.
c. Method and route for conveying batched concrete under all expected
weat her conditions.

d. Method of conveying concrete within the project.

e. Sources of electrical power and water.

f. Provisions for replacenent of required equi pnent in the event of

br eakdown.

g. Methods for preventing aggregate stockpiles fromfreezing, noisture
variation, or contani nation.

h. Methods of consolidation and curing. Include nanufacturer's
literature.

i. Contractor quality control.

Col d Weat her Pl an; GA

If concrete is to be placed under cold weat her conditions, the procedures,
materi al s, nmethods, and protection proposed to acconplish it shall be
subm tted for review

Hot Weat her Pl an; GA

If concrete is to be placed under hot weather conditions, the procedures,
materi al s, nmethods, and protection proposed to acconplish it shall be
subm tted for review

Joint Treatnent Plan; GA..

The net hods and equi prent proposed for joint cleanup and waste disposal
shall be submitted for review

SD- 09 Reports

Concrete Testing Reports; FIQO
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Per Article 3.13.
SD-13 Certificates
Manuf acturer's Certificates; GA.

The following naterials shall be certified for conpliance with al
specification requirements. Submt manufacturer, type and product

literature:
a. Cenent and pozzol an
b. Inpervious sheet curing naterials
c. Adm xtures
d. Curing conpound
e. Bonding and patching nortar
f. Bondi ng agent and epoxy adhesive
g. Non-shrink grout and cure/seal conmpound
f. Special surface finish naterials

Qualifications; FIO

Witten docunentation for Contractor Quality Control personnel and
| ndependent Testing Agency.

Batch Tickets; FIO

Batch tickets shall be collected and furnished to the Contracting O ficer
for each | oad of ready-m xed concrete. The batch tickets do not need to be
transmtted through the subnittal process. Ticket to show

1) Mx identification mark

2) CGeneral nane of structure to which concrete is to be pl aced.
3) Quantity delivered.

4) Ampount of each material in batch

5) Qutdoor tenperature in the shade.

6) Tinme at which cenent was added.

7) Tinme of delivery.

8) Tinme of discharge.

9) Nunerical sequence of the delivery.

10) Anount of water added.

1.4 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (ACI) Certified Wrrknen in grade | or
hi gher or shall have witten evidence of having conpleted sinilar
qual i fication prograns:

1.5 CONSTRUCTI ON TOLERANCES
Variation in alignnent, grade, and di nensions of the structures fromthe

est abl i shed alignnent, grade, and di nensi ons shown shall be within the
tol erances specified in SECTI ON 03100 - CONCRETE FORMADRK
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1

51 Appear ance

Fi ni shed surfaces shall be protected from stains or abrasions. Permanently
exposed surfaces shall be cleaned, if stained or otherw se discolored, by
an approved nethod that does not harmthe concrete. Abrupt variations in
color, shade, or tint will not be permtted on these surfaces.

.6 STORAGE OF NMATERI ALS

Cenent and ot her cenmentitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npisture and contam nants and
keep each nmaterial conpletely separated. Do not use cenentitious materials
if caked or lunpy. Aggregate stockpiles shall be arranged and used in a
manner to avoi d excessive segregation and to prevent contam nation with
other materials or with other sizes of aggregates. Aggregate shall not be
stored directly on ground unless a sacrificial layer is |eft undisturbed.
Do not use frozen or partially frozen aggregates. Allow sand to drain
until noisture content is uniformprior to use. Reinforcing bars and
accessories shall not be stored on cohesive soils or areas that nay puddle
water. Oher materials shall be stored in such a manner as to avoid

contam nati on and deterioration. Adm xtures which have been in storage at
the project site for longer than 6 nonths or which have been subjected to
freezing shall not be used unless retested and proven to neet the specified
requirenents. Materials shall be capable of being accurately identified
after bundles or containers are opened.

.7 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

The Contracting O ficer may appoint a Government representative or an

i ndependent testing |laboratory to inspect construction and nonitor
operations of the Contractor's CQC staff as consi dered appropriate for
qual ity assurance. The Contractor shall provide facilities and | abor as
may be necessary for procurenent of representative test sanples.

Governnment inspection or testing will not relieve the Contractor of any of
it's CQC responsibilities. Failure to detect defective work or materia
will not prevent rejection |ater when a defect is discovered nor will it

obligate the Government for final acceptance.

PART 2 PRODUCTS

2.

1 GENERAL CONCRETE REQUI REMENTS

Concrete shall be ready m xed concrete conformng to ASTM C 94. Al
concrete to be normal weight concrete. Water-cenent ratio shall not exceed
0.44. WMaterials shall neet the requirenments of the respective publications
and other data specified bel ow.

1.1 Strength Requirenents

The desi gn conpressive strength (f'c) shall not be | ess than 4,000 pounds
per square inch. The strength of the concrete will be considered

sati sfactory so long as the average of all sets of three consecutive test
results equals or exceeds the specified conpressive strength f'c and no
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2.

i ndividual test result falls below the specified strength f'c by nore than
500 psi. A "test" is defined as the average of two conpani on cylinders, or
if only one cylinder is tested, the results of the single cylinder test.
Desi gn conpressive strength (f'c) shall be evaluated for acceptance at 28
days unl ess pozzolan is used, in which case the design strength shall be
nmet in 90 cal endar days, provided the 90-day period does not extend past
the contract expiration date. Menbers identified with concrete not neeting
the criteria shall be replaced. The Contractor nay conduct additiona
testing to verify strength or further define the limts of inferior
concrete if approved by the Contracting O ficer

1.2 Sl unp

Sl unmp of the concrete, as delivered to the point of placenment into the
forms, shall not exceed 3 inches and, shall not be less than 1 inch. Slunp
is measured at point of discharge of the concrete into the concrete
construction nmenber. |If a superplastizer is used, the slunp shall not
exceed 3 inches before the admi xture is added and shall not exceed 8 inches
at the point of delivery after the adm xture is added. Concrete of |ower
than m ni num sl unp nay be used provided it can be properly placed and
consol i dated. Punped concrete: Provide additional water at batch plant to
allow for slunp | oss due to punping. Provide only enough additional water
so that slunp of concrete at discharge end of punp hose does not exceed
maxi mum sl unp specified above. Determ ne slunp per ASTM C 143.

.1.3 Adni xt ures

Concrete shall not contain adm xtures that provide special properties to
the concrete unl ess specified or approved. Adm xtures to be used on the
project shall be included in the mx design subnittals. Accelerating
adm xtures shall be used only during cold weather and when approved in
writing.

.1.3.1 Ai r Entrai nnent

Air entrained concrete will be required in all structures except for the
footings of the closure structures.

Ref erence ACI 201.2R, Table 1.4.3, recommended air content for severe
exposur e:

Nom nal max. aggregate 3/ 4" 1" 1.5" 3"
Ave. air content 6% 6% 5.5% 4.5%

A reasonable tolerance is + or - 1.5%subject to the linmts in the
fol |l owi ng paragraph:

Al concrete shall be air entrained to contain between 5 and 7 percent
total air. Ar content to be neasured in accordance with ASTM C 231
ASTM C 173, or ASTM C 138.

1.4 Gradation of Aggregates
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Nom nal maxi mum si ze coarse aggregate shall be 1-1/2 inches, except 3/4

i nch nom nal naximum si ze coarse aggregate shall be used when any of the
followi ng conditions exist: the narrowest dinension between sides of forms
is less than 7-1/2 inches, the depth of the slab is I ess than 4-1/2 inches,
or the mnimum cover or clear spacing between reinforcing is less than 2

i nches.

2.2 CEMENTI TI QUS MATERI ALS

Cenentitious materials shall be portland cenent, or portland cenent in
conbinati on with pozzolan. M nimum cenent content shall be 611 pounds per
cubic yard. Optional pozzol an replacenent of cement shall be limted to 20
percent of the total cenentitious material of a mx by weight for 15% of
the cenent content. Cenentitious materials shall conformto appropriate
specifications |listed below Use of cementitious materials in concrete
which will have surfaces exposed in the conpleted structure shall be
restricted so there is no change in color, source, or type of cenmentitious
mat eri al

2.2.1 Port| and Cenent

ASTM C 150, Type | with a nmaxi nrum 15 percent anmount of trical cium
alum nate, or Type I

2.2.2 Pozzol an (Fly Ash)

ASTM C 618, Cass Cor F with the optional requirenents for nmultiple
factor, drying shrinkage, and uniformty from Table 2A of ASTM C 618.

Requi renment for maxi num al kalies from Table 1A of ASTM C 618 shal |l apply.
Nonst ai ni ng. Hardened concrete containing fly ash to be uniformlight gray
color. Maxinmumloss on ignition: 4 percent. Conpatible wth other
concrete ingredients.

2.3  AGGREGATES
2.3.1 Conposition

Fi ne aggregate shall consist of clean natural sand. Coarse aggregate shal
consi st of natural gravel, crushed rock, or other inert granular nmaterial
Maxi mum amount of clay or shale particles: 1 percent.

2.3.2  Quality

The aggregate particles shall be clean, hard, unweathered, and uncoated.
The shape of the particles shall be generally cubical or spherical. Were
required, fines shall be renoved fromthe aggregates by adequate washi ng.
The aggregates as delivered to the nixer shall nmeet the quality

requi renents of ASTM C 33, Table 3 for the appropriate type or |ocation of
concrete construction for use in a severe climate

2.3.3 Sour ces

Unl ess approved ot herw se, aggregates shall be produced fromthe sources
listed in SECTI ON 00830 - ATTACHMENTS. |If the Contractor proposes to
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furni sh aggregates froma source not |isted, the Government will make such
tests and other investigations as necessary to determ ne whether or not
aggregates neeting the requirenents of this project can be produced from

t he proposed source. The tests to which the aggregate will be subjected
may i nclude specific gravity, absorption, Los Angel es abrasi on, soundness

i n magnesi um sul fate, petrographic analysis, freezing and thawing in
concrete, alkali-aggregate reaction, organic inpurities, deleterious
materials, and other tests necessary to determine that concrete of
acceptable quality and cost can be produced fromthe materials proposed.
These tests will be conducted in accordance with the applicable Corps of
Engi neers nethods of testing given in the Handbook for Concrete and Cenent.
When the Contractor desires to use aggregates froma source not listed,
sui table sanples for quality evaluation consisting of not |ess than 700
pounds of each size of coarse aggregate and 300 pounds of fine aggregates
shal | be taken in accordance with ASTM D 75 and delivered to the
Contracting O ficer or to a laboratory as directed. Sanpling and shi pping
of sanples shall be at the Contractor's expense. A nmaxi mum of 120 cal endar
days will be required to conplete eval uation of the aggregate.

2.4 CHEM CAL ADM XTURES

Chemi cal adm xtures, when required or pernmtted, shall conformto the
appropriate specification |isted.

a. Air-Entraining Adm xture. ASTM C 260 and shall consistently
entrain the air content in the specified ranges under field conditions.

b. Accelerating Adm xture. ASTM C 494, Type C or E, except that

cal ciumchl oride or adm xtures containing cal ciumchloride shall not be
used.

c. Water-Reducing or Retarding Adm xture. ASTM C 494, Type A and B
d. Hi gh-Range Water Reducer. ASTM C 494, Type F or G

e. Do not use retarding or accelerating adm xtures unless specifically
approved in witing by Engi neer and at no cost to Oaner.

2.5 CURI NG MATERI ALS
2.5.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except that pol yethylene sheet shall be white opaque.

2.5.2 Menmbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
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contain a fugitive dye, and shall have the reflective requirenments in ASTM
C 309 wai ved. Menbrane-form ng curing conpound shall not be used on
surfaces that are to be treated with fl oor hardener

2.6  WATER

Water for mixing and curing shall be fresh, clean, potable, and free of
oil, acid, salt, or alkali. Wter for curing shall not contain any
substance that stains the concrete. River water shall not be used.

2.7 GROUT
2.7.1 Nonshri nk G out:

Nonnetal I i c, noncorrosive, nonstaining, premxed with only water to be
added. Gout to produce a positive but controlled expansion. Mass
expansi on not to be created by gas liberation. M ninmum conpressive
strength of nonshrink grout at 28 days: 6500 psi.

2.7.2 Epoxy Grout:

3-conponent epoxy resin system Two |iquid epoxy conponents and one inert
aggregate filler conponent. Each conponent packaged separately for m xing
at jobsite.

2.8  BONDI NG AGENT
ASTM C1059, Type I1.
2.9  BONDI NG GROUT

One part cement to one part aggregate. M x cenent and aggregate. M x
bondi ng agent and water together in separate container in accordance with
manufacturer's instructions. Add bonding agent/water mxture to
cenent/aggregate mxture. Mx to consistency of thick cream Bonding
agent itself may be used as bonding grout if approved by manufacturer and
Engi neer.

2.10 PATCHI NG MORTAR

One part cenment to two and one-half parts aggregate by danp | oose vol une.
Substitute white Portland cenent for a part of gray Portland cenent to
produce col or matchi ng surroundi ng concrete. M Xx cenent and aggregate.
M x bondi ng agent and water together in separate container in accordance
with manufacturer's instructions. Add only enough bondi ng agent/wat er

m xture to cenent/aggregate m xture to allow handling and placing. Let
stand with frequent mani pulation with a trowel, until mx has reached
stiffest consistency to allow placenent.

2.11  EPOXY ADHESI VE
ASTM C 881, Type V.

2.12 ENVBEDDED | TEMVS
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Enbedded itens shall be of the size and type indicated or as needed for the
application. Dovetail slots shall be gal vani zed steel. Inserts for shelf
angl es and bolt hangers shall be of malleable iron or cast or w ought steel

PART 3 EXECUTI ON

3.

3.

3.

1 CONCRETE FI NI SH SCHEDULE

a. Brooned Finish. A brooned finish shall be applied to the
followi ng surfaces: walks, exterior stairs, surfaces to receive
terrazzo, treads of concrete pan stairs, and exterior slab closure.
Exterior surfaces shall be sloped for drai nage, unless otherw se shown.

b. Fl oat Finish. Surfaces to be float-finished shall include the top
of the structural slab where insulation is to be applied and al
remai ni ng surfaces not specified el sewhere. The finished surface shal
be a true plane within 5/16 inch in 10 feet.

c. Trowel Finish. A steel trowel finish shall be applied to all floor
surfaces, unless otherw se specified or indicated.

d. Forns. Surfaces, unless another type of finish is specified,
shall be left with the texture inparted by the forms, except defective
surfaces shall be repaired as descri bed below. Forns shall not be
reused if there is any evidence of surface wear or defects that would
impair the quality of the surface.

e. Hori zontal Concrete Repairs. Concrete shall be screeded,
floated, and lightly troweled to a finish approved by the Contracting
Oficer. The finished surface shall be a true plane within 5/16 inch
in 10 feet.

2 PREPARATI ON FOR PLACI NG

Surfaces to receive concrete shall be clean, danp and free fromfrost, ice,
nmud, | oose particles, foreign matter, and water. Forns shall be in place,
cl eaned, coated, and adequately supported. Reinforcing steel shall be in
pl ace, cleaned, tied, and adequately supported. Transporting and conveyi ng
equi pment shall be in-place, ready for use, clean, and free of hardened
concrete and foreign material. Equiprment for consolidating concrete shal
be at the placing site and in proper working order. Equipnment and materia
for curing and for protecting concrete fromweather or nmechanical damage
shall be at the placing site, in proper working condition and in sufficient
amount for the entire placenment. Concrete shall not be placed before the
conpletion of all adjacent pile driving or other operations that m ght
prove detrinental to freshly placed concrete.

2.1 Soi | Subgr ades

I mredi ately prior to setting forns and reinforcenment, the foundation shal
be conpacted with a manual tanper.

2.2 Enbedded | tens
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3.

Bef ore pl acement of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable nmaterials
to prevent the entry of concrete into voids.

.3 CONCRETE PRODUCTI ON

Concrete shall be furnished froma ready-nmni xed concrete plant, except that
snal | batches for pours less than 2 cubic yards nay be batched on-site.
Ready- m xed concrete shall be batched, nixed, and transported in accordance
with ASTM C 94. Truck mxers, agitators, and nonagitating transporting
units shall conply with NRMCA TMMB-100. Ready-nix plant equi pnment and
facilities shall be certified in accordance with NRMCA QC 3. Al um num

pi pes, chutes, troughs, spouts, or trem es shall not be used for punping,
conveyi ng, or placing concrete.

.3.1 Concrete M xers

The m xers shall not be charged in excess of the capacity reconmended by
the manufacturer. Truck mxers, the m xing of concrete therein, and
concrete uniformty shall conformto the requirenments of ASTM C 94. Each
truck shall be equipped with two counters fromwhich it is possible to
determ ne the nunber of revolutions at m xing speed and the nunber of
revol utions at agitating speed.

.3.2 Site M xed Concrete

If the Contractor elects to provide an on site batching and m xing plant, a
batch type plant shall be provided of sufficient capacity to prevent cold
joints. Site-mxed concrete shall be produced in conformance with ACl 301
or by volumetric batching and continuous nixing in conformance with ASTM C
685.

.4 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck m xers.

.5 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed frommxer to forns by nethods that will prevent
segregation or |loss of ingredients. Any concrete transferred from one
conveyi ng devi ce to another shall be passed through a hopper, which is
conical in shape, and shall not be dropped vertically nore than 5 feet,
except where suitable equiprment is provided to prevent segregation and
where specifically authorized. Trucks shall be equi pped with radios or
phones to pernit conmunicati on between the mxing plant and the concrete

pl acenent site.

5.1 Concrete Punps
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The pipeline shall be rigid steel pipe or heavy-duty flexible hose. The

i nside dianeter of the pipe shall be at |east three tinmes the nom na
maxi mum si ze coarse aggregate in the concrete mxture to be punped, but not
| ess than 5 inches. The maxi mum si ze coarse aggregate will not be reduced
to acconmpdate the punps. The distance to be punped shall not exceed
limts recommended by the punp nanufacturer. The concrete shall be
supplied to the concrete punp continuously. Wien punping is conpl eted,
concrete remaining in the pipeline shall be ejected w thout contam nation
of concrete in place. After each operation, equiprment shall be thoroughly
cl eaned, and flushing water shall be wasted outside of the forns and in
conpliance with the approved environnment protection plan

3.6 PLACI NG CONCRETE

Pl ace concrete in conpliance with ACI 304 and ACl 304.2. M xed concrete
shal | be discharged within 1-1/2 hour or before the mxer drum has revol ved
300 revol utions, whichever cones first after the introduction of the mxing
water to the cenment and aggregates. Wen the length of haul nmkes it

i npossible to deliver truck- mxed concrete within this tine limt,

bat ching of cenent and a portion of the mixing water shall be delayed unti
the truck mixer is at or near the construction site. Concrete shall be
placed within 15 minutes after it has been discharged fromthe transporting
unit. Sufficient placing capacity shall be provided so that concrete can
be kept free of cold joints. Do not allow concrete to freefall nore than 4
feet.

3.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forns, and there shall be no vertical drop greater than 5 feet except
where suitable equipnment is provided to prevent segregati on and where
specifically authorized. Depositing of the concrete shall be so regul ated
that it will be effectively consolidated in horizontal |ayers not nore than
18 inches thick, except that all slabs shall be placed in a single |ayer.
Concrete to receive other construction shall be screeded to the proper
| evel . Concrete shall be deposited continuously so that fresh concrete is
deposited on in-place concrete that is still plastic.

3.6.2 Consol i dati on

Consol i dati on of concrete shall conformto ACI 309, except as otherw se
specified. |Imediately after placing, each |layer of concrete shall be
consolidated by internal vibrators. The vibrators shall at all times be
adequate in effectiveness and nunber to properly consolidate the concrete.
A spare vibrator shall be kept at the jobsite during all concrete placing
operations. Vibrators shall be inserted vertically at uniform spacing over
the area of placenent. The distance between insertions shall be
approximately 1-1/2 tines the radius of action of the vibrator so that the
area being vibrated will overlap the adjacent just-vibrated area by a
reasonabl e anount. The vibrator shall penetrate rapidly to the bottom of
the layer and at least 6 inches into the preceding layer if there is such
Vi brator shall be held stationary until the concrete is consolidated and
then vertically withdrawmn slowy while operating. Formvibrators shall not
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be used unl ess specifically approved and unless fornms are constructed to
withstand their use. Vibrators shall not be used to nbve concrete within
the fornms. Excessive vibration of concrete resulting in segregation shal
be prevented.

3.6.3 Col d Weat her Requi renents

Concrete shall not be placed without a procedure approved in accordance
wi t h paragraph: SUBM TTALS when the concrete is likely to be subjected to
freezing tenperatures before the expiration of the curing period. Heating
of the nmixing water or aggregates will be required to regulate the
concrete-placing tenmperatures. The placing tenperature of the concrete
shal |l be as recomended in ACI 306, Table 3.1, with the tenperature of the
concrete neasured in accordance with ASTM C 1064. Do not place heated
concrete that is warner than 80 degrees F. Air and formtenperature in
contact with concrete shall be above 50 degrees F prior to placing
concrete and nmmintained for the first 3 days, and at a tenperature above
32 degrees F for the remainder of the specified curing period. Do not

pl ace concrete on frozen ground. Thernoneters shall be installed at such

| ocations as nay be directed. Suitable thernoneters shall be furni shed by
the Contractor and installed adjacent to the concrete surface and 2 inches
i nside the surface of the concrete. During the period of protection
removal , heat shall be shut down and insulation or tents shall renoved in a
systemati ¢ schedul e such that the tenperature differential between the air
and concrete surface does not exceed 25 degrees F. Exhaust funes from
conbustion heating units shall be vented to the outside of the enclosure,
and heaters and ducts shall be placed and directed so as not to cause areas
of overheating and drying of concrete surfaces or to create fire hazards.
Materials entering the m xer shall be free fromice, snow, or frozen | unps.

3.6.4 Hot Weat her Requirenents

Concrete shall be properly placed and finished with approved procedures in
accordance with paragraph: SUBM TTALS. Wen hot, wi ndy conditions during
concreting appear probable, equipnent and material shall be at the placing
site to provide wi ndbreaks, shading, fogging, or other action to prevent

pl astic shrinkage cracking or other damaging drying of the concrete. The
concrete-placi ng tenperature shall not exceed 85 degrees F (60 degrees F
for concrete for horizontal repairs). Cooling of the m xing water or
aggregates or placing concrete in the cooler part of the day may be
required to obtain an adequate placing tenperature. Steel forns and

rei nforcements shall be cooled prior to concrete placenent when stee
tenperatures are greater than 120 degrees F. Conveying and pl aci ng

equi pnment shall be cooled if necessary to mmintain proper concrete-placing
tenperature. When the rate of evaporation of surface npoisture, as

determ ned by use of Figure 2.1.5 of ACI 305, nay reasonably be expected to
exceed 0.2 pounds per square feet per hour, provision for w ndbreaks,

shadi ng, fog spraying, or wet covering with a light-colored material shal
be made in advance of placenent, and such protective neasures shall be
taken as quickly as finishing operations will allow.

3.7 JANTS

Al joints not shown on the drawi ngs are subject to approval by the
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Contracting Oficer. Joints shall be perpendicular to the nain
reinforcement. Place waterstops per SECTI ON 03150: EXPANSI ON JO NTS,
CONTRACTI ON JO NTS, AND WATERSTOPS

3.7.1 Construction Joints

Concrete shall be placed continuously so that structural nenbers are
nonolithic in construction. Construction joints shall be | ocated and
constructed as indicated or approved. Wuere concrete work is interrupted
by weather, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at |east 48 hours ol d.

3.7.1.1 Preparation for Construction Joints

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Surfaces shall be thoroughly washed and shall be
danp but without free water when concrete is placed or joint shall be
coated with epoxy adhesive or cement grout. The concrete surface shall be
free of all accunulated |aitance, coatings, stains, debris, |oose naterial
and other foreign matter. Laitance shall be renoved when the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse aggregate particles.

The surface shall be cleaned as the |last operation prior to closing forns
and obstructing the area with reinforcenent.

3.7.2 Expansi on and Contraction (Control) Joints
See SECTI ON 03150: EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
3.8 REPAI R OF SURFACE DEFECTS
3.8.1 Preparation for Surface Repairs
Preparation for surface repairs shall follow the requirenents for
preparation for construction joints, with the follow ng additiona
criteria: The surface preparation shall include air-water cutting,
sandbl asti ng, high-pressure water jet, or other approved method. The
surface shall be cleaned as the |ast operation prior to placing concrete or
obstructing the area with reinforcement. The surface shall be watered for
12 hours prior to placing concrete. Horizontal surfaces shall be air
bl asted to renpbve puddl ed wat er
3.8.2 Repairing Surface Defects
Repair shall follow procedure of "Finishing Forned Surfaces" bel ow
3.9 FI NI SH NG FORMED SURFACES
Begi nning no nore than 24 hours after formrenoval,, all fins and | oose

materials shall be renmoved. Al voids and honeyconbs exceeding 1/2 inch in
dianmeter and all tie rod holes shall be reaned or chipped and filled with
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patching nmortar. Voids and honeyconb shall be danpened, brush-coated with
a neat cenent grout or with an approved bonding agent, and filled with
patching nmortar. Allow bonding grout to set for period of tinme required by
bondi ng agent manufacturer before applying prem xed patching nortar.

Mortar shall be thoroughly conpacted i nplace and struck off to adjacent
concrete, or nortar during renmedial work, including curing, shall be above
50 F. The patched areas shall be cured for seven days. Defective areas

| arger than 36 square inches in any surface shall be replaced or corrected
as directed by the Contracting Oficer

3.9.1 Ordinary and Sack Rubbed Surface Finishes

An Ordinary Surface Finish or Sack Rubbed Surface Finish shall be applied
to new exposed concrete surfaces of the Punp Station K-12 tie-in walls and
di scharge | evee chanber/gate well and the closure structure surfaces not
covered with brick or shale veneer. It shall also include the existing
concrete surface of the flood wall adjacent to K-12 that is exposed due to
re-gradi ng or damaged by construction. The term "exposed surfaces", as used
herei nafter, shall nean exposed to public viewin the conpleted structure
above a point 6 inches below the final groundline. The Contractor, at the
Contractor's option, may use the Sack Rubbed Method to fill snmaller voids
inlieu of the Odinary Method. In addition to the Ordinary or Sack Rubbed
Surface Finish, a Special Surface Finish will be applied to the new
concrete and al so a Special Surface Finish will be applied to existing
concrete. All exposed new concrete surfaces shall receive an ordinary or
sack rubbed surface finish.

3.9.1.1 O dinary Surface Finish

As soon as possible after renmoval of the forms, the concrete surfaces shal
be exam ned for areas of unsound concrete and defective surfaces due to

i mproper concrete placenent, faulty formwork, faulty formrenoval, and

ot her causes. Concrete with porosity, honey conb, or segregated naterials
shal | be renoved and replaced, but the ordinary surface finish shall not be
started until the Engineer has viewed the extent of the defective concrete
and has approved the time and nethod of repair and the materials to be
used. In general, snmall areas may be repaired with nortar as specified for
surface cavities; large areas nay require concrete with formed surfaces.

A bondi ng agent, nechani cal bonds, or both nmay be required, and all repair
work shall be cured in an approved manner. Wen defects in a concrete
section are so extensive that satisfactory repairs cannot be nade, that

section will be considered unacceptable work. Al fins and irregular
proj ections shall be renpved from exposed surfaces and form surfaces that
will be waterproofed. Al surface cavities produced by formties, and on

exposed surfaces, any surface cavities (bug holes) with a dianeter of
approximately 3/8 inch and |larger, and smaller surface cavities so closely
spaced as to be conspicuous shall be thoroughly cleaned, saturated with
water, and filled with nortar. The nortar shall consist of 1 part white
cenent, 2 parts standard Portland cenent, 6 parts nortar sand, and water
For surfaces which will not be exposed to view, standard Portland cenment
may be substituted for the white cenent. The ampbunt of water used shal
produce a nortar consistency as dry as possible to use effectively, and to
further reduce plastic shrinkage, the nortar shall be m xed about one hour
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i n advance of use. An approved |atex or acrylic-based bondi ng agent shal
be incorporated into the nmortar used for perfornming the ordinary surface
finish. with nmortar, thoroughly conpacted into place, pointed, and tri med
flush with the concrete surface.

On exposed surfaces, nortar stains or streaks outside the area of the
filled cavity shall be avoided and, if they should occur, they shall be
renoved. When the specifications or drawings do not specify additiona
surface finishing on an exposed surface, at the tinme of conpletion of al
concrete work on the structure, all conspicuous streaks, stains, and

bl em shes shall be renobved fromthe surface. Additional surface finishing
shal |l al so be done on an exposed surface that requires only ordinary
surface finish, when the ordinary surface finish is perforned before the
conpl etion of the curing period for the concrete being finished, the
finishing shall be done with a mninumof interruption to the curing.

3.9.1.2 Sack Rubbed Surface Finish

Wher e nunerous surface voids are present on an exposed surface, the Sack
Rubbed Finish may be used to fill the snaller voids in lieu of the nethod
descri bed under O dinary Surface Finish. However, the filling of formtie
hol es and other | arge cavities shall be done as specified under Ordinary
Surface Finish. As a preparatory operation, the entire surface shall be
ground with a high-speed, electric, disk-type grinder or sandblasted unti
bl em shes, discoloration, and thin nortar filns covering surface voi ds have
been renoved. Wien the structure has been conpleted to the extent that
further blem shes and discolorations on the surface will not result from
any remai ning construction, the final operations shall be perforned as
fol | ows:

1) Initial Operation

The surface shall be thoroughly saturated with water and while the surface
is still moist, a nortar mxture (consisting of 1 part white cenent, 1 part
standard Portland cenent, and 2 parts nortar sand, with sufficient water
added to produce a noderately thick paste) shall be applied to the wetted
area with a rubber float, starting at the top. Al voids shall be
conpletely filled during this operation. If any portion of the surface
shows evi dence of beconing dry before the nortar is applied, it shall be
rewetted.

2) Qperations During Mortar Cure

After the nortar has set sufficiently to be retained within the voids, and
before it has becone conpletely dry, the entire surface which has been
floated with nmortar shall be rubbed with a small burlap sack filled with a
dry m x (sand and cenent only) of the nortar described above. Al nortar in

excess of that required to fill the voids shall be renoved during the dry
nortar sack rubbing operations. In lieu of the dry mix filled burlap sack
any equally effective neans of renobving the excess nortar will be approved.

3) Fi nal Operation

The conpl eted surface shall be free of blem shes, discolorations, surface
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voi ds, and conspi cuous form marks. The surface shall be uniformin texture
and appearance except for the difference in texture between filled voids
and the remai nder of the surface. Surfaces that do not neet these

requi renents shall be corrected to the satisfaction of the Engineer

. 9.2 Speci al Surface Finish

A special surface finish will be required on all new exposed surfaces of
the Punp Station K-12 tie-in walls and discharge | evee chanber/gate well
and the closure structure surfaces not covered with brick or shal e veneer
It shall also include the existing concrete surface of the flood wal

adj acent to K-12 that is exposed due to re-gradi ng or damaged by
construction. The term "exposed surfaces", as used hereinafter, shall nean
exposed to public viewin the conpleted structure above a point 6 inches
bel ow the final groundline.

The objective of this operation is to obtain a surface that is reasonably
snooth and uniformin texture and appearance. The Special Surface Finish
requi renents shall not relieve the Contractor of full responsibility for
performng the Ordinary Surface Finish as specified. The Special Surface

Fi ni shing shall be performed using an approved ni xture of conmercia
packaged nortar acrylic-based bonding agent, with acrylic-based paint in a
gray color, simlar to that of the floodwall adjacent to Punp Station K-12,
as approved by the Governnent. The materials used for the m xture shall be
conpati ble with each ot her

Manuf act ures' data sheets showi ng applicability to the project use and with
storage, nixing, and application instructions shall be submitted for
approval. The sane material and methods shall be used for all surfaces
specified to be given a Special Surface Finish. Fornmed surfaces and

exi sting surfaces shall receive a sweep sandblast to break the surface film
and to renove all laitance, formrel ease agent, and other foreign matter
that may i npede adhesi on of the Special Surface Finish. Al surfaces that
are to receive a Special Surface Finish shall be thoroughly flushed down
with clean water not nore than 24 hours before comenci ng the Speci al
Surface Finish. The approved materials shall be thoroughly nixed with water
in accordance with an approved formul ation and to the degree necessary for
application in accordance with the manufacturer's instructions. The m xture
shal | be applied by brushing or spraying in sufficient thickness to

conpl etely cover the original surface with a one-coat application, but

shall not be so that as to cause runs, sags, or a "plastered" effect.

The final surface after drying shall be uniformin color and texture, with
no evidence of |laps or breaks in continuity, and shall generally be Iighter
in color than the original concrete, but not white. Application of the
Speci al Finish shall not be started until all work which m ght mar the
surface finish has been conpleted, nor until the finish operations can be
carried on continuously frombeginning to conpletion on any one fl at
surface. Corrective work, as directed, will be required over any areas

whi ch have not been satisfactorily finished, including as nuch adjacent
area as may be necessary to achi eve uniform appearance, all at the
Contractor's expense.

10 FI NI SH NG UNFORMED SURFACES
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The finish of all unfornmed surfaces shall neet the requirenents of
par agr aph Tol erances in PART 1, when tested as specified herein

3.10.1 Cener a

Unforned surfaces that are not to be covered by additional concrete or
backfill shall have a float finish, with additional finishing as specified
bel ow, and shall be true to the elevation shown on the drawi ngs. Unless
ot herwi se shown on the draw ngs, exterior surfaces shall be sloped for

drai nage, as directed. Joints shall be carefully nmade with a jointing or
edgi ng tool. The dusting of surfaces with dry cenent or other materials
or the addition of any water during finishing shall not be permtted. |If
bl eedwater is present prior to finishing, the excess water shall be
careful ly dragged off or renmoved by absorption with porous materials such
as burlap. Slabs with surfaces which exhibit significant crazing shall be
renoved and repl aced.

3.10.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish. The concrete shall be screeded with strai ghtedge strikeoffs

i mediately after consolidation to bring the surface to the required finish
| evel with no coarse aggregate visible. Side forns and screed rails shal
be provided, rigidly supported, and set to exact |ine and grade.

3.10.3 Fl oat ed Fi ni sh

Screedi ng shall be followed i mediately by darbying or bull floating before
bl eeding water is present, to bring the surface to a true, even pl ane.
After the concrete has stiffened it shall be floated to a true and even

pl ane free of ridges. Floating shall be perforned by use of suitable hand
floats or power driven equi pnment.

3.10.4 Trowel ed Finish

The finished surface shall be thoroughly consolidated and shall be
steel-trowel ed to a snooth, even, dense finish, free from bl em shes
including trowel marks and be uniformin texture and appearance. A fina
hard steel troweling shall be done by hand, with the trowel tipped, and
using hard pressure, when the surface is at a point that the trowel wll
produce a ringing sound. Tol erance shall be true planes within 5/16 inch
in 10 feet as deternmined by a 10 foot strai ghtedge placed anywhere on the
slab in any direction.

3.10.5 Br ooned Fi ni sh

After floating, the surface shall be lightly steel trowel ed, and then
carefully scored by pulling a coarse fiber push-type broom across the
surface. Broonming shall be transverse to traffic or at right angles to the
sl ope of the slab. After the end of the curing period, the surface shal

be vigorously brooned with a coarse fiber broomto renove all |oose or

sem -detached particl es.
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11 CURI NG AND PROTECTI ON

Concrete shall be cured by an approved nethod for a period of 7 days,
except that cenent blended with pozzolan shall be cured for 14 days.

11,1 Cener al

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, nechanica
injury and danmage fromrain and flowing water. Materials and equi pnent
needed for adequate curing and protection shall be available and at the
site prior to placing concrete. No fire or excessive heat, including
wel di ng, shall be permitted near or in direct contact with the concrete at
any time. In cold weather, follow curing procedures in Cold Wather Plan
In hot weather, follow curing in Hot Wather Plan

.11.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, comencing i mediately after finishing. Wen wooden
forns are left in place during curing, they shall be kept wet at all tines.
Surfaces shall be cured by ponding, by continuous sprinkling, by
continuously saturated burlap or cotton mats, or by continuously saturated
pl astic coated burlap. Burlap and mats shall be clean and free from any
contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day. |If inspection identifies an
area of inadequate curing, inmediate corrective action shall be taken, and
the required curing period for those areas shall be extended by 1 day.

.11.3 Menmbrane form ng Curing Conpounds

Menbrane curing will not be pernitted on any surface to whi ch sack-rubbed
finish or snooth finish is to be applied. Menbrane curing shall not be
used on surfaces containing protruding steel reinforcenent, or surfaces
that are to receive any subsequent treatnent dependi ng on adhesi on or
bonding to the concrete, such as additional concrete, hardeners, sealers,
terrazzo, or abrasive aggregate finish. Cear or translucent

menbr ane-form ng conpound with fugitive dye shall be used on all surfaces
permanent |y exposed to view, and white pignented conpound may be used on
all other surfaces. A styrene acrylate or chlorinated rubber conpound
neeting ASTM C 309, Cass B requirenents, nay be used for surfaces which
are to be painted or are to receive bitum nous roofing or waterproofing, or
floors that are to receive adhesive applications of resilient flooring.

The curing compound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring. Menbrane curing conpound shall not be
used on surfaces that are naintained at curing tenperatures with free steam

Curing conpound shall be applied to formed surfaces i mediately after the
forns are renpved and prior to any patching or other surface treatnent
except the cleaning of |oose sand, nortar, and debris fromthe surface.
Al'l surfaces shall be thoroughly noistened with water. Curing conpound
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3.

shall be applied to slab surfaces as soon as the bl eedi ng water has

di sappeared, with the tops of joints being tenporarily sealed to prevent
entry of the conpound and to prevent noisture |oss during the curing
period. The curing compound shall be applied in a two-coat continuous
operation by approved notorized power-spraying equi pnent operating at a

m ni mum pressure of 75 psi, at a uniformcoverage of not nore than 400
square feet per gallon for each coat, and the second coat shall be applied
perpendicular to the first coat. Allow preceding coat to conpletely dry
prior to applying the next coat. Concrete surfaces which have been
subjected to rainfall within 3 hours after curing compound has been applied
shal | be resprayed by the method and at the coverage specified. Surfaces
on whi ch cl ear conpound is used shall be shaded fromdirect rays of the sun
for the first 3 days. Surfaces coated with curing conpound shall be kept
free of foot and vehicular traffic, and from ot her sources of abrasion and
contam nation during the curing period.

Appearance is a primary consideration for exterior concrete surfaces
exposed to view. The Contractor shall exercise extreme care to apply
curing conpound evenly on these surfaces. Variations in shade, color, or
tint, resulting fromuneven application of curing conpound, shall be
repaired by and at the expense of the Contractor as directed.

.11. 4 | mper vi ous Sheeti ng

Surfaces shall be thoroughly wetted and be conpletely covered with
sheeting. Sheeting shall be at |east 18 inches w der than the concrete
surface to be covered. Covering shall be laid with light-colored side up
Covering shall be | apped not less than 12 inches and securely wei ghted
down or shall be | apped not less than 4 inches and taped to forma
continuous cover with conpletely closed joints. The sheet shall be

wei ghted to prevent displacenment so that it remains in contact with the
concrete during the specified | ength of curing. Coverings shall be fol ded

down over exposed edges of slabs and secured by approved neans. |f
i nspection identifies tears, holes, laps or joints that are not conpletely
closed, the tears and holes shall imrediately be repaired or the sheets

repl aced, the joints closed, and the required curing period for those areas
shal | be extended by 1 day.

.11.5 Pondi ng or | mersion

Water shall not be nore than 20 degrees F |l ess than the tenperature of the
concrete.

12 GROUT
12. 1 Grout Schedul e of Use

a. Nonshrink grout: Filling formtie holes, under columm and beam
base pl ates, other uses indicated on the Draw ngs.

b. Epoxy grout: Patching cavities in concrete, grouting of dowels
and anchor bolts into existing concrete, other uses indicated on the
Dr awi ngs.
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12.2 Grout Installation

a. Nonshrink grout: C ean concrete surface to receive grout.
Saturate concrete with water for 24 HRS prior to grouting. MXx in a
mechani cal mixer. Use no nore water than necessary to produce flowable
grout. Place in accordance with nanufacturer's instructions. Provide
under beam columm, and equi pnent base plates, and in other |ocations
i ndi cated on the Drawings. Conmpletely fill all spaces and cavities
bel ow the top of base plates. Provide forns where base plates and bed
pl ates do not confine grout. Where exposed to view, finish grout edges
snmooth. Except where a slope is indicated on the Draw ngs, finish
edges flush at the base plate, bed plate, nenber or piece of equipnent.
Coat exposed edges of grout with cure or seal conpound reconmended by
t he grout manufacturer.

b. Epoxy grout: Mx and place in accordance w th nanufacturer's
instructions. Apply only to clean, dry, sound surface. Conpletely
fill all cavities and spaces around dowels and anchors wi thout voids.

Grout base and bed plates as specified for nonshrink grout. Obtain
manufacturer's field technical assistance as required to assure proper
pl acenent .

13 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor's I ndependent Testing Agency shall performthe inspection
and tests described bel ow and, based upon the results of these inspections
and tests, shall take the action required and shall submit specified
reports. When, in the opinion of the Contracting Oficer, the concreting
operation is out of control, concrete placenent shall cease and the
operation shall be corrected. |If the Government conducts quality assurance
testing, the Contractor shall assist in collection of sanples as directed.
Al'l necessary platforns, tools, and equi pment for obtaining sanples shal

be furnished by the Contractor.

13.1 Gradation
13.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal |l be one sieve analysis in accordance with ASTM C 136.

13.1.2 Coar se Aggregate
At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate.
13.2 Concrete M xture
a. Air Content Testing. Air content tests shall be measured when
conpressive strength specinens are fabricated. Specified air content

shal | be attained at point of placenent into the forns. Measurenent
shall be in accordance with ASTM C 231
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c. Slunp Testing. The <concrete slunmp shall be neasured when
conpressive strength specinens are fabricated. Measurenent shall be in
accordance with ASTM C 143. The slunp shall be reported along with the
conpressive strength data.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength speci nens are fabricated. Measurenent shal
be in accordance with ASTM C 1064. The tenperature shall be reported
along with the conpressive strength data.

f. Strength Specinmens. Test cylinders shall be cast for conpressive
strength tests for each mix design at the follow ng rates:

a. not less than once each day when pour exceeds 8 cubic yards.
b. not less than once for each 125 cubic yards of concrete.

c. the nunber of test cylinders need not exceed 3 sets per day
for each mx.

A set of test specinens shall consist of four cylinders, one to be
tested at 7 days and two at 28 days. |If either of the 28 day breaks
does not neet the specified strength, the fourth cylinder shall be
tested at 90 days, otherwise it shall be discarded. Test specinens
shal | be nol ded and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. Results of all strength tests shall be
reported inmediately to the Contracting O ficer

3.13.3 I nspection Before Pl acing

Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tine prior to each concrete

pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. Full cooperation shall be given other trades to
install enbedded itens. Suitable tenplates or instructions shall be used
for setting itens not placed in the fornmns.

3.13.4 Col d- Weat her Protection
At | east once each shift and once per day on non-work days, an inspection
shall be nade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.13.5 Reports
The results of all tests and inspections conducted at the project site, as
wel | as corrective actions taken, shall be reported in witing weekly and
shal|l be delivered to the quality assurance representative within three
days after the end of each weekly reporting period. The Contracting
Oficer has the right to exanine all Contractor quality control records.

-- End of Section --
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SECTI ON 03360

S| MULATED STONE MASONRY
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on Oear and Pignented O ganic
Fi ni shes

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM G 23 (1996) Operating Light-Exposure Apparatus

(Carbon-Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Dr awi ngs
Si mul ated Stone Masonry; GA
Pl an, elevation and details to show overall pattern, joint
| ocations, formtie |ocations, and end, edge and other special
condi tions.
SD- 14 Sanpl es
Panel ; FIO
Wthin 30 days of receiving the general contract Cenera
Contractor is required to submt a 24 inch x 24 inch sanple of
each the sinmulated stone nasonry finishes. Sanple is to
denonstrate the finish described in paragraph DESI GN REQUI REMENTS.

Approval of sanple panel is required by Architect/Engi neer and
Owner .
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Form Ties; FIO

Formties, sanple and description, show ng nethod of separation
when forms are renoved

1.3 DESI GN REQUI REMENTS

Desi gn and pattern of the concrete surface shall follow the nanufacturer's
standard drawing. |If an actual stone surface or stone wall to be matched
is available, the conpleted colored and formed concrete surface shall natch
the natural material as closely as possible. See Section 04200 MASONRY for
stone type. Patterning of sinulated stone nmasonry shall appear natural and
non-repeating. Seamlines or match |ines caused fromtwo of nore nolds
com ng together will not be apparent when viewing final wall. Fina
coloration of cast stone concrete surface shall accurately sinmulate the
appearance of real stone including the multiple colors, shades, flecking,
and veining that is apparent in real stone. It shall also denobnstrate the
colors that nay be apparent from agi ng, such as staining from oxidation
rusting and/or organic staining fromsoil and/or vegetation. Note that in
par agraph SUBM TTAL and Part 3, EXECUTIQN, a sanple and nockup are

requi red. Upon approval by Architect/Engi neer and Oamer, nockup shall serve
as quality standard for the project.

1.4 QUALI TY ASSURANCE

Manuf acturer of sinulated stone nmasonry nol ds and custom col oring system
shal | have 5 years experience nmaki ng stone masonry nolds and col or stains
to create formed concrete surfaces to match natural stone shapes, surface
textures and col ors.

Pre-install ation nmeeting: Schedul e conference with manufacturer
representative to ensure understandi ng of sinulated stone nmasonry nol ds
use, color application, requirenents for construction of nockup, and to
coordi nate the work.

1.5 PROJECT CONDI Tl ONS
Envi ronnental requirenments: Apply color stain when anbient tenperatures are
bet ween 50 and 100 degrees F. Consult nanufacturer if conditions differ
fromthis requirenent.

1.6  SEQUENCI NG

Schedul e col or stain application with earthwork and backfilling of any wal
areas making sure that all sinmulated stone texture is colored to the

m ni mum di stance bel ow grade. Delay adjacent plantings until color
application is conpleted. Coordinate work to pernmt coloring applications
wi thout interference fromother trades.

PART 2 PRODUCTS

2.1 MATERI ALS
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1.1 Si nul ated Stone Masonry Mol ds

Reusabl e, nade of high-strength urethane, easily attachable to forns. Mbdlds
shall not conpress nore than 1/4 inch when concrete is poured at rate of 10
vertical feet per hour. Mdlds shall be renovabl e wi thout causing
deterioration of surface or underlying concrete.

a. Floodwall formliner: Custom Rock Form Liner #11016, Random Cut
Stone, as manufactured by Custom Rock International, Scott System 1Inc.
or approved equal

1.2 Rel ease Agent

Conpatible with sinulated stone masonry nolds and with col or stain system
to be applied to surface. Consult manufacturer

.1.3 Form Ti es

Formties shall be nade of either netal or fiberglass. Using netal ties
which result in a portion of the tie permanently enbedded in the concrete
shal | be designed to separate at least 1 inch back from finished surface,
| eaving only a neat hole that can be plugged with patching materi al
Contractor shall subnit the type of formties to the Engi neer, project
desi gner or Omer for approval prior to use in this work.

.1.4 Mortar Joints

Joints shall be colored to sinulate real nortar.

.1.5 Col or Stain

CRI pignented stain is a special penetrating stain mx, as provided by
manuf acturer, and shall achieve color variations present in the natura
stone being sinulated for this project, as required by Architect/Engi neer
and Omer as referenced in paragraph DESI GN REQUI REMENTS. Stain shal
create a surface finish that is breathable (allow ng water vapor

transm ssion), and that resists deterioration fromwater, acid, alkali,
fungi, sunlight or weathering. Stain mx shall be a water borne, |ow
V.O.C. material, less than 289 grans/liter, and shall neet requirenents for
weat hering resistance of 2000 hours accel erated exposure neasured by

weat her-o-nmeter in accordance with ASTM G 23. Scrub test 1000 revol utions.
Abr asi ve resistance (Tabor-CF-10) 500 cycl es. Adhesi on ASTM D 3359 1. 00MM
cross cuts on glass pass 3 or higher on a scale of 1 to 5. Supply

i nfornati on pertaining to chem cal resistance ASTM D 1308 to 87.

PART 3 EXECUTI ON

3.

3.

1  ACCEPTABLE | NSTALLERS
1.1 Formed Concrete Construction
Five years experience pouring vertically forned architectural concrete

Installer shall be trained in manufacturer's special techniques in order to
achieve realistic surfaces.
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3.

1.2 Col or Stain System Application

Manuf acturer or manufacturer's authorized representative.

.2 CONSTRUCTI ON

Mockup: Build on site sixty days before work starts, using sanme materials,
nmet hods and work force that will be used for the project.

Archi tect/Engi neer and Owmer will determ ne specific requirenents and

| ocation, and whether nockup shall be incorporated into the project.

1. Size: 50 square feet, or larger if needed to adequately illustrate
the pattern and texture sel ected.

2. Include an area to denmonstrate wall nold butt joint and if
appropriate, continuation of pattern through expansion joint.

3. If design includes stone texture across top of wall, include in
nockup.

4. After concrete work on nmockup is conpleted and cured for a mni num
of 28 days, and after surface is deternined to be acceptable for col oring,
apply color stain system

5. After coloring is deternmned to be acceptable by the
Archi tect/Engi neer and Oamner, construction of project may proceed, using
nockup as quality standard.

.3 SPECI AL TECHNI QUES

. 3.1 Fornmi ng Textured Concrete

For preparation, clean simulated stone nasonry nolds and nake free of
bui |l dup prior to each pour. Inspect for blem shes or tears. Repair if
needed fol |l owi ng manufacturer's recomendations. Place stone nolds with

| ess than 1/4 inch separation between them Attach nolds to form securely
foll owi ng manufacturer's recomendations. Apply formrel ease agent

foll owi ng manufacturers' recomendations. Form stripping and rel ated
construction shall avoid creating defects in finished surface. |If the
pattern sel ected has nolds connecting through the m ddle of the stones,
carefully renbve the seamline created by abutting nolds. Match the texture
and shape of the surrounding stone, avoiding visible seans or nold narks.
Place formties at thinnest points of nolds (high points of finished wall).
Neatly patch the hole remmining after disengaging the protrudi ng portion of
the tie so that it will not be visible after coloring the concrete surface.
Where an expansion joint nust occur at a point other than at nortar or
rustication joints, such as at the face of concrete texture which is to
have t he appearance of stone, consult manufacturer for proper treatnent of
expansi on nateri al

. 3.2 Appl ying Color Stain System

Al simul ated stone surfaces that are to be stained and any patching that
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has been done in these areas shall be at |east 30 days old. dean surface
prior to application of stain materials to assure that surface is free of

| atency, dirt, dust, grease, efflorescence, paint, or other foreign
material, follow ng manufacturer's instructions for surface preparation. Do
not sandblast. Preferred nethod to renpove |atency is pressure washing with
wat er, mninum 3000 psi (a rate of 3 to 4 gallons per mnute), using fan
nozzl e perpendicular to and at a distance of 1 or 2 feet from surface.

Conpl eted surface shall be free of blem shes, discoloration, surface voids
and unnatural form marks.

3.4 PROTECTI ON
Where exposed soil or pavenent is adjacent which may spatter dirt or soi
fromrainfall, or where surface ny be subject to over spray from ot her

processes, provide tenporary cover of conpleted work.

-- End of Section --
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SECTI ON 04200
MASONRY
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACI | NTERNATI ONAL ( ACl)
ACl SP-66 (1994) AClI Detailing Manua

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 153/ A 153M (1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Stee
Bars for Concrete Reinforcenent

ASTM C 55 (1997a) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry
Units Made from Clay or Shale)

ASTM C 67 (1998a) Sanpling and Testing Brick and
Structural Cay Tile

ASTM C 90 (1998) Loadbearing Concrete Masonry Units

ASTM C 91 (1998) Masonry Cenent

ASTM C 126 (1996) Ceranmic dazed Structural day

Facing Tile, Facing Brick, and Solid
Masonry Units

ASTM C 129 (1997) Nonl oadbeari ng Concrete Masonry
Units
ASTM C 140 (1998b) Sanpling and Testing Concrete

Masonry Units

SECTI ON 04200 Page 4



East Grand Forks,

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

1.2 SUBM TTALS

CGover nment appr oval

216

270

476

494

578

641

652

744

780

1019

1072

1289

2000

2240

2287

119

447

Phase 1 Levees

EG-PHL

(1998) Facing Brick (Solid Masonry Units
Made from d ay or Shal e)

(1997ael) Mortar for Unit Masonry
(1998) Gout for Masonry
(1998) Chenical Adnixtures for Concrete

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

(1982; R 1991) Staining Materials in
Li ght wei ght Concrete Aggregates

(1997) Hollow Brick (Hollow Masonry Units
Made From O ay or Shal e)

(1998) Prefaced Concrete and Cal ci um
Silicate Masonry Units

(1996) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

(1989a; R 1998) Sanpling and Testing G out

(1998) Measurenent of Masonry Fl exural
Bond Strength

(1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

(1998c) Rubber Products in Autonotive
Appli cations

(1997el ) Rubber Property - Duroneter
Har dness

(1996) Nonrigid Vinyl Chloride Polymer and
Copol yner Mol di ng and Extrusi on Conpounds

(1998) Fire Tests of Building Construction
and Materials

(1992b) Conpressive Strength of Masonry
Prisns

is required for submttals with a "GA" designation;

submittals having a "FIO' designation are for infornmation only. The

foll owi ng shall

PRCCEDURES:

be submtted in accordance with Section 01330 SUBM TTAL
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SD-01 Dat a

Clay or Shale Brick; GA. Concrete Masonry Units (CWMJ); GA. Insulation; GA
Stone Itens; GA

Manuf acturer's descriptive data
SD- 14 Sanpl es

Concrete Masonry Units (CWMJ); GA. Stone Itens; GA. Cay or Shale Brick; GA
Precast Concrete Itens; GA

Col or sanples of three stretcher units and one unit for each type of
speci al shape. Units shall show the full range of color and texture.

1.3 SAMPLE NMASONRY PANELS

After material sanples are approved and prior to starting nmasonry work,
sanpl e masonry panels shall be constructed for each type and col or of
masonry required. At least 48 hours prior to constructing the sanple pane
or panels, the Contractor shall submit witten notification to the
Contracting Oficer's Representative. Sanple panels shall not be built in,
or as part of the structure, but shall be | ocated where directed.

1.3.1 Configuration

Panel s shall be L-shaped or otherwi se configured to represent all of the
wal | el enents. Panels shall be of the size necessary to denponstrate the
acceptabl e I evel of workmanship for each type of masonry represented on the
project. The mininumsize of a |leg of an L-shaped panel shall be 4 feet
long by 6 feet high.

One sanpl e masonry panel shall be constructed to represent punp stations
K7, K10, L1, and L2. No other panels will be required for any other
structure.

1.3.2 Conposition

Panel s shall show full color range, texture, and bond pattern of the
masonry work. The Contractor's nethod for nmortar joint tooling; grouting
of reinforced vertical cores, positioning and | apping of joint
rei nforcement (including prefabricated corners); and cl eani ng of nasonry
wor k shal |l be denbnstrated during the construction of the panels.
Installation or application procedures for anchors, wall ties, insulation
flashing, brick soldier and weep holes shall be shown in the sanple panels.
The panels shall contain a nasonry bonded corner

1.3.3 Construction Met hod
Where anchored veneer walls are required, the Contractor shall denonstrate
and receive approval for the method of construction; i.e., either bring up

the two wythes together or separately, with the insulation and appropriate
ties placed within the specified tol erances across the cavity. Tenporary
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provi sions shall be denmonstrated to preclude nortar or grout droppings in
the cavity and to provide a clear open air space of the di mensi ons shown on
the drawi ngs. Were masonry is to be grouted, the Contractor shal

denonstrate and receive approval on the nethod that will be used to bring
up the masonry wythes; support the reinforcing bars; and grout cells, bond
beans, lintels, and collar joints using the requirenents specified herein

If sealer is specified to be applied to the masonry units, sealer shall be
applied to the sanple panels. Panels shall be built on a properly designed
concrete foundation.

.3.4 Usage

The conpl eted panels shall be used as the standard of workmanship for the
type of masonry represented. Masonry work shall not comence until the
sanpl e panel for that type of nasonry construction has been conpl eted and
approved. Panels shall be protected fromthe weat her and construction
operations until the masonry work has been conpl eted and approved. After
conpl etion of the work, the sanple panels, including all foundation
concrete, shall becone the property of the Contractor and shall be renobved
fromthe construction site

.4 DELI VERY, HANDLI NG, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contam nating nateri al

4.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement weat her
and shall conformto the noisture content as specified in ASTM C 90when
delivered to the jobsite. In addition, glass block units and prefaced
concrete units shall be stored with their finish surfaces covered.
Prefabricated lintels shall be narked on top sides to show either the
lintel schedul e nunber or the nunber and size of top and bottom bars.

.4.2 Rei nforcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenent shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose m |l scale and rust.

. 4.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and other packaged materials shall be delivered in unopened
containers, plainly narked and | abel ed with manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a nanner
that will prevent the inclusion of foreign naterials and danage by water or
danpness. Sand and aggregates shall be stored in a manner to prevent
contam nati on or segregation

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS
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2.

The source of naterials which will affect the appearance of the finished
wor k shall not be changed after the work has started except with
Contracting O ficer's approval.

1.1 Cener al

Products identified in this Section by reference to a specific manufacturer
and product nane/ nunber are identified for the purpose of establishing a
standard of quality, type, and function. Products of other manufacturers
may be submitted for those listed, provided that the substitution is equa
in quality, type, and function and neets the specified requirenents. Units
shall conformto the requirenments specified bel ow

.2 CLAY OR SHALE BRI CK

Col or range and texture of clay or shale brick shall be as indicated and
shall conformto the approved sanple. Gade SWshall be used for brick in
contact with earth or grade and for all exterior work. G ade SWor MV
shall be used in other brickwork. Brick shall be tested for efflorescence.
Clay or shale brick units shall be delivered factory-blended to provide a
uni f orm appearance and col or range in the conpleted wall.

Colors or color ranges indicated are for indentification purposes only and
are not intended to Iimt selection of sinmlar color or color range from
ot her manufacturers. Units shall conformto the requirenents specified
bel ow.

2.1 Brick Veneer Type 1 (FBR-1)

Brick facing for punp station K-12 and its associated tie-in walls and
gatewel | shall nmatch that of the adjacent flood wall to the north. A
sanmpl e shall be submitted to the government for approval. For Contractors
infornmation only, the brick used in the adjacent floodwall is a "used

Chi cago common” supplied by Strata Bl ock and Masonry, 1625 North 36th
Street, Grand Forks, ND 58203. Point of contact at Strata Bl ock and
Masonry is Mark Flaten at (701) 775-8144, fax (701) 775-8123.

. 2.2 Brick Veneer Type 2 (FBR-2)

Brick shall conformto ASTM C 216, Type FBR  Brick shall be nodul ar and
the nomi nal size of the brick shall be 4 inches thick, 4 inches w de, and
12 inches long. M ninmum conpressive strength of the brick shall be 2,500
psi. Provide 12" utility, beige gray snooth, supplied by Sioux City Brick
and Tile Company, 310 S. Floyd Blvd., Sioux City, lowa 51102, at (712)
2587-6571, fax (712) 252-3215. Acceptable substitution shall natch size,
conpressive strength, and col or as descri bed.

.3 CONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete nasonry units shall conformto ASTM C 90, Type |I.
Cenent shall have a |low al kali content and be of one brand.

3.1 Aggr egat es
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Li ght wei ght aggregates and bl ends of |ightweight and heavier aggregates in
proportions used in producing the units, shall conply with the follow ng
requi renents when tested for stain-producing iron conpounds in accordance
with ASTM C 641: by visual classification nmethod, the iron stain deposited
on the filter paper shall not exceed the "light stain" classification

2.3.2 Ki nds and Shapes
Units shall be nodular in size and shall include closer, janb, header
lintel, and bond beam units and speci al shapes and sizes to conplete the
work as indicated. Units used in exposed nasonry surfaces in any one
buil ding shall have a uniformfine to mediumtexture and a uniform col or
Concrete masonry units indicated shall be supplied by Anchor Bl ock and
Concrete Company, 2300 McKni ght Road, North St. Paul, WMN 55109 at (651)
777-8321, Fax (651) 777-0169. Acceptable substitution nust match size,
shapes, texture, and col or as descri bed.

2.3.2.1 COw+1
Standard Concrete Masonry Unit, Natural Gray Col or (Anchor Bl ock 1200)

2.3.2.2 CMJ2

4" veneer rock face (Anchor Bl ock 402RF). Integral color; one color shal
be selected for punp stations K7, K10, L1 and L2. A second col or may be
sel ected for punp station K12.
2.3.2.3 CMJ 3
Crescent face sill accent (Anchor Bl ock 0461CF); Integral color
2.3.2.4 CMJ5
Solid CMJ 6 x 8 x 16 (Anchor Block 690). Integral color; one color shal
be selected for punp stations K7, K10, L1, and L2. A second col or nay be
sel ected for punp station Kl12.
2.3.2.5 CMJ)6
Bevel ed accent sill 6 x 8 x 16. (Anchor Bl ock 06580402). Integral color
2.3.2.6 Bur ni shed Bl ock
Anchor bl ock "Custom Series" color, 8 x 16 face.
2.4 STONE | TEMS
Stone for veneer facing and wall coping shall be Iinestone and shall be cut
to the design shown. Linestone shall be natural, deep | edge quarried
i mestone. Stone shall have beds and joints at right angles to the face,

with sharp, true arises. Copings and sills shall be provided with washes,
and where overhanging the walls, shall have drips cut on the underside.
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Stone itens indicated shall be supplied by Mankato Kasota Stone, Inc., 818
North WIlow Street, Mankato, MN 56001, (507) 625-2746, Fax (507) 625-2748
Acceptabl e substitution nust natch |inestone properties, sizes, color
range, finish, and patters as descri bed.

2.4.1 Ashl ar Stone (STN-1)

Provi de random ashl ar split stone conprised of course heights of

approxi mately 15% 2-1/8", 40% 4-7/8", 35% 7-1.2", 10% 10-1/8", with color
m x of 34% gol den buff, 34% grey, and 32% cream Mankato-Kasota Stone
"Church M x" pattern, split face.

2.4.2 Keyst one (STN- 2)
Not Used.
2.4.3 Overl ook Wall Cap Stone (STN 3)

Provide cut stone piece(s) as detail ed; Mankato-Kasota stone, cream
fleuri, tapestry finish.

2.5 PRECAST CONCRETE | TEMVS

Keyst one accent pieces shall be factory-nmade units froma plant regularly
engaged i n produci ng precast concrete units. Unless otherw se indicated,
concrete shall be 4000 psi m nimum conforning to Section 03300:
CAST- | N- PLACE STRUCTURAL CONCRETE using 1/2 inch to No.4 noninal -size
coarse aggregate , and mnimumreinforcement shall be the reinforcenent
required for handling of the units. Cearance of 3/4 inch shall be

mai nt ai ned between reinforcnent and faces of units. Unless
precast-concrete itens have been subjected during manufacture to

saturat ed-steam pressure of at |east 120 pounds per square inch for at

| east 5 hours, the items, after casting, shall be either danp-cured for 24
hours or steamcured and shall then be aged under cover for 28 days or

| onger. Cast-concrete nenbers wei ghing over 80 pounds shall have built-in
| oops of gal vanized wire or other approved provisions for lifting and
anchoring. Units shall have beds and joints at right angles to the face,
with sharp true arises and shall be cast with drip grooves on the underside
where units overhang walls. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unl ess otherwi se
specified, units shall have a snooth dense finish. Exposed front face of
unit shall be tooled or bush hanmmered: use power or hand tools to achieve a
"rock-face" or "split-face texture". Units shall be integrally colored
during nanufacture as selected by Contracting O ficer from nanufacturer's
standard colors. Prior to use, each itemshall be wetted and i nspected for
crazing. Itens showi ng evidence of dusting, spalling, crazing, or having
surfaces treated with a protective coating will be rejected.

2.6 MORTAR

Mortar shall be Type S in accordance with the proportion specification of
ASTM C 270 except Type S cenment-line nortar proportions shall be 1 part
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cenent, 1/2 part lime and 4-1/2 parts aggregate; Type N cenent-linme nortar
proportions shall be 1 part cenment, 1 part line and 6 parts aggregate; when
masonry cenent ASTM C 91 is used the maxi numair content shall be limted
to 12 percent and performance equal to cenent-line nortar shall be
verified. Verification of masonry cenent perfornmance shall be based on
ASTM C 780 and ASTM C 1072. Cenent shall have a | ow al kali content and be
of one brand. Aggregates shall be from one source.

2.6.1 Adni xt ures

In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.6.2 Col ori ng

Mortar coloring shall be added to the nortar used for integrally col ored
exposed masonry surfaces to produce a uniformcolor. Mrtar coloring shal
not exceed 3 percent of the weight of cenment for carbon black and ten
percent of the weight of cenent for all other pignents. Mrtar coloring
shall be chemcally inert, of finely ground |inmeproof pignment, and
furnished in accurately pre-neasured and packaged units that can be added
to a nmeasured anount of cement. Mortar coloring shall be added to the
nortar used for exposed exterior masonry at punp stations K7, K10, L1, and
L2. Mortar shall be standard grey for brick veneer and colored for cnu
veneer at punp station Kl12.

2.7 GROUT

Grout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. G out slunp shall be between 8 and 10 inches. G out
shal |l be used subject to the limtations of Table IIl. Proportions shal
not be changed and nmaterials with different physical or chem ca
characteristics shall not be used in grout for the work unless additiona
evidence is furnished that the grout neets the specified requirenents.

2.7.1 Adni xt ures

In cold weat her, a non-chloride based accel erating adm xture may be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.7.2 Grout Barriers

Grout barriers for vertical cores shall consist of fine nesh wire,
fiberglass, or expanded netal.

2.8 ANCHORS, TIES, AND BAR POSI Tl ONERS
Anchors and ties shall be fabricated w thout drips or crinps and shall be

zinc-coated in accordance with ASTM A 153/ A 153M Cdass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire conformng to
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ASTM A 82. Anchors and ties shall be sized to provide a mninmmof 5/8
inch nortar cover fromeither face.

2.8.1 Val | Ties

Wal | ties shall be rectangul ar-shaped or Z-shaped fabricated of 3/16 inch
di ameter zinc-coated steel wire. Rectangular wall ties shall be no |less
than 4 inches wide. Wall ties nay also be of a continuous type conform ng
to paragraph JO NT REI NFORCEMENT. Adjustable type wall ties, if approved
for use, shall consist of two essentially U shaped el enments fabricated of
3/ 16 inch dianeter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi mumof 1/2 inch
eccentricity between each elenment of the tie. Play between pintle and eye
opening shall be not nore than 1/16 inch. The pintle and eye el enents
shall be formed so that both can be in the sane pl ane.

2.8.2 Dovet ail Anchors

Dovetail anchors shall be of the flexible wire type, 3/16 inch dianeter
zinc-coated steel wire, triangular shaped, and attached to a 12 gauge or
heavi er steel dovetail section. These anchors shall be used for anchorage
of veneer wythes or conposite-wall facings extending over the face of
concrete columms, beans, or walls. Cells within vertical planes of these
anchors shall be filled solid with grout for full height of walls or
partitions, or solid units may be used. Dovetail slots are specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE

2.9 JOA NT REI NFORCEMENT

Joint reinforcenent shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
reinforcement used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Cass B-2. Al wires shall be a mninumof 9 gauge.
Rei nf orcenment shall be | adder type design, having one longitudinal wire in
the nortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a mnimumof 5/8 inch cover
fromeither face. The distance between crosswires shall not exceed 16
inches. Joint reinforcenent for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenment shall be
provided with factory formed corners and intersections. |f approved for
use, joint reinforcenent may be furnished with adjustable wall tie features.

2.10 RElI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

2.11 EXPANSI ON- JO NT MATERI ALS

Backer rod and seal ant shall be adequate to accombdate joi nt conpression
equal to 50 percent of the width of the joint. The backer rod shall be
conpressi bl e rod stock of polyethylene foam polyurethane foam butyl
rubber foam or other flexible, nonabsorptive material as reconmended by
t he seal ant manufacturer. Seal ant shall conformto Section 07900JO NT
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SEALI NG
2.12 | NSULATI ON
2.12.1 Ri gi d Board- Type | nsul ation

Ri gi d board-type insulation shall be extruded pol ystyrene, polyurethane, or
pol yi socyanurate. Polystyrene shall conformto ASTM C 578. Pol yur et hane
or polyisocyanurate shall conformto ASTM C 1289, Type |, Oass 2, faced
with alumnumfoil on both sides of the foam The insulation shall be a
standard product and shall be marked with not | ess than the manufacturer's
trademark or nane, the specification nunber, the pernmeance and R-val ues.

2.12.1.1 I nsul ation Thickness and Air Space

The cavity space shall allow for a naxi muminsul ation thickness of 2
i nches, and a mininumair space of 2 inches.

2.12.1.2 Aged R-Val ue

The insulation shall provide a mninumaged Rvalue of 11 for the overal
t hi ckness. The aged R-val ue shall be deternined at 75 degrees F in
accordance with the appropriate referenced specification. The stated
R-val ue of the insulation shall be certified by an i ndependent testing

| aboratory or certified by an i ndependent Regi stered Professional Engi neer
if tests are conducted in the manufacturer's | aboratory.

2.12.1.3 Recovered Materi al

Insulation shall contain the highest practicable percentage of recovered
material derived fromsolid waste (but naterial reused in the manufacturing
process cannot be counted toward the percentage of recovered naterial).
Where two materials have the sanme price and perfornmance, the one containing
t he higher recovered material content shall be provided. The pol yurethane
or polyisocyanurate foam shall have a m nimumrecovered material content of
9 percent by weight of the core material

2.12.2 I nsul ati on Adhesi ve

I nsul ati on adhesive shall be specifically prepared to adhere the insulation
to the masonry and, where applicable, to the thru-wall flashing. The
adhesi ve shall not deleteriously affect the insulation, and shall have a
record of satisfactory and proven performance for the conditions under

whi ch to be used.

2.13 FLASH NG

2.13.1 Rubberi zed Asphalt Sheet Fl ashing
Sel f-sealing, self-healing, fully adhering conmposite flexible flashing,
consi sting of pliable, highly adhesive, rubberized asphalt, bonded
conpleted, and integrally to multiple plies of 8 m| (mnimm high density

cross | am nated polyethylene film 40 m| thick total (mninunm), protected
by rel ease sheet. |Include prinmer, surface conditioner, mastic, and ot her
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accessories as recomended by the manufacturer

2.14  \WEEP HOLE VENTI LATORS
Weephol e ventilators shall be prefabricated alum numgrill type vents
designed to prevent insect entry with nmaximumair entry. Ventilators shal
be sized to match nodul ar construction with a standard 3/8 inch nortar
joint.

2.15  SURFACE TREATMENTS

2.15.1 Wat er Repellant for Exterior Concrete Masonry

Cl ear, penetrating, breathable water repellant that bonds with silica with
the followi ng characteristics:

(1) Active substance: alkyltrial koxy silanes.
(2) Denatured ethanol alcohol
(3) Active content: 20 percent.
(4) Density: 6.7 pounds per gallon
2.15.2 Bur ni shed Bl ock Seal er
Bl ock manufacturer's standard seal er
2.16 CAVI TY DRAI NAGE NMATERI AL

Mortar nets: |ightweight polyethylene or nylon net (90 percent open woven
nmesh), allowi ng water to flow through nortar droppings.

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REMENTS
3.1.1 Hot Weat her Installation

The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. All masonry materials shall be
shaded fromdirect sunlight; nortar beds shall be spread no nore than 4
feet ahead of nasonry; masonry units shall be set within one nminute of
spreading nortar; and after erection, masonry shall be protected from
direct exposure to wind and sun for 48 hours.

3.1.2 Col d Weather Installation
Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenperature falls below 40 degrees F, a witten statenent of proposed cold

weat her construction procedures shall be submitted for approval. The
foll owi ng precautions shall be taken during all cold weather erection
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3.1.2.1 Preparation

3.

Ice or snow formed on the masonry bed shall be thawed by the application of
heat. Heat shall be applied carefully until the top surface of the nmasonry
is dry to the touch. Sections of masonry deened frozen and danaged shal

be renpbved before continuing construction of those sections.

a. Air Tenperature 40 to 32 Degrees F. Sand or m xing water shal
be heated to produce nortar tenperatures between 40 degrees F and
120 degrees F.

b. Air Tenperature 32 to 25 Degrees F.Sand and ni xing water shall be
heated to produce nortar tenperatures between 40 degrees F and
120 degrees F. Tenperature of nortar on boards shall be
mai nt ai ned above freezing.

c. Air Tenperature 25 to 20 Degrees F. Sand and nixi ng water shal
be heated to provide nortar tenperatures between 40 degrees F and
120 degrees F. Tenperature of nortar on boards shall be
mai nt ai ned above freezing. Sources of heat shall be used on both
sides of walls under construction. Wndbreaks shall be enpl oyed
when wind is in excess of 15 nph.

d. Air Tenperature 20 Degrees F and below. Sand and mi xi ng water
shal |l be heated to provide nortar tenperatures between 40 degrees
F and 120 degrees F. Enclosure and auxiliary heat shall be
provided to maintain air tenperature above 32 degrees F.
Tenperature of units when laid shall not be less than 20 degrees
F.

.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 40 degrees F to 32 degrees F. Masonry
shal|l be protected fromrain or snow for 24 hours by covering wth
weat her -resi stive menbrane.

b. Man daily air tenperature 32 degrees F to 25 degrees F. Masonry
shal | be conpletely covered with weather-resistant nenbrane for 24
hour s.

c. Mean Daily Air Tenperature 25 Degrees F to 20 Degrees F. Masonry
shal | be conpletely covered with insulating blankets or equally
protected for 24 hours.

d. Mean Daily Tenperature 20 Degrees F and Bel ow. Masonry
tenperature shall be maintained above 32 degrees F for 24 hours
by encl osure and suppl enentary heat, by electric heating blankets,
infrared heat |anps, or other approved nethods.

2 LAYl NG MASONRY UNI TS
Masonry units shall be laid in running bond pattern. Facing courses shal

be | evel with back-up courses, unless the use of adjustable ties has been
approved in which case the tolerances shall be plus or mnus 1/2 inch
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Each unit shall be adjusted to its final position while nortar is stil

soft and plastic. Units that have been disturbed after the nortar has
stiffened shall be renoved, cleaned, and relaid with fresh nortar. Air
spaces, cavities, chases, expansion joints, and spaces to be grouted shal
be kept free fromnortar and other debris. Units used in exposed nmasonry
surfaces shall be selected fromthose having the | east anpbunt of chi pped
edges or other inperfections detracting fromthe appearance of the finished
work. Vertical joints shall be kept plunb. Units being laid and surfaces
to receive units shall be free of water filmand frost. Solid units shal
be laid in a nonfurrowed full bed of nortar. Mrtar for veneer wythes
shal | be bevel ed and sl oped toward the center of the wthe fromthe cavity
side. Units shall be shoved into place so that the vertical joints are
tight. Vertical joints of brick and the vertical face shells of concrete
masonry units, except where indicated at control, expansion, and isolation

joints, shall be conpletely filled with nortar. Mrtar will be permtted
to protrude up to 1/2 inch into the space or cells to be grouted. Means
shal |l be provided to prevent nmortar fromdropping into the space below. In

doubl e wthe construction, the inner wthe nay be brought up not nore than
16 i nches ahead of the outer wthe. Collar joints shall be filled with
nortar or grout during the laying of the facing wthe, and filling shal

not lag the laying of the facing wthe by nore than 8 inches.

3.2.1 Surface Preparation

Sur faces upon which nasonry is placed shall be cleaned of |aitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at least 1/8 inch
Sandbl asting shall be used, if necessary, to renpove |laitance from pores and
to expose the aggregate.

3.2.2 Forns and Shores

Fornms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
fornms and shores shall not be renoved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, columms, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not | ess than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Janb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved. Double walls shall be stiffened at wall-nounted pl unbing
fixtures by use of strap anchors, two above each fixture and two bel ow each
fixture, located to avoid pipe runs, and extending fromcenter to center of
the double wall. Walls and partitions shall be adequately reinforced for
support of wall-hung plunbing fixtures when chair carriers are not
speci fi ed.
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3.2. 4 Clay or Shale Brick Units
Brick facing shall be laid with the better face exposed. Brick shall be
laid in running bond with each course bonded at corners, unless otherw se
i ndicated. Mblded brick shall be laid with the frog side down. Brick that

is cored, recessed, or has other deformations may be used in sills, treads,
sol di er courses, except where defornations will be exposed to view.

3.2.4.1 Wetting of Units
Wetting of clay, shale brick, or hollow brick units having an initial rate
of absorption of nore than 1 gram per minute per square inch of bed
surface shall be in conformance with ASTM C 67. The nethod of wetting
shal | ensure that each unit is nearly saturated but surface dry when | aid.
3.2.4.2 Solid Units
Bed, head, and collar joints shall be conpletely filled with nortar.
3.2.4.3 Hol l ow Units
Hol l ow units shall be laid as specified for concrete nmasonry units.
3.2.5 Tol erances
Masonry shall be laid plunmb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
noted otherw se. Except for walls constructed of prefaced concrete nasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
unl ess ot herwi se noted):
TABLE ||
TOLERANCES

Variation fromthe plunb in the Iines
and surfaces of columms, walls and arises

In adj acent nmasonry units 1/8 inch
In 10 feet 1/4 inch
In 20 feet 3/ 8 inch
In 40 feet or nore 1/2 inch
Variations fromthe plunb for external corners,

expansi on joints, and other conspicuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch

Variations fromthe level for exposed lintels,
sills, parapets, horizontal grooves, and other
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TOLERANCES
conspi cuous |ines
In 20 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variation fromlevel for bed joints and top
surfaces of bearing walls
In 10 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations fromhorizontal |ines
In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/ 2 inch
Variations in cross sectional dinmensions of
colums and in thickness of walls
M nus 1/4 inch
Pl us 1/ 2 inch

3.2.6 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to acconmpdate the
wor k of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the sanme surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Openings in the masonry shall be nmade carefully so that wal

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wide for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.7 Jointing
Joints shall be tooled when the nortar is thunbprint hard. Horizonta
joints shall be tooled last. Joints shall be brushed to renove all |oose
and excess nmortar. Mrtar joints shall be finished as follows:

3.2.7.1 Fl ush Joints
Joints in conceal ed masonry surfaces, joints |ocated behind ceranmic tile

base, and joints at electrical outlet boxes in wet areas shall be flush
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cut. Flush cut joints shall be made by cutting off the nortar flush with

the face of the wall. Joints in unparged masonry wal |l s bel ow grade shal
be pointed tight. Flush joints for architectural units, such as fluted
units, shall conpletely fill both the head and bed joints.

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave unl ess otherwi se noted. Joints shall be tooled with a
jointer slightly larger than the joint width so that conplete contact is
made al ong the edges of the unit. Tooling shall be perforned so that the
nortar is conpressed and the joint surface is sealed. Jointer of
sufficient length shall be used to obtain a straight and true nortar joint.

3.2.7.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between franmes and abutting
masonry walls shall be raked to a depth of 3/8 inch

3.2.8 Joint Wdths

Joint widths shall be as follows:
3.2.8.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints.
3.2.8.2 Brick

Brick joint widths shall be the difference between the actual and nom nal
di mensions of the brick in either height or Iength. Brick control joint
wi dt hs shall be as shown.

3.2.9 Enbedded | tens

Spaces around built-in itens shall be filled with nmortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Anchors, ties, wall plugs, accessories, flashing, pipe sleeves and
other itens required to be built-in shall be enbedded as the nmasonry work
progresses. Anchors, ties and joint reinforcenment shall be fully enbedded
inthe nortar. Cells receiving anchor bolts and cells of the first course
bel ow bearing plates shall be filled with grout.

3.2.10 Unfi ni shed Work
Unfi ni shed work shall be stepped back for joining with new work. Toothing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying

new wor K.

3.2.11 Masonry Wall Intersections
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Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry wal ls shall be anchored or tied together at corners and

i ntersections with bond beamreinforcenment and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.3 ANCHORED VENEER CONSTRUCTI ON

The inner and outer wythes shall be conpletely separated by a conti nuous

ai rspace as shown on the drawings. Both the inner and the outer wythes
shal |l be laid up together except when adjustable joint reinforcenment
assenblies are approved for use. Wen both wthes are not brought up

toget her, through-wall flashings shall be protected from danmage until they
are fully enclosed in the wall. The airspace between the wthes shall be
kept clear and free of nortar droppings by tenporary wood strips laid on
the wall ties and carefully lifted out before placing the next row of ties.
A coarse gravel or drainage material shall be placed behind the weep hol es
in the cavity to a mininumdepth of 4 inches of coarse aggregate or 10

i nches of drainage nmaterial to keep nortar droppings from pluggi ng the weep
hol es.

3.4  WEEP HOLES

Weep hol es shall be provided not nore than 24 inches on centers in nortar
joints of the exterior wythe above wall flashing, over foundations, bond
beans, and any other horizontal interruptions of the cavity. Woep holes
shal |l be formed by placing short | engths of well-greased No. 10, 5/16 inch
nom nal dianeter, braided cotton sash cord in the nortar and wi thdraw ng
the cords after the wall has been conpleted. Oher approved nethods nay be
used for providing weep holes. Wep holes shall be kept free of nortar and
ot her obstructions.

3.5 COVPCOSI TE WALLS

Masonry wyt hes shall be tied together with joint reinforcement or with unit
wal | ties. Facing shall be anchored to concrete backing with gal vani zed

wi re dovetail anchors set in slots built in the face of the concrete as
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. The facing
wyt he shall be anchored or tied to the backup at a maxi num spacing of 16

i nches on center vertically and 24 inches on center horizontally. Unit
ties shall be spaced not over 24 inches on centers horizontally, in
courses not over 16 inches apart vertically, staggered in alternate
courses. Ties shall be laid not closer than 5/8 inch to either nmasonry
face. Ties shall not extend through control joints. Collar joints between
masonry facing and nmasonry backup shall be filled solidly with grout.

3.6 MORTAR

Mortar shall be mxed in a nechanically operated nortar mxer for at |east
3 mnutes, but not nmore than 5 m nutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately nmeasured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient anbunt to provide a workable
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation

SECTI ON 04200 Page 20



East Grand Forks, Phase 1 Levees EG-PH1

shal | be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
used within 2-1/2 hours after mxing shall be discarded.

3.7 REI NFORCI NG STEEL

Rei nf orcenment shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which mght destroy or reduce its bond prior to
placing grout. Bars with kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless

ot herwi se indicated, vertical wall reinforcement shall extend to within 2
i nches of tops of walls.

3.7. 1 Posi ti oning Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndicated on the drawings. A mninmumclearance of 1/2 inchshall be

mai nt ai ned between the bars and nmasonry units. M ni num cl earance between
paral |l el bars shall be one diameter of the reinforcenent. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192

di ameters of the reinforcenent. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.7.2 Splices

Bars shall be | apped a m ni num of 48 di aneters of the reinforcenent.
Wel ded or nechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenent.

3.8 JO NT REI NFORCEMENT

Joint reinforcenent shall be installed at 16 inches on center or as

i ndi cated. Reinforcenment shall be | apped not |ess than 6 inches.
Prefabricated sections shall be installed at corners and wal

intersections. The longitudinal wires of joint reinforcenent shall be

pl aced to provide not less than 5/8 inch cover to either face of the unit.

3.9 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nmechani cal fixtures, voids at door and wi ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openings. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units nay require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient tinme shall be allowed between grout lifts to preclude

di spl acenent or cracking of face shells of masonry units. |If blowouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.
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3.9.1 Vertical Grout Barriers for Fully Grouted VWalls

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour.

3.9.2 Hori zontal Grout Barriers

Grout barriers shall be enbedded in nmortar below cells of hollow units
recei ving grout.

3.9.3 Grouti ng Equi pnent
3.9.3.1 G out Punps

Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contam nation. Upon conpletion of each day's punping,
waste materials and debris shall be renoved fromthe equi pnent, and

di sposed of outside the masonry.

3.9.3.2 Vi brators

Internal vibrators shall nmmintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shall
be maintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be limted to tine necessary to
produce satisfactory consolidation w thout causing segregation.

3.9.4 Grout Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two wthe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danp weather. Grout shall not be placed in hollow unit masonry until
nortar joints have set for at |least 24 hours. Gout shall be placed usinga
hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces W t hout segragation of the aggregates. Vibrators shall not be
inserted into |lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be limted by the dinensions of
grout spaces as indicated in Table Ill. Lowlift grout nethods nay be used
on pours up to and including 5 feet in height. H gh-lift grout nethods
shal | be used on pours exceeding 5 feet in height.

3.9.4.1 LowLi ft Method

Grout shall be placed at a rate that will not cause di splacenent of the
masonry due to hydrostatic pressure of the grout. Mbrtar protruding nore
than 1/2 inch into the grout space shall be renpved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by nechanical vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nmechanical vibration after
initial water loss and settlement has occurred. Vibrators shall not be
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inserted into lower pours that are in a sem-solidified state. Low lift
grout shall be used subject to the limtations of Table III.

3.9.4.2 Hgh-Lift Method

Mortat droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the
grout space shall be renpved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connections
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe mxer to the point of deposit in
t he grout space shall be placed as rapidly as practical by punping and

pl aci ng nmet hods which will prevent segregation of the m x and cause a
m ni mum of grout splatter ono reinforcing and masonry surfaces not being
i medi ately encased in the grout lift. The individual lifts of grout shal

be linted to 4 feet in height. The first lift of grout shall be placed to
a uniformheight within the pour section and vibrated thoroughly to fill

all voids. This first vibration shall follow imediately behind the
pouring of the grout using an approved nechanical vibrator. After a waiting
period sufficient to permt the grout to becone plastic, but before it as
taken any set, the succeeding lift shall be poured and vibrated 12 to 18
inches into the preceding Iift. |[If the placing of the succeeding lift is
goi ng to be del ayed beyond the period of workability of the precedi ng, each
lift shall be reconsolidated by reworking with a second vi brator as soon as
the grout has taken its settlenent shrinkage. The waiting, pouring, and
reconsol i dation steps shall be repeated until the top of the pour is
reached. The top |ift shall be reconsolidated after the required waiting
period. The high-lift grouting of any section of wall between vertica
grout barriers shall be conpleted to the top of a pour in one working day
unl es a new series of cleanout holes is established and the resulting

hori zontal construction joint cleaned. H gh-1ift grout shall be used
subject to the limtations in Table I1I1

TABLE |11
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
Grout Pour
Hei ght Grout Grouting Mul ti wyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne H gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne H gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
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TABLE 11
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni mum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
Grout Pour
Hei ght Gr out Grouting Mul ti wyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se H gh Lift 2 3 x 3
12 Coar se H gh Lift 2-1/2 3 x 3
24 Coar se H gh Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinension nust be larger than the
sum of the follow ng itens:
a) The required mni rum di nensions of total clear areas given in
t he tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizontal
reinforcing bars within a cross section of the grout space or cell

(2) The m ni num di nensions of the total clear areas shall be nmade up
of one or nore open areas, with at |east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between nmasonry wyt hes.

(4) Where only cells of hollow nmasonry units containing reinforcenent
are grouted, the naxi num hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.10 BOND BEANMS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenent shall be continuous, including
around corners, except through control joints or expansion joints, unless
ot herwi se indicated on the drawi ngs. Were splices are required for
continuity, reinforcenent shall be | apped 48 bar dianmeters. A mninum

cl earance of 1/2 inch shall be maintained between reinforcenment and
interior faces of units.

3.11 BRI CK CONTROL JO NTS AND CONCRETE MASONRY VENEER JO NTS
Brick control joints and concrete masonry veneer joints shall be provided
and constructed as shown on the drawi ngs. Joints shall be kept free of

nortar and ot her debris.

3.12 SHELF ANGLES
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3.

Shel f angl es shall be adjusted as required to keep the nmasonry |l evel and at
the proper elevation. Shelf angles shall be gal vani zed. Shelf angles
shal |l be provided in sections not longer than 10 feet and installed with a

1/4 inch gap between sections. Shelf angles shall be mtered and wel ded
at building corners with each angle not shorter than 4 feet, unless
limted by wall configuration

.13 LI NTELS

.13.1 Masonry Lintels

Masonry lintels shall be constructed with I[intel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bottom course unl ess otherwi se indicated on the drawings. Linte

rei nforcement shall extend beyond each side of masonry opening 40 bar

di anmeters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above
the bottominside surface of the lintel unit.

.13.2 Precast Concrete and Steel Lintels

Precast concrete and steel lintels shall be as shown on the draw ngs.
Lintels shall be set in a full bed of nmortar with faces plumb and true.
Steel and precast lintels shall have a mninum bearing length of 8 inches
unl ess ot herwi se indicated on the draw ngs.

.14 SI LLS AND COPI NGS

Sills and copings shall be set in a full bed of nortar with faces plunb and
true.

.15  ANCHORAGE TO CONCRETE AND STRUCTURAL STEEL

.15.1 Anchorage to Concrete

Anchorage of masonry to the face of concrete colums, beans, or walls shal
be with dovetail anchors spaced not over 16 inches on centers vertically
and 24 inches on center horizontally.

.16 I NSULATI ON

Anchored veneer walls shall be insul ated, where shown, by installing
board-type insulation on the cavity side of the inner wthe. Board type
i nsul ation shall be applied directly to the nasonry or thru-wall flashing
wi th adhesive. Insulation shall be neatly fitted between obstructions

wi t hout inpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking nm dway over
the course bel ow and shall be applied in noderate contact wi th adjoi ning
units without forcing, and shall be cut to fit neatly agai nst adjoining
surf aces.

17 PO NTI NG AND CLEANI NG
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3.

After nortar joints have attained their initial set, but prior to
hardeni ng, nortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before
conpletion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. WMsonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. WMasonry surfaces shall be left clean
free of nortar daubs, dirt, stain, and discoloration, including scum from
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

.17.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

.17.2 Clay or Shale Brick Surfaces

Exposed clay or shale brick masonry surfaces shall be cleaned as necessary
to obtain surfaces free of stain, dirt, nortar and grout daubs,

ef fl orescence, and discoloration or scum from cl eani ng operations. After
cl eani ng, the sanple panel of simlar naterial shall be exani ned for

di scoloration or stain as a result of cleaning. |If the sanple panel is
di scol ored or stained, the nmethod of cleaning shall be changed to assure
that the nasonry surfaces in the structure will not be adversely affected.

The exposed masonry surfaces shall be water-soaked and then cleaned with a
solution proportioned 1/2 cup trisodi um phosphate and 1/2 cup | aundry
detergent to one gallon of water or cleaned with a proprietary masonry

cl eani ng agent specifically recomended for the color and texture by the
clay products manufacturer. The solution shall be applied with stiff fiber
brushes, followed i nmediately by thorough rinsing with clean water
Proprietary cleaning agents shall be used in conformance with the cl eaning
product manufacturer's printed recommendations. Efflorescence shall be
removed in conformance with the brick manufacturer's reconmrendati ons.

.18 WATER REPELLANT

Tuck point and repair cracks or nail holes 1/32 of an inch or larger in any
di mrension. After concrete masonry has been cl eaned and allowed to cure a

m ni mum of 30 days, apply water repellant to exterior concrete masonry worKk
in accordance with manufacturer's instructions.

.19 SEALI NG

After concrete masonry has been cl eaned and allowed to cure, seal burnished
concrete masonry work with one coat of specified sealer applied in strict
accordance wi th manufacturer's reconmendations.

20 BEARI NG PLATES
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Bearing plates for beans, joists, joist girders and simlar structura
nmenbers shall be set to the proper line and el evati on wi th danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300CAST-I| N PLACE
STRUCTURAL CONCRETE

3.21 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal
be covered w th nonstaining waterproof covering or nmenbrane when work is
not in progress. Covering of the top of the unfinished walls shal
continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a mninumof 2 feet down on each side of
the wall and shall be held securely in place. Before starting or resum ng
top surface of masonry in place shall be cleaned of |oose nortar and
foreign materi al

3.22  TEST REPORTS

3.22.1 Field Testing of Mortar
At | east three specinmens of nmortar shall be taken each day. A layer of
nortar 1/2 to 5/8 inch thick shall be spread on the masonry units and
allowed to stand for one mnute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780.

3.22.2 Field Testing of G out
Field sampling and testing of grout shall be in accordance with the
appl i cabl e provisions of ASTM C 1019. A ninimum of three speci nens of
grout per day shall be sanpled and tested. Each specinen shall have a

mnimmulti mate conpressive strength of 2000 psi at 28 days.

-- End of Section --
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SECTI ON 05055

METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS
04/ 01

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ALUM NUM ASSOCI ATI ON
AA SAS- 30 (1986) Al umi num Structures Constructino
Manual Series - Section 1 Specifications
for Al um num Structures
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A 14.3 (1992) Ladders-Fi xed- Saf ety Requirenents
ANSI MBG 531 (1993) Metal Bar Grating Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 6 (1999) Ceneral Requirenents for Rolled

Steel Plates, Shapes, Sheet Piling, and
Bars for Structural Use

ASTM A 36 (1997) Carbon Structural Steel

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Sean ess

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153 (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 276 (1996) Stainless and Heat-Resisting Steel
Bars and Shapes

ASTM A 307 (1997) Carbon Steel Bolts and Studs,
60, 000 PSI Tensile Strength

ASTM A 325 (1994) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

380

449

500

563

564

569

572

1011

221

ASTM 308

ASTM F

ASTM F

ASTM B

ASTM A

ASTM D

593

594

429

780

395

ASTM D 412

Phase 1 Levees

EG-PHL

(1994a) C eaning and Descaling Stainless
Steel Parts, Equipnent, and Systens

(2000) Standard Specification for Quenched
and Tenpered Steel Bolts and Nuts

(1993) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(1996) Specification for Carbon and All oy
Steel Nuts

(1995) Specification for Hot-Rolled and
Col d- Fi ni shed Age-Hardeni ng Stainless
Steel Bars and Shapes

(1998) Specification for Steel, Carbon
(0.15 Maxi num Percent), Hot-Rolled Sheet
and Strip Commercial Quality

(1997) Specification for Hi gh-Strength
Low Al | oy Col unbi um Vanadi um Structura
St eel

(2000) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon
Structural, Hi gh-Strength Low Al |l oy and
Hi gh-Strength Low Alloy with | nproved
Formability

(1996) Al unmi num and Al uni num Al | oy
Extruded Bars, Rods, Wre, Shapes and Tubes

(1995a) Al umi nunm Al'l oy 6061-T6 Standard
Structural Shapes

(1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

(1998) Stainless Steel Nuts

(1995) Alumi num Al l oy Extruded Structura
Pi pe and Tube

(1993a) Repair of Damaged and Uncoated
Areas of Hot-Di p Gal vani zed Coati ngs

(1989; R 1994) Rubber Property -
Conpr essi on Set

(1992) WVul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

D 413

D 471

D 572

D 2240

E 165

E 709

F 436

EG-PHL

(1982; R 1993) Rubber Property - Adhesion
to Flexible Substrate

(1995) Rubber Property - Effect of Liquids

(1988; R 1994) Rubber - Deterioration by
Heat and Oxygen

(1995) Rubber Property - Duroneter Hardness
(1996) Practices for Sanpling Ferroall oys
and Steel Additives for Determination of

Chemi cal Conposition

(1995) Liquid Penetrant Exam nation
| nspecti on Met hod

(1995) Magnetic Particle Exam nation

(1993) Specification for Hardened Steel
Washers

ASME | NTERNATI ONAL ( ASMVE)

B4.1

B18. 2.2

B18. 3

B18.6. 2

B18.6. 3

B18.21.1

B18.22.1

B18. 22M

B27.7

BPV | X

(1967; R 1994) Preferred Limts and Fits
for Cylindrical Parts

(1989; R 1993) Square and Hex Nuts (Inch
Seri es)

(1989; R 1995) Socket Cap, Shoul der and

Set Screws (Inch Series) Including
Di nensi ons of Hexagon and Spline Sockets

(1972; R 1993) Slotted Head Cap Screws,
Square Head Set Screws, and Slotted
Headl ess Set Screws

(1972; R 1991) Machine Screws and Machi ne
Screw Nuts

(1994) Lock Washers (lnch Series)
(1965; R 1990) Pl ain Washers
(1981; R 1990) Metric Plain Washers

(1977; R 1993) General Purpose Tapered and
Reduced Cross Section Retaining R ngs

(1995) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
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Qualifications
NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MBG 531 (1993) Metal Bar Grating Manual
NAAMM MBG 532 (1988) Heavy Duty Metal Bar Grating Mdul al

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS C5.5 (1980) Recommended Practices for Gas
Tungsten Arc Wl ding

AWS D1.1 (2000) Structural Welding Code - Steel

AWS D1. 2 (1990) Structural Wel di ng Code- Al um num

U S. DEPARTMENT OF LABOR, OCCUPATI ONAL SAFETY AND HEALTH
ADM NI STRATI ON ( OSHA)

OSHA 29 CFR 1910 OSHA Safety and Health Standard for
CGeneral |ndustry

1.2 SUBM TTALS
Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Detail Draw ngs; GA

Detail drawi ngs for netal work and nachi ne work shall be submitted and
approved prior to fabrication.

SD- 07 Schedul es
Materials Orders; FIO

Copi es of purchase orders, mll orders, shop orders and work orders for
materials shall be submitted prior to the use of the materials in the work.

Materials List; FIO

Materials list for fabricated itens shall be submtted at the tine of
subm ttal of detail draw ngs.

Shipping Bill; FIO

Shi pping bill shall be submtted with the delivery of finished pieces to
the site.
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SD-08 Statenents
Wel di ng Procedures for Structural Steel; FIO

Schedul es of wel ding procedures for steel structures shall be submtted and
approved prior to conmencing fabrication.

Wel di ng of Alum num FIO

Schedul es of wel ding processes for alum num fabrications shall be subnmtted
and approved prior to commenci ng fabrication.

Structural Steel Wl ding Repairs; FIQO

Wel ding repair plans for steel shall be submtted and approved prior to
maki ng repairs.

SD- 09 Reports
Tests, Inspections, and Verifications; FIQO

Certified test reports for materials shall be submtted with all materials
delivered to the site.

SD- 13 Certificates
Qualification of Wlders and Wl ding Operators; FIO

Certifications for welders and wel ding operators shall be submitted prior
to commenci ng fabrication.

Application Qualification for Steel Studs; FIQO

Certified reports for the application qualification for steel studs shall
be subnmitted and approved prior to comrencing fabrication.

Wel di ng of Alum num FIO

Certified report for alumnumwelding qualification tests shall be
subm tted and approved prior to comenci ng wel di ng.

SD- 18 Records
Material s Disposition Records; FIO

Mat erial s di sposition records shall be submtted before conpletion of
contract.

1.3 METALWORK AND MACHI NE WORK DETAI L DRAW NGS
Detail drawi ngs for netal work and machi ne work shall include catal og cuts,
tenpl ates, fabrication and assenbly details and type, grade and cl ass of

material as appropriate. Elements of fabricated itens inadvertently
omtted on contract draw ngs shall be detailed by the fabricator and
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i ndi cated on the detail draw ngs.
1.4  QUALI FI CATI ON OF VWELDERS AND WELDI NG OPERATORS

The Contractor shall certify that the qualification of welders and wel di ng
operators and tack welders who will perform structural steel welding have
been qualified for the particular type of work to be done in accordance
with the requirenents of AW D1.1, or ASME BPV I X, Section I X, prior to

conmenci ng fabrication. The certificate shall list the qualified welders
by nane and shall specify the code and procedures under which qualified and
the date of qualification. Prior qualification will be accepted if welders

have perforned satisfactory work under the code for which qualified within
the preceding three nonths. The Contractor shall require welders to repeat
the qualifying tests when their work indicates a reasonable doubt as to
proficiency. Those passing the requalification tests will be recertified.
Those not passing will be disqualified until passing. Al expenses in
connection with qualification and requalification shall be borne by the
Contractor.

1.5 DELI VERY, STORAGE AND HANDLI NG

Gal vani zed steel itens shall be stored in a dry location with spacers to
separate the pieces fromthe ground and each ot her

1.5.1 Rubber Seal s
Rubber seals shall be stored in a place which pernmits free circul ation of
air, maintains a tenperature of 70 degrees F or |ess, and prevents the
rubber from being exposed to the direct rays of the sun. Rubber seals shal

be kept free of oils, grease, and other materials which would deteriorate
t he rubber. Rubber seals shall not be distorted during handling.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Materials Orders
The Contractor shall furnish 3 copies of purchase orders, mll orders, shop
orders and work orders for all nmaterials orders and itens used in the work.
VWhere m || tests are required purchase orders shall contain the test site
address and the nanme of the testing agency.

2.1.2 Material s List

The Contractor shall furnish a materials list of the materials to be used
in the fabrication of each item

2.1.3 Shi ppi ng Bill
The Contractor shall furnish a shipping bill or nenorandum of each shi pnent
of finished pieces or nenbers to the project site giving the designation

mar k and wei ght of each item the nunber of itens, the total weight, and
the car initial and nunber if shipped by rail in carload lots. Duplicate
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copi es of shipping bills shall be nmailed pronptly to the Contracting
O ficer.

2.1. 4 M scel | aneous Metal s and Standard Articles

2.1.4.1 Structural Steel

ASTM A 36, or ASTM A 572, Grade 50, as indicated. Gl vani zed after
fabrication.

2.1.4.2 St eel Tubi ng

ASTM A 500, Grade B, welded, outside dinensions and nom nal wall thickness
as shown. Gal vani zed after fabrication

2.1.4.3 Steel Pipe and Pipe Fittings
ASTM A 53, Type E, Grade B, electric-resistance wel ded, gal vani zed, nom na
size and wei ght class or outside dianeter and nom nal wall thickness as
shown wi th plain ends.

2.1.4.4 Bars and Shapes

Stainl ess steel bars and shapes shall conformto the follow ng as specified
or shown:

a. ASTM A 276, UNS S30400, Condition A, hot-finished or cold-finished,
Class C
b. ASTM A 564, UNS S17400 or S45000, age- hardened heat treatnent
condi tion, hot-finished or cold-finished, Class C
2.1.4.5 Thr eaded Rod
St eel Rod
ASTM A 449, gal vani zed after fabrication

St ai nl ess Steel Rod

ASTM A 276, Strain hardened, type 316 with mninumyield strength of 75
ksi and minimumultimte strength of 95 ksi

2.1.4.6 Bolts, Nuts, and Washers

Bolts, nuts, and washers shall be of the material, grade, type, class,
style and finish indicated or best suited for intended use.

Hi gh-Strength Bolts, Nuts, and Washers
Bolts: ASTM A 325, Type 1, hot-dip gal vani zed.
Nuts: ASTM A 563, hot-di p gal vani zed.

Bolts, Nuts, and Washers (Qher than Hi gh-Strength)
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Bolts and Nuts - ASTM A 307, Grade A, hot-dip gal vani zed.
Bolts - ASME B18.2. 1.

Nuts - ASME B18. 2. 2.

Washer s

aoop

(1) Plain Washers - ASME B18.22M ASME B18. 22.1, Type B.
(2) Lock Washer - ASME B18. 21.1.
(3) Bevel ed Washers - ASTM F 436, Bevel ed.

2.1.4.7 Screws

Screws shall be of the material, grade, type, style, and finish indicated
or best suited for use intended.

Cap Screw
ASME B18. 2.1, ASME B18.3, or ASME B18.6.2 as required.
Machi ne Screws
ASME B18. 6. 3.
2.1.4.8 \Wel ded Shear Studs

ASTM E 32, minimumyield strength of 50 ksi, minimumultimte strength of
55 ksi.

2.1.4.9 Wel di ng El ectrodes
AWS D1.1, E70 Series or as required by AWS Specification.
2.1.4.10 Al um num
Al oy 6061-T6, 20,000 psi tensile yield strength m ni nrum
a. ASTM B 221 and ASTM B 429 for bars, rods, wires, pipes and tubes.
El ectrodes for welding aluminum AWS D1.2, filler alloy 4043 or 5356.

2.1.4.11 Enbedded Anchor Bolts, Expansion Anchor Bolts, Adhesive Anchor
Bolts

Material: ASTM F 593 Stainless steel, Type 304 or 316. Provide Type 316
unl ess noted otherw se. Provide m ni num edge di stance cover and spaci ng as
recomended by nmanufacturer, or as indicated on Draw ngs whichever is

| arger. Depth of enbednent: m ni rum enbednent as reconmended by

manuf acturer or nine dianeters of bolt, whichever is larger. Notify
Contracting Oficer if required depth of enbednent cannot be achieved at a
particul ar anchor bolt |ocation. Follow manufacturer's recomendations for
installation and torque.

Submit nanufacturer's load test data to verify at |east the anchor bolt
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capacities at the foll ow ng enbednent depths: (Data nust be based on actua
tests performed in unreinforced nass concrete of not nore than 4000 ps
conpressive strength. Capacity nmust be at a concrete tenperature of at

| east 130 Degrees F).

ANCHCOR BOLT EMBEDMENT & CAPACI TY

ANCHOR BOLT M NI MUM M NI MUM ULTI MATE
DI AVETER EMBEDVENT (IN)  TENSI ON CAPACI TY (KI P)

1/ 2 4-1/ 2 8.1

5/8 5-5/8 11.4

3/ 4 6-3/ 4 15. 4

7/8 7-7/8 20.1

1 9 24.1

1-1/4 11-1/ 4 34.3

2.1.4.12 Gl vani zi ng Repair Paint

Hi gh zinc dust content paint for regal vani zing wel ds and abrasions. Dried
filmshall contain not |ess than 83 percent zinc dust by weight.

2.1.4.13 Cast lron Castings

Cast iron castings for stoplog attachment covers and franes shall be as
specified for nanhole frame and cover in SECTI ON 02630: STORM DRAI NAGE
SYSTEM

2.1.5 Rubber Seal Pad and Adhesi ve

Rubber seal material shall be fabricated frommaterial having the sane
characteristics and naterial properties as one of the follow ng products.
The adhesive used to bond the naterial to the stoplog shall be as
recomended by the manufacturer and as submtted and approved.

1) Conpound PO 655 as nanufactured by Custom Urethane El astoners, Inc.
2) Product 75a as manufactured by Seals Unlimted Inc.

3) Keelshield (snoboth surface) as manufactured by Wendt Productions

I nc.

2.1.6 MANUFACTURED UNI TS
2.1.6.1 Steel Grating

ANSI MBG 531. Critical depth, bar thickness and spacing shall be as shown
on the Drawings. Cross bars: Wl ded, swagged or pressure |ocked to bearing
beam nmaxi num spacing 4 INNCC. Top edges of bars: Snpoth unless shown
otherwi se on the Drawi ngs. Individual grating sections: not wider than 3
FT. Finish: Hot-dip galvanized. Cips and bolts: Stainless steel or

hot -di p gal vani zed, m ninmum 4 per grate section. Ends and perineter edges:
No bandi ng required except where shown on the Drawi ngs. Openings through
grating: Reinforced to provide required |oad carrying capacity.
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2.1.6.2 St opl ogs

St opl ogs shall be fabricated from al um numtubes to the dinmensions

i ndi cated on the drawi ngs. Rubber seals shall be bonded to the stoplogs as
i ndi cated on the drawi ngs with an adhesive recomrended by the nanufacturer
of the seal naterial, and as approved, and suited to the use intended. The
pades shall also be attached with screws to the stoplogs as indicated on

t he draw ngs.

2.1.6.3 Stopl og Tie Down Straps
Two- pi ece, 2" wi de pol yester webbed straps with flat hook on each end.
Rachet buckle for tightening. M ninmum working |oad shall be 1000 I b.
M ni mum | ength of 20 feet.

2.2 FABRI CATI ON

Provi de each fabricated itemconplete with attachnent devices as indicated
or required to install.

2.2.1 Structural Fabrication

Structural steel shapes and plate shall be ASTM A36 gal vani zed, unl ess
noted otherwi se on Drawi ngs. Material nust be straight before being laid

off or worked. |If straightening is necessary it shall be done by nethods
that will not inpair the metal. Sharp kinks or bends shall be cause for
rejection of the material. Material with welds will not be accepted except

where welding is definitely specified, indicated or otherw se approved.
Bends shall be nade by approved dies, press brakes or bending rolls. Were
heating is required, precautions shall be taken to avoid overheating the
nmetal and it shall be allowed to cool in a manner that will not inpair the
original properties of the netal. Proposed flane cutting of material other
than structural steel shall be subject to approval and shall be indicated
on detail drawi ngs. Shearing shall be accurate and all portions of the
work shall be neatly finished. Corners shall be square and true unless

ot herwi se shown. Re-entrant cuts shall be filleted to a m nimum radius of
3/4 inch unl ess otherw se approved. Finished nenbers shall be free of

twi sts, bends and open joints. Bolts, nuts and screws shall be tight.

2.2.1.1 D nensi onal Tol erances for Structural Wrk

Di nensi ons shall be neasured by an approved calibrated steel tape of
approxi nately the sane tenperature as the material being neasured. The
overal | dinensions of an assenbled structural unit shall be within the
tol erances indicated on the drawings or as specified in the particular
section of these specifications for the itemof work. Were tolerances are
not specified in other sections of these specifications or show, an

al l owabl e variation of 1/32 inch is permssible in the overall |ength of
conponent nenbers with both ends nilled and conponent nenbers without
mlled ends shall not deviate fromthe di nensi ons shown by not nore than
1/16 inch for nmenbers 30 feet or less in length and by nore than 1/8 inch
for menbers over 30 feet in length. Finished menbers shall be free from
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2.

2.

twi sts, bends and open joints. Sharp kinks, bends and deviation from above
tol erances are cause for rejection of material. Conply with requirenents
of applicable building codes and Al SC Specification with nodifications and
addi ti onal requirements specified herein

.2.1.2 Structural Steel Fabrication

Structural steel nmay be cut by nechanically guided or hand-gui ded torches,
provi ded an accurate profile with a surface that is snmooth and free from
cracks and notches is obtained. Surfaces and edges to be wel ded shall be
prepared in accordance with AWSs D1.1. Where structural steel is not to be
wel ded, chipping or grinding will not be required except as necessary to
renove slag and sharp edges of nechanically guided or hand-gui ded cuts not
exposed to view. Hand-guided cuts which are to be exposed or visible shal
be chi pped, ground or machined to sound netal. Mninm ze the anobunt of
field wel ding, shop assenble conponents into |argest size possible
conmensurate with transportation and handling |imtations.

.2.1.3 St opl og Grooves and Sil

Extra care shall be taken in the fabrication and installation of the
stopl og grooves and sills to ensure that | eakage is kept to a mninum |If
| eakage i s excessive and msalignnent of the grooves and/or sills, or their
conponent parts, is a contributing factor to the | eakage, the Contractor
shal | propose corrective neasures and shall inplenent corrective nmeasures
at no additional cost to the Governnent. Stoplog groove and end sil
surfaces in contact with concrete shall be coated wth a bondi ng agent
equal to Sika Armatec 110.

2.2 Wel di ng
2.2.1 Wel di ng of Structural Steel

a. Welding Procedures for Structural Steel - Wl ding procedures for
structural steel shall be prequalified as described in AWs D1.1, or
shall be qualified by tests as prescribed in AW D1.1. Properly
docunent ed evi dence of conpliance with all requirenments of these
specifications for previous qualification tests shall establish a
wel di ng procedure as prequalified. For welding procedures qualified by
tests, the test welding and specinen testing nust be w tnessed and the
test report docunent signed by the Contracting Officer. Approval of
any wel ding procedure will not relieve the Contractor of the
responsibility for producing a finished structure neeting al

requi renents of these specifications. The Contractor will be directed
or authorized to nake any changes in previously approved wel di ng
procedures that are deened necessary or desirable by the Contractor
Oficer. The Contractor shall subnmit a conplete schedule of welding
procedures for each steel structure to be welded. The schedul e shal
conformto the requirenents specified in the provisions AWs D1.1. The
schedul e shall provide detail ed procedure specifications and tables or
di agrans showi ng the procedures to be used for each required joint.
Wel di ng procedures nust include filler netal, preheat, interpass
tenperature and stress-relief heat treatnent requirements. Each
wel di ng procedure shall be clearly identified as being prequalified or
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required to be qualified by tests. Wl ding procedures nust show types
and | ocations of welds designated or in the specifications to receive
nondestructi ve examn nation

b. Welding Process - Wlding of structural steel shall be by an
electric arc welding process using a nmethod which excl udes the

at nosphere fromthe nolten netal and shall conformto the applicable
provisions of AWs D1.1. Wl ding shall be such as to mninize residua
stresses, distortion and shrinkage. Each welder shall use identifying
mark at wel ds.

c. Welding Technique

(1) Filler Metal - The el ectrode, el ectrode-flux conbination and
grade of weld netal shall conformto the appropriate AWS
specification for the base netal and wel ding process being used or
shal |l be as shown where a specific choice of AWS specification
all owables is required. The AWS designation of the electrodes to
be used shall be included in the schedul e of welding procedures.
Only | ow hydrogen el ectrodes shall be used for nmanual shi el ded
met al -arc wel di ng regardl ess of the thickness of the steel. A
controll ed tenperature storage oven shall be used at the job site
as prescribed by AWS D1.1, to naintain | ow noisture of |ow

hydr ogen el ectrodes.

(2) Preheat and Interpass Tenperature - Preheating shall be
perforned as required by AWS D1.1, or as otherw se specified
except that the tenperature of the base netal shall be at |least 70
degrees F. The weldnents to be preheated shall be slowy and
uniformy heated by approved neans to the prescribed tenperature,
hold at that tenperature until the welding is conpleted and then
permitted to cool slowy in still air. Do not performwelding
when anbi ent tenperature is |lower than 0 degrees F or where
surfaces are wet or exposed to rain, snow, or high wind, or when
wel ders are exposed to inclenent conditions.

(3) Stress-Relief Heat Treatnent - \Were stress relief heat
treatment is specified or shown, it shall be in accordance with
the requirenents of AW DI1. 1.

d. Wrkmanship - Wrkmanship for wel ding shall be in accordance with

AWS D1. 1.
(1) Preparation of Base Metal - Prior to welding the Contractor
shal | inspect surfaces to be welded to assure conpliance with AW
D1. 1.

(2) Tenporary Welds - Tenporary welds required for fabrication
and erection shall be nade under the controlled conditions
prescribed for pernmanent work. Tenporary welds shall be nade
usi ng | ow hydrogen wel di ng el ectrodes and by wel ders qualified for
permanent work as specified in these specifications. Preheating
for tenporary welds shall be as required by AWs D1.1 for permanent
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wel ds except that the mininmumtenperature shall be 120 degrees F
in any case. |In nmaking tenporary welds arcs shall not be struck
in other than weld |l ocations. Each tenporary weld shall be
renoved and ground flush with adjacent surfaces after serving its
pur pose.

(3) Tack Welds - Tacks welds that are to be incorporated into the
per manent work shall be subject to the sane quality requirenents
as the permanent wel ds and shall be cl eaned and thoroughly fused
with permanent welds. Preheating shall be perforned as specified
above for tenporary welds. Miltiple-pass tack welds shall have
cascaded ends. Defective tack welds shall be renoved before

per manent wel di ng.

2.2.2.2 Wel di ng of Al um num

Wel di ng of alum num shall conformto AA SAS-30 or AWS D1.2. The wel ding
process and wel di ng operators shall be prequalified as required by AWS D1. 2.
A certified report giving the results of the qualifying tests shall be
furnished for approval. A conplete schedule of the welding process for
each al um num fabrication to be wel ded shall be furnished for approval.

2.2.3 Bol t ed Connecti ons
2.2.3.1 Bolted Structural Steel Connections

a. Bolt Holes - Bolt holes shall be accurately |ocated, snooth,
perpendi cul ar to the nmenber and cylindrical. Do not nake or enlarge
hol es by burni ng.

(1) Holes for regular bolts shall be drilled or subdrilled and
reaned in the shop and shall not be nore than 1/16 inch |arger
than the dianmeter of the bolt.

(2) Holes for fitted bolts shall be match-reaned or drilled in

the shop. Burrs resulting fromreaning shall be renoved. The
threads of bolts shall be entirely outside of the holes. The body
di ameter of bolts shall have tol erances as recommended by ASME B4.1
for the class of fit specified. Fitted bolts shall be fitted in
reanmed hol es by selective assenbly to provide an LN-2 fit.

(3) Holes for high strength bolts shall have dianeters of not

nore than 1/16 inch larger than bolt dianmeters. |If the thickness
of the material is not greater than the dianeter of the bolts the
hol es may be punched. |If the thickness of the material is greater

than the dianeter of the bolts the holes nmay be drilled full size
or subpunched or subdrilled at least 1/8 inch smaller than the

di ameter of the bolts and then reaned to full size. Poor matching
of holes will be cause for rejection. Drifting occurring during
assenbly shall not distort the netal or enlarge the holes.

Reanming to a |arger dianeter of the next standard size bolt will
be allowed for slight m smatching.

2.2.3.2 Bol t ed Al um num Connecti ons
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Punching, drilling, ream ng and bolting for bolted al um num connecti ons
shall conformto the requirenents of AA SAS-30, Section 6.

2.2. 4 Machi ne Wor k

Tol erances, all owances and gauges for netal fits between plain

non-t hreaded, cylindrical parts shall conformto ASME B4.1 for the class of
fit shown or required unless otherw se shown on approved detail draw ngs.
Where fits are not shown they shall be suitable as approved. Tol erances
for machi ne-fini shed surfaces designated by non-deci nal di mensions shall be
within 1/64 inch. Sufficient nmachining stock shall be allowed on placing
pads to ensure true surfaces of solid material. Finished contact or
bearing surfaces shall be true and exact to secure full contact. Journa
surfaces shall be polished and all surfaces shall be finished with
sufficient snmpoothness and accuracy to ensure proper operation when
assenbled. Parts entering any nmachi ne shall be accurately nachi ned and al
like parts shall be interchangeabl e except that parts assenbl ed toget her
for drilling or reaming of holes or machining will not be required to be

i nterchangeable with Iike parts. Al drilled bolt holes shall be
accurately | ocated.

2.2.4.1 Unfi ni shed Surfaces

Al work shall be laid out to secure proper matchi ng of adjoining
unfi ni shed surfaces unless otherwi se directed. Were there is a |arge

di screpancy between adj oi ni ng unfini shed surfaces they shall be chi pped and
ground snooth or nmachined to secure proper alignnment. Unfinished surfaces
shall be true to the lines and di nensi ons shown and shall be chipped or
ground free of all projections and rough spots. Depressions or hol es not
affecting the strength or useful ness of the parts shall be filled in an
approved nmanner.

2.2.5 M scel | aneous Provi si ons
2.2.5.1 Metal li ¢ Coatings

a. Zinc Coatings - Zinc coatings shall be applied in a nanner and of a
t hi ckness and quality confornmng to ASTM A 123. Were zinc coatings
are destroyed by cutting, welding or other causes the affected areas
shal | be regal vani zed. Coatings 2 ounces or heavier shall be

regal vani zed with a suitable lownelting zinc base alloy simlar to the
recomendati ons of the Anerican Hot-Di p Gal vani zers Association to the
t hi ckness and quality specified for the original zinc coating.

Coatings less than 2 ounces shall be repaired in accordance with ASTM A
780.

2.2.6 Shop Assenbly

Each nachinery and structural unit furnished shall be assenbled in the shop
to determne the correctness of the fabrication and matchi ng of the
conponent parts unl ess otherw se specified. Tolerances shall not exceed

t hose shown. Each unit assenbl ed shall be closely checked to ensure that
al |l necessary cl earances have been provi ded and that bindi ng does not occur
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in any noving part. Assenbly in the shop shall be in the sane position as
final installation in the field unless otherw se specified. Assenbly and
di sassenbly work shall be performed in the presence of the Contracting
Oficer unless waived in witing. Errors or defects disclosed shall be

i medi ately renedi ed by the Contractor wi thout cost to the Governnent.

Bef ore di sassenbly for shipnment each piece of a machinery or structura

unit shall be match-nmarked to facilitate erection in the field. The

| ocation of match-narks shall be indicated by circling with a ring of white
paint after the shop coat of paint has been applied or as otherw se

di rect ed.

2.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

The Contractor shall have required naterial tests and anal yses perforned
and certified by an approved | aboratory to denonstrate that materials are
in conformty with the specifications. These tests and anal yses shall be
perfornmed and certified at the Contractor's expense. Tests, inspections,
and verifications shall conformto the requirenents of the particul ar
sections of these specifications for the respective items of work unless
ot herwi se specified or authorized. Tests shall be conducted in the
presence of the Contracting Oficer if so required. The Contractor shal
furni sh speci mens and sanples for additional independent tests and anal yses
upon request by the Contracting Oficer. Specinens and sanples shall be
properly | abel ed and prepared for shipnment.

2.3.1 Nondest ructive Testing

When doubt exists as to the soundness of any naterial part such part may be
subj ected to any form of nondestructive testing determ ned by the
Contracting O ficer. This may include ultrasonic, magnaflux, dye
penetrant, x-ray, gamm ray or any other test that will thoroughly

i nvestigate the part in question. The cost of such investigation will be
borne by the Governnent. Any defects will be cause for rejection and
rejected parts shall be replaced and retested at the Contractor's expense.

2.3.2 Tests of Machinery and Structural Units

The details for tests of machinery and structural units shall conformto
the requirenents of the particular sections of these specifications
covering these itens. Each conplete machinery and structural unit shall be
assenbl ed and tested in the shop in the presence of the Contracting O ficer
unl ess otherwise directed. Waiving of tests will not relieve the
Contractor of responsibility for any fault in operation, workmanship or
material that occurs before the conpletion of the contract or guarantee.
After being installed at the site each conplete nmachinery or structura

unit shall be operated through a sufficient number of conplete cycles to
denonstrate to the satisfaction of the Contracting Oficer that it neets
the specified operational requirenents in all respects.

2.3.3 I nspection of Structural Steel Wl ding
The Contractor shall maintain an approved inspection system and perform

required inspections in accordance with Contract C ause CONTRACTOR
| NSPECTI ON SYSTEM Wl di ng shall be subject to inspection to determ ne
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conformance with the requirenents of AWS D1.1, the approved wel ding
procedures and provisions stated in other sections of these specifications.
Nondestructi ve exam nation of designated welds will be required.

Suppl erent al exami nati on of any joint or coupon cut fromany location in

any joint may be required.

2.3.3.1 Vi sual Exam nati on

Al'l visual exam nation of conpleted welds shall be cleaned and carefully
exam ned for insufficient throat or |eg sizes, cracks, undercutting,
over | ap, excessive convexity or reinforcenent and ot her surface defects to
ensure conpliance with the requirenents of AWS D1. 1.

2.3.3.2 Nondestructi ve Exam nati on

The nondestructive exani nation of shop and field welds shall be perforned
as designated or described in the sections of these specifications covering
the particular itenms of work. Ten percent of all welds shall be tested.

a. Testing Agency - The nondestructive exam nation of welds and the
eval uation of exam nation tests as to the acceptability of the welds
shal |l be perfornmed by a testing agency adequately equi pped and
conpetent to performsuch services or by the Contractor using suitable
equi pnent and qualified personnel. 1In either case witten approval of
t he exami nation procedures is required and the exam nation tests shal
be made in the presence of the Contracting Officer. The evaluation of
exam nation tests shall be subject to the approval and all records
shal | become the property of the Governnent.

b. Exam nation Procedures - Exami nation procedures shall conformto
the foll ow ng requirenents.

(1) Utrasonic Testing - Mking, evaluating and reporting
ultrasonic testing of welds shall conformto the requirenents of
AWS D1.1. The ultrasonic equi prent shall be capabl e of naking a
per manent record of the test indications. A record shall be nade
of each weld tested.

(2) Radiographic Testing - Mking, evaluating and reporting
radi ographic testing of welds shall conformto the requirenents of
AWS D1. 1.

(3) Magnetic Particle Inspection - Magnetic particle inspection
of welds shall conformto the applicable provisions of ASTME 709.

(4) Dye Penetrant |nspection - Dye penetrant inspection of welds
shall conformto the applicable provisions of ASTM E 165.

c. Acceptability of Welds - Welds shall be unacceptable if shown to
have defects prohibited by AWs D1.1, Subsection 9.25 or possess any
degree of inconplete fusion, inadequate penetration or undercutting.

2.3.3.3 Test Coupons
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The Governnent reserves the right to require the Contractor to renove
coupons from conpl eted work when doubt as to soundness cannot be resol ved
by nondestructive exam nation. Should tests of any two coupons cut from
the work of any wel der show strengths | ess than that specified for the base
netal it will be considered evidence of negligence or inconpetence and such
wel der shall be renoved fromthe work. Wen coupons are renoved from any
part of a structure the nenbers cut shall be repaired in a neat manner with
joints of the proper type to develop the full strength of the nenbers.
Repaired joints shall be peened as approved or directed to relieve residua
stress. The expense for renbving and testing coupons, repairing cut
nmenbers and the nondestructive exam nation of repairs shall be borne by the
Governnent or the Contractor in accordance with the Contract C auses

| NSPECTI ON AND ACCEPTANCE

.3.3.4 Suppl ement al Exami nati on

When t he soundness of any weld is suspected of being deficient due to
faulty wel ding or stresses that m ght occur during shipment or erection the
CGovernment reserves the right to perform nondestructive suppl enent al

exam nations before final acceptance. The cost of such inspection will be
borne by the Governnent.

.3.4 Structural Steel Wl ding Repairs

Defective welds in the structural steel welding repairs shall be repaired
in accordance with AWs D1.1. Defective weld metal shall be renoved to
sound netal by use of air carbon-arc or oxygen gouging. The surfaces shal
be thoroughly cl eaned before welding. WIlds that have been repaired shal
be retested by the same nethods used in the original inspection. Except
for the repair of menbers cut to renobve test coupons and found to have
acceptabl e wel ds costs of repairs and retesting shall be borne by the
Contractor.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Al parts to be installed shall be thoroughly cleaned. Packing conpounds,
rust, dirt, grit and other foreign matter shall be renpved. Holes and
grooves for lubrication shall be cleaned. Were units or itens are shipped
as assenblies they will be inspected prior to installation. Disassenbly,
cleaning and lubrication will not be required except where necessary to

pl ace the assenbly in a clean and properly lubricated condition. Pipe

wr enches, cold chisels or other tools likely to cause danage to the
surfaces of rods, nuts or other parts shall not be used for assenbling and
tightening parts. Bolts and screws shall be tightened firmy and unifornmy
but care shall be taken not to overstress the threads. Wen a half nut is
used for locking a full nut the half nut shall be placed first and foll owed
by the full nut. Threads of all bolts except high strength bolts, nuts and
screws shall be lubricated with an approved |ubricant before assenbly.
Threads of corrosion-resisting steel bolts and nuts shall be coated with an
approved antigalling conpound. Driving and drifting bolts or keys will not
be permtted. After erection, grind smooth all sharp surface

SECTI ON 05055 Page 19



East Grand Forks, Phase 1 Levees EG-PH1

irregularities resulting fromfield cutting or welding; power tool clean
wel ds, bolts, washers and abrasions to shop coat renoving all rust and
foreign matter.

3.1.1 Alignment and Setting

Each nachinery or structural unit shall be accurately aligned by the use of
steel shins or other approved nethods so that no binding in any noving
parts or distortion of any nmenber occurs before it is fastened in place.
The alignnent of all parts with respect to each other shall be true within
the respective tol erances required. Machines shall be set true to the

el evati ons shown.

3.1.2 Bl ocki ng and Wedges

Al'l bl ocking and wedges used during installation for the support of parts
to be grouted in foundations shall be renpbved before final grouting unless
otherw se directed. Blocking and wedges left in the foundations with
approval shall be of steel or iron

3.1.3 Expansi on Anchor Bolts and Adhesive Anchor Bolts

Install in strict accordance with manufacturer's instructions for hole
size, hole cleaning, installation, torque requirenents substrate
tenperature and curing. Use only carbide-tipped drilling equipnent.

3.1. 4 Bol t ed Connecti ons

Install ASTM A 325 bolts with hardened washers. Install and tighten in
accordance with Section 8 of Specifications for Structural Joints.
Coordinate installation with inspection. Do not start installation unti
coordi nation with Testing Agency is conplete. Slip critical connections:
Performcalibration testing for all nethods of installation of

hi gh-strength bolts in accordance with Section 8(b) of Specification for
Structural Joints, using ASTM A 325 bolts.

1. Turn-of-nut tightening: Torque wenches shall be used only by
| aborat ory personnel

2. Calibrated wench tightening: Calibrate on a daily basis.

3. Direct tension indicator tightening: If previously approved by
Contracting O ficer.

4. Installation of alternate design bolts: If previously approved by
Contracting O ficer.

In the event any bolt in a connection is found to be defective, check and
retighten all bolts in the connection

Do not use gas cutting to correct fabrication errors. In case nenbers do
not fit or holes do not match, reamout the holes and insert the next

| arger size bolt. If the connections require new holes, then drill new
hol es. Make no such corrections w thout prior approval of the Contracting
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O ficer. Burning of holes: Not permtted.

Tighten and | eave in place erection bolts used in welded construction
Provi de bevel ed washers to give full bearing to bolt head or nut where
bolts are to be used on surfaces having slopes greater than 1 in 20 with a
pl ane normal to bolt axis.

After bolts are tightened, upset threads of A 307 unfinished bolts and
anchor bolts to prevent nuts from backing of f.

3.1.5 Steel Grating

Attach grating to end and internediate supports with grating saddle clips
and bolts. Maximum spacing: at 2 Feet on-centers with a mninumof two per
side. Attach individual units of grating together with clips at 2 feet on
centers maximumwi th a mnimumof two clips per side.

3.2 PROTECTI ON OF FI NI SHED WORK
3.2.1 Machi ned Surf aces

Machi ned surfaces shall be thoroughly cleaned of foreign matter. All
finished surfaces shall be protected by suitable neans. Unassenbl ed pins
and bolts shall be oiled and wapped with noisture resistant paper or
protected by other approved neans. Finished surfaces of ferrous netals to
be in bolted contact shall be washed with an approved rust inhibitor and
coated with an approved rust resisting conpound for tenporary protection
during fabrication, shipping and storage periods. Finished surfaces of
netal s which shall be exposed after installation except gal vani zed steel or
nonferrous netals shall be painted as specified in SECTI ON 09900: PAI NTI NG
GENERAL.

3.2.2 Gal vani zed Surfaces
Repai r damaged gal vani zed surfaces in accordance with ASTM A 780. Prepare
damaged surfaces by abrasive blasting or power sanding. Apply gal vani zing
repair paint in accordance with manufacturer's instructions. M ninmm
thi ckness: larger of 6 mls DFT or nanufacturer's standard.

3.3 TESTS

3.3.1 Wor kmanshi p
Wor kmanshi p shall be of the highest grade and in accordance with the best
nodern practices to conformw th the specifications for the item of work
bei ng furni shed.

3.3.2 Producti on Wl di ng

Producti on wel ding shall conformto the requirenents of AWs D1.1 or AWS DL1.2
as applicabl e.

-- End of Section --
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SECTI ON 05300

STEEL DECKI NG
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Spec (1989) Specification for Structural Steel
Bui l dings - Allowabl e Stress Design and
Pl asti c Design

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Mnl (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 108 (1995) Steel Bars, Carbon, Cold Finished,
Standard Quality

ASTM A 570/ A 570M (1996) Steel, Sheet and Strip, Carbon,
Hot-Rol l ed, Structural Quality

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Car bon, Col d-Rol | ed

ASTM A 653/ A 653M (1997) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 792/ A 792M (1997) Steel Sheet, 55% Al um num Zi nc
Al'l oy-Coated by the Hot-Di p Process

ASTM C 423 (1990a) Sound Absorption and Sound
Absorption Coefficients by the
Rever berati on Room Met hod

ASTM E 795 (1993) Munting Test Speci nens During
Sound Absorption Tests
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1.

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1 (1998) Structural Welding Code - Steel
AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel

STEEL DECK | NSTI TUTE (SDI)

SDI  Di aphram Mnl (1987; Amended 1991) Di aphragm Desi gn
Manual
SDI Pub No 29 (1995) Design Manual for Conposite Decks,

For m Decks, Roof Decks, and Cell ul ar Mt al
Fl oor Deck with Electrical D stribution

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
Inorganic and Type Il - Organic)

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submttals not having a "GA" designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Deck Units; FIO
Desi gn computations for the structural properties of the deck units or SDI
certification that the units are designed in accordance with SDI
speci fications.

SD- 04 Dr awi ngs
Deck Units; FIO  Accessories; FIO
Drawi ngs shall include type, configuration, structural properties,
| ocation, and necessary details of deck units, accessories, and supporting
nmenbers; and the manufacturer's erection instructions.

SD- 13 Certificates
Deck Units; FIO

Manufacturer's certificates attesting that the decking material neets the
speci fied requirenents.

3 DELI VERY, STORAGE, AND HANDLI NG
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Deck units shall be delivered to the site in a dry and undamaged conditi on
stored off the ground with one end el evated, and stored under a

weat hertight covering permtting good air circulation. Finish of deck
units shall be maintained at all tinmes by using touch-up paint whenever
necessary to prevent the formation of rust.

PART 2 PRODUCTS

2.

1 DECK UNI TS

Deck units shall conformto SDI Pub No 29. Panels of maxi mum possible

| engths shall be used to minimze end |laps. Deck units shall be fabricated
in lengths to span 3 or nore supports with flush, tel escoped, or nested 2
i nchl aps at ends, and interlocking, or nested side |aps, unless otherw se

i ndicated. Deck with cross-sectional configuration differing fromthe
units indicated may be used, provided that the properties of the proposed
units, determned in accordance with AISI Cold-Forned Mhl, are equal to or
greater than the properties of the units indicated and that the nateria
will fit the space provided without requiring revisions to adjacent
materials or systens.

1.1 Roof Deck

Steel deck shall conformto ASTM A 792/ A 792M ASTM A 611 or ASTM A 792/ A
792M  Roof deck units shall be fabricated of the steel design thickness
requi red by the design drawi ngs and shall be gal vani zed.

.2 TOUCH- UP PAI NT

Touch-up paint for zinc-coated units shall be an approved gal vani zi ng
repair paint with a high-zinc dust content. Welds shall be touched-up with
paint conformng to SSPC Paint 20 in accordance with ASTM A 780. Finish of
deck units and accessories shall be naintai ned by using touch-up paint
whenever necessary to prevent the fornmation of rust.

.3 ADJUSTI NG PLATES

Adj usting plates or segnments of deck units shall be provided in |ocations
too narrow to accomopdate full-size units. As far as practical, the plates
shal |l be the sane thickness and configuration as the deck units.

.4 CLOSURE PLATES

4.1 Cl osure Pl ates for Roof Deck

Voi ds above interior walls shall be closed with sheet netal where shown.
Open deck cells at parapets, end walls, eaves, and openi ngs through roofs
shall be closed with sheet netal. Sheet netal shall be sane thickness as
deck units.

.4.2 Cover Plates to O ose Panel s

Cover plates to close panel edge and end conditions and where panel s change
direction or abut. Butt joints in conposite steel deck nay receive a tape
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j oint cover.
2.4.3 Sheet Met al

Where deck is cut for passage of pipes, ducts, colums, etc., and deck is
to remai n exposed, provide a neatly cut sheet netal collar to cover edges
of deck. Do not cut deck until after installation of supplenental supports.

2.5 ACCESSCRI ES

The manufacturer's standard accessories shall be furnished as necessary to
conplete the deck installation. Metal accessories shall be of the sane
material as the deck and have m ni nrum desi gn thickness as follows: saddl es,
0.0474 inch; welding washers, 0.0598 inch; cant strip, 0.0295 inch; other
nmetal accessories, 0.0358 inch; unless otherw se indicated. Accessories
shal | include but not be Iimted to saddl es, welding washers, cant strips,
butt cover plates, underl apping sleeves, and ridge and valley pl ates.

PART 3 EXECUTI ON
3.1 ERECTI ON

Erecti on of deck and accessories shall be in accordance with SDI Pub No 29
and the approved detail drawi ngs. Damaged deck and accessories including
material which is permanently stained or contam nated, with burned hol es or
defornmed shall not be installed. The deck units shall be placed on secure
supports, properly adjusted, and aligned at right angles to supports before
bei ng permanently secured in place. The deck shall not be filled with
concrete, used for storage or as a working platformuntil the units have
been secured in position. Loads shall be distributed by appropriate neans
to prevent damage during construction and to the conpleted assenbly. The
maxi mum uni formdi stri buted storage | oad shall not exceed the design live

| oad. There shall be no | oads suspended directly fromthe steel deck

3.2 ATTACHVENTS

Al'l fasteners shall be installed in accordance with the manufacturer's
recommended procedure, except as otherw se specified. The deck units shal
be welded with nomnal 5/8 inch dianeter puddle welds or fastened with
screws, powder-actuated fasteners or pneunmtically driven fasteners to
supports as indicated on the design drawings and in accordance with

requi renents of SDI Pub No 29. Al welding of steel deck shall be in
accordance with AWS D1.3 using nethods and el ectrodes as recomended by the
manuf acturer of the steel deck being used. Wl ds shall be nade only by
operators previously qualified by tests prescribed in AW D1.3 to perform
the type of work required. Welding washers shall not be used at the
connections of the deck to supports. Wl ding washers shall not be used at
sidel aps. Holes and simlar defects will not be acceptable. Deck ends
shall be lapped 2 inches. Al partial or segnents of deck units shall be
attached to structural supports in accordance with Section 2.5 of SD

Di aphram Mhl . Powder-actuated fasteners shall be driven with a
| owvel ocity piston tool by an operator authorized by the manufacturer of
the piston tool. Pneunatically driven fasteners shall be driven with a

| owvel ocity fastening tool and shall conply with the manufacturer's
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reconmendat i ons.
3.3 HOLES AND OPEN NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
specifications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the draw ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openings less than 6 inches across require no reinforcement. Holes and
openings 6 to 12 inches across shall be reinforced by 0.0474 inch thick
steel sheet at least 12 inches wider and | onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a maxi mum of
6 inches on center. Holes and openings |larger than 12 inches shall be
reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
perpendi cul ar to the deck ribs and shall be fastened to the angles
perpendi cular to the steel joists. Openings nust not interfere with

sei sm ¢ nmenbers such as chords and drag struts.

-- End of Section --
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SECTI ON 05420

COLD- FORMED METAL JO ST AND TRUSSES
04/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG MATERI AL (ASTM
ASTM A 653 (1994) Sheet Steel, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vaneal ed) by the Hot Dip Process.

ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di p Gal vani zed Coati ngs.

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)

Al SI (1990) Specifications for the Design of
Col d- Forned Steel Structural Menbers.

AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS D1.1 Structural Welding Code - Steel.

AWS D1. 3 Structural Welding Code - Sheet Steel.

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Submt Manufacturers' Product Data and installation instructions for each
type of cold-forned steel fram ng and accessory required.

SD- 04 Dr awi ngs
Roof Trusses; GA.

Show nmenber, type, location, spacing size and gage of nenbers, nethod of
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1

1

attachment to supporting nenbers and all necessary erection details.
I ndi cat e suppl emrental bracing, strapping, splices, bridging, accessories
and details required for proper installation
Submit detailed roof truss |ayouts.
Truss Drawi ngs: Seal ed and signed by a qualified registered Engi neer
verifying truss ability to nmeet |ocal code and design requirenents,
i ncl udi ng:
a. Description of design criteria.

b. Engi neering anal ysis depicting nenber stresses and truss defl ection.

c. Truss nenber sizes and gages and connections at truss joints.
d. Truss support reactions.

e. Top chord, bottom chord and web braci ng requirenents.

.3 PERFORVANCE REQUI REMENTS

.3.1 Structural Characteristics

Cal cul ate structural characteristics of cold-formed steel truss nenbers
according to AlSI's "Specification for the Design of Cold-Forned Stee
Structural Menbers"

.3.2 Structural Perfornance

Desi gn, engi neer, fabricate, and erect cold-fornmed steel trusses to
wi t hst and specified design |loads within lints and under conditions
required.

a. Design | oads: Snow Load of 50 psf

b. Vertical live-load deflections for roof trusses shall be | ess than
or equal to 1/240 of the span

c. Design fram ng systens to provide for noverment of fram ng nenbers

wi t hout damage or over-stressing, sheathing failure, connection
failure, undue strain on fasteners and anchors, or other detrinental

ef fects when subject to a nmaxi num anbi ent tenperature change (range) of
120 F degrees.

4  QUALI TY ASSURANCE

4.1 Qualifications
Fabricator: Shall be an experienced cold-formed steel truss fabricator
with not |ess than 3 satisfactory experiences designing and fabricating

cold-fornmed steel truss systens equal in material, design and extent to
the systens required for this Project.
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1

Installer: Cold-forned steel truss systeminstallation shall be
perfornmed by an experienced installer approved by the steel truss
system fabricator.

Wel der: Qualify wel ding processes and wel di ng operators in accordance
with AWS "Standard Qualification Procedure.

.5 DELI VERY, STORAGE AND HANDLI NG

.5.1 Prot ection

Protect trusses and accessories fromcorrosion, deformation, danage and
deterioration when stored at job site. Keep trusses free of dirt and ot her
foreign matter.

.5.2 Del i very

Deliver materials in manufacturers' unopened containers or bundles, fully
identified by name, brand, type and grade. Exercise care to avoid danage
during unl oadi ng, storing and erection.

.5.3 St or age

Store trusses on bl ocking, pallets, platforns or other supports off the
ground and in an upright position sufficiently braced to avoid danage from
excessi ve bendi ng.

.5.4 Damaged Materi al

Repl ace danaged material prior to acceptance at no additional cost to the
Owner .

.6 PRQIJECT CONDI Tl ONS

.6.1 Exi sting Conditions

I nspect the project prior to installation. If conditions do not neet
approval, notify the Architect. Proceeding without notification inplies
acceptance of conditions.

.6.2 Fi el d Measurenents

Check actual locations of walls and other construction to which netal
fabrications must fit, by accurate field neasurenents before fabrication
Show recorded neasurenents on final Shop Drawi ngs. Coordi nate fabrication
schedul e with construction progress to avoid delay of Wrk. Were field
nmeasur enents cannot be nade without del ayi ng Work, guarantee di mensi ons and
proceed with fabrication without field neasurenents. Coordinate
construction to ensure that actual opening di mensions correspond to
guaranteed di nensions. Allow for trimming and fitting

6.3 Load Distribution
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During construction, adequately distribute all |oads applied to trusses so
as not to exceed the carrying capacity of any one joist, truss or other
conponent .

PART 2 PRODUCTS

2.1 MANUFACTURERS

Desi gn Standard of Quality is based on Tru-Tek, 27725 Danville Avenue, PO
Box 458, Castle Rock, M\ 55010, (651) 463-7009, Fax: (651) 463-2479.

2.2 COVPONENTS
System conponents Standard of Quality are based on M Tek Industries, Inc.
ULTRA- SPAN and PQSI - STRUT |ight-gage steel floor truss and roof truss
conponent s.

2.3 MATERI ALS

2.3.1 Gener a
Provi de manufacturers' standard steel truss nenbers, bracing, bridging,
bl ocki ng, reinforcenents, fasteners and accessories with each type of stee
fram ng required, as recomended by the nanufacturer for the applications
i ndi cated and as needed to provide a conplete |ight-gage col d-forned stee

truss system

Conponent Gages: Fabricate conmponents of structural quality steel sheet per
ASTM A 653, with a minimumyield strength of 40,000 psi.

Braci ng, bridging and bl ocki ng nenbers: Fabricate conponents of commerci al
quality steel sheet per ASTM A 653 with a mininumyield strength of 33,000

psi .
2.3.2 U tra-Span Steel Truss Conponents
Provi de sizes, shapes and gages as shown on drawi ngs and as i ndi cated bel ow
a. Design uncoated steel thickness: 20 gage, 0.0360 inch
b. Design uncoated steel thickness: 18 gage, 0.0470 inch
c. Design uncoated steel thickness: 16 gage, 0.0580 inch
d. Design uncoated steel thickness: 14 gage 0.0750 inch
2.3.3 Fi ni sh

Provi de conponents with protective zinc coating, conmplying with ASTM A 653,
m ni mum G60 coati ng.

2.3. 4 Fast eni ngs

Manuf act urer -recomended sel f-drilling, self-tapping screws with
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corrosion-resistant plated finish. Fasteners shall be of sufficient size
and number to ensure the strength of the connection.

Wel di ng: Conply with AWS D1.1 when applicable and AWSs D1. 3 for wel di ng base
netals | ess than 1/8-inch thick.

O her fasteners as accepted by truss-design engi neer
2.4 FABRI CATI ON
Factory-fabricate cold-forned steel trusses plunb, square, true to |ine,
and with connections securely fastened, according to manufacturers
recomendati ons and the requirenents of the Section
Fabricate truss assenblies in jig tenplates.
Fasten col d-forned steel truss nenbers by wel ding or screw fastening or
ot her nmethods as standard with fabricator. Wre tying of fram ng nmenbers is

not permtted.

Conply with AWS requirenents and procedures for wel ding, appearance and
quality of welds, and nethods used in correcting weldi ng work.

Locate nechanical fasteners and install according to cold-franed stee
truss conmponent manufacturers' instructions with screw penetrating joined
menbers by not |ess than 3 exposed screw threads.

Care shall be taken during handling, delivery and erection. Brace, bl ock
or reinforce truss as necessary to mninize nenber and connection stresses.

Fabricate trusses to a naxi mum al | owabl e tol erance variation from pl unb,
| evel, and true-to-line of 1/8 inch in 10 feet (1:960).

Fabricate each cold-forned steel truss to a naxi mum out-of -square tol erance
of 1/8 inch.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Work of Ot her Trades

Prior to commencing work, carefully inspect and verify that work is
conplete to point where this installation nmay properly conmrence.

3.1.2 Verification of Conditions
Verify that trusses may be installed in accordance with original design
pertinent codes and regul ati ons, and pertinent portions of referenced
st andar ds.

3.1.3 Di screpanci es

I mredi ately notify the Contracting OFficer's Representative. Do not proceed
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with installation in areas of discrepancy until fully resol ved.

3.1.4 Condi tions
Exam ne structure, substrates and installation conditions. Do not proceed
with cold-forned steel truss installation until unsatisfactory conditions

have been corrected.

Installati on constitutes acceptance of existing conditions and
responsibility for satisfactory performance.

3.2 | NSTALLATI ON
Erection of trusses, including proper handling, safety precautions,
tenporary bracing, and other safeguards or procedures are the

responsibility of the Contractor and the Contractor's installer

Exercise care and provide erection bracing required to prevent toppling or
dom noei ng of trusses during erection

Fol | ow OSHA requi renents.

Erect trusses with plane of truss webs vertical and parallel to each other,
accurately located at design spacing indicated.

Provi de proper lifting equipnent suited to sizes and types of trusses
required, applied at Iift points reconmended by truss fabricator. Exercise
care to avoid damage to truss nenbers during erection and to keep

hori zontal bending of the trusses to a m ni num

Provi de fram ng anchors as indicated or accepted on the design draw ngs or
erection drawi ngs. Anchor trusses securely at bearing points.

Install roof fram ng and accessories plunb, square, true to line, and with
connections securely fastened, according to manufacturers' recomendati ons.

DO NOT cut truss nmenbers without prior approval of Governnent.

Fasten col d-forned steel roof fram ng by welding or screw fastening, as
standard with fabricator. Wre tying of roof franing is not permtted.

Conply with AWS requirenents and procedures for wel ding appearance and
quality of welds, and nethods used in correcting weldi ng work.

Locate nechanical fasteners and install according to cold-forned roof
fram ng manufacturer's instructions with screw penetrating joi ned nenbers
by not |ess than 3 exposed screw threads.

Install roof framing in one-piece | engths, unless splice connections are
i ndi cat ed.

Provi de tenporary bracing and |leave in place until trusses are pernanently
stabilized.
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Install trusses to a nmaxi num al |l owabl e tol erance variation from pl unb,
| evel, and true-to-line of 1/8 inch in 10 feet (1:960).
Space individual trusses no nore than plus or mnus 1/8 inch fromplan
| ocation. Curul ative error shall not exceed m ni nrum fasteni ng requirenents
of sheathing or other finishing materials.

3.3 TRUSS | NSTALLATI ON
Space trusses 24 inches on centers.

Do not alter, cut, or renpve truss nmenbers or connections of trusses.

Erect trusses with plane of truss webs plunb and parallel to each other,
align and accurately position at spacing indicated.

Ef fect trusses wi thout damagi ng truss nmenbers or connections.
Align truss bottomchords with | oad-bearing studs or continuously reinforce
tract to transfer loads to structure. Anchor trusses securely at al

beari ng points.

Install continuous bridging and pernmanent truss bracing per truss design
requi renents.

Install necessary roof cross and diagonal per design professiona
reconmendat i ons.

3.4 REPAI RS AND PROTECTI ON
Prepare and repair damaged gal vani zed coatings on fabricated and instal
cold-forned steel framing with galvanizing repair paint according to ASTM A

780 and the manufacturers' instructions.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON

AA DAF- 45 (1980; R1993) Designation System for
Al um num Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Al4.3 (1992) Ladders - Fixed - Safety
Requi renent s

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36 (1996) Carbon Structural Stee

ASTM A 53 (1996) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 500 (1993) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 569 (1997) Specification for Steel, Carbon

(0.15 Maxi num Percent), Hot-Rolled Sheet
and Strip Commercial Quality

ASTM A 653 (1996) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by
the Hot-Di p Process

AMERI CAN SOCI ETY OF CIVIL ENG NEERS ( ASCE)
ASCE 7 (1995) M ni num Desi gn Loads for Buil di ngs

and Ot her Structures
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AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS D1.1 (1994) Structural Welding Code - Steel
COWWERCI AL | TEM DESCRI PTI ONS ( CI D)

CID A-A-344 (Rev. B) Lacquer, Clear doss, Exterior,
Interior

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MBG 531 (1993) Metal Bar Grating Manual
NAAMM MBG 532 (1988) Heavy Duty Metal Bar Grating Manual
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for infornmation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
M scel | aneous Metal Items; GA

Detail drawi ngs indicating material thickness, type, grade, and cl ass;

di mensi ons; and construction details. Draw ngs shall include catal og cuts,
erection details, manufacturer's descriptive data and installation
instructions, and tenplates. Detail drawi ngs and catal og cuts for the
following items: access hatches and panels and | adder safety devi ces.

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
nmeasur enents necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AWSs D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123, ASTM A 653, or ASTM A 924, as applicable. Exposed fastenings shal
be conpatible materials, shall generally match in color and finish, and
shal | harnonize with the material to which fastenings are appli ed.
Materials and parts necessary to conplete each item even though such work
is not definitely shown or specified, shall be included. Poor matching of
hol es for fasteners shall be cause for rejection. Fastenings shall be
conceal ed where practicable. Thickness of netal and details of assenbly
and supports shall provide strength and stiffness. Joints exposed to the
weat her shall be forned to excl ude water

1.4 DI SSI M LAR MATERI ALS

Where dissinmlar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
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materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

.5 WVORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snmpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance w th nanufacturer's
installation instructions and approved draw ngs, cuts, and details.

.6 ANCHORAGE

Anchorage shall be provided where necessary for fastening niscellaneous
netal items securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shields, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for nasonry; machine and carriage bolts for
steel; and lag bolts and screws for wood.

.7 ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitens shall have standard m |l finish.
The thickness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itens used in interior

| ocations or architectural Class | type finish for itens used in exterior

| ocations in AA DAF-45. Itens to be anodi zed shall receive a polished
satin finish. A umnumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID

A- A- 344,

. 8 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless

ot herwi se specified. Surfaces of itens to be enbedded in concrete shal

not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS

2.

1 ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherw se indicated. Frames
for access doors shall be fabricated of not lighter than 16 gauge stee
with welded joints and finished with anchorage for securing into
construction. Access doors shall be a mininumof 14 by 20 inches and of
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not lighter than 14 gauge steel, with stiffened edges, conplete with
attachments. Access doors shall be hinged to frame and provided with a
flush face, screw driver operated |latch. Exposed netal surfaces shall have
a baked enanel finish.

2.2  ACCESS HATCHES AND COVERS
Hatch(s) shall be a single |leaf type pre-assenbled by the manufacturer

Frames for the access hatch shall be fabricated from¥» thick al um num
channel and furnished with bend down anchor tabs for securing into poured

concrete construction. The franme shall include a perineter gasket around
the cover edge surface to mninize dirt and debris fromentering the
channel frame. The frane shall include a drain coupling; |ocation as

approved by the Contracting Oficer's Representative. Access covers shal

be a m ni mum of 30" by 36" inches in size and %2 thick alum numplate with
hi nges nounted on the |ong side (opening hand approved by the Contracting
Oficer's Representative). Hi nges shall be of forged al um num and bolted to
the cover and frame using 316 S.S. fasteners with flush heads on the
cover. Hinges shall utilize 316 S.S. or other corrosion resistant materia
for the hinge pins. Covers shall be able to support a 300 psf (pound per
square foot) load with a maxi num of 1/150th of the span for deflection
Access covers shall be hinged to the frane and provi ded and snooth and easy
control | ed operation through the operating arc and such operation is
unaffected by anbient tenperatures. The cover shall be assisted in opening
by encl osed conpression spring operator springs, which also prevent
uncontroll ed slamming of the cover in the closing node. A spring-operated

| atch shall secure the cover in the closed position and operated by a
renovabl e handle with a spring-loaded detent to hold the handle in place.
The handl e hol e shall be sealed in non-use periods by a gasketed flush head
renovabl e screw plug. Covers shall be equipped with a safety hold open
device to secure the open position at 90 degrees. Exposed netal surfaces
shall have a factory finish of mlIl aluminum wth the frame exterior
surface coated with bitum nous material for concrete contact. The access
hatch(s) shall be simlar or equal to Bilco Mddel JD-AL as manufactured by
Bi | co Conpany, New Haven, Connecticut.

2.3 LADDER SAFETY DEVI CES

Rails, travel sleeve, and safety belt shall be Saf-T-Lok conponents as
manuf actured by North Safety Products, Cranston, R . 02921, or equal

2.4 Pl PE GUARDS

Pi pe guards shall be heavy duty steel pipe conforming to ASTM A 53, Type E
or S, weight STD, black finish.

2.5 M SCELLANEQUS

M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nounti ngs, franmes, and steel door franmes shall be provided to conplete the
work. Al niscellaneous plates and shapes shall be hot-di pped gal vani zed
in accordance with Section 05055: METALWORK FABRI CATI ON, MACHI NE WORK

M SCELLANEQUS PROVI SI ONS

SECTI ON 05500 Page 5



East Grand Forks, Phase 1 Levees EG-PH1

2.6 STEEL DOOR FRAMES (Overhead Coiling Door)

Steel door franes built fromstructural shapes shall be neatly mtered and
securely welded at the corners with all welds ground snmooth. Janbs shal

be provided with 2 by 1/4 by 12 inch bent, adjustable netal anchors spaced
not over 24 inches on centers. Provision shall be nade to stiffen the top
menber for all spans over 3 feet..

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additional
procedures as specified.

3.2 REMOVABLE ACCESS PANELS

A renovabl e access panel not less than 12 by 12 inches shall be installed

directly bel ow each valve, flow indicator, damper, or air splitter that is

| ocat ed above the ceiling, other than an acoustical ceiling, and that would
ot herwi se not be accessi bl e.

3.3 | NSTALLATI ON OF PI PE GUARDS

Pi pe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
havi ng a conpressive strength of 3000 psi.

3.4 LADDER SAFETY DEVI CES

Each | adder shall be provided with a center rail bolted to the center of
the | adder with nounting brackets not less than 5 feet apart that secure
the rail to the |ladder rungs. The rail shall be fabricated of gal vanized
steel pipe with notches every 6 inches to engage a pawl on the actuation
sl eeve that follows the pipe. The sleeve shall have a safety snap secured
to the body of the sleeve in such a manner that springs and pins wll
engage the | ocking paw should uncontroll ed descent begin. Upward travel
over the guide rail is unrestricted and allows free ascent. A 36" section
of rail shall be fabricated to extend above the hatch cover surface in the
open condition. This section shall be secured to the main |adder rail by a
rod inside the 36 " section that engages a threaded insert at the end of
the ladder rail. In addition the 36" section shall have the end formed to
engage an enlarged bell on the top of the ladder rail. This shall provide
positive locking of the rail extension into the ladder rail. A safety belt
of nylon fabric webbing with necessary drop forged rings to secure to the
sl eeve shall be furnished in an adjustable design for the person's waist.

The Contractor shall provide a belt for each punp station and all | adders
in the punmp stations and gatewells shall be provided with the specified
rail systemover the entire length of the Iadder. Al |adder |ocations that

termnate at the top level of the gatewell or punp station shall be
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provided with the specified removable rail extensions. Ladders that
termnate at an intermediate landing in the gatewell shall have the rai
extend 36" above the grating.

-- End of Section --
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SECTI ON 06100

ROUGH CARPENTRY
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.
AMERI CAN FOREST & PAPER ASSCCI ATI ON ( AF&PA)
AF&PA TO1 (1991; Suppl enment 1993; Addenda Apr 1997;
Suppl e T02) Nati onal Design Specification
for Whod Construction
AF&PA T11 (1988) Manual for Wod Frame Construction
AMERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA A135. 4 (1995) Basic Hardboard

AHA A194.1 (1985) Cel lul osic Fiber Board
AMERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)

Al TC TC Manual (1994) Ti nber Construction Manual

Al TC 109 (1990) Standard for Preservative Treatnent
of Structural dued Lanmi nated Ti nber

Al TC 111 (1979) Recommended Practice for Protection
of Structural dued Lam nated Ti nber
During Transit, Storage and Erection

Al TC 190.1 (1992) Wbod Products - Structural d ued
Lam nat ed Ti nber

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A208. 1 (1999) Particl eboard Mat Forned Wods
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307 (1997) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

79/ C 79M

208

516

518

549

552

553

578

591

612

665

726

739

764

1136

1177/ C 1177M

1289

2898

EG-PHL

(1997) Treated Core and Nontreated Core
Gypsum Sheat hi ng Board

(1995) Cellulosic Fiber Insulating Board

(1980; R 1996el) Vermi culite Loose Fil
Thermal Insul ation

(1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties By
Means of the Heat Fl ow Meter Apparatus

(1981; R 1995el) Perlite Loose Fill
I nsul ation

(1991) Cellular dass Thermal Insulation

(1992) M neral Fiber Blanket Ther nal
I nsulation for Conmmercial and Industrial
Applications

(1995) Rigid, Cellular Polystyrene Therna
I nsul ation

(1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

(1993) M neral Fiber Block and Board
Thermal |nsul ation

(1998) M neral - Fi ber Bl anket Ther nal
I nsulation for Light Frame Construction
and Manuf actured Housi ng

(1993) M neral Fiber Roof Insulation Board

(1997) Cellul osic Fiber (Waod-Base)
Loose-Fill Thermal Insulation

(1998) M neral Fiber Loose-Fill Thernal
I nsul ati on

(1995) Fl exible, Low Perneance Vapor
Retarders for Thermml [nsul ation

(1996) d ass Mat Gypsum Substrate for Use
as Sheat hi ng

(1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

(1999) Accel erated Wat hering of
Fire-Retardant-Treated Wod for Fire
Testi ng
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ASTM D 3498 (1999) Standard Specification for
Adhesi ves for Field-d uing Plywod to
Lunber Framing for Floor Systens

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

ASTM E 154 (1988; R 1999) Water Vapor Retarders Used

in Contact with Earth Under Concrete
Sl abs, on Walls, or as G ound Cover

ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
Wod- Base Materials

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AVWPA C2 (1995) Lunber, Tinber, Bridge Ties and

M ne Ties - Preservative Treatnent by
Pressure Processes

AVWPA C9 (1997) Plywood - Preservative Treatnment by
Pressure Processes

AWPA C20 (1996) Structural Lunber Fire-Retardant
Pressure Treat ment

AWPA C27 (1996) Plywood - Fire-Retardant Pressure
Tr eat ment

AVWPA M4 (1996) Standard for the Care of

Preservati ve- Treated Whod Products

AVWPA P5 (1997) Standards for Waterborne
Preservatives

APA - THE ENG NEERED WOOD ASSOCI ATI ON ((APA)

APA EW5 R540C (1996) Builder Tips Proper Storage and
Handl i ng of d ul am Beans

APA EW5 T300C (1997) Technical Note d ul am Connection
Details

APA PRP- 108 (1980; Rev Jan 1996) Perfornmance Standards

and Policies for Structural -Use Panel s
CALI FORNI A REDWOOD ASSQOCI ATI ON ( CRA)

CRA RI S-01-SS (1997) Standard Specifications for G ades
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of California Redwood Lunber
CODE OF FEDERAL REGULATI ONS ( CFR)

16 CFR 1209 Interim Safety Standard for Cell ul ose
I nsul ation

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

DCC PS 2 (1992) Performance Standards for
Wyod- Based Structural -Use Panel s

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

FM LPD 1-49 (1995) Loss Prevention Data Sheet -
Peri neter Fl ashing

NATI ONAL HARDWOCD LUMBER ASSOCI ATI ON ( NHLA)

NHLA Rul es (1994) Rules for the Measurenent &
I nspection of Hardwood & Cypress

NORTHEASTERN LUVMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nor t heast ern Lumnber

SOUTHERN CYPRESS MANUFACTURERS ASSCOCI ATI ON ( SCVA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard
Specifications for Gades of Southern
Cypress

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B Rul es (1994; Supple 8 thru 11) Standard G adi ng
Rul es for Southern Pine Lunber

TRUSS PLATE | NSTI TUTE (TPI)
TPl 1 (1995; Errata) National Design Standard
for Metal Pl ate-Connected Wod Truss

Construction and Commentary; and Apendix 1

TPl Bklet H B (1991) Handling, Installing & Bracing
Met al Pl ate Connected Wod Trusses

VEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)
WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-C)
Grading Rul es for West Coast Lunber

SECTI ON 06100 Page 6



East Grand Forks, Phase 1 Levees EG-PH1

1

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WAPA)
WAPA Gradi ng Rul es (1999) Western Lunber Grading Rules 95
2 DELI VERY AND STORAGE
Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene

changes in tenperature and humdity. Lam nated tinber shall be handl ed and
stored in accordance with AITC 111 or APA EWS R540C.

PART 2 PRODUCTS

2.

2.

2.

1 LUMBER, TI MBER, AND SHEATHI NG
1.1 Gradi ng and Marki ng
1.1.1 Lunmber Products

Solid sawn and finger-jointed |unmber and tinber shall bear an authorized
gradestanp or grademark recogni zed by ALSC, or an ALSC recogni zed
certification stanp, mark, or hamerbrand. Surfaces that are to be exposed
to view shall not bear gradenarks, stanps, or any type of identifying mark.

Hamrer marking will be pernitted on tinmbers when all surfaces will be
exposed to view.

2.1.1.2 Pl ywood and O her Sheat hi ng Products

Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requirenents for qualifications and authority of the inspection

organi zation. Except for plywod and wood structural panels, bundle
marking will be permitted in lieu of marking each individual piece.
Surfaces that are to be exposed to view shall not bear grademarks or ot her
types of identifying marks.

.1.2 Si zes

Lunber, tinber, and material sizes shall conformto requirements of the
rul es or standards under which produced. Unless otherw se specified,

[ unmber and tinmber shall be surfaced on four sides. Unless otherw se
speci fied, sizes indicated are nom nal sizes, and actual sizes shall be
wi thin manufacturing tol erances all owed by the standard under which the
product is produced.

.1.3 Tr eat nent

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatment in accordance with AWPA M4. Itens of all-heart
material of cedar, cypress, or redwood will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart naterial of the previously nmentioned species, the follow ng
itens shall be treated
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a. Wod nmenbers in contact with or within 18 inches of soil

b. Whod nmenbers in contact with water

c. Whod nenbers exposed to the weather including those used in
builtup roofing systens or as nailing strips or nailers over fiberboard or

gypsum board wal | sheathing as a base for wood siding.

d. Wod nenmbers set into concrete regardless of |ocation, including
flush-wi t h-deck wood nailers for roofs.

e. Wod nmenbers in contact with concrete that is in contact with soi
or water or that is exposed to weather.

2.1.3.1 Lunber and Ti nbers

Lunber and tinbers shall be treated in accordance with AWPA C2 with
wat er borne preservatives listed in AWPA P5 to a retention |evel as follows:

a. 0. 25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 wi th wat er borne
preservatives listed in AWPA P5 to a retention level as follows:

a. 0. 25 pcf intended for above ground use.
b. 0.40 pcf intended for ground contact and fresh water use.
2.1.4 Mbi st ure Cont ent

At the tine lunber and other materials are delivered and when installed in
the work their noisture content shall be as foll ows:

a. Treated and Untreated Lunber Except Roof Pl anking: 4 inches or
| ess, nom nal thickness, 19 percent naximum 5 inches or nore, nomna
t hi ckness, 23 percent naximumin a 3 inch perinmeter of the tinber
cross-section.

b. Roof Planking: 15 percent naxinmm

c. Materials G her Than Lunmber: |In accordance with standard under
whi ch product is produced.

2.1.5 Sheat hi ng
2.1.5.1 Pl ywood
Pl ywood shall conformto DOC PS 1, APA PRP-108 or DOC PS 2, Grade C-D or

sheat hing grade with exterior glue. Sheathing for roof and walls wi thout
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corner bracing of fram ng shall have a span rating of 16/0 or greater for
supports 16 inches on center and a span rating of 24/0 or greater for
supports 24 inches on center

2.1.6 M scel | aneous Wod Menbers

2.1.6.1 Nonstress G aded Menbers

Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE | for the
speci es used. Sizes shall be as follows unless otherw se shown:

Menmber

Bri dgi ng

Cor ner bracing

Furring

Gr ounds

Nai ling strips

2.1.6.2 Sill Plates

Si ze (inch)

1 x 3 or 1x 4 for use between nenbers
2 x 12 and snaller; 2 x 4 for use

bet ween nmenbers | arger than 2 x 12.

1 x 4.

1 x 2.

Pl aster thickness by 1-1/2.

1 x 3 or 1 x 4 when used as shingle

base or interior finish, otherw se
2 inch stock.

Sill plates shall be standard or nunber 2 grade.

2.1.6.3 Bl ocki ng

Bl ocki ng shall be standard or nunber 2 grade.

2.1.6.4 Rough Bucks and Franes

Rough bucks and franes shall be straight standard or nunber 2 grade.

2.2  ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and t he manufacturer
Accessories and nails shall conformto the follow ng:

2.2.1 Anchor Bolts

ASTM A 307, size as indicated, conplete with nuts and washers.

2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options

i ncl ude zi nc conpounds,

cadm um and al um num pai nt inpregnated finishes.
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2.

2.3 dip Angles

Steel, 3/16 inch thick, size best suited for intended use; or zinc-coated
steel or iron comercial clips designed for connecting wood nenbers.

. 2.4 Expansi on Shi el ds

Type and size best suited for intended use.

.2.5 Nai | s and Stapl es

ASTM F 547, size and type best suited for purpose; staples shall be as
recomended by the manufacturer of the materials to be joined. For

sheat hing and subflooring, length of nails shall be sufficient to extend 1
inch into supports. 1In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lunber and for toe nailing 2 inch thick

| unber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lumber. Nails used with treated |unber and sheathing shall be

gal vani zed. Nailing shall be in accordance with the reconmended nailing
schedul e contained in AF&PA T1l. \Where detailed nailing requirenents are
not specified, nail size and spacing shall be sufficient to devel op an
adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA TOl. Reasonable

j udgenent backed by experience shall ensure that the designed connection
wi Il not cause the wood to split. |If a load situation exceeds a reasonable
limt for nails, a specialized connector shall be used.

.3 I NSULATI ON

.3.1 Sill Seal er

M neral wool, 1 inch thick and conpressible to 1/32 inch, width of sill,
designed to performas an air, dirt, and insect seal in confornance with
ASTM C 665, Type |I.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON OF FRAM NG
1.1 Cener al

CGeneral framng shall be in accordance with AF&PA T11l. Menbers shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Menbers shall be framed for passage of ducts. Menbers
shal |l be cut, notched, or bored in accordance with applicable requirenents
of AF&PA TO1 for the passage of pipes, wires, or conduits. Rafters,
purlins, and joists shall be set with crown edge up. Fram ng shall be kept
at least 2 inches away fromchi meys and 4 inches away from firepl ace
backwal | s. When joists, beans, and girders are placed on nmasonry or
concrete, a wood base plate shall be positioned and | evel ed with grout.

The joist, beam or girder shall then be placed on the plate. Wen joists,
beans, and girders are set into nmasonry or concrete, a pocket shall be
formed into the wall. The joist, beam or girder shall then be placed into
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3.

t he pocket and leveled with a steel shim

.1.2 Structural Menbers

Menbers shall be adequately braced before erection. Menbers shall be
aligned and all connections conpl eted before renoval of bracing.

I ndi vidual |y wapped nenbers shall be unw apped only after adequate
protection by a roof or other cover has been provided. Scratches and
abrasi ons of factory-applied sealer shall be treated with two brush coats
of the sane sealer used at the factory.

. 1.3 Partition and Wall Fran ng

Unl ess ot herwi se shown, studs shall be spaced 16 inches on centers. Studs
shal | be doubl ed at openings. Unless otherw se indicated, headers for
openi ngs shall be nmade of two pieces of stud material set on edge or solid
| unber of equival ent size, and corners shall be constructed of not |ess
than three full nembers. End studs of partitions abutting concrete or
masonry shall be anchored thereto with expansion bolts, one near each end
of each stud and at internediate intervals of not nore than 4 feet.

Pl ates of partitions resting on concrete floors shall be anchored in place
wi t h expansion bolts, one near each end of each piece and at internediate
intervals of not nore than 6 feet between bolts. |In |lieu of expansion
bolts, anchoring into concrete nay be acconplished with powder-driven

t hreaded studs of suitable type and size and spaced at 3 feet on center
Wal I's and | oad bearing partitions shall be provided with double top plates
with nenmbers | apped at least 2 feet and well spiked together

.2 | NSTALLATI ON OF SHEATHI NG

2.1 Pl ywood and Wbod Structural Panels

Sheat hing shall be applied with edges 1/8 inch apart at side and end
joints, and nailed at supported edges at 6 inches on center and at

i nternedi ate supports 12 inches on center unless otherwi se shown. Nailing
of edges shall be 3/8 inchfromthe edges. Wall sheathing shall extend
over top and bottom plates, and if applied horizontally the vertical joints
shal | be nade over supports and staggered. Wall sheathing over which wood
shingles are to be applied shall be applied horizontally. Roof sheathing
shal |l be applied with [ong dinension at right angles to supports, end
joints made over supports, and end joints staggered.

.3 | NSTALLATI ON OF M SCELLANEQUS WOOD MEMBERS

. 3.1 Bri dgi ng

Wbod bridgi ng shall have ends accurately bevel-cut to afford firm contact
and shall be nailed at each end with two nails. Metal bridging shall be

installed as recomended by the manufacturer. The |ower ends of bridging
shal |l be driven up tight and secured after subflooring or roof sheathing

has been laid and partition franm ng install ed.

3.2 Cor ner Braci ng
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Corner bracing shall be installed when required by type of sheathing used
or when siding, other than panel siding, is applied directly to studs.
Corner bracing shall be let into the exterior surfaces of the studs at an
angl e of approximately 45 degrees, shall extend conpletely over wal

pl ates, and shall be secured at each bearing with two nails.

3.3.3 Bl ocki ng

Bl ocki ng shall be provided as necessary for application of siding,
sheat hi ng, subfl ooring, wallboard, and other materials or building itens,
and to provide firestopping. Blocking for firestopping shall ensure a
maxi mum di nensi on of 8 feet for any conceal ed space. Bl ocking shall be
cut to fit between fram ng nenbers and rigidly nailed thereto.

3.3.4 Nai lers and Nailing Strips

Nai |l ers and nailing strips shall be provided as necessary for the
attachment of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nail ers shall be assenbled with spikes or nails spaced not nore than 18

i nches on center and staggered. Beginning and ending nails shall not be
nore than 6 inches for nailer end. Ends of stacked nailers shall be

of fset approximately 12 inches in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips
shall be run in lengths as long as practicable, butt jointed, cut into wood
fram ng nmenbers when necessary, and rigidly secured in place. Nailers and
nailer installation for Factory Mutual wind uplift rated roof systens
specified in other Sections of these specifications shall conformto the
reconmendati ons contained in FM LPD 1-49.

3.3.5 Wood Grounds

Wbod grounds shall be provided as necessary for attachnment of trim finish,
and other work to plaster. G ounds shall be run in Iengths as |ong as
practicable, butt jointed, and rigidly secured in place.

3.3.6 Rough Bucks and Franes

Rough bucks shall be set straight, true, and plunb, and secured with
anchors near top and bottom of each wood nmenber and at internedi ate
intervals of not nmore than 3 feet. Anchors for concrete shall be
expansi on bolts, and anchors for nasonry shall be 3/16 x 1-1/4 inch stee
straps extending not less than 8 inches into the masonry and turned down
2 inches into the masonry.

3.3.7 Sill Plates
Sill plates shall be set |evel and square and anchor bolted at not nore
than 4 feet on centers and not nore than 12 inches fromend of each
piece. A mninmmof two anchors shall be used for each piece.

3.4 | NSTALLATI ON OF Tl MBER CONNECTORS

Installation of tinber connectors shall conformto applicable requirenents
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of AF&PA TO1.
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EGFPHL

TABLE Il. SPECI ES AND GRADE
Wbod Bunpers
Gradi ng Rul es Speci es No.
NHLA Rul es
Red Qak
NELMA Gradi ng Rul es
Nort hern Pine X
East ern Hem ock- X
Tamar ack
SPI B Rul es
Sout hern Pi ne
WCLIB Std 17
Dougl as Fir-Larch X
Hem Fi r X
WAPA Gradi ng Rul es
Dougl as Fir-Larch X
Hem Fi r X
Dougl as Fir-South X

-- End of Section
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SECTI ON 06190
PREFABRI CATED WOOD TRUSSES
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
UNI FORM BUI LDI NG CODE ( UBC)
UBC (1997) Uni f orm Bui | di ng Code
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Desi gn Cal cul ati ons; GA.

Submit nanufacturer's design cal cul ations prepared and seal ed by a
regi stered professional engineer

SD- 04 Shop Drawi ngs

Pr e- engi neered, shop-assenbl ed wood roof trusses; GA

Shop draw ngs shall include | ayout drawi ng indicating |ocation and spaci ng;
di mensi ons and size of nenbers; connection details; allowable materia
stresses, wind |oads, live |oads, and dead | oads; canber and all owabl e

defl ection; bridging size and spacing; and truss connectors.
PART 2 PRODUCTS
2.1 ROOF TRUSSES

Trusses fabricated fromstress-graded wood chord and web nenbers as shown.
2.1.1 Truss Design Loads

Trusses shall support a live load of 50 psf and wind | oad of 20 psf.

Det ermi ne and support wei ght of sub-roof, ceiling, and other dead | oads.
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Trusses shall be canbered twi ce dead | oad or as recomended by
manuf acturer. Deflection shall not exceed 1/240 of span

2.2 BRI DA NG

Provi de wood di agonal and straight bridging as required to devel op ful
| oad capabilities of trusses.

2.3  ACCESSCRI ES
2.3.1 Securing Trusses

Provi de anchors, plates, bolts, shear devices, outriggers, and
appurtenances to secure trusses to structure.

2.3.2 Truss Connectors

Provide 16 ga. gal vani zed truss connectors to attach trusses to top plate
of wall; Simpson TC Truss Connectors, or equal

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install trusses and accessories in accordance with shop draw ngs and
manuf acturer's instructions.

3.1.1 Gener a
Provi de tenporary bracing or false work to maintain safety and structural
integrity of nenbers until assenbly is in place and final connections are
made. Straighten trusses by nailing tenporary spacers to top and bottom
chords before application of decking. Conply with nanufacturer's
recomendati ons for bridging and connecti ons.

-- End of Section --
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SECTI ON 06200

FI Nl SH CARPENTRY
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE

ANSI A208.1 (1999) Particleboard Mat Forns Wods
ANSI Z7124.3 (1995) Plastic Lavatories
ANSI Z124.6 (1995) Plastic Sinks

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
Wod- Base Materials
AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)

AVWPA C9 (1997) Plywood - Preservative Treatnment by
Pressure Processes

AVWPA M4 (1996) Standard for the Care of
Preservati ve- Treated Whod Products

AVWPA P5 (1997) Standards for Waterborne
Preservatives

CALI FORNI A REDWDOD ASSOCI ATI ON ( CRA)

CRA RI S-01-SS (1997) Standard Specifications for G ades
of California Redwood Lunber

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY

NI ST PS 20 (1994; Addenda Jan. 1997) American
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Sof t wood Lunber Standards

NORTHEASTERN LUVMBER MANUFACTURERS ASSOCI ATl ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nor t heast ern Lumnber

SOQUTHERN CYPRESS MANUFACTURERS ASSCCI ATI ON ( SCVA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard
Specifications for Gades of Southern
Cypress

SOQUTHERN PI NE | NSPECTI ON BUREAU ( SPI B)

SPI B Rul es (1994; Supple 8 thru 11) Standard G adi ng
Rul es for Southern Pine Lunber

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-C)
Gradi ng Rul es For West Coast Lunber

VESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
WAPA Gradi ng Rul es (1999) Western Lunber Grading Rules 95
WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WWMVPA)

WWPA VW 6 (1987) Industry Standard for Non-Pressure
Treating of Whod M I | work

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Finish Carpentry; GA. Kiosk; GA. Vanities; GA
Drawi ngs showi ng fabricated itens and special m |l and woodwork itens
including, but not limted to vanities and kiosk. Draw ngs shall indicate
materials and details of construction, nethods of fastening, erection, and
installation.

SD- 14 Sanpl es
Solid polymer material; GA

Sanpl es shall be of sufficient size to show patterns, col or ranges, and
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types, as applicable, of the material proposed to be used.
1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undamaged condition, stored off
ground in fully covered, well-ventilated areas, and protected from extrene
changes in tenperature and humdity.

PART 2 PRODUCTS
2.1 WOOD I TEM5, SIDING AND TRIM

The Contractor shall furnish products which optim ze design by reducing the
amount of wood used (engi neered wood), or recycled wood products, and
preservatives w thout arsenic or chrom um when the products and nethods are
conpetitive in price or directed by the Contracting Oficer

2.1.1 Gradi ng and Marki ng

Materials shall bear the grademark, stanp or other identifying marks

i ndi cating grades of material and rules or standards under which produced.
Such identifying marks on a naterial shall be in accordance with the rule
or standard under which the material is produced, including requirenents
for qualifications and authority of the inspection organization, usage of
aut hori zed identification, and information included in the identification
The inspection agency for lunber shall be certified by the Board of Review,
Ameri can Lunber Standards Committee, to grade the species used. Except for
pl ywood, wood structural panels, and |unber, bundle narking will be
permtted in lieu of marking each individual piece. Surfaces that are to
be architecturally exposed to view shall not bear gradenarks, stanps, or

ot her types of identifying marks.

2.1.2 Si zes and Patterns

Lunber sizes and patterns shall conformto rules or standards under which
produced. Unless otherw se specified, |unber shall be surfaced on four
sides. Sizes and patterns for materials other than lunber shall conformto
requi renents of the rules or standards under which produced. Size

ref erences, unless otherw se specified, are nom nal sizes, and actual sizes
shall be within manufacturing tol erances all owed by the standard under

whi ch the product is produced.

2.1.3 Mbi st ure Cont ent
The maxi mum noi sture content of untreated trimand wood siding shall be 15
percent at the time of delivery to the jobsite and when install ed.
Moi sture content of all other material shall be in accordance with the
standard under which the product is produced.

2.1.4 Preservative Treat ment

2.1.4.1 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 wi th wat er borne
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preservatives listed in AWPA P5 to a retention level as follows:

a. 0. 25 pcf intended for above ground use.

b. 0.4 pcf intended for ground contact and fresh water use.
.1.4.2 Exteri or Wood Mol di ng and M I | wor k
Exterior wood nolding and nmillwork within 18 inches of soil, in contact
with water or concrete shall be preservative-treated in accordance with
WWPA WM 6. Exposed areas of treated wood that are cut or drilled after
treatment shall receive a field treatnment in accordance with AWA M.
Itens of all-heart material of cedar, cypress, or redwood will not require
preservative treatnent, except when in direct contact with soil.
.1.5 Interior Siding and Trim
.1.5.1 Car si di ng

Sout hern yel | ow pi ne, tongue and groove carsiding, edge V one or two side,
C and better, snooth face, kiln-dried, dinensions as shown.

.1.5.2 Trim (at Ceiling)

Sout hern yel | ow pine to match carsidi ng.
.1.6 Exterior Siding and Trim

.1.6.1 Si di ng

Western red cedar, tongue and groove |unber siding, edge V one or two side,
B clear, sawn face, kiln-dried, dinensions as indicated.

.1.6.2  Trim

Western red cedar, B clear, rough sawn.
1.7 Soffits

. 1.7.1 Har dboard and Pl ywood

Pl ywood soffits shall be western red cedar, 1/2 inch thick; plywod, DOC PS
1, exterior type, with all edges supported.

.1.8 Solid Polymer Material

.1.8.1 Cast, 100 Percent Acrylic Polyner Solid Surfacing Material

Solid polymer material shall be a honbgeneous filled solid polyner; not
coated, |lam nated or of a conposite construction; meeting ANSI Z124.3 and
ANSI Z124.6 requirements. Superficial damage to a depth of 0.01 inch shall

be repairabl e by sanding or polishing. Material thickness shall be 1/2"
t hi ck, m ni mum
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Patterns and colors for all solid polymer conponents and fabrications shal
be selected by the Contracting O ficer fromnanufacturer's standard
selection. Pattern and color shall occur, and shall be consistent in
appear ance, throughout the entire depth (thickness) of the solid polyner
material. Exposed surface finish shall be matte; gloss rating of 5-20.
Fabricate tops with integral backsplash and edges. Conply with solid
surfacing material manufacturer's reconmendati ons for adhesives, sealers,
fabrication, and finishing.

2.1.8.2 Solid Polynmer Sinks

Solid polymer sinks shall be a standard product of the solid polyner
manuf acturer, designed specifically to be installed in solid polyner
countertops. Sinks shall be of the sane pol yner conposition as the
adj oi ning counter top. Sink design shall support a seam adhesive
undernount installation nethod. Sinks shall be a single bow
configuration. Sink dinmensions shall be 16 inches by 13 inches by bow
si ze.

2.2 NAI LS

Nai |l s shall be the size and type best suited for the purpose and shal
conformto ASTMF 547. Nails shall be hot-dip gal vani zed or al uni num when
used on exterior work. For siding, length of nails shall be sufficient to
extend 1-1/2 inches into supports, including wood sheathing over fram ng
Screws for use where nailing is inpractical shall be size best suited for
pur pose.

PART 3 EXECUTI ON

3.1  GENERAL

3.1.1 Installation of Siding
Siding shall be accurately fitted and positioned w thout springing or
otherwi se forcing siding in place. Siding to have a stain finish shal
have nails set and stopped with nonstaining putty to match finished siding.
Siding to have a paint finish shall have nails driven flush.

3.1.2 Vertical Lunber Siding and Carsiding
Begin application at one corner with tongue edge toward adjacent wall; trim
tongue if necessary. Use a level or plunb Iine to ensure that first board
is installed vertically. Install subsequent courses with tongue and groove

edges tightly fitted together. Blind nail at naximum 16 in. on center

1. Leave 1/8 in. gap at trimand corners, unless otherw se recomended
by manufacturer, and apply seal ant.

3.1.3 Cei ling Carsiding
Begin application at one corner with tongue edge toward adjacent wall; trim

tongue if necessary. Install subsequent courses with tongue and groove
edges tightly fitted together. Blind nail at each roof truss.
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3.

3.

1. Leave 1/8 in. gap at trimand corners, unless otherw se recomended
by manufacturer, and apply seal ant.

2. Butt joints only over framng or blocking, nailing on each side of
each board and staggering joints in subsequent courses.

2 SOFFI TS
2.1 Wood

Panel s shall be applied with edges at joints spaced in accordance with
manufacturer's instructions and with all edges backed with fram ng nenbers.
Panel s shall be nailed 3/8 inch fromedges at 6 inches on center and at

i nternedi ate supports at 12 incheson center. Panels shall be installed
usi ng the nmaxi mum practical |engths.

.3 | NSTALLATION - WOOD TRI'M

1. Install trimin single, unjointed |engths for openings and runs

| ess than 10'. For | onger runs, use only one piece less than 10" in any
straight run. Stagger joints in adjacent nenbers. Cope at returns and
nmter corners.

2. Attach trimsecurely with uniformjoints providing for building
novenments. Secure woodwork to anchors or blocking built-in or directly
attached to substrates.

3. Blind nail where possible. Use fine finishing nails where exposed.
Set exposed nail heads for filling, except for exterior wood which
receives natural finish (if any).

4. Cean woodwork and fill nail holes in preparation for finishes
speci fi ed under Section 09900: PAI NTI NG GENERAL.

.3.1 Fascias and Exterior Trim

Exposed surfaces and square edges shall be machi ne sanded, caul ked, and
constructed to exclude water. Joints of built-up items, in addition to
nailing, shall be glued as necessary for weather-resistant construction
End joints in built-up nenbers shall be well distributed. Joints in flat
work shall be shoul dered. Backs of wide-faced miters shall be held
together with netal rings and glue. Fascias and other flat nmenbers shal
be in maxi num practicable I engths. Cornices shall be braced, bl ocked and
rigidly anchored for support and protection of vertical joints.

. 3.2 Mol di ngs and Interior Trim

Mol ding and interior trimshall be installed straight, plunb, |evel and
with closely fitted joints. Exposed surfaces shall be nachi ne sanded at
the mll. Mlded work shall be coped at returns and interior angles and
mtered at external corners. Intersections of flatwork shall be shoul dered
to ease any inherent changes in plane. Wndow and door trimshall be
provided in single lengths. Blind nailing shall be used to the extent
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practicable, and face nailing shall be set and stopped w th a nonstai ning
putty to match the finish applied. Screws shall be used for attachnent to
netal ; setting and stopping of screws shall be of the sanme quality as
requi red where nails are used.

3.4 WOODWORK | TENMVS
3.4.1 Installation - Genera

Itens shall be installed in accordance with the manufacturer's
reconmendat i on.

1. Condition woodwork to average prevailing humdity prior to
installation.

2. Install carpentry and woodwork plunb, level, true, and strai ght
with no distortions. Shimas required using conceal ed shins. Were
woodwor k abuts other finished work, scribe and cut for accurate fit.
Bef ore maki ng cutouts, drill pilot holes at corners.
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TABLES

Gradi ng
Rul es

Phase 1 Levees

TABLE 1.

Speci es

SPECI ES AND GRADE TABLES

Choi ce d ear C Sel ect

C &

EG-PHL

Better

NELMA Gradi ng Rul es

CRA RI S-01-SS
SCVA Specs
SPI B Rul es
WCLIB Std 17

East ern Cedar
East ern Henl ock
Tamar ack
Eastern W Pine
Nort hern Pine
Eastern Spruce
Bal sam Fi r
Redwood

Cypress

Sout hern Pi ne
Douglas Fir
Larch

Hem ock Fir
Mount ai n Heml ock
Sitka Spruce

WAPA Gradi ng Rul es

NOTE 1:
WAPA Gradi ng Rul es,
A for trim

NOTE 2:
shal |

West ern Cedar

Douglas Fir
Larch

Hem ock Fir

Mount ai n Heml ock
Western Larch

| daho White Pine
Lodgepol e Pi ne
Ponder osa Pi ne
Sugar Pi ne

Engl emann Spruce

Dougl as Fir South

Subal pine Fir

West ern Cedar

under WCLIB Std 17 shall
shal |

X

XX X X X X

be Grade B bevel

Interior trimshall

X X X

XX X X X X

X X

be Grade B; and under
for siding and Grade

Except as specified in NOTE 3 below, siding and exterior trim

be any of the species |listed above. be any one

of the species |isted above and the hi ghest grade of the species for stain

or natural
finish.

NOTE 3:
Tamar ack shal |

Sout hern Yel | ow Pi ne,

not be used where painting is required and may be used on

Dougl as Fir,

finish and one grade bel ow hi ghest grade of species for

Larch, Western Larch,

pai nt

and

exterior work only when approved and stained with a preservative type
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-- End of Section --
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SECTI ON 07210

BUI LDI NG | NSULATI ON
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

.2 REGULATCRY REQUI REMENTS

Conply with fire-resistance and flammbility ratings indicated on draw ngs
and as required by State Code. Conply with code interpretations by
governing authorities.

.3 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
I nsul ati on Product Data; GA.

Submit nanufacturer's product data for each type of insulation. Include
data substantiating conpliance with specified requirements.

.4 DELI VERY, STORAGE AND HANDLI NG

Do not allow insulation materials to becone wet or soiled, or covered with
ice or snow. Conmply with nanufacturer's recommendations for handli ng,
storage and protection

PART 2 PRODUCTS

2.

1 EXTRUDED POLYSTYRENE BOARD | NSULATI ON

Extruded cl osed-cell polystyrene with integral high-density skin conplying
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with ASTM C 578, Type X, mininum 15 psi conpressive strength, thernal
resistance (R-value at 40 deg F) of 5.4 per 1 in. thickness.

2.2 FI BERGLASS BATT | NSULATI ON
d ass fiber blankets with integral kraft paper vapor barrier or separate
vapor barrier as specified below, conmplying with ASTM C665, type | unfaced
or type Il faced; thermal performance of R 13 per 3-1/2 in. thickness.

Unf aced bl anket shall be non-conbustible as determ ned by ASTM E136.

2.3 NAI L- BASE, Rl G D- BOARD | NSULATI ON

2.3.1 CGeneral Requirenents
Conposite panel consisting of a felt skin integrally bonded to
pol yi socyanurate foam bonded to one or two | ayers of APA performance rated
7/ 16 inch waferboard or OSB board and a fiber reinforced facer

2.3.2 Thi ckness
4.5 inch nom nal thickness with an R value of 27.1.

2.3.3 Adhesi ve Type
Recomended by insul ati on nanufacturer for application.

2.3.4 Tape
Bright al um num sel f-adhering type, 2-inch wide.

2.3.5 O her Materials
Materials not specifically described but required for conplete, proper
installation of nail base rigid board insulation, subject to acceptance of
Contracting O ficer

2.4  VAPCR BARRI ER

6 m| sheet polyethylene, clear, for exterior wall and roof surfaces; vapor
barrier may be integral with batt insulation (above).

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Thi ckness

Extend i nsulation full thickness as shown over entire surface. Cut and fit
tightly around obstructions, and fill voids with insulation and mastic.

3.1.2 Manuf acturer's Recomendati ons
Conply with manufacturer's recomrendations for particular conditions of

installation. |If printed instructions are not available or do not apply to
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project conditions, consult manufacturer's technical representative for
speci fic recommendati ons before proceeding w th work.

3.1.3 I nsul ation Layers

Apply a single layer of insulation of required thickness, unless otherw se
shown or as required to make up total thickness.

3.1. 4 I nsul ati on Bel ow G ade

Use extruded pol ystyrene Type |V, ninimm 25 psi conpressive strength,
where insulation is below grade or in contact with soil

3.1.5 Masti cs

Mastics used with pol ystyrene insulation shall be approved for use by
i nsul ati on manufacturer.

3.2  VAPCR BARRI ER | NSTALLATI ON

Install polyethyl ene vapor barrier on warm side of exterior wall and
ceiling insulation. Vapor barrier shall be continuous and conpl ete. Tape
all projections thru barrier to forma seal. Lap all joints 6 inches. Tape
joints and edges at ceiling and at floor

3.3 NAI L BASE RI G D BOARD | NSULATI ON
Apply adhesive to the insulation board as recommended by the insulation and
adhesi ve manufacturers. Adhere boards to netal deck. Nail base rigid board
insulation to nmetal deck. Place boards in a nethod to maxi m ze contact
beddi ng by staggering end joints. Butt edges and ends tight to adjacent
board and to protrusions. Tape all joints.

3.4 M SCELLANEOQOUS | NSULATI ON

I nsul ate m scel |l aneous voids and cavity spaces as designated. Apply vapor
barrier where necessary to prevent infiltration of outside air

-- End of Section --
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2  WARRANTY FORMS
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SECTI ON 07412

NON- STRUCTURAL METAL ROCFI NG

PART 1

1.

GENERAL

1 REFERENCES

04/ 01

The publications listed below forma part of this specification to the

ext ent

ref er enced.

desi gnation only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 463/ A 463M (1999a) Steel Sheet, Al uni nunt Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1999) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 792/ A 792M (1999) Steel Sheet, 55% Al um num Zi nc
Al'l oy-Coated by the Hot-Di p Process

ASTM B 209 (1996) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM B 209M (1995) Al unmi num and Al unmi num Al | oy Sheet
and Plate (Metric)

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

ASTM C 612 (1993) M neral Fiber Block and Board
Thermal |nsul ation

ASTM C 991 (1998) Flexible A ass Fiber Insulation for
Pr e- Engi neered Metal Buil dings

ASTM C 1177/ C 1177M (1996) d ass Mat Gypsum Substrate for Use

as Sheat hi ng

ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board
ASTM D 226 (1997a) Asphalt-Saturated Organic Felt

Used in Roofing and Waterproofing
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ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 523 (1999) Specul ar d oss

ASTM D 610 (1995) Eval uating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on dear and Pignented O ganic
Fi ni shes

ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Calculation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 2247 (1997) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM D 4214 (1998) Eval uating Degree of Chal king of

Exterior Paint Filns

ASTM D 4397 (1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricul tural
Appli cations

ASTM D 4587 (1991) Conducting Tests on Paint and
Rel ated Coatings and Materials Using a
Fl uorescent UV-Condensation Light- and
WAt er - Exposure Apparat us

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials
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ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

UNDERWRI TERS LABCRATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi stance of Roof Assenblies

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish a comrercially avail able roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing systemshall be provided by the Contractor as a

conpl ete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the sane roofing system nmanufacturer

1.2.1 Non- Structural Metal Roof System

The Non-Structural Metal Roof System covered under this specification shal
include the entire roofing system the netal roof panels, fasteners,
connectors, roof securement conponents, and assenblies tested and approved
in accordance with UL 580. The systemshall be installed on a substrate
specified in Section 07210: BU LDI NG | NSULATION. In addition, the system
shal | consist of panel finishes, slip sheet, all accessories, conponents,
and trimand all connections with roof panels. This includes roof
penetration itens such as vents, skylights, eaves, ridge, hip, valley,
rake, gable, wall, or other roof systemflashings installed and any ot her
conponents specified within this contract to provide a weathertight roof
system and itens specified in other sections of the specifications that
are part of the system

1.2.2 Manuf act ur er

The non-structural netal roofing systemshall be the product of a

manuf acturer who has been in the practice of manufacturing netal roofs for
a period of not less than 3 years and has been involved in at |east five
projects simlar in size and conplexity to this project.

1.2.3 Installer

The installer shall be certified by the netal roof manufacturer to have
experience in installing at |east three projects that are of conparable
size, scope and conplexity as this project for the particular roof system
furnished. The installer may be either enployed by the nanufacturer or be
an i ndependent installer.

1.3 DESI GN LQADS
Non-structural Metal Roof System assenblies shall be tested as defined in
UL 580 and shall be capable of resisting the wind uplift pressures shown on

the contract drawi ngs or, as a mininum shall be approved to resist w nd
uplift pressures of UL 580, O ass 90.
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1

4 PERFORVANCE REQUI REMENTS

The nmetal roofing systemsupplied shall conformto the roof slope, the
underl ayment, and uplift pressures shown on the contract drawi ngs. The
Contractor shall furnish a commercially avail abl e roofing system which
satisfies all the specified requirenents.

.5 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Met al Roofing; GA

Drawi ngs consisting of catalog cuts, flashing details, erection draw ngs,
shop coating and finishing specifications, and other data as necessary to
clearly describe materials, sizes, |layouts, construction details,
fasteners, and erection. Draw ngs shall be provided by the netal roofing
manuf act urer.

Warranties; GA
At the conpletion of the project, signed copies of the 5-year Warranty for

Non- Structural Metal Roofing System a sanple copy of which is attached to
this section, and the 20-year Manufacturer's Material VWarranties.

.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undanaged condition
and stored out of contact with the ground. Materials shall be covered with
weat her tight coverings and kept dry. Material shall not be covered with
pl astic where such covering will allow sweating and condensation. Plastic
may be used as tenting with air circulation allowed. Storage conditions
shal | provide good air circulation and protection from surface staining.

.7 WARRANTI ES

The Non-Structural Metal Roofing Systemshall be warranted as outlined
bel ow. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

. 7.1 Contractor's Watherti ghtness Warranty

The Non-Structural Metal Roofing Systemshall be warranted by the
Contractor on a no penal sumbasis for a period of five years agai nst

mat eri al and wor kmanshi p deficiencies; systemdeterioration caused by
exposure to the el enments and/or inadequate resistance to specified service
design | oads, water |eaks, and wind uplift damage. The roofing covered
under this warranty shall include the entire roofing system including but
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not limted to, the roof panels, fasteners, connectors, roof securenent
conponents, and assenblies tested and approved in accordance with UL 580.
In addition, the systemshall consist of panel finishes, slip sheet,

i nsul ation, vapor retarder, all accessories, conponents, and trimand al
connections with roof panels. This includes roof penetration itens such as
vents, curbs, skylights; interior or exterior gutters and downspouts;

eaves, ridge, hip, valley, rake, gable, wall, or other roof system
flashings installed and any other conponents specified within this contract
to provide a weathertight roof system and itens specified in other
sections of the specifications that are part of the roof system All

mat eri al and wor kmanshi p deficiencies, systemdeterioration caused by
exposure to the el ements and/or inadequate resistance to service design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's required warranty
for issue resolution of warrantabl e defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all material

| abor, and related nmarkups. The Contractor shall supplenment this warranty
with witten warranties fromthe installer and system manufacturer, which
shall be submtted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
Contractor's witten warranty shall be as outlined in attached WARRANTY FOR
NON- STRUCTURAL METAL ROOF SYSTEM and shall start upon final acceptance of
the facility. It is required that the Contractor provide a separate bond
in an anpbunt equal to the installed total roofing systemcost in favor of
the owner (Governnent) covering the Contractor's warranty responsibilities
ef fective throughout the 5 year Contractor's warranty period for the entire
roofing systemas outlined above.

1.7.2 Manuf acturer's Material Warranties

The Contractor shall furnish, in witing, the follow ng nanufacturer's
material warranties which cover all Non-Structural Metal Roofing System
conponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil material

a. A manufacturer's 20 year material warranty warranting that the
al um num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coat ed steel as specified herein will not rupture, fai
structurally, or perforate under nornmal atnospheric conditions at the site.
Liability under this warranty shall be Iimted exclusively to the cost of
either repairing or replacing nonconform ng, ruptured, perforated, or
structurally failed coil naterial

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory color finish, under nornal atnospheric
conditions at the site, will not crack, peel, or delam nate; chalk in
excess of a nunerical rating of 8 when neasured in accordance with ASTM D
4214; or fade or change colors in excess of 5 NBS units as neasured in
accordance with ASTM D 2244. Liability under this warranty i s exclusively
limted to refinishing or replacing the defective coated coil materi al

PART 2 PRODUCTS

2.1 ROOF PANELS
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Panel s shall be steel and shall have a factory color finish. Length of
sheets shall be sufficient to cover the entire length of any unbroken roof
sl ope for slope lengths that do not exceed 30 feet. Sheets |onger than
30 feet may be furnished if approved by the Contracting Oficer. Panels
shal |l be zinc-coated steel conformng to ASTM A 653/ A 653M  Design

provi sions shall be made for thermal expansion and contraction consi stent
with the type of systemto be used. All sheets shall be either square-cut
or mter-cut. The ridge cap shall be installed as recommended by the netal
roofi ng manufacturer. Height of corrugations, ribs, or seans, at overlap
of adjacent roof sheets shall be the building manufacturer's standard for
t he indi cated roof sl ope.

Products identified in this section by reference to a specific manufacturer
and product nane/ nunber are identified for the purpose of establishing a
standard of quality , type, and function. Products of other manufacturers
may be submitted for those listed. Provided the substitution is equal in
quality, type, and function and nmeets the specified requirenents.

Panel s shall conformto the requirenments bel ow.
2.1.1 Pump Stations K7, K10, L1, and L2

Ber muda roofing system 24 gauge steel traditional design with 9 1/2 inch
vertical exposure laid in horizontal |ayers, concealed clip fastener
UNA- cl ad UC- 700, by Copper Sales, Inc.

2.1.2 Pump Station K12

Snap-on standi ng seamroofing, 24-gauge steel, 12-inch w de panel with 1
1/2-inch pan leg (1 3/4-inch high standing seam), conceal ed fasteners and
hol d-down cups; UNA-clad UC-1, by Copper Sales, Inc.

2.1.3 Restroom Type 1, Restroom Type 2

Snap-on standi ng seamroofing, 24-gauge steel, 12-inch w de panel with 1
1/2-inch pan leg (1 3/4-inch high standing seam), conceal ed fasteners and
hol d-down cups; UNA-clad UC-1, by Copper Sales, Inc.

2.2  ACCESSCRI ES

Accessories shall be conpatible with the roofing furnished. Flashing,
trim netal closure strips, caps, and simlar nmetal accessories shall be
not |ess than the m nimumthi cknesses specified for roof panels. Exposed
netal accessories shall be finished to natch the panels furnished. Ml ded
closure strips shall be bitum nous-saturated fiber, closed-cell or
solid-cell synthetic rubber or neoprene, or polyvinyl chloride prenolded to
mat ch configuration of the panels and shall not absorb or retain water

Ri dge vent, where noted on draw ngs, shall be Cor-A-Vent V-600 with | ow
profile cap, cap color and flashing match roof panels, or equal, as

manuf actured by Cor-A-Vent, Inc., Mshawaka, | N 46546, (800) 837-8368, Fax
(800) 645-6162.

2.3 FASTENERS
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Fasteners for roof panels shall be zinc-coated steel, alum num or nylon
capped steel, type and size as recomended by the manufacturer to neet the
perfornmance requirenents. Fasteners for accessories shall be the

manuf acturer's standard. Exposed roof fasteners shall be gasketed or have
gasketed washers on the exterior side of the roofing to waterproof the
fastener penetration. Wsher material shall be conpatible with the panels;
and gasketed portion of fasteners or washers shall be neoprene or other
equal |y durable elastoneric material approximately 1/8 inch thick

2.4 FACTORY COLOR FI NI SH

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prime coat. Colors shall be selected by the Contracting
Oficer fromnmanufacturer's standard colors. The exterior coating shall be
a nomnal 1 ml thickness consisting of a topcoat of not less than 0.7 m |
dry filmthickness and the paint nanufacturer's reconmended prinmer of not
less than 0.2 mi| thickness. The exterior color finish shall neet the
test requirements specified bel ow

2.4.1 Cyclic Salt Fog/ UV Test

A sanpl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenent in the test. |Imediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not less than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as deternined by
ASTM D 610; and a rating of 6, over 1/16 to 1/8 inch failure at scribe, as
det erm ned by ASTM D 1654.

2.4.2 Fornmability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di anmeter mandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.4.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587. The
coating shall withstand the weathering test w thout cracking, peeling,
blistering, |oss of adhesion of the protective coating, or corrosion of the
base netal. Protective coating that can be readily renoved fromthe base
netal with tape in accordance with ASTM D 3359, Test Method B, shall be
considered as an area indicating | oss of adhesion. Follow ng the

accel erated weat hering test, the coating shall have a chalk rating not |ess
than No. 8 in accordance with ASTM D 4214 test procedures, and the color
change shall not exceed 5 CIE or Hunter Lab color difference (delta E)
units in accordance with ASTM D 2244,

2.4. 4 Hum dity Test
When subjected to a hum dity cabinet test in accordance with ASTM D 2247

for 1000 hours, a scored panel shall show no signs of blistering, cracking,
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creepage or corrosion.
2.4.5 | npact Resi stance

Fact ory- pai nted sheet shall wi thstand direct and reverse inpact in
accordance with ASTM D 2794 0.500 inch di aneter hem spherical head

i ndenter, equal to 1.5 tines the netal thickness in mls, expressed in
i nch-pounds, wi th no cracking.

2.4.6 Abr asi on Resi st ance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a nminimumof 50 liters of sand
bef ore the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the al um num base netal

2.4.7 Pol | uti on Resi st ance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.5  UNDERLAYMENTS
2.5.1 Felt Under| aynent

Felt underlaynent shall be No. 30 felt in accordance with ASTM D 226, Type
Il1, or as indicated on the draw ngs.

2.5.2 Rubberi zed Under | aynment

Rubberi zed underl aynent shall be equal to "lce and Water Shield" as

manuf actured by Grace Construction Products, "Wnterguard" as nmanufactured
by Certai nTeed Corporation, or "Wather Watch Ice and Water Barrier" as
manuf actured by GAF Building Materials Corporation

2.5.3 Sli p Sheet

Slip Sheet shall be 5 pounds per 100 sf rosin sized unsaturated building
paper .

2.6 SEALANT

Seal ant shall be an elastoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubberlike consistency. Sealant placed in the roof pane

standing seamribs shall be provided in accordance with the manufacturer's
reconmendat i ons.

2.7 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conmpounds
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shal | be nonrunning after drying.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawings. Dissimlar materials which are not conpatible
when contacting each other shall be insulated by means of gaskets or

i nsul ati ng conpounds. Inproper or mslocated drill holes shall be plugged
with an oversize col or-marhed screw fastener and gasketed washer; however,
sheets with an excess of such holes or with such holes in critica

| ocations shall not be used. Exposed surfaces and edges shall be kept
clean and free from seal ant, netal cuttings, hazardous burrs, and ot her
foreign material. Stained, discolored, or danaged sheets shall be renpved
fromthe site.

1.1 Roof i ng

Side |l aps shall be laid away fromthe prevailing winds. Side and end |ap
di stances, joint sealing, and fastening and spacing of fasteners shall be
in accordance with manufacturer's standard practice. Spacing of exposed
fasteners shall present an orderly appearance. Side |aps and end | aps of
roof panels and joints at accessories shall be sealed. Fasteners shall be
driven normal to the surface. Method of applying joint sealant shal
conformto the manufacturer's recommendation to achieve a conplete

weat hertight installation. Accessories shall be fastened into substrate
except as otherw se approved. Closure strips shall be provided as

i ndi cated and where necessary to provi de weat hertight construction

. 1.2 Field Form ng of Roof Panels for Unique Areas

When roofing panels are formed fromfactory-color-finished steel coils at
the project site, the sane care and quality control neasures that are taken
in shop form ng of roofing panels shall be observed. Rollformer shall be
operated by the nmetal roofing nmanufacturer's approved installer. In cold
weat her conditions, preheating of the steel coils to be field fornmed shal
be performed as necessary just prior to the rolling operations.

. 1.3 Under | aynment

Under | ayment types shall be installed where shown on the draw ngs; they
shall be installed directly over the substrate. |f a roof panel rests
directly on the underlaynments, a slip sheet shall be installed as a top

| ayer, beneath the netal roofing panels, to prevent adhesion. All

underl aynments shall be installed so that successive strips overlap the next
lower strip in shingle fashion. Underlaynents shall be installed in
accordance with the nanufacturer's witten instructions. The underlaynents
shal | ensure that any water that penetrates bel ow the netal roofing panels
will drain outside of the building envel ope

2  WARRANTY FORMS
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM

FACI LI TY DESCRI PTI ON

BU LDl NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNNER

ONNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

THE NON- STRUCTURAL METAL ROOF SYSTEM I NSTALLED ON THE ABOVE NAMED BUI LDING | S
WARRANTED BY FOR A PERIOD OF FI VE (5) YEARS
AGAI NST WORKMVANSHI P AND MATERI AL DEFI Cl ENCES, W ND DAMAGE, STRUCTURAL

FAI LURE, AND LEAKAGE. THE NON- STRUCTURAL METAL ROOFI NG SYSTEM COVERED UNDER
THI'S WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIMTED TO THE FOLLOW NG THE
ENTI RE ROOFI NG SYSTEM MANUFACTURER SUPPLI ED FRAM NG AND STRUCTURAL MEMBERS,
METAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COMPONENTS, AND
ASSEMBLI ES TESTED AND APPROVED | N ACCORDANCE W TH UL 580. I N ADDITION, THE
SYSTEM PANEL FI NI SHES, SLIP SHEET, | NSULATI ON, VAPOR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRI M AND ALL CONNECTI ONS ARE | NCLUDED. THI'S

| NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS, CURBS, SKYLI GHTS; | NTERI OR OR
EXTERI OR GUTTERS AND DOWNSPCUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE,

WALL, OR OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FI ED W THI N THI S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND

| TEMS SPECI FI ED I N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE
NON- STRUCTURAL METAL ROCFI NG SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAVAGE, STRUCTURAL FAILURE, AND LEAKAGE
ASSOCI ATED W TH THE NON- STRUCTURAL METAL ROOF SYSTEM COVERED UNDER THI S
WARRANTY SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFICER.  THI'S
WARRANTY SHALL COVER THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL
MATERI AL, LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY
COMVENCED ON THE DATE OF FI NAL ACCEPTANCE ON AND
W LL REMAIN I N EFFECT FOR STATED DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROCFI NG SYSTEM
(conti nued)

THE CONTRACTCOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER AND/ OR | NSTALLER OF THE NON- STRUCTURAL METAL ROOFI NG SYSTEM
VWHI CH SHALL BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE
CONTRACTOR W LL BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED I N
THE SPECI FI CATI ONS AND AS | NDI CATED I N THI S WARRANTY EXAMPLE.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG FI RE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM CIVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORRCSI ON CAUSED BY EXPOSURE TO CORRCOSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE CR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE NON- STRUCTURAL METAL ROOF DUE TO ACTI ONS BY
THE OMNER TO I NHI BI T FREE DRAI NAGE OF WATER FROM THE ROOF AND GUTTERS AND
DOVWNSPOUTS CR ALLOW PONDI NG WATER TO COLLECT ON THE ROOF SURFACE.
CONTRACTOR S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW
PONDI NG WATER.

6. TH' S WARRANTY APPLIES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM I T
DOES NOT | NCLUDE ANY CONSEQUENTI AL DAVAGE TO THE BUI LDI NG | NTERI OR CR
CONTENTS WHI CH IS COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N
THI' S CONTRACT.

7. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR;, AND TH S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES.

* %
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CONTRACTOR' S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
NON- STRUCTURAL METAL ROOF SYSTEM
(conti nued)

**REPORTS OF LEAKS AND ROOF SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N
48 HOURS OF RECEI PT OF NOTI CE, BY TELEPHONE OR I N WRI TI NG, FROM EI THER THE
OMER OR CONTRACTI NG OFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE TH S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERMANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTI CE, AND COVWPLETED W THI N A REASONABLE
TIVME FRAME. | F THE CONTRACTCOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED I N THE CONTRACT AND AS CONTAI NED HEREI N, THE

CONTRACTI NG OFFI CER MAY HAVE THE NON- STRUCTURAL METAL ROOF SYSTEM REPAI RED OR
REPLACED BY OTHERS AND CHARCGE THE COST TO THE CONTRACTOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OMER S DEMAND FOR REPAI RS ANDY OR
REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER ElI THER BY REQUESTI NG
A CONTRACTI NG OFFI CER S DECI SI ON UNDER THE CONTRACT DI SPUTES ACT, OR BY
REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE REQUEST FOR AN

ARBI TRATCR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTI ES SHALL, W THI N TEN (10) DAYS,

JO NTLY REQUEST A LI ST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTI ES SHALL CONFER W THI N TEN (10) DAYS AFTER
RECEI PT OF THE LI ST TO SEEK AGREEVMENT ON AN ARBI TRATOR | F THE PARTI ES
CANNOT AGREE ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF
THE CONTRACTOR S COMPANY W LL STRIKE ONE (1) NAME FROM THE LI ST ALTERNATI VELY
UNTIL ONE (1) NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED
ARBI TRATCR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPCRTER, COURTROOM OR SI TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. ElI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG  THE DECI SI ON OF THE ARBI TRATCR

W LL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAMED COPY OF THI S WARRANTY SHALL BE POSTED I N THE MECHANI CAL ROOM OR
OTHER APPROVED LOCATI ON DURI NG THE ENTI RE WARRANTY PERI OD.

-- End of Section --
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SECTI ON 07466
METAL SCOFFI T AND FASCI A
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 209 (1996) Al unmi num and Al uni num Al | oy Sheet
and Pl at e.
ASTM E 84 (1998) Surface Burning Characteristics of

Bui l ding Materials
1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Manuf acturer's Product Data; GA.
Submit nmanufacturer's current product data including specifications,
handl i ng, storage and installation instructions, and nmi nt enance and
cl eani ng reconmendat i ons.
1.3 QUALI TY ASSURANCE
1.3.1 Qualifications
1.3.1.1 Gener al

Provide netal soffit and facia systens units nade of conponents of standard
construction furnished by one manufacturer as coordinated assenbli es.

1.3.1.2 Manuf act ur er
Five years experience in the manufacture of netal soffit and facia systens,

with 6 projects of sinmlar size, scope and type of which 3 have been in
successful use for 3 years or |onger.
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1.3.1.3 Cont r act or

Three years experience in the installation of nmetal soffit and facia
syst ens.

1.3.1.4 Per sonne
For actual installation of netal soffit and facia systens, use personne
skilled in work required, conpletely famliar with nanufacturer's
recommended nethods of installation, thoroughly famliar with requirenents
of work.

1.4 DELI VERY, STORAGE, AND HANDLI NG

1.4.1 Protection

Protect nmetal soffit and facia systens from damage during shi pnent, storage
and construction.

1.4.2 Del i very

Deliver materials to the job site in factory seal ed contai ners bearing the
manuf acturer's name and brand.

1.4.3 Damaged Materi al

Repl ace danage material prior to acceptance at no additional cost to the
Owner .

1.5 PRQIECT CONDI Tl ONS

1.5.1 Exi sting Conditions:

1.5.1.1 Fiel d D nmensions
Drawi ngs do not purport to show actual dinensions, but are intended only to
establish | ocation and scope of work. Field verify dinmensions and assune
full responsibility for their accuracy.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Sheet St ock
ASTM B 209; 3005-H19 grade al um num sheet.

2.1.2 Accessories

2.1.2.1 Seal ants and Gaskets
Manuf acturer's standard type suitable for use with installation of netal

facia and soffit; non-shrinking and non-saggi ng for exterior applications.
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2.1.2.2 Cont act Cenent

Wat er proof, all-weather type, cured resilient without final set.
.1.2.3 Touch-up Pai nt

As recomended by nanufacturer.

.1.2.4 Fast eners

Manuf acturer's standard type to suit application.

.1.2.5 Oher Muterials.

O her materials not specifically described but required for conplete,
proper installation of netal soffit and facia systens, subject to
acceptance of Architect

.2 FABRI CATI ON

2.1 Sof fit Panel s

M ni mum 0. 019 i nch sheet stock; 12 inch w de panels vented with el ongated
slits or small perforation.

. 2.2 Facias, Trim Closure Pieces, Caps, In Fills

Sane material, thickness, and finish (where exposed) as sheet stock; use
manuf acturer's standard prenmanufactured profil es where possible.

. 2.3 Anchorage and Support Menbers
M ni mum 0. 014 inch gage thick alum numgirts.
.3 FI NI SH
. 3.1 Exposed Surfaces of Soffit and Facia System

Two-coat acrylic type finish of color selected by the Contracting Oficer
fromthe nanufacturer's standard col ors.

.3.2 Seal ants and Gaskets
Color to match nmetal Facia and Soffit.
.3.3 Fast eners

Finish to match netal facia and soffit.

PART 3 EXECUTI ON

1 EXAM NATI ON
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3.1.1 Work of Ot her Trades

Prior to commencing work, carefully inspect and verify that work is
conplete to point where this installation nmay properly conmrence.

3.1.2 Verification of Conditions
Verify that netal soffit and facia systens nmay be installed in accordance
with original design, pertinent codes and regul ati ons, and perti nent
portions of referenced standards.

3.1.3 Di screpanci es
| mredi ately notify Architect in witing. Do not proceed with installation
in areas of discrepancy until fully resolved. Commencenent of installation
signifies acceptance of surface conditions.

3.2 PREPARATI ON

3.2.1 Protection
Protect installed work and naterials of other trades.

3.2.2 Surface Preparation
Protect facia and soffit surfaces in contact with cenentitious materials
and dissimlar netals with bitum nous paint. Allowto dry prior to
installation.

3.3 | NSTALLATI ON

Install netal facia, soffit, and rel ated conponents in accordance wth
manuf acturer's instructions.

Renove site cuttings fromfinish surfaces.

Permanently fasten facia and soffit systemto structure; align, level, and
plunmb within specified tol erances.

3.4 CONSTRUCT! ON
3.4.1 Site Tol erances

Maxi mum of fset fromtrue alignment between adjacent nenbers butting or
in-line: 1/8 inch.

Maxi mum vari ation from plane or | ocation indicated on Drawi ngs: 1/4 inch.
3.5 REPAI R/ RESTORATI ON
Touch up narred finishes, but replace units that cannot be restored to

factory-fini shed appearance. Use materials, procedures reconmended or
furni shed by manufacturer.
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3.6  ADJUSTI NG

Repl ace danaged materials with new materials conplying with specified
requi renents.

3.7 CLEANI NG
3.7.1 Site

Do not allow accurul ation of scraps, debris arising fromwork of this
section. Maintain premises in neat, orderly condition

3.7.2 System

Renove tenmporary covering and ot her provisions nade to mnimze soiling of
ot her worKk.

Promptly clean surfaces not to receive netal soffit and facia systens;
repair surfaces stained, marred or otherw se danaged duri ng worKk.

Cl ean exposed surfaces of netal soffit and facia systens using materials
and net hods recommended by manufacturer

When work is conpl eted, renpve unused nmaterials, containers, equipnent, and
debri s.

3.8 PROTECTI ON
Provide final protection and maintain conditions, in a manner acceptable to
manuf acturer to ensure work is w thout danage or deterioration at tinme of

Subst antial Conpletion.

-- End of Section --

SECTI ON 07466 Page 7



East Grand Forks, Phase 1 Levees EGFPHL

SECTI ON TABLE OF CONTENTS
DIVISION 07 - THERVAL & MJ STURE PROTECTI ON
SECTI ON 07900
JO NT SEALI NG

04/ 01

PART 1 GENERAL

1.1 REFERENCES
1.2 SUBM TTALS
1.3 ENVI RONMVENTAL REQUI REMENTS
1.4 DELI VERY AND STORAGE
PART 2 PRODUCTS
2.1 BACKI NG
2.1.1 Rubber
2.1.2 Synt heti ¢ Rubber
2.1.3 Neopr ene
2.2 BOND- BREAKER
2.3 PRI MER
2.4  SEALANT
2.4.1 Lat ex
2.4.2 El astoneric
2.4.3 TO LET ROOM SEALANT
2.5 SCLVENTS AND CLEANI NG AGENTS
PART 3 EXECUTI ON
3.1 GENERAL
3.1.1 Surface Preparation
3.1.2 Concrete and Masonry Surfaces
3.1.3 St eel Surfaces
3.1. 4 Al umi num Sur f aces
3.1.5 Wbod Surfaces
3.2  APPLI CATI ON
3.2.1 Maski ng Tape
3.2.2 Backi ng
3.2.3 Bond- Br eaker
3.2. 4 Pri nmer
3.2.5 Seal ant
3.3 CLEANI NG

-- End of Section Table of Contents --

SECTI ON 07900 Page 1



East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 07900
JO NT SEALI NG
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 570 (1995) G |- and Resin-Base Caul ki ng
Conmpound for Building Construction

ASTM C 734 (1993) Low Tenperature Flexibility of
Latex Seal ants After Artificial Wathering

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM C 1085 (1991) Butyl Rubber-Based Sol vent - Rel ease
Seal ant s

ASTM C 1184 (1995) Structural Silicone-Seal ants

ASTM D 217 (1994) Cone Penetration of Lubricating

Grease (| P50/88)

ASTM D 1056 (1991) Flexible Cellular Mterials -
Sponge or Expanded Rubber

ASTM D 1565 (1981; R 1990) Flexible Cellular Mterials
- Vinyl Chloride Polynmers and Copol yners
(Open-Cel |l Foam

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for infornmation only. The
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followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Seal ant; GA
Manuf acturer's descriptive data including storage requirenents, shelf |ife,
curing tinme, instructions for mxing and application, and priner data (if

required). A copy of the Material Safety Data Sheet shall be provided for
each solvent, priner or sealant material

.3 ENVI RONVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of40 to 90 degrees F
when the seal ants are applied.

.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the nanufacturer's original
unopened contai ners. The container |abel or acconpanying data sheet shal
include the following infornmation as applicable: manufacturer, name of
material, fornula or specification nunber, |ot nunber, color, date of
manuf acture, nmixing instructions, shelf life, and curing tine at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between40 and 90 degrees F unless otherw se

speci fied by the nanufacturer

PART 2 PRODUCTS

2.

1 BACKI NG

Backi ng shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell nmaterial, unless otherw se indicated.

1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 2, closed cell,
Class A round cross section

. 1.2 Synt heti ¢ Rubber

Synt heti ¢ rubber backi ng shall be ASTM C 509, Option |, Type | preforned
rods or tubes.

. 1.3 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, cl osed cell expanded neoprene cord
Type 2, Cass C, Gade 2C2.

.2 BOND- BREAKER

Bond- br eaker shall be as recommrended by the seal ant nanufacturer to prevent
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adhesi on of the sealant to backing or to bottomof the joint.
2.3 PRI MER

Primer shall be non-staining type as recomended by seal ant nanuf act urer
for the application.

2.4 SEALANT
2.4.1 Lat ex
Latex Seal ant shall be ASTM C 834.
2.4.2 El astomneric
El astoneric seal ants shall conformto ASTM C 920 and the fol |l ow ng:
a. Polyurethane sealant: Gade NS, dass 25, Use NT
b. Silicone sealant: Type S, Grade NS, dass 25, Use NT
2.4.3 TA LET ROOM SEALANT

For plunbing fixtures, provide white silicone rubber, mldew resistant; GE
SCS 1702, Dow Corning 786, or equal

2.5 SCLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of al
frost, condensation and noisture. Q1l, grease, dirt, chalk, particles of
nortar, dust, |loose rust, loose nmll scale, and other foreign substances
shal |l be renoved from surfaces of joints to be in contact with the seal ant.

O and grease shall be renmpbved with solvent and surfaces shall be wi ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific recomendations.

3.1.2 Concrete and Masonry Surfaces
Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renpbved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

3.1.3 St eel Surfaces
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Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or would damage adjacent finish work,
the netal shall be scraped and wire brushed to renove | oose mll scale.
Protective coatings on steel surfaces shall be renpbved by sandbl asting or
by a solvent that |eaves no residue.

3.1. 4 Al um num Sur f aces

Al umi num surfaces to be in contact with sealants shall be cl eaned of
tenporary protective coatings. Wen nmasking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
applying the sealant. Solvents used to renove protective coating shall be
as reconmended by the manufacturer of the alum numwork and shall be
non- st ai ni ng.

3.1.5 Wood Surfaces

Wbod surfaces to be in contact with sealants shall be free of splinters and
sawdust or other |oose particles.

3.2  APPL| CATI ON
3.2.1 Maski ng Tape

Maski ng tape nay be placed on the finish surface on one or both sides of a
joint cavity to protect adjacent finish surfaces frompriner or seal ant
snears. Masking tape shall be renmpbved within 10 mnutes after joint has
been filled and tool ed.

3.2.2 Backi ng

Backi ng shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

3.2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

3.2. 4 Pri ner

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be prined.

3.2.5 Seal ant

Seal ant shall be used before expiration of shelf [ife. Milti-conponent
seal ants shall be m xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
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dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy smooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded natter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant nanufacturer

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --
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SECTI ON 08110

STEEL DOORS AND FRAMES
04/ 01

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI A250. 8 (1998) Steel Doors and Franes
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 236 (1989; R 1993) Steady-State Ther nal
Per formance of Buil di ng Assenblies by
Means of a CGuarded Hot Box

ASTM C 976 (1990; R 1996) Thernml Perfornmance of
Bui | di ng Assenblies by Means of a
Cal i brat ed Hot Box

ASTM D 2863 (1997) Measuring the M ni num Oxygen
Concentration to Support Candl e-Li ke
Conmbustion of Plastics (Oxygen | ndex)

ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

DOOR AND HARDWARE | NSTI TUTE ( DHI)

DH Al115.1G (1994) Installation Guide for Doors and
Har dwar e

STEEL DOOR | NSTI TUTE (SDA)
SDA SDI - 106 (1996) Standard Door Type Nonencl ature
sSDA SsDI - 107 (1997) Hardware on Steel Doors
(Rei nforcenent - Application)

2 SUBM TTALS
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CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
St eel Doors and Franes; GA.

Drawi ngs usi ng standard door type nonenclature in accordance with SDO
SDI - 106 indicating the | ocation of each door and frame, elevation of each
nodel of door and franme, details of construction, nmethod of assenbling
sections, location and extent of hardware reinforcenment, hardware

| ocations, type and |ocation of anchors for franes, and thicknesses of
netal. Drawi ngs shall include catalog cuts or descriptive data for the
doors, frames, and weatherstripping including air infiltration data and
manuf acturers printed instructions.

.3 DELI VERY AND STORAGE

During shipnment, welded unit type frames shall be strapped together in

pairs with heads at opposite ends or shall be provided with tenporary stee
spreaders at the bottom of each frane; and knockdown type franes shall be
securely strapped in bundles. Materials shall be delivered to the site in
undamaged condition, and stored out of contact with the ground and under a
weat hertight covering permtting air circulation. Doors and assenbl ed
frames shall be stored in an upright position in accordance with DH Al11l5.1G
Abr aded, scarred, or rusty areas shall be cl eaned and touched up with

mat chi ng fini shes.

.4 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.

1 DOORS AND FRAMES

Doors and franes shall be factory fabricated in accordance with ANSI A250.8
and the additional requirenents specified herein. Door grade shall be
extra heavy duty (Grade I11) unless otherwi se indicated on the door and
door frame schedules. Exterior doors and frames shall be designation A40
gal vani zed. Doors and franes shall be prepared to receive hardware
conforming to the tenplates and informati on provi ded under Section 08700
BU LDERS' HARDWARE. Doors and frames shall be reinforced, drilled, and
tapped to receive nortised hinges, |ocks, latches, and flush bolts as
required. Doors and franmes shall be reinforced for surface applied
hardware. Franes shall be wel ded type | ocated as shown. Door franes shal
be furnished with a m ninmumof three janb anchors and one fl oor anchor per
jamb. Anchors shall be not |ess than 18 gauge steel or 7 gauge dianeter
wire. For wall conditions that do not allow the use of a floor anchor, an
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addi ti onal janb anchor shall be provided. Rubber silencers shall be
furnished for installation into factory predrilled holes in door franes;
adhesively applied silencers are not acceptable. Were franes are
installed in plaster or masonry walls, plaster guards shall be provided on
door franmes at hinges and strikes. Reinforcing of door assenblies for
cl osers and other required hardware shall be in accordance with ANSI A250. 8.
Exterior doors shall have top edges closed flush and seal ed agai nst water
penetrati on.

2.2 THERVAL | NSULATED DOCRS

The interior of thermal insulated doors shall be completely filled with
rigid plastic foam permanently bonded to each face panel. The thermal
conduct ance (U value) through the door shall not exceed 0.41 btu/hr tinmes
sq f times f when tested as an operational assenbly in accordance with ASTM
C 236 or ASTM C 976. Doors with cellular plastic cores shall have a

m ni mum oxygen index rating of 22 percent when tested in accordance wth
ASTM D 2863.

2.3 STOPS

Doors and franes receiving air transfer grilles shall be equipped with
plain rectangul ar steel stops and trimas required. Screws shall be
countersunk, flat Philips head type. Unless specifically shown otherw se,
frames shall be designed with | oose stops on interior or roomside of frane.

2.4 LOUVERS

Provi de door |ouvers of size as indicated; see architectural draw ngs and
schedul es. Louvers shall be split-Y, security type. Face plate and frane
shall be 12 ga. steel. Louvers shall be 18 ga. steel. Steel shall have
prime finish. |Include insect screen. Provide Air Louvers Mdel 1500-A,
Anenpst at Mbdel PLSL, or approved equal

2.5 FACTORY FI NI SH

Doors and franmes shall be phosphatized and prined with standard factory
primer system

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with DHI Al115.1G  Preparation for
surface applied hardware shall be in accordance with SDO SDI-107. Rubber
silencers shall be installed in door franes after finish painting has been
conpl et ed; adhesively applied silencers are not acceptabl e.

Weat herstripping shall be installed at exterior door openings to provide a
weat hertight installation. Hollow nmetal door frames shall be solid grouted
in masonry walls.

3.1.1 Thermal | nsul at ed Doors
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Har dware and perinmeter seals shall be adjusted for proper operation
shal | be seal ed weathertight after installation of hardware and shal
accordance with Section 07900 JO NT SEALI NG

3.2 FI ELD PAI NTED FI NI SH
Steel doors and frames shall be field painted in accordance with Sect
09900 PAI NTI NG GENERAL. Weatherstrips shall be protected from paint.
Fi nish shall be free of scratches or other blem shes. Color shall be
sel ected by Contracting O ficer frommanufacturer's standard col ors.

-- End of Section --
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SECTI ON 08330

OVERHEAD ROLLI NG DOORS
04/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653 (1997) Steel, Zinc-Coated (Gl vanized) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM E 84 (1997a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 330 (1996) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE Fundanent HDBK- | P (1997) Handbook, Fundanentals |-P Edition
ASHRAE Fundanent HDBK- SI (1997) Handbook, Fundanentals SI Edition
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA | CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad
Rel ays Rated Not More Than 2,000 Volts AC
or 750 Volts DC

NEMA | CS 6 (1993) Industrial Control and Systens
Encl osures

ANEMA MG 1 (1993; Rev 1, Rev 2, Rev 3) Mtors and
Cenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 80 (1995) Fire Doors and Fire W ndows
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1.

2  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Overhead Rolling Door Unit; GA.

Manuf acturer's catal og data, test data, and summary of forces and | oads on
the wal | s/janbs.

SD- 04 Dr awi ngs
Overhead Rolling Door Unit; GA
Drawi ngs showi ng the | ocation of each door including schedul es. Draw ngs
shal | include el evations of each door type, details and nethod of
anchorage, details of construction, |ocation and installation of hardware,
shape and thickness of nmaterials, details of joints and connections, and
details of guides, power operators, controls, and other fittings.

SD- 06 Instructions
Overhead Rolling Door Unit; FIO
Manuf acturer's preprinted installation instructions.

SD- 14 Sanpl es
Overhead Rolling Door Unit; GA

Manuf acturer's standard col or sanples of factory applied finishes.

.3 DESCRI PTI ON

Overhead rolling doors shall be spring counterbal anced, rolling type, with
interlocking slats, conplete with guides, fastenings, hood, brackets, and
operating mechani sns, and shall be designed for use on openings as

i ndi cated. Each door shall be provided with a pernanent |abel show ng the
manuf acturer's name and address and the nodel/serial nunber of the door.

. 3.1 W nd Load Requirenents

Doors and conponents shall be designed to withstand the m ni num desi gn w nd
| oad of 960 pa 20 psf. Doors shall be constructed to sustain a superinposed
| oad, both inward and outward, equal to 1-1/2 tinmes the mni num desi gn w nd
| oad. Cal cul ations shall be provided that prove the door design neets the
desi gn wi ndl oad requirenments. Recovery shall be at |east 3/4 of the nmaxi num
defl ection within 24 hours after the test load is renoved. Sound
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engi neering principles may be used to interpolate or extrapol ate test
results to door sizes not specifically tested.

. 3.2 Operational Cycle Life

Al portions of the door and door operating nechanismthat are subject to
novenment, wear, or stress fatigue shall be designed to operate through a
m ni mum nunber of 10 days. One conplete cycle of door operation is defined
as when the door is in the closed position.

.4 DELI VERY AND STORAGE

Doors shall be delivered to the jobsite wapped in a protective covering
with the brands and nanmes clearly narked thereon. Doors shall be stored in
a dry location that is adequately ventilated and free fromdirt and dust,
wat er, and other contami nants, and in a manner that permts easy access for
i nspection and handl i ng.

.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1-year period shall be provided.

.6 OPERATI ON AND NMAI NTENANCE MANUALS

Qperating instructions and outlining the step-by-step procedures required
for notorized door and shutter operation for the overhead rolling door unit
shal | be provided. The instructions shall include the manufacturer's nane
nodel nunber, service manual, parts list, and brief description of al

equi pnment and their basic operating features. Mintenance instructions
listing routine nmaintenance procedures, possible breakdowns and repairs,

t roubl eshooti ng guides, and sinplified diagrans for the equi pnent as
installed shall be provided. A conplete list of parts and supplies, source
of supply, and a list of the high nortality maintenance parts shall be
provi ded.

PART 2 PRODUCTS

2.

2.

1 OVERHEAD ROLLI NG DOORS

Doors shall be surface-nobunted type with guides at janbs set back a
sufficient distance to clear the opening. Exterior doors shall be nounted
on interior side of walls.

1.1 Curtains

The curtains shall roll up on a barrel supported at the head of opening on
brackets, and shall be bal anced by helical torsion springs. Steel slats for
doors less than 15 feet w de shall be m ni num bare nmetal thickness of

0. 0269 inches. Slats shall be of the mnimum bare netal decinmal thickness
required for the width indicated and the wi nd pressure specified above.

1.1.1 I nsul at ed Curtains
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The slat systemshall supply a mininumR-val ue of 6.00 when calculated in
accordance wi th ASHRAE Fundanment HDBK-I|P and ASHRAE Fundarment HDBK- Sl
Slats shall consist of a urethane core not |ess than 11/16-inch thick
conpletely enclosed within nmetal facings. Exterior face of slats shall be
gauge as specified for curtains. Interior face shall be not |lighter than
0.0209 inches. The insulated slat assenbly shall have a flane spread rating
of not nore than 25 and a snoke devel opnent factor of not nore than 50
when tested in accordance with ASTM E 84.

2.1.2 Endl ocks and W ndl ocks

The ends of each alternate slat for interior doors shall have iron endl ocks
of manufacturer's stock design. In addition to endl ocks, non-rated exterior
doors shall have the manufacturer's standard wi ndl ocks as required to

wi thstand the wind | oad. Wndl ocks shall prevent the curtain froml eaving
gui des because of deflection fromspecified wind pressure.

2.1.3 Bot t om Bar

The curtain shall have a standard bottom bar consisting of two hot-dip
gal vani zed steel angles for steel doors.

2.1. 4 Cui des

CGui des shall be steel structural shapes or forned steel shapes, of a size
and depth to provide proper clearance for operation and resistance under
t he desi gn wi ndl oad. Cuides shall be attached to adjoining construction
wi th fasteners recommended by the manufacturer. Spacing of fasteners shal
be as required to neet the mi ni num desi gn w ndl oad.

2.1.5 Barr el

The barrel shall be steel pipe or commercial wel ded steel tubing of proper
diameter for the size of curtain. Deflection shall not exceed 0.03 inch per
foot of span under full | oad.

2.1.6 Springs
Q| tenpered helical steel counter-bal anced torsion springs shall be
installed within the barrel and shall be capabl e of produci ng sufficient
torque to assure easy operation of the door curtain. Access shall be
provi ded for spring tension adjustnent from outside of the bracket without
renovi ng the hood.

2.1.7 Bracket s

Brackets shall be of steel plates to close the ends of the roller-shaft
housi ng, and to provide nounting surfaces for the hood. An operation
bracket hub and shaft plugs shall have seal ed prelubricated ball bearings.

2.1.8 Hoods
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Hoods shall be steel with mnimum bare netal thickness of 0.0209 inches
formed to fit contour of the end brackets, and shall be reinforced with
steel rods, rolled beads, or flanges at top and bottom edges. Miltiple
segnent and single piece hoods shall be provided with support brackets of
the manufacturer's standard design as required for adequate support.

2.1.9 Weat herstri ppi ng

Exterior doors shall be fully weatherstripped. A conpressible and

repl aceabl e weat her seal shall be attached to the bottom bar. Wather sea
at door guides shall be continuous vinyl or neoprene, bulb or |eaf type, or
shal | be nylon-brush type. A weather baffle shall be provided at the linte
or inside the hood. Watherstripping shall be easily replaced wi thout
speci al tools.

2.1.10 Qperation

Doors shall be operated by neans of nanual crank. Equi pment shall be
desi gned and nmanufactured for usage in non-hazardous, and G oup areas.

2.1.10.1 Manual Operation

Qperation shall be by neans of a vertical shaft, gear box, and reduction
gearing and awni ng-type handle. Gears shall be of high grade gray cast-iron
CGear reduction shall be provided to reduce pressure exerted on the crank to
not over 35 pounds.

2.1.11 Locki ng

Locki ng shall consist of two | ocking discs or slide bolts provided on each
interior edge of door, suitable for padlock by others, for crank operated
doors.

2.1.12 Fi ni sh

Steel slats and hoods shall be hot-dip gal vanized G50 in accordance with
ASTM A 653 , and shall be treated for paint adhesion and shall receive a
factory baked-on finish coat. The paint systemshall w thstand a m ni nrum of
1,500 hours without blistering, bubbling, or rust. Surfaces other than
slats, hood, and faying surfaces shall be cleaned and treated to assure
maxi mum pai nt adherence and shall be given a factory dip or spray coat of
rust inhibitive nmetallic oxide or synthetic resin prinmer. Color shall be
sel ected by Contracting O ficer frommanufacturer's standard col ors.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Doors shall be installed in accordance with approved detail draw ngs and
manufacturer's instructions. Anchors and inserts for guides, brackets,
hardwar e, and other accessories shall be accurately |ocated. Upon

conpl etion, doors shall be free fromwarp, twist, or distortion. Doors
shal |l be lubricated, properly adjusted, and denonstrated to operate freely.

SECTI ON 08330 Page 6



East Grand Forks, Phase 1 Levees EG-PH1

Fire doors shall be installed in confornance with the requirenents of NFPA
80 and the nmanufacturer's instructions.

-- End of Section --
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SECTI ON 08625
TUBLULAR SKYLI GHTS
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS

ASTM B 209 (1996) Al unmi num and Al uni num Al | oy Sheet
and Pl ate
ASTM E 283 (1991) Determning the Rate of Air Leakage

Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Accross the Speci nen.

ASTM E 330 (1997) Structural Performance of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

ASTM E 331 (1996) Water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Uniform Static Air Pressure Difference

UNI FORM BUI LDI NG CODE ( UBC)
UBC (1997) Uni form Bui |l di ng Code
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;

submittals having an "FI O' designation are for information only. The

followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD- 04 Dr awi ngs
Shop Drawi ngs ; GA

Submit shop drawi ngs show ng construction, dinmensions, and details of all
conponent s.

SD- 09 Reports
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Test Reports ; GA

Submit certified, independent |aboratory test reports showi ng conpliance
with the performance requirenments specified bel ow.

.3 PERFORVANCE REQUI REMENTS

.3.1 Air Infiltration

Air infiltration maxi mum0.10 cfmper ft of crack length at 6.24 psf
pressure differential when tested in accordance with ASTM E 283.

.3.2 Wat er Resi stance

No uncontroll ed water |eakage at 6.00 psf pressure differential with water
rate of 5 gal/hour/sq ft when tested in accordance with ASTM E 331.

.3.3 Uni form Load Defl ection

No breakage, permanent damage to fasteners, hardware parts, or danmge to
make tubul ar skylight inoperable at both a positive and a negative | oad
conplying with requirenents of the UBC. All tests shall be in accordance
with ASTM E 330.

.3.4 Uni form Load Structural

Unit to be tested at 3 X positive wind and 2 X negative w nd pressure
design wi nd pressure, acting normal to plane of roof in accordance with
ASTM E 330. No breakage, pernanent danage to fasteners, hardware parts, or
damage to make tubul ar skylight inoperable or permanent deflection of any
section in excess of 0.2%of its span.

PART 2 PRODUCTS

2.

2.

2.

1 TUBLUAR SKYLI GHTS

1.1 Roof Done

I njection nol ded pol ycarbonate classified as CClL material. Thickness shall
be not |less than 0.125". Visible light transm ssion shall be 92 percent or
greater. Roof done shall contain a series of concentric, light refracting

etched lines a mnimmof 2" high to inprove light input when sun is | ow on
hori zon.

. 1.2 Ceiling Diffuser

Injection nmolded, acrylic plastic classified as CC2 Plexiglas. Thickness
shall be not less than 0.087". Provide prismatic design to maximze |ight
out put .

1.3 Roof Fl ashi ng
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Al unmi ni zed steel manufactured in a single piece without seams, joints or
wel ds and pitched for roof slope.

.1.4 Mai n Tube and Refl ector

Fabricate from al um num sheet neeting the requirenents of ASTM B 209, all oy
and tenper as required by manufacturer to suit form ng operations and
finish requirenents, .020 inch thick. Provide exposed al um num surface

wi th high polished specular finish. Specular reflectance to be 92 percent
and total reflectance to be 95 percent.

.1.5 Accessori es

.1.5.1 Dress Ring

Dress Ring: 30 percent talc filled pol ypropyl ene or high inpact ABS

.1.5.2 Seal ant

Seal ant: Pol yuret hane or copol ymer - based el astoneric seal ant as
recommended by skylight manufacturer

.1.5.3 Weat her Seal

Weat her Seal: Mediumdensity pile weatherstripping and |ight density
pol yvi nyl chloride foamtape or WV resistant EPDM rubber

.1.5.4 Ceiling Diffuser Sea

Ceiling Diffuser Seal: Cosed cell polyethylene foam 3 Ib per cu ft, and
white polyvinyl chloride seal butt joint wel ded or EPDM rubber

.1.5.5 Fast eners

Fasteners: Sane as netals being fastened or non-nmagnetic stainless stee
or other non-corrosive netal as recommended by skylight nanufacturer

.1.6 Fabricati on

Finish, fabricate, and shop prepare all assenblies under responsibility of
one manufacturer. Fabricate to allow for thermal novenent of materials when
subject to a tenperature differential from-30 degrees F to +180 degrees F

Provi sion shall be nade to insure that water will not accunul ate and
remain in contact within system conponents.

PART 3 EXECUTI ON

1 | NSTALLATI ON

Install skylights in accordance with shop draw ngs and nanufacturer's
reconmendat i ons.

-- End of Section --
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SECTI ON 08700

BU LDERS HARDWARE
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 283 (1991) Determning the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM F 883 (1997) Padl ocks

BUI LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA L & R Directory (Effective thru Jun 1999) Directory of
Certified Locks & Latches

BHVA Cl oser Directory (Effective thru Jul (1999) Directory of
Certified Door Closers

BHVA Exit Devices Directory (Effective thru Aug 1998) Directory of
Certified Exit Devices

BHVA A156. 1 (1997) Butts and Hi nges

BHVA Al156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches

BHMA A156. 3 (1994) Exit Devices

BHVA Al156. 4 (1992) Door Controls - dosers

BHVA Al156.5 (1992) Auxiliary Locks & Associ ated
Product s

BHVA Al156. 6 (1994) Architectural Door Trim

BHVA Al156. 7 (1997) Tenpl ate Hi nge Di nensions

BHVA Al156. 8 (1994) Door Controls - Overhead Stops and
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BHVA A156. 13
BHVA A156. 15
BHVA A156. 16
BHVA A156. 17
BHVA A156. 18

BHVA A156. 19

BHVA A156. 20
BHVA A156. 21
BHVA A156. 23

BHVA A156. 24

EG-PHL

Hol ders

(1994) Mortise Locks & Latches
(1995) d oser Hol der Rel ease Devi ces
(1989) Auxiliary Hardware

(1993) Self dosing H nges & Pivots
(1993) Materials and Finishes

(1997) Power Assist and Low Energy Power
Oper at ed Door s

(1996) Strap and Tee Hi nges and Hasps
(1996) Threshol ds
(1992) El ectromagnetic Locks

(1992) Del ayed Egress Locks

DOOR AND HARDWARE | NSTI TUTE (DHI)

DH Keyi ng Systens

DH Locations for CSD

DH Locations for SSD

DHI ANSI/DH A115. 1G

DHI ANSI/DH A115-W

(1989) Keying Systens and Nonencl ature

(1997) Recommended Locations for Builders'
Har dware for Custom Steel Doors and Franes

(1990) Recommended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

(1994) Installation Guide for Doors and
Har dwar e

(Varies) Wod Door Hardware Standards
(I'ncl AII5-WL thru A115-W9)

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 80

NFPA 101

NFPA 105

1.2 SUBM TTALS

(1999) Fire Doors and Fire W ndows

(1997; Errata 97-1; TIA-97-1) Life Safety
Code

(1999) Installation of Snoke-Control Door
Assenbl i es

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
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followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 07 Schedul es

Har dwar e Schedul e; GA

Har dware schedule listing all itens to be furnished. The schedul e shal
include for each item the quantities; manufacturer's nane and catal og
nunbers; the ANSI nunber specified, sizes; detail information or catal og

cuts; finishes; door and frame size and materials; |ocation and hardware
set identification cross-references to draw ngs; correspondi ng reference
standard type nunber or function nunber from nmanufacturer's catalog if not
covered by ANSI or BHMA; and |ist of abbreviations and tenpl ate nunbers.

Keyi ng Schedul e; GA

Keyi ng schedul e devel oped in accordance with DH Keying Systens, after the
keying neeting with the Contracting Oficer

1.3 PREDEL| VERY CONFERENCE

Upon approval of the Hardware Schedul e, the construction Contractor shal
arrange a conference with the hardware supplier, Contracting Oficer and

t he using agency to determ ne keying systemrequirenents. Location of the
key control storage system set-up and key identification |labeling will

al so be deterni ned.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the manufacturer's
original packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comrercial carton or container, and shall be
properly marked or |abeled to be readily identifiable with the approved
hardwar e schedul e. Each change key shall be tagged or otherw se identified
with the door for which its cylinder is intended. Were double cylinder
functions are used or where it is not obvious which is the key side of a
door, appropriate instructions shall be included with the |ock and on the
hardwar e schedul e. Manufacturer's printed installation instructions,
fasteners, and special tools shall be included in each package.

1.5 SPECI AL TOOLS

Special tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.

1.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

1.7 OPERATI ON AND MAI NTENANCE MANUALS

Si x conpl ete copies of maintenance instructions |isting routine naintenance
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procedures, possible breakdowns and repairs, and troubl eshooting guides
shal |l be provided. The instructions for electric |locks, electric strikes,
el ectro-magneti c cl oser hol der rel ease devices, and electric exit devices
shall include sinplified diagrans as installed.

PART 2 PRODUCTS

2.

1 GENERAL HARDWARE REQUI REMENTS

Har dware shall conformto the requirenents specified herein and the
HARDWARE SETS listing at the end of this section. Hardware set nunbers
correspond to the set nunbers shown on the draw ngs.

.2 TEMPLATES

Requi renents for hardware to be nounted on netal doors or netal franes
shal | be coordinated between hardware nmanufacturer and door or frane
manuf acturer by use of tenplates and other information to establish

| ocation, reinforcenent required, size of holes, and simlar details.
Tenpl at es of hinges shall conformto BHVA Al156. 7.

.3 HI NGES

Hi nges shall conformto BHVA Al156.1. Hinges used on netal doors and frames
shall also conformto BHVA Al56.7. Except as otherw se specified, hinge
sizes shall conformto the hinge manufacturer's printed recomendati ons.

.4 LOCKS AND LATCHES

To the maxi num extent possible, |ocksets, |atchsets and deadl ocks, and al
conponents thereof, including cylinders and renovabl e cores, shall be the
products of a single manufacturer. Lock fronts for double-acting doors
shal | be rounded.

4.1 Mortise Lock and Latchsets

Mortise lock, latchsets, and strikes shall be series 1000 and shall conform
to BHVA Al156.13, operational Grade 1. NMortise type |locks and | atches for
doors 1-3/4 inches thick and over shall have adjustable bevel fronts or
otherwi se conformto the shape of the door. Mortise |ocks shall have
arnored fronts.

. 4.2 Auxiliary Locks and Associ ated Products

Bored and nortise dead | ocks and dead | atches, narrow style dead | ocks and
dead | atches, rimlatches, dead | atches, and dead bolts, and electric
strikes shall conformto BHVA Al156.5. Bolt and latch retraction shall be
dead bolt style. Strike boxes shall be furnished with dead bolt and | atch
strikes for G ade 1.

. 4.3 Lock Cylinders (Mrtise, R mand Bored)

Lock cylinders shall conply with BHVA Al156.5. Lock cylinders shall be
constructed of brass, bronze, stainless steel, or nickel silver. Lock
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cylinder shall have not less than six pins. Construction interchangeable
cores shall be provided. Disassenbly of knob or |ockset shall not be
required to renove core fromlockset. Al |ocksets, |ockable exit devices,
and padl ocks shall accept sane interchangeabl e cores.

2.4.4 Lock Trim

Lock trimshall be cast, forged, or heavy wought construction of

commercial plain design. In addition to neeting the test requirenent of
BHVA A156.2 or BHVA A156. 13, knobs, |ever handl es, roses, and escutcheons
shall be 0.050 inch thick, if unreinforced. |If reinforced, the outer

shell shall be 0.035 inch thick and the conbi ned thickness shall be 0.070

i nch except that knob shanks shall be 0.060 inchthick. Knob dianeter

shall be 2-1/8 to 2-1/4 inches. Lever handl es shall be of plain design with
ends returned to no nore than 1/2 inch fromthe door face.

2.5 KEYI NG

Locks shall be keyed in sets or subsets as schedul ed. Locks shall be
furnished with the manufacturer's standard construction key system Change
keys for |ocks shall be stanped with change nunber and the inscription
"U'S. Property - Do Not Duplicate." Keys shall be supplied as follows:

Locks: 3 change keys each | ock
Mast er keyed sets: 5 keys each set.
Grandnaster keyed sets 5 keys each set.
Bl anks 1 for each | ock.

The keys shall be furnished to the Contracting Officer arranged in sets or
subsets as schedul ed. Permanent keys shall be sent by the | ock
manuf acturer directly to the Contracting Oficer by registered mail or
ot her approved neans.
2.5.1 Keyi ng Schedul e

The Contractor shall meet with the Contracting Oficer to review keys to be
provi ded and shall provide keying schedule prior to providing keys and
| ocks.
2.6 DOOR CLCSI NG DEVI CES
Door closing devices shall conformto BHVA Al56.4, Grade 1. d osing
devi ces shall be products of one nanufacturer for each type specified. The
openi ng resi stance of closing devices shall not exceed 15 1bf applied at
the latch stile or exceed 5 1bfwhere | ow opening resistance is schedul ed.
2.7 DOOR CONTROLS - OVERHEAD HOLDERS
Door controls - overhead hol ders shall conformto BHVA Al56. 8.
2.8 ARCH TECTURAL DOOR TRIM

Architectural door trimshall conformto BHVA Al56. 6.
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2.

2.

8.1 Door Protection Plates
8.1.1 Ki ck Pl ates
Kick plates shall be Type J102 stainless steel. Wdth of plates shall be 2

i nches | ess than door width for single doors and 1 inchless for pairs of
doors. Height shall be 12 inches. Edges of nmetal plates shall be bevel ed.

.8.2 Push Pl at es

.8.2.1 Fl at Pl at es

Flat plates shall be Type J301 0.50 inch thick stainless steel. Edges of
netal plates shall be bevel ed.

.8.3 Door Pulls and Push/Pull Units

.8.3.1 Door Pulls

Door pulls shall be Category J400 stainless steel of plain nodern design
Pulls for hollow nmetal, mineral core wood or kal anein doors shall be Type
J405 thru-bolted to Type J301 flat push plates.

.9 AUXI LI ARY HARDWARE

Auxi liary hardware, consisting of door holders shall conformto BHVA Al56. 16.
Lever extension flush bolts shall be Type L14081. Dust-proof strikes shal

be Type L04011 for doors that are not fire rated. Oher auxiliary hardware
shall conformto BHVA Al56. 16.

.10 M SCELLANEQUS

.10.1 Met al Thr eshol ds

Threshol ds shall conformto BHVA Al156.21. Thresholds for exterior doors
shal | be extruded al um num of the type indicated and shall provi de proper

cl earance and an effective seal with specified weather stripping. Were
required, thresholds shall be nodified to receive projecting bolts of flush
bolts. Thresholds for doors accessible to the handi capped shall be bevel ed
wi th sl opes not exceeding 1:2 and with heights not exceeding 1/2 inch. Ar
| eakage rate of weatherstripping shall not exceed 0.5 cubic feet per

m nute per lineal foot of crack when tested in accordance with ASTM E 283
at standard test conditions.

.10.2 Rain Drips

Extruded al um num not less than 0.07 inch thick, mll finished. Overhead
rain drips shall be approximately 1-1/2 inches high by 2-1/2 inches
projection and shall extend 2 inches on either side of the door opening

wi dt h.

.10.3 Al um num Housed Type \Wat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num

SECTI ON 08700 Page 8



East Grand Forks, Phase 1 Levees EG-PH1

retainers not less than 0.07 inch wall thickness with vinyl, neoprene,
silicone rubber, polyurethane or vinyl brush inserts. Al um num shall be
clear (natural) anodized. Watherseal nmaterial shall be of an

i ndustrial/conmercial grade. Seals shall remain functional through al
weat her and tenperature conditions. Air |eakage rate of weatherstripping
shall not exceed 0.5 cubic feet per minute per |ineal foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.11 FASTENI NGS

Fast eni ngs of proper type, size, quantity, and finish shall be supplied
with each article of hardware. Machine screws and expansi on shiel ds shal
be used for attaching hardware to concrete or masonry. Fastenings exposed
to the weather in the finished work shall be of brass, bronze, or stainless
steel. Sex bolts, through bolts, or machine screws and gronmet nuts, where
used on reverse-bevel exterior doors equi pped with hal f-surface or
full-surface hinges, shall enploy one-way screws or other approved

t anper proof screws. Screws for the janb | eaf of half-nortise and
full-surface hinges attached to structural steel franes shall be one-way or
ot her approved tanperproof type.

2.12 FI NI SHES

Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA A156.18. \Were painting of prined surfaces is required, painting is
specified in Section 09900 PAINTI NG GENERAL.

PART 3 EXECUTI ON
3.1 APPLI CATI ON

Hardware shall be located in accordance with DH Locations for CSD and DH
Locations for SSD, except that deadl ocks shall be nounted 48 inches above
finish floor,unl ess otherwi se shown or specified. Wen approved, slight
variations in locations or dinensions will be permtted. Application shal
be in accordance with DH ANSI/DH A115.1G or DH ANSI/DH A115-W Door
control devices for exterior doors such as closers and hol ders, shall be
attached to doors with thru bolts and nuts or sex bolts. Alternate
fasteni ng nethods may be approved by the Contracting O ficer when

manuf acturers' docunentation is submtted to verify that the fastening
devi ces and door reinforcenents are adequate to resist w nd i nduced
stresses. Electric hardware itens and access control devices shall be
installed in accordance with manufacturer's printed installation procedures.

3.1.1 Door - C osi ng Devi ces
Door -cl osi ng devices shall be installed and adjusted in accordance with the
tenpl ates and printed instructions supplied by the manufacturer of the
devices. Insofar as practicable, doors opening to or fromhalls and
corridors shall have the closer nounted on the room side of the door

3.1.2 Kick Plates and Mop Pl ates

Kick plates shall be installed on the push side of single-acting doors and
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on both sides of double-acting doors. Mop plates shall be installed on the
pul | side of the single acting doors.

3.1.3 Auxi | i ary Har dwar e

Lever extension flush bolts shall be installed at the top and bottom of the
i nactive leaf of pairs of doors. The bottombolt shall operate into a
dust - proof floor strike or threshold.

3.1. 4 Thr eshol ds

Threshol ds shall be secured with a nminimum of three fasteners per single
door width and six fasteners per double door width with a maxi mum spaci ng
of 12 inches. Exterior thresholds shall be installed in a bed of seal ant
wi t h expansi on anchors and stainl ess steel screws, except that bronze or
anodi zed bronze thresholds shall be installed with expansion anchors with
brass screws. M ninmum screw size shall be No. 10 | ength, dependent on job
conditions, with a mininmumof 3/4 inchthread engagenent into the floor or
anchoring devi ce used.

3.1.5 Rai n Drips

Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frane rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.

3.1.6 Weat her seal s

Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and frames have been
finish painted. Screw spacing shall be as recomended by nanufacturer

3.2 HARDWARE SETS

Products identified in this Section by reference to a specific manufacturer
and product nane/ nunber are identified for the purpose of establishing a
standard of quality, type and function. Products of other nanufacturers
may be submitted for those |listed, provided the substitution is equal in
quality, type, and function and neets the requirenents specified.

3.2.1 Group 1 - Toilet and Changi ng Room

1-1/2 Pair Butts: Stanley FBB 199 4-1/2 x 4-1/2 x NRP 626
1 Deadl ock: Corbin Russwin DL4017 (installed 60" A F.F.) 626
1 Push: 8" x 16" x 16 ga. 630
1 Pull: Brookline 807 630
1 Cdoser: Corbin Russwin DC2200 x A4 x M2 (Low Openi ng Resi stance) 689
1 Threshol d: Reese S204A Al um
1 Sweep: Reese 712 DUR
1 wallstop

1 Kickplate: 12" x 2" L.D.W 630
1 Raindrip

3.2.2 Group 2 - Mechani cal Room
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1-

1
1
1
1
1

3. 2.

1/2 Pair Butts: Stanley FBB 199 4-1/2 x 4-1/2 x NRP
Lockset: Corbin Russwin M.2255 x LSA

O. H Holder: Corbin Russwin DH5202

Threshol d: Reese S204A

Sweep: Reese 712

Rai ndri p

3 Group 3 - Vendi ng

Each door shall receive:

1-

1
2
1
1
1

1

1

1
1

3. 2.

1-

1
1
1
1
1
1

1/2 Pair Butts: Stanley FBB 199 4-1/2 x 4-1/2 x NRP-Hi nges shall
Provide Full 180 degree opening of door in open position.
Lockset (active): Corbin Russwin M.2255 x LSA

Flush Bolts (inactive): lves 458

Threshol d: Reese S204A

Sweep: Reese 967

Astragal : Reese 87

Hol der/ St op
At door locations with concrete wal ks (see draw ngs)
Cane Bolt: Stanley CD1009, 12 inch.
- Coordinate location of drilled hole in concrete slab for door
in full open position.
Wal | st op
At door locations with no concrete wal k (see draw ngs)

Wal | type holder: dynn-Johnson WI5AX
Rai ndri p
4 G oup 4 - Punp House

1/2 Pair Butts: Stanley FBB 199 4-1/2 x 4-1/2 x NRP
Lockset (active): Corbin Russwin M.2255 x LSA

Cl oser: Corbin Russwin DC2200 x A5 x Mr2

Threshol d: Reese S204A

Sweep: Reese 967

Rain Drip

Weat her seal

-- End of Section --
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SECTI ON 09260

GYPSUM BOARD SYSTENMS
04/ 01

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATATEI ALS (ASTM

ASTM C 36 (1997) Gypsum Wl | board

ASTM C 475 (1994) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board

ASTM C 840 (1997) Application and Finishing of Gypsum
Boar d

ASTM C 1002 (1996a) Steel Drill Screws for the

Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1047 (1995) Accessories for Gypsum Wal | board
and Gypsum Veneer Base

.2 DELI VERY, STOARAGE, AND HANDLI NG

Schedul e delivery to minimze storage periods at project site. Deliver
materials in accordance with manufacturer's instructions; ship unopened
contai ners or packages, fully identified with manufacturer's nane, brand,
type and grade. Store boards flat with uniform support. Protect from
weat her and damage as recomended by nanufact urer

PART 2 PRODUCTS

2.

1 ACCEPTABLE GYPSUM BOARD MANUFACTURERS

Products identified in this Section by reference to a specific manufacturer
and product nane/ nunber are identified for the purpose of establishing a
standard of quality, type, and function. Unless otherw se indicated,
gypsum board products and accessories of the follow ng manufacturers, or
approved equal, may be substituted for those listed, provided the
substitution is equal in quality, type, and function and neets the

speci fied requirenments:
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a. Ceorgia-Pacific (GP).
b. National Gypsum Gold Bond Building Products Div. U S. Gypsum (USG .
2.2 | NTERI OR GYPSUM BOARD
Exposed Board Surface: 5/8" thick gypsum wall board unl ess ot herwi se
i ndi cated, conplying with ASTM C 36, with paper face surface suitable to
recei ve decorated finish and | ong edges tapered to receive standard j oi nt
treatment, in lengths as required for mni num nunber of joints.
2.3 GYPSUM BOARD FASTENERS
2.3.1 Gener a

Provi de type and size reconmmended by manufacturer for applications shown.

Review fire-rated assenbly requirenents for fastener spacing. |n general
fasten gypsum board with self-drilling screws designed for gypsum board,
ASTM C 1002.

2.3.2 Screws
Screws shall be self-tapping when used with nmetal framing up to 12 gage.
Heads shal | be designed for covering with finishing conpound if exposed in
face | ayers.

2.4 GYPSUM BOARD METAL TRI M ACCESSORI ES

Provide trimaccessories of sizes required for applications shown,
fabricated of gal vani zed steel, conplying with ASTM C 1047 as foll ows:

2.4.1 Ext ernal Corners

Metal corner bead with snooth rigid nose and perforated and knurl ed netal
fl anges.

2.4.2 Control Joints
Where shown and as required in Part 3 Execution of this section, one-piece
joint assenbly of non-corrosive netal or extruded vinyl with continuous
unperforated V-slot for insertion into joint and perforated flanges for
attachment to face of gypsum board with sl ot opening covered with renovabl e
strip.

2.4.3 Where Face Panels Abut Dissimlar Materials, at Reveals, and \Were
Desi gnat ed:

Shaped netal trimdesigned to be conceal ed by taping operations; USG No.
200-B nmetal trim Fry Reglet FDM 625, or approved equal

2.4. 4 Exposed Panel Edges and Were Desi gnat ed

J-shape casi ng beads designed to be conceal ed by taping.
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2.5 JO NT TREATMENT MATERI ALS

2.5.1 Joi nt Tape
Joint Tape: Plain or perforated paper, ASTM C 475.

2.5.2 Joi nt Conpound
Joi nt Conpound: Factory-prepackaged vinyl based products, ASTM C 475.
Provide in dry powder formfor mxing with water at jobsite or factory
pre-m xed, for single or two-conpound treatnent.

2.5.3 Tapi ng Conpound

Tapi ng conpound shall be fornmul ated for enbeddi ng tape and first coat over
fasteners and fl anges of corner beads and edge trim

2.5. 4 Toppi ng Conpounds

Toppi ng conpounds shall be fornmulated for fill (second) and finish (third)
coats.

2.5.5 Al'l Pur pose Conpounds

Al'l purpose conpounds shall be fornulated for use as both taping and
t oppi ng conpounds.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cener a

Conply with ASTM C 840, unl ess ot herw se recomended by gypsum board
manuf act urer.

3.1. 2 Exam nati on of Conditions

Exam ne substrates and conditions; notify of detrinmental conditions. Do
not proceed until unsatisfactory conditions are corrected.

3.1.3 Tol erances
Do not exceed 1/8" in 8 -0" variation fromplunb or level in line or
surface; except at joints between units, do not exceed 1/16" variation
bet ween pl anes of abutting edges or ends. Shimas required to conply with
speci fied tol erances.

3.1. 4 Franmi ng and Bl ocki ng
Provi de additional fram ng and bl ocking as required to support gypsum board

at openings and cutouts, and to support built-in anchorage and attachnent
devi ces for other work.
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3.1.5 Control Joints

Form control joints in gypsum board constructi on where indi cated bel ow.
Al l ow 1/2" continuous openi ng between edges of adjacent drywall boards to
allow for insertion of control joint trimaccessory.

3.2 SI NGLE- LAYER GYPSUM BQARD APPLI CATI ONS

3.2.1 Partition/\Valls

Partition/Walls: For heights of 8 -1" or |less, apply gypsum board
vertically or horizontally at contractor's option. For heights greater
than 8 -1" or for areas less than 4' wide, apply vertically. Use
floor-to-ceiling I ength boards for vertical applications and | ocate edge
joints over supports, but offset at |east one stud on opposite faces of
partition/walls. Use maxi num practical |ength boards for horizonta
applications and |ocate end joints over supports and stagger in alternate
courses of board.

3.2.2 Cei l'i ngs
Ceilings: Apply gypsumboard with long dinmension at right angles to
supports with end butt joints |ocated over supports. Use naxinmum practica
| ength boards to minimze end butt joints. Stagger end joints in alternate
courses of boards and |locate as far away fromcenter of ceiling as possible.

3.2.3 Supports

Supports: Fasten gypsum board with screws. Conply with manufacturer's
instructions for fastening, but do not exceed 12" o.c. spacing.

3.3 CONTROL JA NTS
Gypsum panel surfaces shall be isolated with control joints where:

a. Partition, furring, or colum fireproofing abuts a structura
el ement (excepts floor) or dissimlar wall or ceiling.

b. Ceiling abuts a structural elenent, dissinmlar wall or partition, or
ot her vertical penetration

c. Construction changes within plane of partition or ceiling.
d. Partition or furring run exceeds 30 ft.
e. Wngs of "L", "U' and "T"-shaped ceiling areas are joined.
3.4 GYPSUM BQOARD FI NI SHI NG
3.4.1 Tenperature and Ventilation
Do not install joint treatnent conpounds unless conditions conply with

m ni mum tenperature and ventilation requirenents reconmended by
manuf act urer.
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3.4.2 Fi ni shi ng
Fi ni sh exposed gypsum board surfaces with joints, corners, and exposed
edges reinforced or trimred as specified, and with joints, fasteners,

accessory flanges, and surface defects filled with joint conpound in
accordance with manufacturer's recomrendati ons for a smooth, flush surface.

3.4.3 Accept ance
Gypsum board finishing work will not be considered acceptable if corners or
edges do not formtrue, level, or plumb lines, or if joints, fastener
heads, flanges of accessories, or defects are visible after application

3.5 PROTECTI ON

Conply with proper procedures for protection of conpleted gypsum board work
from damage or deterioration until acceptance of work

-- End of Section --
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SECTI ON 09310

CERAM C TI LE
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI A108. 1A (1992) Installation of Ceramic Tile in the
Wet - Set Method, with Portland Cenent Mortar

ANSI A108. 1B (1992) Installation of Ceramic Tile on a
Cured Portland Cenent Mortar Setting Bed
with Dry-Set or Latex Portland Cenent
Mor t ar

ANSI A108.5 (1992) Installation of Ceramic Tile with
Dry-Set Portland Cenent Mortar or
Lat ex-Portland Cenment Mortar

ANSI A108. 10 (1992) Installation of Gout in Tilework
ANSI A118.1 (1992) Dry-Set Portland Cenent Mortar
ANSI Al118.6 (1992) Ceranic Tile Gouts

ANSI A137.1 (1988) Ceranmic Tile

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 373 (1988; R 1994) Water Absorption, Bulk
Density, Apparent Porosity, and Apparent
Specific Gavity of Fired Witeware

Product s
ASTM C 648 (1998) Breaking Strength of Ceramic Tile
ASTM C 1026 (1987; R 1996) Measuring the Resistance of

Ceranic Tile to Freeze-Thaw Cycling

ASTM C 1027 (1984; R 1990) Determining Visible
Abr asi on Resi stance of d azed Ceramc Tile
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ASTM C 1028 (1996) Determining the Static Coefficient
of Friction of Ceramic Tile and Ot her Like
Surfaces by the Horizontal Dynanoneter
Pul | - Met er Met hod

TILE COUNCI L OF AMERI CA (TCA)

TCA Hdbk (1997) Handbook for Ceramic Tile
Installation

1.2 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:
SD-01 Data
Tile; GA
SD- 14 Sanpl es
Tile; GA
Sanpl es of sufficient size to show color range, pattern, type and joints.
1.3 DELI VERY AND STORAGE
Materials shall be delivered to the project site in nanufacturer's original
unopened containers with seals unbroken and | abels and hal | marks intact.
Materials shall be kept dry, protected from weat her, and stored under cover
in accordance with manufacturer's instructions.
1.4 ENVI RONVENTAL REQUI REMENTS
Ceramic tile work shall not be performed unless the substrate and anbi ent
tenperature is at least 50 degrees F and rising. Tenperature shall be
mai nt ai ned above 50 degrees F while the work is being perforned and for at
| east 7 days after conpletion of the work. Wen tenmporary heaters are used
they shall be vented to the outside to avoid carbon dioxide danage to new
tilework.

1.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1-year period shall be provided.

PART 2 PRODUCTS
2.1 TILE
Tile shall be standard grade conforming to ANSI A137.1. Containers shall

be grade sealed. Seals shall be marked to correspond with the marks on the
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signed master grade certificate. Tile shall be inpact resistant with a

m ni mum breaking strength for wall tile of 90 Ibs and 250 |Ibs for floor
tile in accordance with ASTM C 648. Tile for cold climte projects shall

be rated frost resistant by the manufacturer as determi ned by ASTM C 1026.
Wat er absorption shall be 0.50 naxi num percent in accordance with ASTM C 373.
Floor tile shall have a m ninum coefficient of friction of 0.60 wet and

dry in accordance with ASTM C 1028. Floor tile shall be Cass |V-Heavy
Traffic, durability classification as rated by the manufacturer when tested
in accordance with ASTM C 1027for abrasion resistance as related to foot
traffic.

2.1.1 Quarry Tile
Quarry tile and trimshall be unglazed with smooth surface. Tile shall be
6 x 6 x 1/2 inch. Color shall be selected by the Contracting O ficer from
manuf acturer's standard col ors.

2.1.2 G azed Vall Tile
Where ceramc base is indicated in roons with concrete floor, provide
4-1/2" high x 4-1/2" long glazed tile specifically designed for this
application, with cove base and rounded top. Color shall be selected by the
Contracting O ficer fromnanufacturer's standard col ors.

2.2 MORTAR, GROUT, AND ADHESI VE
Mortar, grout, and adhesive shall conformto the foll ow ng:

2.2.1 Dry-Set Portland Cenent Mortar
ANSI A118. 1.

2.2.2 Ceramic Tile Gout
ANSI A118. 6;

PART 3 EXECUTI ON

3.1 PREPARATCRY WORK AND WORKMANSHI P
Surface to receive tile shall be inspected and shall conformto the
requi renents of ANS|I A108. 1A or ANSI A108. 1B for surface conditions for the

type setting bed specified and for workmanship. Variations of surface to
be tiled shall fall w thin nmaxi num val ues shown bel ow

TYPE WALLS FLOORS
Dry-Set Mortar 1/8 inch in 8 ft. 1/8 inchin 10 ft.
O gani ¢ Adhesi ves 1/8 inch in 8 ft. 1/16 inch in 3 ft.
Latex portland cenent nortar 1/8 inch in 8 ft. 1/8 inchin 10 ft.

Epoxy 1/8 inch in 8 ft. 1/8 inchin 10 ft.

3.2 GENERAL | NSTALLATI ON REQUI REMENTS
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Tile work shall not be started until roughing in for nechanical and

el ectrical work has been conpleted and tested, and built-in itenms requiring
menbr ane wat er proofi ng have been installed and tested. Floor tile
installation shall not be started in spaces requiring wall tile until after
wal | tile has been installed. Tile in colors and patterns indicated shal
be applied in the area shown on the drawings. Tile shall be installed with
the respective surfaces in true even planes to the el evati ons and grades
shown. Speci al shapes shall be provided as required for sills, janbs,
recesses, offsets, external corners, and other conditions to provide a
conplete and neatly finished installation. Tile bases and coves shall be
solidly backed with nortar.

3.3 | NSTALLATI ON OF WALL TI LE
VWall tile shall be installed in accordance with the TCA Hdbk, method W202.
3.3.1 Dry-Set Mortar and Latex-Portland Cenent Mortar

Dry-set shall be used to install tile in accordance with ANSI A108. 5.
Latex portland cement shall be used when installing porcelain ceramc tile.

3.4 | NSTALLATI ON OF FLOCR TI LE

Fl oor tile shall be installed in accordance with TCA Hdbk, nethods F113 and
F115.

3.4.1 Dry-Set and Latex-Portland Cenent
Dry-set nortar shall be used to install tile directly over properly cured,
pl ane, clean concrete slabs in accordance with ANSI A108.5. Latex portland
cenent shall be used when installing porcelain ceranic tile.

3.4.2 Ceramic Tile G out

Ceramic Tile grout shall be prepared and installed in accordance with ANSI|
A108. 10.

3.5 EXPANSI ON JO NTS

Joints shall be forned as indicated and seal ed as specified in Section 07900
JO NT SEALI NG

3.5.1 Walls
Expansi on joints shall be provided at control joints in backing material
Wher ever backing nmaterial changes, an expansion joint shall be installed to
separate the different nmaterials.

3.5.2 Fl oors
Expansi on joints shall be provided over construction joints, control
joints, and expansion joints in concrete slabs. Expansion joints shall be

provi ded where tile abuts restraining surfaces such as perinmeter walls,
curbs and colums and at intervals of 24 to 36 feet each way in |arge
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interior floor areas and 12 to 16 feet each way in large exterior areas or
areas exposed to direct sunlight or noisture. Expansion joints shal
extend t hrough setting-beds and fill.

3.6 CLEANI NG AND PROTECTI NG

Upon conpletion, tile surfaces shall be thoroughly cleaned in accordance

wi th manufacturer's approved cleaning instructions. Acid shall not be used
for cleaning glazed tile. Floor tile with resinous grout or with factory

m xed grout shall be cleaned in accordance with instructions of the grout
manufacturer. After the grout has set, tile wall surfaces shall be given a
protective coat of a noncorrosive soap or other approved nethod of
protection. Tiled floor areas shall be covered with buildi ng paper before
foot traffic is permtted over the finished tile floors. Board wal kways
shall be laid ontiled floors that are to be continuously used as
passageways by worknen. Danmaged or defective tiles shall be replaced.

-- End of Section --
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SECTI ON 09900
PAI NTI NG GENERAL
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACAH Limt Val ues (1996) Threshold Linmt Values for Chenica
Subst ances and Physi cal Agents and
Bi ol ogi cal exposure |ndices

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filns

COWWERCI AL | TEM DESCRI PTI ONS ( CI D)
CID A-A- 1632 (Basic) Varnish, Asphalt

CI D A- A- 2867 Coati ng, Pol yurethane, Single Conmponent
Mbi sture Cure, Alipathic

CID A-A- 2962 (Rev A) Enanel, Al kyd (Metric)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 5 (1995) Zinc Dust, Zinc Oxide and Phenolic
Var ni sh Pai nt

SSPC SP 1 (1982) Sol vent d eani ng

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 6 (1994) Commercial Blast Cd eaning

SSPC SP 7/ NACE 4 (1994) Brush-Of Blast d eaning

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
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submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:

SD-01 Data
Pai nt; FI O

The nanes, quantity represented, and intended use for the proprietary
brands of naterials proposed to be substituted for the specified naterials
regardl ess of quantities in states where VOC content |linitations apply.

SD- 06 Instructions
M xi ng and Thinning; FIO Application; FIO

Manuf acturer's current printed product description, naterial safety data
sheets (MBDS) and technical data sheets for each coating system Detailed
m xi ng, thinning and application instructions, mninmmand maxi num
application tenperature, and curing and drying times between coats for
epoxy, noisture-curing polyurethane, and liquid glaze coatings. Detailed
application instructions for textured coatings shall be provided.

1.3 PACKAG NG, LABELI NG AND STCRI NG

Pai nts shall be in sealed containers that |egibly show the designated nane,
formula or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's fornul ation nunber, nmanufacturer's directions
i ncl udi ng any warni ngs and special precautions, and nanme of nanufacturer
Pi gment ed paints shall be furnished in containers not |arger than 5
gallons. Paints and thinner shall be stored in accordance with the
manufacturer's witten directions and as a mninumstored off the ground,
under cover, with sufficient ventilation to prevent the buil dup of

fl ammabl e vapors and at tenperatures between 40 and 95 degrees F. Paints
shall be stored on the project site or segregated at the source of supply
sufficiently in advance of need to allow 30 days for testing.

1.4 ENVI RONVENTAL CONDI TI ONS

Unl ess ot herwi se recomnmended by the paint manufacturer, the anbient
tenperature shall be between 45 and 95 degrees F when applying coatings

ot her than water-thinned, epoxy, and noisture-curing pol yurethane coatings.
Wat er -t hi nned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and noisture-curing pol yurethane
coatings shall be applied only within the mninumand naxi mum t enper at ures
recommended by the coating manufacturer. Misture-curing polyurethane
shal |l not be applied when the relative humdity is bel ow 30 percent.

1.5 SAFETY AND HEALTH
Work shall conply with applicable Federal, State, and |local |aws and
regul ations, and with the ACCI DENT PREVENTI ON PLAN, including the Activity

Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting
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operations on painting personnel and on others involved in and adjacent to
the work zone

1.5.1 Wor ker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed
limts established by ACAH Limt Values, or as required by a nore
stringent applicable regulation

1.5.2 Toxi ¢ Conpounds

Toxi ¢ products having ineffective physiol ogical warning properties, such as
no or low odor or irritation |levels, shall not be used unless approved by
the Contracting O ficer.

1.5.3 Trai ni ng

Wor kers havi ng access to an affected work area shall be inforned of the
contents of the applicable material safety data sheets (MSDS) and shall be
i nforned of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is
one which may receive msts and odors fromthe painting operations.

Workers involved in preparation, painting and clean-up shall be trained in
the safe handling and application, and the exposure limt, for each
material which the worker will use in the project. Personnel having a need
to use respirators and nasks shall be instructed in the use and nai ntenance
of such equi pnment.

1.5. 4 Coor di nati on

Work shall be coordinated to mnimze exposure of building occupants, other
Contractor personnel, and visitors to msts and odors from preparation
pai nting and cl ean-up operations.

PART 2 PRODUCTS
2.1 PAI NT

The term "paint" as used herein includes emulsions, enanels, paints,

stai ns, varnishes, sealers, cenent-enulsion filler, and other coatings,
whet her used as prinme, internmediate, or finish coat. Paint shall conform
to the requirenents listed in the painting schedules at the end of this
section, except when the required anount of a material of a particular
batch is 50 gallons or |ess, an approved first-line proprietary paint
material with simlar intended fornul ati on, usage and color to that
specified may be used. Additional requirenents are as foll ows:

2.1.1 Col ors and Tints
Col ors shall be as selected from manufacturer's standard col ors, as

i ndi cated. Manufacturer's standard color is for identification of col or
only. Tinting of epoxy and urethane paints shall be done by the
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manuf acturer. Stains shall conformin shade to manufacturer's standard
color. The color of the undercoats shall vary slightly fromthe col or of
t he next coat.

2.1.2 Lead

Paints containing | ead in excess of 0.06 percent by weight of the total
nonvol atile content (calculated as |lead netal) shall not be used.

2.1.3 Chr om um

Pai nts containing zinc chromate or strontiumchronmate pignents shall not be
used.

2.1.4 Volatile O ganic Conpound (VOC) Content

Pai nts shall conply with applicable federal, state and | ocal |aws enacted
to insure conpliance with Federal Clean Air Standards and shall conformto
the restrictions of the local air pollution control authority.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be renpved or protected prior to surface preparation and
pai nting operations. |Itens renmoved prior to painting shall be replaced
when painting is conpleted. Follow ng conpletion of painting, worknen
skilled in the trades involved shall reinstall renpved itens. Surfaces
contam nated by coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. GO and grease shall be
renoved prior to mechanical cleaning. Ceaning shall be progranred so that
dust and other contaminants will not fall on wet, newy painted surfaces.
Exposed ferrous netals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primred with a suitable
corrosion-inhibitive primer capable of preventing flash rusting and
conpatible with the coating specified for the adjacent areas.

3.2.1 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be

sol vent - cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain |loose rust, loose nmll scale, and other foreign substances
shal | be cl eaned nechanically with hand tools according to SSPC SP 2, power
tools according to SSPC SP 3 or by sandbl asting according to SSPC SP 7/ NACE
4. Shop-coated ferrous surfaces shall be protected fromcorrosion by
treating and touching up corroded areas inmedi ately upon detection

3.2.2 Nonf errous Metal lic Surfaces
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Gl vani zed, al um num and al unmi numal l oy, |ead, copper, and other nonferrous
netal surfaces shall be solvent-cleaned or detergent-washed in accordance
with SSPC SP 1.

3.3 M XI NG AND THI NNI NG

When thinning is approved as necessary to suit surface, tenperature,

weat her conditions, or application nmethods, paints nmay be thinned in
accordance with the nanufacturer's directions. Wen thinning is all owed,
pai nts shall be thinned i mediately prior to application with not nore than
1 pint of suitable thinner per gallon. The use of thinner shall not
relieve the Contractor from obtaining conplete hiding, full filmthickness,
or required gloss. Thinning shall not cause the paint to exceed limts on
vol atil e organi c conpounds. Paints of different manufacturers shall not be
m xed.

3.3.1 Two- Conponent Syst ens

Two- conponent systens shall be mixed in accordance with nanufacturer's
instructions. Any thinning of the first coat to ensure proper penetration
and sealing shall be as reconmmended by the manufacturer for each type of
substrate.

3.4  APPLI CATI ON

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Clean Air Standards. Unless
ot herwi se specified or recommended by the paint manufacturer, paint may be
applied by brush, roller, or spray. At the tine of application, paint
shal | show no signs of deterioration. Uniform suspension of pignments shal
be mmi ntai ned during application. Each coat of paint shall be applied so
dry filmshall be of uniformthickness and free fromruns, drops, ridges,
waves, pinholes or other voids, |aps, brush marks, and variations in color
texture, and finish. Hiding shall be conplete. Rollers for applying

pai nts and enanels shall be of a type designed for the coating to be
applied and the surface to be coated. Special attention shall be given to
insure that all edges, corners, crevices, welds, and rivets receive a film
t hi ckness equal to that of adjacent painted surfaces. Paints, except

wat er -t hi nned types, shall be applied only to surfaces that are conpletely
free of nmoisture as deternined by sight or touch

3.4.1 Ventilation

Affected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed established limts.

3.4.2 Respirators

perators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

3.4.3 First Coat

The first coat on surfaces shall include repeated touching up of suction
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spots or overall application of priner or sealer to produce uniformcolor
and gl oss. Excess sealer shall be wi ped off after each application.

3.4.4 Ti m ng

Surfaces that have been cl eaned, pretreated, and otherw se prepared for
pai nting shall be given a coat of the specified first coat as soon as
practical after such pretreatnent has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient tine shall elapse

bet ween successive coats to pernmt proper drying. This period shall be
nodi fi ed as necessary to suit weather conditions. O -based or

ol eoresi nous solvent-type paints shall be considered dry for recoating when
the paint feels firm does not deformor feel sticky under noderate
pressure of the thunb, and the application of another coat of paint does
not cause the undercoat to |ift or |ose adhesion. Manufacturer's
instructions for application, curing and drying tinme between coats of

t wo- conponent systens shall be foll owed.

3.4.5 Ferrous- Metal Prinmer

Primer for ferrous-netal shall be applied to ferrous surfaces to receive
pai nt other than asphalt varnish prior to deterioration of the prepared
surface. The semitransparent filmapplied to sone pipes and tubing at the
mll is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-netal priner prior to application of finish coats.

3.5 SURFACES TO BE PAI NTED
Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAI NTED, shall be painted
as schedul ed.

3.6 SURFACES NOT TO BE PAI NTED

Surfaces in the follow ng areas shall not be painted:

Concr et e.

Metals fully enbedded in concrete (except al um num
Factory nane pl ates.

Al um numitens, including guardrail.

N .

3.7 CLEANI NG

Cloths, cotton waste and other debris that m ght constitute a fire hazard
shall be placed in closed nmetal containers and renoved at the end of each
day. Upon conpletion of the work, staging, scaffolding, and containers
shal |l be renpved fromthe site or destroyed in an approved nmanner. Paint
and ot her deposits on adjacent surfaces shall be renpbved and the entire job
| eft clean and acceptabl e.

3.8 PAI NTI NG SCHEDULES

The foll owi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be
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appl i ed.
3.8.1 Exterior Painting Schedul e
3.8.1.1 Ferrous Metal and PVC - Unprined, Galvanized & Prefinished
I ncl udes exposed rooftop nechani cal equi prent, netal and PVC stacks and
vents, gal vani zed fl ashi ngs, ductwork, equipnent supports, mechanica
pi pi ng, conduit, electrical equipnment, panel boards, neter boxes,
m scel | aneous netal itens which shall be painted as foll ows.
a. 1 coat rust inhibiting prinmer, except for gal vanized surfaces use 1
coat galvanized nmetal latex priner. Qrit prinmer on prefinished
surfaces, unless required as barrier coat.
b. 2 coats enanel (alkyd, flat).

3.8.1.2 Ferrous Metal - Prinmed & Prefinished

I ncl udes mi scel l aneous nmetal fabrications, steel doors and frames, exposed
structural lintels which shall be painted as foll ows.

a. Touch up bare netal with priner.
b. 2 coats Effecto Enanel (al kyd, gloss).
3.8.1.3 Wod - Stained

I ncl udes siding and tri mwhich shall be painted with 2 coats
sem -transparent stain.

3.8.2 Interior Painting Schedul e
3.8.2.1 Bl ock Masonry
Bl ock masonry, where schedul ed, shall be painted as foll ows.
a. 1 coat block filler.
b. 2 coats epoxy (water borne, gloss).
3.8.2.2 Ferrous Metal - Adjacent or Near to Painted Surfaces
I ncludes factory-prinmed and baked-enanel -prefinished grills, |ouvers,
ductwork, conduit, piping, electrical panel covers, baseboard radiation
convector cabi nets, access covers, equipnment encl osures, raceways and
sim | ar appurtenances which shall be painted to match adjacent or near
surfaces, except as designated otherw se bel ow.
3.8.2.3 Ferrous Metal - Primed & Finished

I ncl udes touch-up priner and 2 coats enanmel (al kyd, gl oss).

3.8.2.4 Har dwood - Natural Finish
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I ncludes carsiding and trimto be painted as foll ows.
a. 1 coat sandi ng sealer.
b. 2 coats clear finish (al kyd-natural/stain, satin).

-- End of Section --
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SECTI ON 09915

COLCOR SCHEDULE
04/ 01

PART 1 GENERAL
1.1 GENERAL

This section covers only the color of the exterior and interior materials
and products that are exposed to view in the finished construction. The
word "color" as used herein includes surface color and pattern
Requirenents for quality and nethod of installation are covered in other
appropriate sections of the specifications. Specific |ocations where the
various naterials are required are shown on the drawi ngs. Itens not
designated for color in this section may be specified in other sections.
When color is not designated for items, the Contractor shall propose a
color for approval.

1.2 SUBM TTALS
Government approval is required for submittals with "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with SECTI ON 01330: SUBM TTAL
PROCEDURES:
SD- 14 Sanpl es
Col or Schedul e; FI O

Two sets of color boards, 30 days after the Contractor is given notice to
proceed, conplying with the follow ng requirenents:

1) Color boards shall reflect all actual finish textures, patterns,
and colors required for this contract.

2) Materials shall be | abeled with the finish type, manufacturer's
nane, pattern, and col or reference.

3) Sanples shall be on size A4 or 8-1/2 by 11 inch boards with a
maxi mum spread of size Al or 25-1/2 by 33 inches for fol douts.

4) Sanples for this color board are required in addition to sanples
requi red of other specification sections.

PART 2 PRODUCTS
2.1 REFERENCE TO MANUFACTURER S COLCR

Where color is shown as being specific to one nmanufacturer, an equival ent
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col or by anot her manufacturer may be submitted for approval. Manufacturers
and materials specified are not intended to linit the selection of equa
col ors from ot her nmanufacturers.

2.2 COLCOR SCHEDULE

Colors, patterns and textures required for exterior and interior finishes,
i ncluding both factory applied and field applied colors shall be sel ected
by the Contracting O ficer frommanufacturer's standard col ors, unless

ot herwi se noted. See individual technical specification sections for
additional information.

2.2.1 Exterior Walls

Exterior wall colors shall apply to exterior wall surfaces including
recesses at entrances and projecting vestibules. Conduit shall be painted
to closely match the adjacent surface col or

2.2.2 Exteri or Roof

Roof color shall apply to exterior roof surfaces including sheet netal
flashings and copi ngs, nechanical units, roof trim pipes, conduits,
el ectrical appurtenances, and simlar itens.

2.2.3 Interior Wall Finishes
Interior wall color shall apply to the entire wall surface, including
reveals, vertical furred spaces, grilles, diffusers, electrical and access
panel s, and pi ping and conduit adjacent to wall surfaces unless otherw se

specified. Itens not specified in other paragraphs shall be painted to
mat ch adj acent wal | surface.

2.2. 4 Interior Ceiling Finishes
Ceiling colors shall apply to ceiling surfaces including soffits, furred
down areas, grilles, diffusers, registers, and access panels.

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 10170

PLASTI C TO LET COVPARTMENTS
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 666 (1996b) Anneal ed or Col d-Wrked Austenitic
Stainless Steel, Sheet, Strip, Plate and
Fl at Bar

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Product Data; GA
Submit detailed material and fabrication specifications and installation
instructions. Include catalog cuts of hardware, anchors, fastenings and
ot her data as required.

SD- 14 Sanpl es
Col or Sel ections; GA

Submit sanples of manufacturer's standard colors for sel ection.

PART 2 PRODUCTS

2.

2.

1  ACCEPTABLE MANUFACTURERS
Subj ect to conpliance with the specified requirenments, provide plastic
toilet conpartnents by Accurate Partitions Corp., Contec |ndustries,

CGeneral Partitions Manufacturing Corp., Santana Products Conpany, or
approved equal

2 TA LET COVPARTMENTS
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2.2.1 Style
Fl oor - rount ed, over head- br aced.

2.2.2 Panel s, Doors, and Pil asters
Hi gh-density pol yet hyl ene (HDPE) wi th honbgenous col or throughout. Provide
material not less than 1 in. thick with seam ess constructi on and eased
edges in color selected by Contracting Oficer frommanufacturer's standard
col ors.

2.2.3 Pi | aster Shoes and Sl eeves (Caps)

ASTM A 666, Type 302 or 304 stainless steel, not less than 0.312 in. thick
and 3 in. high, finished to nmatch hardware.

2.2. 4 Stirrup Brackets

Manuf acturer's standard ear or U brackets for attaching panels and screens
to walls and pilasters of clear anodized al um num or stainless steel

2.2.5 Ful | - Hei ght (Conti nuous) Brackets

Manuf acturer's standard design for attaching panels and screens to walls
and pilasters of clear anodized al um num or stainl ess steel

2.2.6 Over head Bracing

Manuf acturer's standard conti nuous, extruded-al um numhead rail with
antigrip profile in nanufacturer's standard finish.

2.2.7 Heat-Sink Strip

Manuf acturer's standard conti nuous, extruded-alumnumstrip in
manuf acturer's standard finish.

2.2.8 Coat Hook and Bunper
I nsi de conpartnment on in-sw nging doors and outside of door on out-sw nging
doors of handi cap accessible conpartnents if door opens agai nst an adj acent
wal |

2.2.9 Har dwar e and Accessori es

Manuf acturer's standard design, heavy-duty operating hardware and
accessori es of clear anodi zed al um num or stainl ess steel

2.2.10 Anchor ages and Fasteners
Manuf acturer's standard exposed fasteners of stainless steel or
chrone-plated steel or brass, finished to match hardware, with

theft-resistant-type heads. Provide hex-type bolts for through-bolt
applications. For conceal ed anchors, use hot-di p gal vani zed or other
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rust-resistant, protective-coated steel

2.3 FABRI CATI ON

2.3.1 Conpartnment System

Provi de standard doors, panels, screens, and pilasters fabricated for
conpartnent system Provide units with cutouts and drilled holes to
recei ve conpartnent-nounted hardware, accessories, and grab bars, as
i ndi cat ed.

2.3.2 Heat Sink Strips

Provi de al um num heat-sink strips at exposed bottom edges of HDPE units to
prevent burning.

2.3.3 Pilasters
Provi de manufacturer's standard corrosion-resistant supports, |eveling
nmechani sm fasteners, and anchors at pilasters to suit floor conditions.
Make provisions for setting and securing continuous head rail at top of
each pilaster. Provide shoes at pilasters to conceal supports and |eveling
nmechani sm

2.3.4 Wall Hung Screens

Provide wall hung screens in sizes indicated of same construction and
finish as conpartnment panels.

2.3.5 Door Size
Unl ess otherwi se indicated, provide 24 in. wi de in-sw nging doors for
standard toil et conpartnents and 36 in. w de out-sw nging doors with a
mnimm 32 in. wide clear opening for conpartnents indicated to be
handi capped accessi bl e.

2.3.6 Door s
Provide the follow ng for each door in conpartnment system

2.3.6.1 H nges
Manuf acturer's standard self-closing type that can be adjusted to hold door
open at any angle up to 90 degrees. Set hinges on in-sw nging doors to hold
open approxi mately 30 degrees from cl osed position when unl atched. Set
hi nges on out-swi nging doors to return to fully closed position

2.3.6.2 Latch and Keeper
Recessed latch unit designed for energency access and with conbi nation

rubber-faced door strike and keeper. Provide units that conply with
accessibility requirenents of authorities having jurisdiction at
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conpartnents indicated to be handi capped accessi bl e.

2.3.6.3 Coat HookManufacturer's standard conbi nati on hook and rubber-ti pped
bunper, sized to prevent door fromhitting conpartnent-nounted accessori es.

2.3.6.4 Door Bunper Manufacturer's standard rubber-ti pped bunpers at
out - swi ngi ng doors.

2.3.6.5 Door Pul | Manufacturer's standard unit that conplies with
accessibility requirenents of authorities having jurisdiction at out-sw nging
doors. Provide units on both sides of doors at conpartnents indicated to be
handi capped accessi bl e.

PART 3 EXECUTI ON

3.1 | NSPECTI ON

3.1.1 Exami ne Conditi ons

Exam ne substrates and conditions under which toilet conpartnents and
related itens are to be installed.

3.1. 2 Notification of Detrinental Conditions

Notify of conditions detrinental to proper and tinely conpletion of the
wor k.

3.1.3 Correction of Unsatisfactory Conditions

Do not proceed with the work until unsatisfactory conditions have been
corrected.

3.2 | NSTALLATI ON
3.2.1 Cener a

Install conmpartments rigid, straight, plunb and level, with the panels laid
out as shown. Provide clearances of not nmore than 1/2 in. between pilasters
and panels, and not nore than 1 in. between panels and walls. Locate wal
bracket so that holes for wall anchorages occur in masonry or tile joints.
Secure panels to supporting walls with manufacturer's recomended anchori ng
devices in accordance with shop drawi ngs and manufacturer's instructions.
Secure fl oor supports to the floor with not Iess than two | ead expansi on
shi el ds and sheet netal screws.

3.2.2 Securing Pilasters
Secure pilasters to supporting floor with specified anchorage devi ces.
Level, plunb, and tighten with |eveling device. Set tops of doors parallel
wi th overhead brace when doors are in the closed position

3.2.3 Head Rai

Head rail shall extend across front of each toilet conpartnent and be
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securely anchored in a stainless steel wall bracket where it neets wall
End toil et conpartnent shall have an additional head rail running |ength of
| ast panel and anchored securely to back wall.

3.3 HARDWARE ADJUSTMENTS
Adj ust and lubricate hardware for proper operation after installation

3.4 PROTECTI ON AND CLEANI NG
Protect units during delivery, storage, and after erection so that there
will be no indication of use or danage at the tinme of acceptance. Replace
damaged wor k.

3.5 FI NAL ADJUSTMENTS
Performfinal adjustnents to pilaster |eveling devices, door hardware, and
ot her operating parts prior to final inspection. Cl ean exposed surfaces of
conpartnents, hardware, fittings and accessories, and touch up m nor
scratches and other finish inperfections using materials and nethods
recommended by conpartnent nanuf acturer

-- End of Section --
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SECTI ON 10430

EXTERI OR Sl GNAGE
04/ 01

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1980; R 1993) Designation System for
Al um num Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANSI Z797.1 (1984; Rev 1994) Safety Performance
Speci fications and Met hods of Test for
Safety A azing Materials Used in Buildings
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 36/ A 36M (1997a) Carbon Structural Steel

ASTM A 123/ A 123M (1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 570/ A 570M (1996) Steel, Sheet and Strip, Carbon,
Hot-Rol l ed, Structural Quality

ASTM A 653/ A 653M (1997) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1997) General Requirenents for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM B 26/ B 26M (1997) Al umi num Al |l oy Sand Casti ngs

ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Casti ngs

ASTM B 108 (1997) Al umi num Al | oy Pernmanent Mol d
Casti ngs

SECTI ON 10430 Page 2



East Grand Forks, Phase 1 Levees EG-PH1

1.

ASTM B 209 (1996) Al unmi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM B 209M (1995) Al unmi num and Al unmi num Al | oy Sheet
and Plate (Metric)

ASTM B 221 (1996) Al unmi num and Al unmi num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 221M (1996) Al unmi num and Al uni num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM C 1036 (1991; R 1997) Flat d ass

ASTM D 3841 (1992) d ass- Fi ber-Rei nforced Pol yester
Pl astic Panels

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS C1.1 (1966) Recommended Practices for

Resi st ance Wl di ng
AWS D1.1 (1996) Structural Welding Code - Steel
AWS D1. 2 (1990) Structural Wl ding Code - Al um num

NATI ONAL ASSQOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMW)
NAAMM AMP 505 (1988) Metal Finishes Manual for
Architectural and Metal Products; Section:
Appl i ed Coati ngs
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical
Code

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)

SAE AMS 3611 (1994; Rev D) Plastic Sheet, Polycarbonate
Ceneral Purpose

M NNESOTA MANUAL ON UNI FORM TRAFFI C CONTRCL DEVI CES ( MMUTCD)

MVUTCD M nnesota Manual on Uniform Traffic
Control Devices

2 GENERAL
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Al'l exterior signage shall be provided by a single manufacturer. Exterior
si gnage shall be of the design, detail, sizes, types, and nessage content
shown on the drawi ngs, shall conformto the requirenents specified, and
shal |l be provided at the locations indicated. Signs shall be conplete with
lettering, framng as detailed, and rel ated conponents for a conplete
installation.

1.3 CHARACTER PROPCORTI ONS AND HEI GHTS

Letters and nunbers on indicated signs for handi capped-accessi bl e buil di ngs
shall have a width-to-height ratio between 3:5 and 1:1 and a

stroke-w dth-to-height ratio between 1:5 and 1:10. Characters and nunbers
on indicated signs shall be sized according to the view ng distance from
which they are to be read. The m ni mum hei ght is neasured using an upper
case letter "X'. Lower case characters are permtted.

1.4 Rai sed and Brailled Characters and Pictorial Synbol Signs (Pictograns)

Letters and nunbers on indicated signs which designate pernmanent roons and
spaces i n handi capped- accessi bl e buil dings shall be raised 1/32-inch upper
case, sans serif or sinple serif type and shall be acconpanied with Grade 2
Braille. Raised characters shall be at least 5/8 inch in height, but no

hi gher than 2 inches. Pictogranms shall be acconpani ed by the equival ent

ver bal description placed directly bel ow the pictogram The border

di mensi on of the pictogramshall be 6 inches mnimumin height. Indicated
accessible facilities shall use the international synbol of accessibility.

1.5 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having a "G' designation are for information only. The follow ng
shall be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Dr awi ngs
Exterior Signs; GA

Drawi ngs showi ng el evations of each type of sign; dinensions, details, and
net hods of nounting or anchoring; shape and thickness of naterials; and
details of construction. A schedule showing the |ocation, each sign type,
and nessage shall be included.

1.6 QUALI FI CATI ONS

Si gns, plaques, and dinensional letters shall be the standard product of a
manuf acturer regularly engaged in the manufacture of the products. Itens
of equi pnent shall essentially duplicate equi pnent that has been in
satisfactory use at |least 2 years prior to bid opening.

1.7 DELI VERY AND STORAGE
Materials shall be wapped for shipnment and storage, delivered to the

jobsite in manufacturer's original packaging, and stored in a clean, dry
area in accordance with manufacturer's instructions.
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1.8 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

PART 2 PRODUCTS

2.1 MODULAR EXTERI OR SI GNAGE SYSTEM
Exterior signage shall consist of a systemof coordinated directional
identification, and regulatory type signs | ocated where shown. Di nensions,
details, materials, nessage content, and design of signage shall be as
shown.

2.1.1 Traffic Signs

Traffic signs shown for roads and parking areas shall be in accordance with
t he MMUTCD desi gnati on shown.

2.1.2 Recreation Area Signs

Signs for recreation trail heads and trails shall be as shown and in
accordance with the MMJUTCD desi gnati on shown.

2.1.3 Post s
One- pi ece al um num or gal vani zed steel posts shall be provided with mninum
0.125 inch wall thickness. Posts shall be designed to accept panel fram ng
system descri bed. The post shall be designed to pernit attachnment of pane
fram ng system w t hout exposed fasteners. Caps shall be provided for each
post .

2.2 METAL PLAQUES
Desi gn and | ocati on of plaques shall be as shown.

2.2.1 Cast Metal Plaques

2.2.1.1 Fabri cation

Cast netal plaques shall have the | ogo, enblemand artwork cast in the base
relief technique. Plaques shall be fabricated from bronze.

2.2.1.2 Size

Pl ague si ze shall be as shown.
2.2.1.3 Bor der

Border shall be radius as shown

2.2.1.4 Background
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Background texture shall be fine pebble.
2.2.1.5 Mount i ng

Mounti ng shall be conceal ed.

2.2.1.6 Fi ni sh

Fi ni shes shall consist of bronze with dark finish oxidized background.
Letters shall be satin polished and entire plaque sprayed with two coats of
cl ear |acquer.

2.3  SHOP FABRI CATI ON AND MANUFACTURE
2.3.1 Factory Wor kmanship

Work shall be assenbled in the shop, as far as practical, ready for
installation at the site. Wrk that cannot be shop assenbl ed shall be
given a trial fit in the shop to ensure proper field assenbly. Holes for
bolts and screws shall be drilled or punched. Drilling and punching shall
produce clean, true lines and surfaces. WlIlding to or on structural stee
shall be in accordance with AWs D1.1. Welding shall be continuous al ong
the entire area of contact. Exposed welds shall be ground smoboth. Exposed
surfaces of work shall have a snooth finish and exposed riveting shall be
flush. Fastenings shall be conceal ed where practical. Itens specified to
be gal vani zed shall be by hot-dip process after fabrication if practical

Gal vani zation shall be in accordance with ASTM A 123/ A 123M and ASTM A
653/ A 653M as applicable. Oher netallic coatings of steel sheet shall be
in accordance with ASTM A 924/ A 924M Joints exposed to the weat her shal
be fornmed to exclude water. Drainage and weep hol es shall be included as
required to prevent condensation buil dup

2.3.2 Dissimlar Materials

Where dissimlar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of asphalt varnish or a coat of zinc-nolybdate primer to prevent galvanic
or corrosive action.

2.4 COLOR, FINI SH, AND CONTRAST
For buildings required to be handi capped-accessible, the characters and
background of signs shall be eggshell, matte, or other non-glare finish.
Characters and synbols shall contrast with their background - either |ight
characters on a dark background or dark characters on a |ight background.
PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Si gns, plaques, or dinensional letters shall be installed in accordance

wi th approved manufacturer's instructions at |ocations shown on the
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drawi ngs. Signs shall be installed plunb and true at mounting hei ghts

i ndi cated, and by nethod shown or specified. Signs nounted on other
surfaces shall not be installed until finishes on such surfaces have been
conpl et ed.

3.1.1 Anchor age

Anchorage and fastener materials shall be in accordance with approved
manufacturer's instructions for the indicated substrate. Anchorage not

ot herwi se specified or indicated shall include slotted inserts, expansion
shi el ds, and powder-driven fasteners when approved for concrete; toggle
bolts and through bolts for masonry; nmachine carriage bolts for steel; |ag

bolts and screws for wood.
3.1.2 Protection and C eani ng

The work shall be protected agai nst damage during construction. Hardware
and el ectrical equipnent shall be adjusted for proper operation. d ass,
frames, and other sign surfaces shall be cleaned in accordance with
manufacturer's instructions. After signs are conpleted and inspected, the
Contractor shall cover all project identification, directional, and other
signs which may mislead the public. Covering shall be maintained unti
instructed to be renoved by the Contracting O ficer or until the facility
is to be opened for business. Signs shall be cleaned, as required, at tine
of cover renoval.

3.2 HARDWARE SETS
Products identified in this section by reference to a specific manufacturer
and product nane/ nunber are identified for the purpose of establishing a
standard of quality, type, and function. Products of other nanufacturers

may be submitted for those listed, provided the substitution is equal in
quality, type, and function and neets the specified requirenents.

-- End of Section --
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SECTI ON 10520

FI RE PROTECTI ON SPECI ALTI ES
04/ 01

PART 1 GENERAL

1.

1 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Product Data; GA
Submit nmanufacturer's current product data including specifications,

handl i ng, storage and installation instructions, and nmi ntenance
reconmendat i ons.

.2  QUALITY ASSURANCE
2.1 Qualifications

.2.1.1 Cener al

Provide fire protection specialties units nmade of conponents of standard
construction furnished by one manufacturer as coordinated assenbli es.

.2.1.2 Manuf act ur er

Five years experience in the manufacture of fire protection specialties.

.2.1.3 Per sonnel

For actual installation of fire protection specialties, use personnel
skilled in work required, conpletely famliar with nanufacturer's
recommended nethods of installation, thoroughly famliar with requirenents
of work.

. 2.2 Regul at ory Requirenents

.2.2.1 UL Listing

Provide portable fire extinguishers which are UL |isted and bear UL
"Listing Mark" for type, rating and classification of extinguisher I|isted.

. 2.3 Fi el d Sanpl es
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If requested, furnish sanple of each type of fire protection specialties to
the Contracting Officer for review prior to manufacture/installation
Contracting O ficer will forward approved sanple to the project site for
installation.

1.3 DELI VERY, STORAGE, AND HANDLI NG

1.3.1 Protection

Protect fire protection specialties fromdanmage during shiprment, storage
and construction.

1.3.2 Del i very

Deliver materials to the job site in factory seal ed contai ners bearing the
manuf acturer's name and brand.

1.3.3 Damaged Materi al

Repl ace danage material prior to acceptance at no additional cost to the
Owner .

1.4 PROJIECT CONDI Tl ONS
Exi sting conditions: Inspect the project prior to installation. If
conditions do not neet approval, notify the Contracting Oficer's
Representative. Proceeding w thout notification inplies acceptance of
condi tions.

PART 2 PRODUCTS

2.1 MANUFACTURER

Standard of Quality: Design is based on products of J.L. Industries,
Bl oom ngt on, IWN.

2.2 OTHER ACCEPTABLE MANUFACTURERS

Subj ect to conpliance with requirenents, acceptable manufacturers and
products are as foll ows.

a. Anerex Corporation, Trussville, AL.
b. Larsen Manufacturing Conpany, M nneapolis, M.
c. Manufacturer of equal approved products.
2.3  COVPONENTS
2.3.1 Fire Extinguishers
Fire Extinguishers: Fully charged and ready for use at final acceptance.

Si ze, type indicated in schedule at end of this section
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2.3.2 Standard Wal | Hanger Brackets
Size in accordance with fixture size where indicated by symbol on Draw ngs.
PART 3 EXECUTI ON
3.1 EXAM NATI ON
3.1.1 Wrk of Gther Trades

Prior to commencing work, carefully inspect and verify that work is
conplete to point where this installation nmay properly conmence.

3.1.2 Verification of Conditions
Verify that fire protection specialties may be installed in accordance with
original design, pertinent codes and regul ati ons, and pertinent portions of
ref erenced standards.
3.1.3 Di screpanci es
I mredi ately notify Contracting Officer's Representative. Do not proceed
with installation in areas of discrepancy until fully resol ved.
Conmencenent of installation signifies acceptance of surface conditions.
3.2 | NSTALLATI ON
Install plunb, true, square in neat, rigid, substantial manner. After
erection, clean surfaces. Adjust hardware, |eave in good operating

condi ti on.

3.3 SCHEDULE

Dr awi ng Size & CGener al
Synbol Type Rat i ng Locati on
FE-1 10# AGBC 4A: 60B: C Punp House
Dry Chemi cal UL
(bracket)

-- End of Section --
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SECTI ON 10800
TO LET ACCESSORI ES
04/ 01

PART 1 GENERAL

1.1 REFERENCES
Not Used.

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FIO' designation are for infornmation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data

Fi ni shes; GA. Accessory Itens; GA
Manuf acturer's descriptive data and catal og cuts indicating materials of
construction, fasteners proposed for use for each type of wal
construction, nounting instructions, operation instructions, and cl eani ng
i nstructions.

1.3 DELI VERY, STORAGE, AND HANDLI NG
Toi |l et accessories shall be wapped for shipnment and storage, delivered to
the jobsite in manufacturer's original packaging, and stored in a clean
dry area protected fromconstructi on danage and vandal i sm

1.4  WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS

2.1 MANUFACTURED UNI TS
Toi |l et accessories shall be provided where indicated in accordance with
par agraph SCHEDULE. Each accessory itemshall be conplete with the
necessary nounting plates and shall be of sturdy construction with

corrosion resistant surface.

2.1.1 Anchors and Fasteners
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Anchors and fasteners shall be capable of devel oping a restraining force
conmensurate with the strength of the accessory to be nounted and shall be
suited for use with the supporting construction. Exposed fasteners shal
be of tanperproof design and shall be finished to match the accessory.

2.1.2 Fi ni shes

Except where noted otherw se, finishes on netal shall be provided as
fol | ows:

Met al Fi ni sh
St ai nl ess st eel No. 4 satin finish
Car bon steel, copper all oy, Chrom um pl at ed, bri ght
and brass

2.2  ACCESSCRY | TEMS
Accessory itens shall conformto the requirenents specified bel ow.
2.2.1 Grab Bar (GB)

Grab bar shall be 18 gauge, 1-1/4 inches OD Type 304 stainless steel

Grab bar shall be formand |length as indicated. Conceal ed nounting flange
shal | have nounting hol es concealed. G ab bar shall have satin finish
Install ed bars shall be capable of withstanding a 500 pound vertical |oad
wi t hout coming | oose fromthe fastenings and w t hout obvi ous pernmanent
deformati on. Space between wall and grab bar shall be 1-1/2 inch

2.2.2 Mrrors, dass (M)
2.2.2.1 Mrrors

1/4" thick, No. 1 (mrror glazing) quality, clean polished plate/float
mrror glass electrolytically copper plated, guaranteed agai nst silver
spoi l age for 15 years.

2.2.2.2 Backi ng
Backi ng shall be resilient, non-absorbent filler material, with not |ess
than 22 ga. gal vani zed steel backing plate attached to frane with conceal ed
screws, one-piece construction, full height and width of mrror frane.

Corrugat ed cardboard or other noisture absorbent filler material is not
accept abl e.

2.2.2.3 Hanger
Construct metal backing with hanger slots for conceal ed "tanper-proof"
nounting. Provide nmanufacturer's standard hanger to engage w th backing

for conceal ed installation.

2.2.2.4 Fr ames
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Use one piece roll formed frames, not |less than 22 ga., satin finish, type
304 stainless steel, with square corners heli-arc wel ded and ground snoot h.

2.2.2.5 Mrrors without Shelf
Provi de of size as designated, 30-inch height; Bobrick B-290 series.
2.2.3 Sani tary Napki n Di sposer (SND)
Sani tary napki n disposal shall be constructed of Type 304 stainless stee
wi th renmovabl e | eak-proof receptacle for disposable liners. Fifty
di sposabl e liners of the type standard with the manufacturer shall be
provi ded. Receptacle shall be retained in cabinet by tunmbler |ock

Di sposer shall be provided with a door for inserting disposed napkins, and
shal | be surface nmounted.

2.2. 4 Soap Di spenser (SD)
Soap di spenser shall be surface mounted, liquid type consisting of a
vertical Type 304 stainless steel tank with holding capacity of 40 fluid

ounces with a corrosion-resistant all-purpose valve that dispenses liquid
soaps, |lotions, detergents and antiseptic soaps.

2.2.5 Robe Hook (RH)
Robe hook shall have concealed wall fastenings, and a pin integral with or
permanently fastened to wall flange. Maxi mum projection shall be 4 inches.
Desi gn shall be consistent with design of other accessory itens. Finish
shal | be bright polish.
2.2.6 Toi | et Paper Hol der (TP)
Surface nounted, double roll w thout controlled delivery.

2.2.7 Mop and Broom Hol der ( MH)

Satin finish stainless steel, with 3 anti-slip holders with spring | oaded
rubber cam 24".

2.2.8 Di aper Changing Station (CS)
Di aper changing station shall be surface nounted and shall be fabricated of
hi gh i npact plastic with no sharp edges. Unit fold down platformshall be
concave to the child' s shape, equipped with nylon and velcro safety straps
and engineered to withstand a mninumstatic load of 250 I b. Safety
graphi cs shall be pictorial for universal use. Color shall be selected by
the Contracting O ficer frommanufacturer's standard col ors.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Toi |l et accessories shall be securely fastened to the supporting
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construction in accordance with the nanufacturer's approved instructions.
Accessories shall be protected fromdamage fromthe time of installation
until acceptance.

3.2 CLEAN NG

Material shall be cleaned in accordance with manufacturer's

recommendati ons. Al kaline or abrasive agents shall not be used.

Precautions shall be taken to avoid scratching or marring of surfaces.
3.3 SCHEDULE

Refer to drawi ngs for schedul e.

-- End of Section --
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Dynam ¢ Load Test
Hoi st Load Brake
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3
4
5
6
2
2
2.
7
2
2
2
2
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SECTI ON 14630

ELECTRI CAL OVERHEAD MONCRAI L HO ST AND BEAMS
04/ 01

PART 1 GENERAL

1.

1 SCOPE

The work under this section includes the furnishing, fabricating,
installation, and testing of the electric overhead nonorail system

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGWA)

AGVA 6010-E (1988; Errata Nov 91) Standard for
Spur, Hel i cal , Herri ngbone and Bevel
Encl osed Drives

AGVA 6019-E (1989) Gearnotors Using Spur, Helical,
Herri ngbone, Straight Bevel, or Spiral
Bevel Gears

AGVA 6021-E (1989) Shaft Mounted and Screw Conveyor
Drives Using Spur, Helical and Herringbone
Cears

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( ASI C)
ASI C S329 (1985) Al l owabl e Stress Design
Specification for Structural Joints Using
ASTM A325 or ASTM A490 Bol ts

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 159 (1983; R 1993) Autonotive Gay lron
Casti ngs

ASTM A 325 (1996) Structural Bolts, Steel Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 490 (1997) Specification for Heat-Treated

Steel Structural Bolts, 150 ksi M ni mum
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Tensile Strength

ASTM A 668 (1996) Steel Forgings, Carbon and All oy,
for General Industrial Use

ASTM B 438 (1995) Sintered Bronze Bearings
(G 1 -1npregnat ed)

ASTM B 439 (1995) Iron-Base Sintered Bearings
(G 1 -1npregnat ed)

ASTM B 612 (1996) Iron Bronze Sintered Bearings
(G 1 -1npregnat ed)

ASTM B 633 (1985) El ectrodeposited Coatings of Zinc
on lron and Steel

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B30. 16 (1993) Overhead Hoi st (Under hung)

ASME B30. 17 (1992) Overhead and Gantry Cranes Top
Runni ng Bridge, Single G rder, Underhung
Hoi st

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1.1 (1996) Structural Wel di ng Code- St eel

AWS D14. 1 (1985) Wl ding of Industrial and MII
Cranes and Ot her Material Handling
Equi pnent

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CMVAA) .
CVRAA 74 (1987) Specification for Top Running and
Under Running Single Grder Electric
Overhead Traveling Cranes

MONORAI L MANUFACTURER S ASSOCI ATI ON ( MVR)

MVA Speci fication for Underhung Cranes and
Monorail Systens

NATI ONAL ELECTRI CAL MANUFACTURER S ASSCOCI ATI ON ( NEMA)

NEMA | CS 2 (1993) Industrial Control and Systens
Controllers, Contactors, and Overl oad
Rel ays

NEMA | CS 6 (1993) Enclosures for Industrial Controls

and Systens

NEVA MG 1 (1993) Mdtors and Generator Standards
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996) National Electrical Code

UNDERVWRI TER S LABORATORI ES, I NC. (UL)

UL 489 (1991) Ml ded-Case Circuit Breakers and
Crcuit Breaker Enclosures

UL 1004 (1994) UL Standard for Safety Electric
Mot or s

UL 1449 (1985/ 1986 Errata) Surge Suppressors,

Transi ent Vol t age
1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Desi gn Cal cul ati ons; GA.

Desi gn cal cul ations for the selection of the nonorail support beans, and
connections, and any and all other components of the crane systemshall be
subm tted. Design calculations shall be stanped by a Registered

Pr of essi onal Engi neer.

Spare Parts Data; GA.

After approval of the shop drawi ngs and not |ater than one nonth prior to
t he date of beneficial occupancy, the Contractor shall furnish spare parts
data for the hoist. The data shall include a conplete |ist of parts and
supplies, with current unit prices and source of supply.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA.

Shop draw ngs shall consist of a conplete list of equipnment and naterial s,
i ncludi ng manufacturer's descriptive and technical literature; performance
charts and curves; catalog cuts; and installation instructions. Shop
drawi ngs shall also contain wiring and schematic di agrans, and any ot her
details required to denonstrate that the system has been coordinated and
will properly function as a unit. Draw ngs shall show proposed | ayout and
anchorage of equi pnment and appurtenances. Draw ngs shall show equi prment
relationship to other parts of the work, including the punp stations.

Cl earances for maintenance and operation shall be shown. Shop draw ngs
shal | consist of the follow ng:
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a. Conplete list of equipnment and materials, including manufacturer's
descriptive and technical literature; performance charts and curves;
catalog cuts; and installation instructions.

b. Conplete wiring and schematic di agrans, and any other details
required to denonstrate that the system has been coordi nated and wil |l
properly function as a unit.
c. Proposed | ayout and anchorage of equi pnent and appurtenances.
d. Equi pnent relationship to other parts of the work, including the
punp station building. Cearances for mai ntenance and operation shal
be shown.

Speci fic shop drawi ngs shall include the foll ow ng:
a. Layout drawi ng of the nonorail crane girder and support beam nenbers.
b. Wre Rope hoist. Include dinmensional data, perfornmance data, and

load rating criteria. Include wiring draw ngs, electric schenmatics, and
electrical installation details.

c. Cable Reel. The cable reel and pivot support shall be submtted
with plan and el evation shown in |ayout drawi ng, described in (a.)
above, with the cable reel linmts of travel, vertical and horizonta

tracking and required structural base to achieve operation in one
hori zontal plane.

SD- 09 Reports
Performance Test Reports; GA.
Upon conpletion and testing of the installed system test reports shall be
submtted in booklet formshowing all field tests perforned to adjust each
conponent and all field tests performed to prove conpliance with the
specified performance criteria. The report shall include the information
as required by paragraph: ACCEPTANCE TESTI NG

SD-19 QOperation and Mi ntenance Manual s

Operation and Mai ntenance I nstructions; GA

Furni sh eight copies of conplete operating instructions outlining the
st ep-by-step procedures required for systemstartup, operation, and

shutdown. The instructions shall include the nmanufacturer's name, nodel
nunber, service manual, part lists, and brief description of all equipnent
and their basic operating features. Operating instructions shall include

al | approved shop draw ngs. Final performance test reports shall be
i ncl uded.

Furni sh ei ght copies of conplete maintenance instructions listing routine
mai nt enance procedures, possible breakdowns, repairs, and a

troubl e-shooting gui de. The instructions shall include equi pnment |ayout,
sinmplified wiring, and control diagranms for the systemas installed.
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Framed instructions under glass or in lamnated plastic, including wiring
and control diagrans showi ng the conplete |layout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive mai ntenance procedures, nethods of checking the
system for nornal, safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrans, and posted beside the diagrans.
Proposed di agrans, instructions, and other sheets shall be subnmitted prior
to posting. The franmed instructions shall be posted before acceptance
testing of the systens.

PART 2 PRODUCTS

2.

2.

1  CGENERAL
1.1 Singl e Responsibility and Standard Products

Al work furnished under this section shall be provided by a single
supplier who shall take the conplete responsibility for the conplete
package furni shed. Materials and equi pnent shall be standard products of
manuf acturers regularly engaged in the fabrication of hoists and nonorails
and shall essentially duplicate itens that have been in satisfactory use
for at |east two years prior to bid opening. Monorail hoist to be supplied
shal | be designed and nanufactured by a conpany with a m ninumof 10 years
of specialized experience in this particular field.

. 1.2 Nanepl at es

Each naj or conponent of equi pment shall have the nmanufacturer's nane,
address, type or style, nodel or catal og nunber, and serial nunber on a
pl ate secured to the equi pnent.

.1.3 Verification of D nensions

The Contractor shall verify all dinmensions in the field by neasurenent and
shal | advise the Contracting O ficer of any discrepancy with contract
docunents before perform ng any work.

.1.4 \Welding

Wel di ng shall be in accordance with qualified procedures using AW D14. 1
and D1.1, as nodified herein. Al welding shall be perfornmed indoors, and
the surface of parts to be welded shall be free fromrust, scale, paint,
grease, or other foreign matter. M ninum preheat and interpass
tenperatures shall conformto the requirenments of AWS D1.1. Wl ding shal
be performed in accordance with witten procedures that specify the
Contractor's standard di mensi onal tol erances for deviation from canmber and
sweep. Such tol erances shall not exceed those specified in accordance
with AW D1.1. Allowable stress ranges shall be in accordance with MVA
specification. Wlding of beamshall conformwith AW D1.1. Wl ders,
wel di ng operators, and wel ding procedures shall be qualified or
prequalified in accordance with AWs D1.1, in |lieu of AW Dl14. 1.
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2.1.5 Manuf acturer's Services

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, erection, and operation of the equi pnent
specified shall be provided. The representative shall supervise the
installation, adjustnent, and testing of the equipnent.

2.1.6 Del i very and Storage

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variations, dirt and dust, or
ot her contam nants.

2.1.7 Design Criteria

The hoist and trolley shall be designed to operate in the space indicated.
The hook vertical travel shall not be I ess than 8 inches above the station
sunmp floor. The hoist and trolley shall be designed and constructed for
noderate service requirenents for operation in nonhazardous environnent.
The hoi st shall be 3 ton capacity. Mpnorail hoist shall be underhung on the
nonorail beam system Monorail beam shall be underhung and attached and
installed to the support beans as shown on the draw ngs. The trolley shal
be | ow headroom type and shall be electrically operated nmotor drive type.

2.1.7.1 Beans

Monorail beam and support nenbers are indicated on the drawings. The crane
manuf acturer shall design all conponents of the nonorail including the
curved nonorail beans and support connections to performw th the other
hoi st support conponents. The hoi st manufacturer shall establish the fina
size for the nmonorail beam Monorail beam shall be underhung fromthe
support beans.

The support beans and connections shall be fabricated fromstructural stee
in accordance with the requirements for structural steel found in SECTI ON
05500: M SCELLANEQUS METALS, except that the structural steel shall be

pai nted in accordance with these specification instead of gal vani zed.

2.1.7.2 Rat ed Capacity and Speeds
The rated capacity of the hoist and trolley shall be 3 tons. The |ower
| oad bl ock and hook shall not be considered part of the rated capacity.

Rat ed speed (in feet per mnute, fpm for the hoist shall be as foll ows.

Rat ed Speeds (fpm

Maxi mum M ni mum
Hoi st (2 Speed) 15 4
Troll ey (2 Speed) 80 20

2.1.7.3 Capacity Plate
Two capacity plates shall be provided, one for each side of the hoist. Each

plate shall be lettered to indicate the total rated hoisting capacity.
Al lettering shall be of sufficient size to be easily read fromthe floor
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The | ower | oad block shall be narked wth the hoist-rated capacity.
2.2 MATERI ALS
2.2.1 Structural Materials
2.2.1.1 Bolts, Nuts, and Washers

Bolts, nuts, and washers shall conformto ASTM A 325 bolts. High-strength
bol ted connections shall conformto the requirements of the ASIC
Specification for Structural Joints Using ASTM A 325 or ASTM A 490 Bolts,
except that ASTM A 490 bolts shall not be used. No galvanized bolts shal
be used.

2.2.1.2 Hoi st Trolley Frane

Trolley frane shall consist of two structural steel side frames or trucks
wel ded together with one or nmore structural steel load girts to forma
one-pi ece unit. Pads shall be provided for the use of jacks or wedges
when changi ng truck wheels. Trolley shall be geared, notor driven. Trolley
wheel s shall ride on sealed roller bearings, and capable of operating on a
5 foot radi us.

2.2.1.3 St ops and Bunpers

Structural trolley stops shall be provided on the beamto engage the
trolley wheels. Stops shall be located to permt maximumtrolley travel.

2.3 HO ST AND TROLLEY
2.3.1 Cener a

Hoi st shall be heavy duty, electric, wire rope type. Hoist and trolley
shal | be furnished by the sane supplier. Hoist shall be conpletely factory
assenbl ed. Hoist and trolley shall be rated at 3 tons capacity. Trolley for
t he hoi st shall be notor driven. Mpnorail beam shall be underhung, fromthe
support beans.

2.3.2 Hoi st Load Bl ock

Load bl ock shall be of steel construction. Load bl ock shall be provided
with swivel nounting for the hook. Sheave bearing lubrication fittings
shal |l be recessed within the sheave pin or adequately guarded to prevent
damage.

2.3.3 Hook Assenbly

Hook shall be single barbed and shall be nade of forged steel conplying
with ASTM A 668. Hooks shall be fitted with safety latch designed to

precl ude i nadvertent displacenment of slings fromthe hook saddle. No

pai nting or welding shall be perfornmed on the hook. Hook material and any
heat treatnent perfornmed shall be stanped on the hook shank or docunented
in certification papers furnished with the hook. Hook shall be commercially
rated and shall have a m ni mum proof |oad of tw ce the safe working | oad
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and a mnimum strai ghtening |l oad of four tinmes the safe working | oad.
2.3. 4 Hoi sting Ropes

Hoi sting ropes shall be regular lay, preformed, uncoated, inproved plow
steel, 6 by 37 construction, with independent wire rope core. Wre rope
shal | be designed for hoisting service. The hoisting ropes shall be

sel ected such that the rated capacity | oad, plus the |oad bl ock weight,

di vided by the nunber of parts of rope, shall not exceed 20 percent of the
certified breaking strength of the rope. Hoisting ropes shall be secured
to the hoist drumso that no |l ess than two waps of rope remain at each
anchorage of the hoist drumat the extreme |low position (linmt switch stop).

2.3.5 Sheaves

Sheaves shall be of cast steel, forged, rolled, or welded structural steel
Sheave grooves shall be accurately machined, snoothly finished, and free
of surface defects.

2.3.6 Hoi st Drum

Hoi st drum shall be of welded rolled structural steel, cast steel, or

seanm ess steel pipe. Drumshall be machined and provided wth right- and
| eft-hand grooves, including two dead grooves at each of the two anchor
points, as nmay be applicable.

2.3.7 Cearing

CGearing shall be of the enclosed type and shall be an integral part of the
hoi st. The gears and pinions shall be spur, helical, or herring-bone type
only and shall be forged, cast, or rolled steel, except that drum gears nay
be of wel ded construction

2.3.8 Cear Reducers

CGear reducers shall be an integral part of the hoist. Gear reducers shal
be desi gned, nmanufactured, and rated in accordance with AGVA 6010-E, AGVA
6019-E, or AGVA 6021-E (for trolley drives only), as applicable

2.3.9 Br akes.

Brakes shall be of the shoe or disk type with thernmal capacity suitable for
Class C service. Shoe and disk brakes shall be spring set and
electrically released by a continuously rated, direct- acting magnet. All
brakes shall be self-aligning and provide for easy adjustnent for torque
setting and lining wear. Brake wheels shall be cast iron conformng to
ASTM A 159 or shall be the manufacturer's standard hi gh-strength ductile
cast iron, provided that the material exhibits wear characteristics in the
form of powdered wear particles and is resistant to heat checking. Disk
brakes shall be totally enclosed and have nmultiple disks with stationary
rel easi ng nagnets. Brake torque shall be easily adjustable over a 2:1
torque range

2.3.9.1 Hoi st Hol di ng Brakes
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The hoi st shall be equipped with at |east one holding brake. The hol ding
brake shall be a friction brake of the shoe design and shall be applied to
the notor shaft or to the gear reducer shaft.

2.3.9.2 Hoi st Control Brake

Hoi st shall be equi pped with an integral nechanical |oad brake of the
"Weston" type or nultiple-disk type. The multiple disk type brake shall be
provided with external adjustnment for wear.

2.3.10 Beari ngs

Al'l bearings, except those subject only to small rocker notion, shall be of
the antifriction type. Equalizer sheaves shall be equipped with sintered
oi | -i npregnat ed type bushings in accordance with ASTM B 438, ASTM B 439, or
ASTM B 612.

2.3.11 Antidrip Provisions
The hoist and trolley shall be designed to preclude | eakage of |ubricants
onto the lifted loads or the floor. Equipnment and conponents that cannot
be made | eakproof shall be fitted with suitable drip pans. The drip pans
shal | be nade of steel and shall be designed to permt renoval of the
col l ected | ubricant.

2.3.12 Lubrication System
Spl ash type oil lubrication systemshall be
provided for the hoist and trolley gear cases. O punps shall be of the
reversi bl e type capable of nmmintaining the same oil flow direction and
vol une while being driven in either direction. Electric notor-driven punps
may be used when the input shaft speed is too |ow at any operating
condition to ensure adequate oil flow. In such applications, the punp
shal | be energi zed whenever the drive nechani sm brakes are rel eased.

2.3.13 El ectri cal Conponents
Controls, starters, and disconnects shall be furnished with the hoist.
Controls shall be integral with the hoist and include heavy duty reversing
contactors and | ow vol tage transfornmer.

2.3.13.1 Hoi st Control System
A four push-button station shall be furnished for the hoist

2.3.13.2 Power Sources

Hoi st shall be designed to operate froma 480 volt, three-phase,
three-wire, 60 hertz power source.

2.3.13.3 Transforners

Transfornmers shall be dry-type and shall carry full load continuously at
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rated vol tage and frequency wi thout exceeding an average tenperature rise
of 115 degrees C above an anbient tenperature of 40 degrees C. The
transformer shall have a totally enclosed case, which shall be finished to
resist corrosion. Transforners shall be fully encapsul ated, except for

t hose specifically designed for use as an isolation transfornmer for static
power conversion units.

2.3.13. 4 Mot or s

Motors shall be designed specifically for crane and hoi st duty. Drain

hol es shall be provided at | ow points near each end. |Inspection and
service covers shall be provided with gaskets. All hardware shall be
corrosion-resistant. Mtors shall conformto the requirenments of NFPA 70,
NEMA MG 1, and UL 1004.

2.3.13.5 Hoi st Mot or

The hoist notor shall be industrial-type, two-speed, 4 horsepower rating.
If the supplier elects to provide a larger notor, the Contractor shall be
responsi bl e for increasing power source wiring, as may be required, at no
additional cost to the Government. The hoist nmotors shall be provided with
Class B insulation, with a 30-minute mininumnmotor tine rating to satisfy
NEMA perm ssi ble nmotor tenperature rise above 40 C anbient.

2.3.13.6 Control System

Controllers shall be provided for the notors. Overload protection shall be
in conformance with the requirenents of NEMA ICS 2. Contacts used for
starting, stopping, and reversing shall be nechanically and electrically

i nterl ocked.

2.3.13. 7 Control Pane

Control panel shall be fabricated of solid sheet steel designed and
constructed to conformto the requirements of NEMA ICS 6, Type 12. Control
panel doors shall be hinged, equipped with gaskets, and fitted with
key-1ock handl es designed to |l atch the door at top, center, and bottom A
single key shall open all |locks. The control panel shall be nounted on the
hoi st and shall contain all starters, transforners, and circuit protection
Di sconnect shall be furnished with the hoist for installation by the

el ectrical sub-contractor

2.3.13.8 Hoi st Contr ol
The hoist notor control systemshall provide one speed in each direction by
nmeans of an electrically operated, full-magnetic, across-the-line,
reversing-type starter, NEMA Size 1 m ninum

2.3.13.9 Pendent Control Station
The pendent control station shall be suspended fromthe hoist by a strain

chain or 1/4 inch (mnimun) wire rope strain |ead of corrosion-resistant
steel. The pendent control station enclosure shall be NEMA Type 4/12
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Push buttons shall be heavy-duty, dust-tight and oil-tight type having
distinctly felt operating positions. Push buttons shall be constructed so
that they cannot beconme hung-up in the control case. Pendent shall include
a separate set of push buttons for each nmotion and for POAER, ON POVER,

OFF. Pendant shall reach within 4 feet of the operating floor

a. Push buttons shall be as foll ows:

Hoi st Up Trolley - Forward
Hoi st Down Troll ey - Reverse
PONER OFF Power - O f
PONER ON Power - On

b. The PONER OFF push button shall have a bright red nushroom head.
2.3.13.10 Surge Protection

Three netal oxide varistors shall be provided on the |line-side of each
transformer to provide transi ent overvoltage protection. Surge suppressors
shal | neet the requirenents of UL 1449.

2.3.13. 11 Over |l oads

AC circuit overload relays shall be of the ambi ent-conpensat ed,
automatic-reset, inverse-time type located in each phases of the mainline
and individual notor circuits and arranged to open the nminline contact.

2.3.13. 12 Limt Sw tches

Limt switches shall be heavy-duty, quick-break, double-pole, double-throw
type and shall conformto NEMA ICS 2. Ceared limt switch interruption of
a notion in one direction shall not prevent the opposite notion. Ceared
l[imt switches shall reset automatically. Limt switch housings shall be
NEMA Type 12 or 13. Limt switches shall interrupt power to the primary
control systens.

2.3.13.13 Hoi st Upper Limt Swi tches
Two Iimt switches shall be provided for the hoist. A rotating-type,
adj ustabl e, geared-control, circuit-interrupt limt switch shall provide
hoist-up limting. A secondary hoist upper limt shall be provided with a
wei ght-operated Iimt switch to prevent raising beyond their safe lint.
This secondary limt switch shall operate to interrupt power to all hoist
not or conductors and set the hoist hol ding brakes.

2.3.13.14 Hoi st Lower Limt Swtches

Hoi sts shall be provided with a rotating-type, adjustable, geared-control
circuit-interrupt linmt switch for hoist-down travel limting.

2.3.13.15 Wring

Al wire runs shall be nunbered or tagged at connection points. Al splices
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shal |l be nade in boxes or panels at terminals. Mdtor |oop and branch
circuit and brake conductor selection shall be based on the continuous duty
rating of NFPA 70 for 60 C conductors, and all other conductors shall be
sel ected based on their 60-nminute, short-tinme rating. Insulation for wiring
shal | be 600-volt, Type MIW Conductors in the vicinity of, or connected
to, resistors shall be Type TFE. Al control wiring shall be 16 AW or
larger. Al power wiring shall be 12 AWG or | arger

.4 CABLE REEL

The Contractor shall furnish a cable reel for supplying power to each
nonorail hoist. At each punp station, the cable reel shall be | ocated and
nounted to the support nenber spanning the station width fromthe rear
station wall between the first and second punp bay and term nating near the
passage door. The beam shall have a spacer of |ight gage structural stee
to align the cable reel guide armcenterline with the nonorail hoi st

hori zontal centerline.

4.1 Swi vel Base

The cabl e reel shall be nounted on a sw vel base capabl e of 340 degrees of
rotation and utilizing sealed ball bearings for snoothness of rotation. The
pi vot base shall be simlar or equal to Insul 8 Mdel #PVB as nanufacturer
by Insul 8, Omaha, Nebraska.

.4.2 El ectrical Cable

The reel shall be furnished with 25 feet of electrical type SO cabl e that
supplies power to control panel on the nonorail hoist. The cable shall be
flexible and suitable in a tenperature range from 20 degrees F. to 100
degrees F. The wire size shall be sufficiently large to provide for al
hoi st and trolley current |oads w thout excessive voltage drop. The
connection at the nmonorail control panel shall allow full travel of the
nonorail hoist through 340 degrees action of the swivel base. The cable
reel shall have positive take-up of slack cable and rel ease of cable using
ratchets and springs to control novenent. The cable reel shall utilize a
slip ring assenbly in a NEMA 4X enclosure. A guide armwi |l control cable
direction within 15 degrees and have cable rollers for non-chafing take-up
and rel ease of the cable. The return spring shall have sufficient tension
to prevent cable droop between the reel and nmonorail hoist. The stand and
reel shall be formed steel construction. Cable reel shall be sinmlar or
equal to 1400 Series of Insul 8 Powereel as manufactured by |Insul 8 Onaha,
Nebr aska

PART 3 EXECUTI ON

3.

3.

1 ERECTI ON
1.1 Gener al
Erection of the nonorail hoist and support girders shall be in accordance

with the manufacturer's instructions and as indicated. Mjor conponents of
the hoist and trolley shall be shop assenbled as conpletely as possible.
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After conplete shop testing, disassenbled parts shall be match-narked and
el ectrical connections shall be tagged. All parts and equi pnent at the
site shall be protected from weather, danage, abuse, and | oss of
identification. The erection procedures shall ensure that the hoist and
trolley are erected without initial stresses, forced or inprovised fits,
m sal i gnments, nicks of high- strength structural steel conponents,
stress-raising welds, and rough burrs. After the hoist and trolley are
erected, any damaged painted surfaces shall be cleaned and repainted. All
coupl i ngs, brakes, gearboxes, and drive conponents shall be aligned when
reinstalled, in accordance with nmanufacturer's instructions.

3.1. 2 Installation of Grders

Support girders and beans shall be straight and true. Wen | oaded, the
defl ection of hoist beam shall not exceed 1/800 of the span. Monorai
joints shall be flush and true wi thout nisalignment of running tread and
shal |l be designed to mnimze vibration. The nonorail beam shall be |evel ed
to a plus-or-minus 3 M (1/8 inch) at all rail support joints. Rail joints
shal |l be bolted using standard joint bars. A positive stop shall be

provi ded at nonorail beam ends.

3.1.3 Pai nti ng

Monorail beam support beans and connections, and all other conponents of
the nonorail hoist, shall be painted. Contractor shall submt paint system
for approval. As a mininmum 2 prinmer coats and 2 finish coats shall be
applied. Finish coat shall be enanel or epoxy. Mbdnorail hoist and trolley
shal | be painted per the manufacturer's standard finish. Items such as
surfaces in contact with the rail wheels, wheel tread, hooks, and wire rope
and nanepl ates shall not be painted.

3.1. 4 El ectrical Installation

The electrical systemshall be installed in accordance with manufacturer's
instructions. Al controls, starters, and disconnects shall be furnished
with the hoist. Alignnent data shall include tiner settings, resistor tap
settings, potentioneter settings, test point voltages, supply voltages,
notor voltages, nmotor currents, and test conditions, such as anbient
tenperature, nmotor |oad, date perforned, and person performng the
alignment. A copy of the final alignment data shall be stored in the
control panel door. Electrical hookup shall be in accordance w th SECTI ON
ELECTRI CAL WORK

3.2 ACCEPTANCE TESTI NG

The date of this tenplate is 15 June 1999. This tenplate will be updated
fromtinme-to-tinme to reflect current requirenents.

3.2.1 Monorai | hoi st and Acceptance Test
The Contractor shall provide all personnel and equi pment necessary to
conduct the tests, including, but not limted to, hoist operators, riggers,

rigging gear, and test weights. Testing shall be performed in the presence
of Contracting Oficer. The Contractor shall notify the Contracting
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O ficer 15 days prior to testing operations.
3.2.2 Test Sequence

The hoi st shall be tested according to the applicabl e paragraphs of this
procedure in the sequence provided.

3.2.3 Test Data

Hoi st test data shall be recorded on appropriate test

record forns suitable for retention for the |ife of the hoist. Operating
and startup current neasurenents shall be recorded for electrical equipnent
(motors and coils) using appropriate instrumentation. Speed neasurenents
shal |l be recorded as required by the facility evaluation tests (nornmally at
100 percent load). Recorded values shall be conpared with design
specifications or manufacturer's recomended val ues; abnornal differences
shall be justified in the remarks or appropriate adjustments perforned. In
addi tion, high tenperatures or abnormal operation of any equi pment or

machi nery shall be noted, investigated, and corrected. Hoist speeds should
be recorded during each test cycle.

3.2. 4 Equi pnent Monitoring

During the | oad test, inproper operation or poor condition of safety

devi ces, electrical conponents, mechanical equipnent, and structura
assenblies shall be nmonitored. Observed defects critical to continued
testing shall be reported inmediately to the Contracting O ficer, and
testing shall be suspended until the deficiency is corrected. During and
i mediately followi ng each load test, the follow ng inspections shall be
made:

a. Inspect for evidence of bending, warping, pernmanent defornmation,
cracki ng, or malfunction of structural conponents.

b. Inspect for evidence of slippage in wire rope sockets and fittings.
c. Check for overheating in brake operation; check for proper stopping.
Al'l  safety devices, including energency stop switches and PONER OFF
push buttons, shall be tested and inspected separately to verify proper
operation of the brakes.

d. Check for abnornmal noise or vibration and overheating in nmachinery
drive conponents.

e. Check wire rope sheaves and drum spooling for proper operation
freedom of novenment, abnornal noise, or vibration
f. Check electrical drive conponents for proper operation, freedomfrom

chatter, noise, or overheating.

g. Inspect external gears for abnormal wear patterns, danage, or
i nadequat e | ubrication.
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3.

2.5 Hooks

Hooks shal |l be neasured for hook throat spread before and after |oad test.
A throat di nension base neasurenent shall be established by installing two
tram poi nts and neasuring the di stance between these trampoints (to within
1/64 inch). This base dinension shall be recorded. The distance between
tram points shall be nmeasured before and after load test. An increase in
the throat opening by nore than 1 percent fromthe base neasurenent shal

be cause for rejection

.2.6 No- Load Testing

.2.6.1 Hoi st and Limt Swi tch Test

The | oad hook shall be raised and | owered through the full range of nornal
travel at rated speed. The | oad hook shall be stopped bel ow t he geared
[imt switch upper setting. Proper operation of upper and lower limt
switches for primary notions shall be verified. The test shall be repeated
a sufficient nunber of tines (mninmumof three) to denonstrate proper
operation. Brake action shall be tested in each direction. The proper
tinme delay shall be verified between the actuation of the dual brakes.

.2.6.2 Troll ey Trave

The nonorail trolley shall be a operated the full distance of the nobnorai
beans i ncluding operating over the curved sections. The trolley bunpers
shal |l contact the trolley stops |ocated on the nonorail beans. The hoi st
trolley shall be operated across the full length of the nonorail beam

.2.6.3 Hoi st Loss of Power No-Load Test

Using primary drive, the hook shall be raised to a height of approxi mately
8 feet. While lowering the hook, the main power source shall be

di sconnected verifying that the hook will not |ower and that both brakes
will set.

2.7 Load Test

Unl ess otherwi se indicated, the following tests shall be perforned using a
test |load of 125 percent (plus 5 percent, minus O percent) of rated | oad

.2.7.1 Hoi st Static Load Test

Hol di ng brakes and hoi sting components shall be tested by raising the test
| oad approximately 1 foot and manual ly rel easi ng one of the hol di ng brakes.
The | oad shall be held for 10 mnutes. The first holding brake shall be
reapplied, and the second hol di ng brake shall be released. The |oad shal

be held for 10 mnutes. Any lowering that may occur indicates a
mal functi on of the brakes or | owering conponents.

.2.7.2 Dynami ¢ Load Test

The test load shall be raised and | owered through the full range. The
machi nery shall be conpletely stopped at |east once in each direction to
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ensure proper brake operation.
3.2.7.3 Hoi st Load Brake

Wth test |load raised approxinately 5 feet and with the hoist controller
in the neutral position, the holding brake shall be released. The |oad
brake shall be capable of holding the test load. Wth the holding brake in
the rel eased position, the test |oad shall be lowered (first point) and the
controller shall be returned to OFF position as the test |oad | owers. The
| oad brake shall prevent the test |oad from accel erating.

3.2.7.4 Hoi st Loss of Power Test

After raising the test load to approxinmately 8 feet and slowy |owering the
test load, the nmamin power source and the control push button shall be

rel eased verifying that the test load will not |ower and that both brakes
will set.

3.2.7.5 Beam Dynani ¢ Load Test

Qperate the hoist trolley the full distance of the nobnorail beamin each
direction with test load on the hook (one cycle). Confirmthat no pernmanent
defl ecti ons have occurred and no fasteners have | oosened. Operate the
nonorail hoist the full distance along the nmonorail beans with test |oad on
t he hook.

3.2.8 Pump Lifting Test

After successful conpletion of the | oad test using test weights, the hoi st
shall be used to Iift the punps out of the wetwell. The lifting of both
punps shall be denmponstrated. Punps shall be lifted conpletely out of the
wet well and set on the floor of the punp station

3.3 FI ELD TRAI NI NG
A field training course shall be provided for designated operating staff
nmenbers. Training shall be provided for a total period of two hours of
normal working time and shall start after the systemis functionally

conplete, but prior to final acceptance tests. Field training shall cover
all the items contained in the operating and mai nt enance instructions.

-- End of Section --
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SECTI ON 15000

POVNER GENERATI ON EQUI PMENT
04/ 01

PART 1 GENERAL

1

1 SCOPE

This section covers the furnishing and installing of the necessary
ductwor k, exhaust system electrical connections, and any ot her power

di stribution equi pmrent as shown and specified herein to conplete the
installation of Governnment Furnished Generators for all five punps stations
as indicated on the drawings. The handling, installing, connecting and
testing of these Governnent-furnished generators, connection to the

el ectrical distribution system the standby generator cooling renoval
system engi ne exhaust and ot her associ ated equi pnment i ncl udi ng
installation of the GFE automatic transfer switch, are also part of the
Contractor's work under this section. The |oad bank specified herein shal
be furnished and installed by the Contractor.

.2 RELATED WORK OF OTHER SECTI ONS

The following itens of related work are covered under other Sections:
(1) Painting: SECTION: 09900: PAI NTI NG, GENERAL.
(2) Governnent-furnished equi pnent: SECTI ON 01000: GENERAL.
(3) Gounding and Bondi ng: SECTI ON 16415: ELECTRI CAL WORK, | NTERI OR

(4) Louvers, danpers and ductwork: SECTI ON 15500 HEATI NG AND
VENTI LATI NG SYSTEMS

.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
Anerican National Standards Institute (ANSI)
ANSI C2 (1997) National Electrical Safety Code
National El ectrical Manufacturers Association (NEMA)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA I CS 1 (1993) Industrial Control and Systens
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NEMA | CS 2

NEMA | CS 3

NEMA | CS 4

Nat i onal

NFPA 70

Phase 1 Levees

EG-PHL

(1993) Industrial Control Devices,
Controllers and Assenblies

(1993) Industrial Systens

(1993) Industrial Control and Systens
Termi nal Bl ocks

Fire Protection Association (NFPA)

(1996) National Electrical Code

Underwiters Laboratories, Inc. (UL)

uL 03

uL 67

UL 98

UL 198C

UL 198H

UL 467

UL 489

UL 506

UL 508

UL 845

869A

UL 891

UL 943

1.4 SUBM TTALS

CGover nment appr oval

(1996) Electrical Construction Materials
Directory (with Quarterly Suppl enments)

(1993) Panel boar ds

(1994, Rev Feb, 1995) Encl osed and
Dead- Front Swit ches

(1986; Rev thru Jun 1993)

H gh-Interrupting-Capacity Fuses,
Current-Limting Types

(1988; Rev thru Nov 1993) Cass T Fuses

(1993) G oundi ng and Bondi ng Equi pnent

(1996; Rev May 1997) Mol ded-Case Circuit
Breakers and G rcuit-Breaker Encl osures

(1994; Rev Jul 1994) Specialty Transforners
(1993) Industrial Control Equi pnent
(1995) Mdtor Control Centers

(1993; Rev Apr 1994) Reference Standard
for Service Equi pnent

(1994; Rev thru Jan 1995) Dead- Front
Swi t chboar ds

(1993; Rev thru Jan 1995) G ound-Fault
Circuit Interrupters

is required for submttals with a "GA" designation;

submittals having an "FI O' designation are for information only. The
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followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Equi pnrent and Materials Shop Draw ngs; GA.

Shop drawi ngs shall be submitted for approval and shall consist of a
conplete list of equipnent and materials, including manufacturer's
descriptive and technical data; catal og cuts; and any special installation
instructions that nay be required. Shop drawi ngs shall be submitted for
all materials and equi pnent specifi ed.

SD- 04 Dr awi ngs
Cooling Air Ductwork Shop Draw ngs; GA

Cooling air ductwork shop drawi ngs. Drawi ngs shall be prepared that

i ndi cate sizes and physical configuration of the |ouvers, danpers, and
ductwork required to connect the GFE generator and | oad bank into each punp
station as shown on the draw ngs.

SD-01 Data
Li st of Equi pnent and Material sSD-; FIO

Li st of Equi pnent and Materials. A conplete |list of accessory equi pment
and materials proposed (such as anchor bolts, exhaust conponents, etc),
contai ni ng an adequat e description of each separate item of equi pment or
materi als recormmended for approval, shall be furnished. The quantity of
each item descri bed shall be indicated.

SD- 13 Certificates
Equi pnrent and Material Certificates; GA

Certificates of conpliance will be accepted as proof of conpliance when
equi pnment or nmaterials are required to conformto UL standards, or to be
manuf actured and/or tested by NEMA standards. Such certificates are not
required if manufacturer's published data submtted and approved reflect a
UL listing or conformance with applicable publications of the NENVA

O herwi se, evidence of a UL listing, or confornance with applicabl e NEVA
standards, shall be submtted, as appropriate. Proof of the listing by the
UL, or confornance with the applicable publications of the NEMA does not
relieve the Contractor of conpliance with other provisions of these

speci fications.

For ot her than equipnent and materials specified to conformto UL
publications, a manufacturer's statenent indicating conplete conpliance
with the applicable Federal Specification, or standard of ASTM NEMA, or
ot her commercial standard, is acceptable.

SD-06 Instructions and SD-19 Qperation and Mai ntenance Manual s
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I nstruction Manual s; GA

The instruction manuals shall be furnished to the Governnent follow ng the
conpletion of factory tests and shall include assenbly, installation
operation and mai ntenance instructions, spare parts data which provide
supplier nane, current cost, catal og order nunber, and a reconmended |i st
of spare parts to be stocked and docunents subnitted and approved. Manuals
al so include data outlining step-by-step procedures for systemstartup and
operation, and a troubl eshooting guide which lists possible operationa
probl ens and corrective action to be taken. A brief description of al

equi pnment and their basic operating features are also included. Docunents
are bound in a suitable binder adequately marked or identified on the spine
and front cover. A table of contents page has been included and nmarked
with pertinent supply contract information and contents of the manual.

Tabs are provided to separate different types of docunents, such as catal og
ordering information, drawi ngs, instructions, and spare parts data. [|ndex
sheets are provided for each section of the manual when warranted by the
qguantity of docunments included under separate tabs or dividers. The
Contractor may utilize the two copies for the duration of start-up and
testing of generator systenms. Instruction Manuals shall be returned to the
CGovernment after generator equiprent.

SD- 04 Dr awi ngs
Exhaust System Draw ngs; GA
Exhaust System fromnuffler outlet. Shop drawi ngs shall be provided that
i ndicate the pipe layout, nmaterials, hangers, roof thinble, drip | eg, and

bevel ed exhaust el bow. The drawi ngs shall indicate exhaust pipe route to
avoid interference with the nonorail hoist and cable reel system

PART 2 PRODUCTS

2.

2.

1 GENERAL
1.1 St andard Product

Mat erial and equi pnent utilized in the installation shall be a standard
product of a manufacturer regularly engaged in the manufacture of the
product and shall essentially duplicate itenms that have been in
satisfactory use for at least 5 years prior to bid opening. The experience
use shall include applications of equipnent and nmaterials under simlar
circunst ances and of the sane design and rating as the equi pnment specified.

. 1.2 I dentification Nanepl ates

Major items of electrical equipnent and nmmjor conponents shall be
permanently marked with an identification nane to identify the equi pnent by
type or function and specific unit nunber as indicated. Unless otherw se
specified, all identification naneplates shall be nade of |am nated plastic
in accordance with Fed. Spec. L-P-387 with black outer |ayers and a white
core. Edges shall be chanfered. Plates shall be fastened with

bl ack-fi ni shed round-head drive screws or approved non-adhesive netal
fasteners. Wen the naneplate is to be installed on an irregul ar shaped
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obj ect, the Contractor shall devise an approved support suitable for the
application. In all instances, the naneplate shall be installed in a
conspi cuous |l ocation. At the option of the Contractor, the equi pment

manuf acturer's standard enbossed naneplate material with black paint-filled
letters may be furnished in lieu of |am nated plastic.

2.1.3 Code Conpli ance

The installation shall conply with the requirenents and recomendati ons of
NFPA 70 and ANSI C2.

2.1. 4 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi pnent, conduit, and wiring. The Contractor shall becone famliar
with all details of the work and verify all dimensions in the field so that
the outlets and equi pment will be properly located and readily accessi bl e.
If any conflict occurs necessitating departures fromthe draw ngs, details
of and reasons for departures shall be subnmitted and approved prior to

i mpl enenti ng any change.

2.1.5 Verification of D nensions
The Contractor shall become famliar with details of the work, shall verify
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy or conflicts before perform ng any work.

2.2 MATERI ALS

2.2.1 Wor kmanshi p

Mat eri al s and equi pnent shall be installed in accordance with
recomendati ons of the nmanufacturer and as shown.

2.2.2 Mat eri al s and Equi pnment

Mat eri al s and equi pnment shall conformto the respective publications and
ot her requirenents specified below Materials and equi pnment not |isted
bel ow shal |l be as specified el sewhere in this section.

2.2.3 Duct wor k

Al'l ductwork shall be made from gal vani zed steel sheets. Al ductwork shal
conply with SMACNA HVAC Duct Construction Standards. Al ductwork shall be
substantially airtight with no audi ble | eaks, reinforced or crinped to
prevent "panning" at systemstart-up and good rigid connections to |ouvers
and dampers.

2.2.4 FI exi bl e Connect or
The engi ne-generator shall be connected to the ductwork utilizing a
fl exi bl e duct connector nade of either fiberglass or neoprene strips bound

to gal vani zed netal strips on each side. Duct connector shall be subnmtted
for approval by the Contracting Oficer's Representative.
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2.2.5 Exhaust Pi pe

The exhaust pipe fromthe muffler outlet to discharge el bow on the end of
t he exhaust system shall be nmade of stainless steel. Exhaust pipe shall be
furni shed between the flexible connector and the nuffler in stainless steel

2.2.6 Load Bank

The Contractor shall furnish a |load bank for each engine set installed in
each punp station. The | oad banks shall be sized as follows: Punp Station
L-2 & K-7 50 KW Punp Station L-1 & K-10 100 KW and Punp Station K-12 125
KWw th single step | oading at the designated | oad. The | oad bank shall be
a resistive |load cooled by the engine-cooling fan in the engi ne cooling

di scharge ductwork. The location of the |oad bank in the ductwork shall be
as reconmended by the governnent furni shed engi ne generator nanufacturer
and approved by the Contracting Oficer's Representative as shown on the
shop drawi ngs. The | oad bank shall be a self-contained unit housed within
t he ductwork. Supporting menbers under the ductwork nounted | oad bank
shal |l be furnished as required. The control panel shall allow for

hand/ of f/ aut omati ¢ operation with the engi ne generator control system and

| ocated as directed by Contracting Officer's Representative. The |oad bank
shal |l be protected including |load rejection should the cooling air of the
engine be interrupted. Al control and protective circuits shall operate at
120 volts shall be fused and powered froma control power transforner or
line-neutral circuit. Main termnals shall be located on a barrier termna
bl ock with conpression type termnals and a chassis ground |ug or stud
shal |l be provided with a conpression type termnal. Al power wring shal
be rated for 150 degrees C. insulation. A main disconnecting |load rated
switch shall be provided to disconnect the | oad bank when stanby power is
required at the station. Al |oad elenments shall have short circuit
protection for each 50 KWof | oad branch circuit. Al |oad el enents shal

be UL listed totally encl osed, seal ed and weat herproof with a grounded
outer sheath to protect agai nst accidental shock from foreign objects or
personnel contact damagi ng the tubes. The el enents shall be easily

repl aceabl e. The use of open wire elenents capable of short circuit to each
other or foreign objects shall not be pernmtted. The | oad bank and control
sections shall be housed in NEMA 1 gal vani zed steel enclosures. The control
encl osure shall be located in the vicinity of the |oad bank section, but
not in contact with the | oad bank or the cooling airflow. The |oad bank
shal | be nmanufacturer as a standard product with testing and |isting by
Underwriters Laboratories as a systemfor electrical |oad sinmulation. The

| oad bank shall be simlar or equal to Sinplex LBD series |oad banks, as
manuf actured by Sinplex Inc., Springfield IL. 62702 in design and
construction of the control and | oad encl osure.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Layout
The Contractor shall furnish a plan and el evati on | ayout for each punp

station that indicates centerline of the skid-nmounted generator unit al
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anchorage, vibration isolation, engine exhaust conponents and engi ne

cool ing ductwork shown. The location of the | oad bank between the radiator
and danper/l ouver at the wall shall be shown. The location of the overhead
nonorai|l hoist shall also be indicated. Al ductwork shall be submtted for
approval after the layout is approved.

3.1.2 Exhaust System

The exhaust systemshall be installed to avoid interference with the

over head nonorail hoist and roof truss system All exhaust piping shall be
i nsulated to protect occupants fromburns or deterioration to adjacent

equi pnment. The 24" long flexible exhaust connector and the nuffler shal

not be insulated. Final |ocation of all exhaust system conponents,

i nsul ation systemshall be submitted for approval.

3.1.3 Fi el d Painting

Ferrous surfaces shall be cleaned and painted. Surfaces to be painted
shall be free of all oil, grease, welding slag and spatter, mll| scale,
del eterious corrosion, dirt and other foreign substances. Painting shal

i nclude at |east "touch-up" one coat of the generator manufacturer's paint
system |f substantial bare netal has been exposed during installation
then a rust-inhibiting primer shall be applied to a clean, dry surface as
soon as practicable after cleaning. Painting shall be manufacturer's
standard naterial and process except that the total dry filmthickness
shall be not less than 2.5 mls. Color of the finish coat may be the
manuf acturer's standard color, if approved, or an approved ANSI 61 G ay.
The finish shall be free fromruns, sags, peeling or other defects.

3.1.4 Tests

After each punp station installation is conpleted, and at such tine as the
Contracting Oficer nmay direct, the Contractor shall conduct an operating
test for approval of the installed engine generator system The equi prment
shal | be denopbnstrated to operate in accordance with the installation
requirenents of this specification. The test shall be perforned in the
presence of the Contracting O ficer and representatives fromthe City of
East Grand Forks. The Contractor shall furnish all instruments and
personnel to assist the ONAN representative in conducting the required
tests, and the Contractor shall furnish 50 gallons of diesel fuel at punp
stations K-7, K-10, L-1, and L-2, and shall furnish 100 gall ons of diese
fuel at punp station K-12 for testing purposes. The engi ne-generator
manuf acturer under a separate contract will furnish other consumable itens,

| ubricants and coolants. The test perforned at punp station K-12 will be
unique in that an external portable |oad bank will be furnished to test the
generator set at full load for not less than a 1 hour tinme period. Al

requi renents of the follow ng paragraphs shall also apply for the test at
K-12.

3.1.4.1 Aut omatic Transfer Switch
The Contractor shall denpnstrate that all features of the

CGover nment - furni shed autonatic transfer switch are operational and properly
interface with the Governnent-furnished generator and controls.
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3.1.4.2 Louvers and Danpers

The Contractor shall denonstrate the danmpers, notorized operators and

| ouvers function correctly for supplying and exhausting air to the

engi ne-generator unit, including testing and bal anci ng of the system

Anbi ent outside, interior and exhaust air tenperatures shall be nonitored.
Airflow over the | ouver faces shall be nonitored over a m ni num 12-poi nt
test grid on the louver surface. Tenperatures shall continue to be
nonitored for 30 mnutes after shut down. Tenperatures and air flows will
be nmeasured using calibrated instrunents accurate to within +/- 3% of
actual readings.

3.1.4.3 Gener at or

The Contractor shall request fromthe Contracting Oficer's Representative,
the services of a ONAN nanufacturers authorized field service engineer to
supervise the start-up and testing of the Governnent-furni shed generator
its auxiliary equipnent and controls. The Contractor shall expect each
test at each punp station to last not |ess than four hours or exceed 8
hours total tinme including set-up, preparation, test, and clean-up. The
Contractor shall request the ONAN services at |east fourteen cal endar days
i n advance and group the punp station tests within the sane tine frane
wherei n possible. Services of the ONAN representative are provided under a
separate contract and are not included in the work required in this
contract.

3.2 SPARE PARTS
Spare parts do not apply to Governnent-furni shed equi pnent.

Provide a conplete set of accessories and special tools required to erect,
handl e, dismantle, test, and mamintain electrical system apparatus.

Spare parts shall be identical in all respects to correspondi ng origina
equi pment provi ded.

Spare Parts Required. (To be conpleted after FTR)
One pilot light with lens for each type provided.
One contactor auxiliary contact for each type provided.
3.3 QUALITY CONTRCL
The Contractor shall establish and naintain a quality control programfor
wor k under this section to assure conpliance with contract requirenents,
and he shall mmintain records of his quality control for all construction

operations including but not limted to the follow ng:

a. Inspection at worksite for damage and defects in material and
equi pnent .
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b. Inspection at worksite to ensure use of specified material and

equi pnent .

c. Storage at the worksite.

d. Installation, nounting and alignnent of all equipnent.

e. Qperational tests of all installed facilities.

f. Maintenance after installation.
Two copies of the records of inspections and tests, as well as the records
of corrective actions taken, shall be furnished to the Governnment as
directed by the Contracting Oficer. The Quality Control Plan shall be in
accordance with SECTI ON 01451: CONTRACTOR QUALI TY CONTROL.

-- End of Section --
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SECTI ON 15050
SLUI CE GATES
04/ 01
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

Aneri can Association of State Hi ghway and Transportation O ficials

( AASHTO)
AASHTO M 29 (1988) Anmerican Association of State
H ghway and Transportation O ficials
( AASHTO)
AASHTO M 82 (1975, Rev 1993) Cut-Back Asphalt (Medium
Curing Type)

Anerican Society for Testing and Materials (ASTM

ASTM A 36 (1994) Structural Steel

ASTM A 108 (1993) Steel Bars, Carbon, Cold Finished,
Standard Quality

ASTM A 126 (1993) Gray-lron Castings for Valves,
Fl anges, and Pipe Fittings

ASTM A 148 (1993) Steel Castings, High-Strength, for

Structural Purposes

ASTM A 194 (1994) Carbon and Alloy Steel Nuts for
Bolts for Hi gh Pressure and
H gh- Tenperature Service.

ASTM A 276 (1994) Stainless and Heat-Resisting Steel
Bars and Shapes

ASTM A 320 (1994) Alloy-Steel Bolting Materials for
Low Tenperature Service

ASTM A 582 (1993) Free-Matching Stainless and

Heat - Resi sting Steel Bars, Hot-Rolled or
Col d- Fi ni shed
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ASTM B 21 (1990) Naval Brass Rod, Bar and Shapes

ASTM B 98 (1993) Copper-Silicon Alloy Rod, Bar and
Shapes

ASTM B 584 (1993) Copper Alloy Sand Castings for

CGeneral Applications

ASTM C 33 (1997) Specification for Concrete
Aggr egat es

ASTM D 2000 (1990) Rubber Products in Autonotive
Appli cations

Aneri can Water Works Associ ation (AWMW)
AWM C 501 (1992) Standard for Sluice Gates
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Desi gn Data; GA.
Desi gn computations and technical data showing factors of safety,
cal cul ati ons of stresses, and other informati on necessary to assure
conpliance with the drawi ngs and specifications shall be submtted to the
Contracting O ficer.
Hoi st Design Criteria: The Contractor shall submit cal cul ati ons which
clearly show how the size of the operator was chosen. For the sluice gate
lifts, a friction factor of 0.6 shall be used, and the gate size and the
heads shall be those specified el sewhere in this section.

SD-01 Data
Gate Vendor Information; FIO
Gate Vendor's Erecting Engineer: Gate vendor information as specified in
PARAGRAPH: Gate Vendor's Erecting Engi neer, of this section shall be
subm tted.

SD- 04 Dr awi ngs
Shop Drawi ngs; GA.
Shop drawi ngs shall be submtted for sluice gates showi ng details for

nounting, nmaterials, construction and installation procedures. Catal og
data, including specifications and full descriptive data, shall be
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submitted for all materials and equi pnent furnished. Shop drawi ngs on the
portabl e operator to include catal ogue and perfornmance data. Top nounting
wal | bracket for gravity closure gate installation and support shop

drawi ngs shall be submtted.

SD-19 Operation and Mi ntenance Manual s
Qperation and Mai ntenance Manual s; GA

The Contractor shall submt, prior to delivery of gates to the project work
site, five copies of a nmanual containing conplete information in connection
with the operation, lubrication, adjustnent, routine and speci al

mai nt enance, di sassenbly, repair, and reassenbly of the gates and
accessories. Each set shall be pernmanently bound and shall have on the
cover the following: (1) The words, "OPERATI NG AND MAI NTENANCE

I NSTRUCTI ONS", (2) the nane and | ocation of the project, (3) the
Contractor's nane, and (4) the contract nunber. Flysheets shall be pl aced
before instructions covering the subject. The sheets shall be
approximately 8-1/2 x 11" which large sheets of drawings folded in. Each
set shall include, but not be Iimted to, the follow ng:

a. Operating and nai ntenance instructions for each piece of equi pment
i ncluding lubrication instructions.

b. Manufacturer's bulletins, cuts, and descriptive data

c. Parts lists and recommended spare parts.

PART 2 PRODUCTS

2.

1  GENERAL REQUI REMENTS
Sl uice gates shall be the standard product of a reputable manufacturer
havi ng had at |least 5 years of successful experience in the design and
manuf acture of such itens. Gates and accessories shall be of the follow ng
desi gn:

a. Sluice gates shall be rising stem

b. Gates shall be either flush bottomtype or wall nmounted as indicated
on the draw ngs.

c. Sluice gate franmes shall be flange back type.

d. Thinbles shall be sufficiently rigid to preclude distortion during
installation.

1.1 CGeneral Design

Conponent parts shall be designed for the seating and unseati ng heads shown
in TABLE 1 in this section using a mninumfactor of safety of 5 to be

i ncreased as desired and be sized and gui ded so that, unless otherw se
shown on the drawi ngs, the slenderness ratio (L/R) shall not exceed 200.
The opening and closing forces for design of the stemand stem bl ock
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anchor age shal |

in TABLE 1, with coefficient of friction of not
gates in addition to the weight of the gate and stem
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EG-PHL

include friction |oad based on the operating pressure shown

|l ess than 0.6 for sluice
St em desi gn shal |

include a factor of safety of 5 against failure in addition to the colum
buckling strength reduction effects as given by the Euler formla.

TABLE 1. GATE REQUI REMENTS
Gate Location Gate Size Nunber Face Design Back Design
(I'nches) of Gates Pressure Pressure
(Feet of Head) (Feet of Head)
L-1 Inlet 54 x 54 1 50 25
L-1 Gravity 42 x 42 1 50 25
FI ow
L-2 Inlet 42 x 42 1 50 25
L-2 Gravity 60 x 60 1 50 25
FI ow
K-7 Inlet 42 x 42 1 50 25
K-7 Gravity 54 x 54 2 50 25
FI ow
K-10 I nl et 42 x 42 1 50 25
K-10 Gravity 72 x 72 3 50 25
FI ow
K-12 I nl et 66 x 66 1 50 25
K-12 Gravity 66 x 66 2 50 25
FI ow

2.

2 MATERI ALS

Materi al s shall

publicati ons.

neet the requirenents

Use of other grades or
and will be subject to approval.

a. Structural

b. Naval
optional .

1. lron castings:

2. Steel

c. Manganese bronze:

br ass:

casting:

all oy No. 932.

d. Cold-rolled steel:

e. Stainless steel:

steel :

ASTM A 36.

ASTM B 21, copper

ASTM A 126.

ASTM A 148.

of the follow ng referenced
be requested in witing

al I oys shall

all oy No. 464 or 482;

t enper,

ASTM B 584, high-strength yell ow brass, copper

ASTM A 108, Grades 1010 through 1020.

1. ASTM A 276, Type 304, Condition A (anneal ed) or
high tensile),

type of finish optional.
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2.

2.

2. ASTM A 582, Type 303, Condition A (anneal ed), type of finish
opti onal

f. Bolting materials:
1. Bolts: ASTM A 582, Type 303 or 416.
2. Nuts: ASTM B 98, all oy 655.

g. Asphalt liquid: AASHTO M 82, nediumcore, |iquid-asphalt type, G ade
MC-30 or MC-70.

h. Sand: AASHTO M 29.

i. Seals: ASTM D 2000, G ade 4AA 625A13.
3  SLU CE GATES
3.1 Gener al

Gates shall be heavy-duty type as manufactured by Rodney Hunt, Hydro Gate,
Wat erman, or approved equal. The sluice gate installations shall be

furni shed complete with franes, |eaves, stens, adjustable stem guides,

t hi nbl es and anchor bolts, conplete and operable in all respects as

descri bed herein and as indicated on the drawings. The gates shall be of
the pressure seating type, and shall be designed for the face pressures and
back pressures indicated in TABLE 1. The capacities of the operating
stands shall be based upon the pressure exerted on the entire area encl osed
by the gate sealing surfaces (seating faces). As used herein, operating
pressure head is defined as the distance fromthe center of the slide, in
its closed position, to the maxi numwater surface elevation. Sluice gates
desi gnated for power operation shall be sufficiently rugged to wthstand
operation by neans of electric lifts or portable hydraulic operators.

Gates used for gravity flow closure in gatewells shall not be considered
for alternate fabrication and materials under any circunstances.

.3.2 Wall Thinbles

Wal | thinbles shall be of the F-type. The thinbles shall be of cast iron
with the front-flange nmachined to a plane to provide a true-seating surface
for the sluice gate frane. Holes shall be drilled and tapped in the
thinble to match the mounting hole pattern of the sluice gate frane. The
gate franmes shall be attached to the thinble by studs. The wall thinble
shall be internally braced during concrete placenent. Thinble shall be
plunb in both planes with + 1/16 inch. The overall wall thinble |ength be

| ess than the wall thickness allowing roomfor an RCP pi pe socket behind

t he thi bl e.

.3.3 Fr ames

The franmes shall be cast iron of anple section to prevent distortion. Seat
facings shall be naval brass and shall be machined to a snooth finish for
maki ng a tight seal neeting the requirenents of AWM C 501. The frane

gui des shall be of cast iron. The frane guides shall be equipped with

SECTI ON 15050 Page 7



East Grand Forks, Phase 1 Levees EG-PH1

adj ust abl e side wedges, and the guides shall be of sufficient Iength so
that not less than one-half of the gate is within the guides when the gate
is wide open. The side wedges shall be faced wi th manganese bronze.

Wedges shal |l be designed in such a manner that wedge-fastening bolts may be
repl aced without the renoval of the gate frane fromthe nmasonry or ot her
setting, and their attachments adequate to resist tight closures of the
gates. Gates shall be provided with top wedges. Fabricated stainless stee
frames shall not be all owed

2.3.4 Gate Leaves

Gate | eaves shall be of cast iron, consisting of flat castings with

hori zontal and vertical ribs of anple section to withstand all of the
specified conditions of operation with linmted distortion to prevent

| eakage. The seating surfaces shall be of naval brass not |ess than 3/4"
wi de and shall be machined to a 63 mcro-inch finish or better and attached

by dovetail notching to nmake a watertight seal. The gate shall be gui ded
inthe frane with a tongue and groove construction. The tongue and grooves
shall be nachined full length with a 1/8" overall clearance in the frane

gui de groove. Slide wedges shall be faced with manganese bronze and
nount ed and secured to prevent rotation that would interfere with their
proper action or cause the gate to bind, in addition to neeting the

requi renents of AWM C 501. Fabricated gate slides of stainless steel shal
not be all owed.

2.3.5 St ens

The stens shall be of stainless steel conforming to ASTM A 276, Type 302,
303, 304 with a 63 micro-inch finish if machine cut or 32 micro-inch if

roll ed threads, and shall be of the sizes recomended by the manufacturer
No detectable flaws or surface inperfections will be permtted. The stens
shal |l be provided with thrust nuts of corrosion-resisting netal and shal
have adjustable stop nuts to Iimt the upward and downward travel of the
stens. The stens shall be of a size to withstand the axial conpressive and
tensile forces created during gate operation under the specified unbal anced
heads and to transnit in conpression at |least two tines the rated output of
the Iift with a 25-pound effort on the crank or handwheel. Threads on
stens shall be machine cut or rolled with single or double |ead threads of
the Acne type. The exterior corners of the threads shall be given slight
radi us of approximately 0.015" in order to prevent themfromacting as
cutting edges as the stem passes through the |left nut.

2.3.6 St em Gui des

Stem gui des shall be a manufacturer's standard product, except as specified
provi ded herein, and shall be adjustable in two directions to provide ful
adjustrment for proper alignment of the stem The stembearing, in the stem
gui des, shall be brass or bronze brushed. The guides shall be anchored in
an approved nanner with not | ess than two bolts.

2.3.7 Asphalt and Sand

Asphalt and sand fill mxture shall be a relatively stiff mx of road
asphalt and clean sand. The m xture shall be well tanped so as to have
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full contact with the enbedded frame, and so as to provide a firmfill in
the recess.

2.3.8 Wal | Bracket

Al gatewell sluice gates shall have a top wall nounting bracket supplied
by the sluice gate manufacturer. The bracket material shall be cast iron
or fabricated steel of sufficient size and section thickness to support the
wei ght of the gate when supported by the gate hoist above the bracket. In
addition, stresses fromoperation in the closing node with debris | odged
under the gate shall be designed into the bracket. The sluice gate

manuf acturer shall provide anchor bolt recomendati ons to the Contractor
for the size of the gate

2.4 OPERATI NG HO STS
2.4.1 Hoi st s

Each sluice gate shall be provided with a manual hoisting unit. Mnua

hoi sting units shall be of the hand crank operated, enclosed, pedesta

type, equi pped with machi ne cut gears, having gear ratios reconmended by

t he hoi st manufacturer. The hoisting units shall be made of cast iron or
cast steel. Exposed fastening of 1-1/2" dianmeter and | ess shall have

Aneri can Standard hexagon-socket (Allen) type wench heads. The hoi st

shal |l have a cast bronze |ift nut, threaded to match and engage with the
stemthreads. The |ift nut shall be provided with ball or roller bearings
bot h above and below a flange on the Iift nut, to accommodate the opening
and closing thrusts. Each hoist shall be provided with an integra

position indicator. A brass plate shall be attached to the Iift housing to
show counter reading with gate in fully closed position. Each hoist shal
be designed to unseat the slide fromits wedgi ng device at the maxi mum head
with a maxi num force of 40 pounds at 15" radius. Means for |ubrication of
the hoist shall be provided. No nore than 16 turns of the hand crank or
handwheel shall be required to nove the gate 1 inch. A renovable,
cast-iron crank with a rotating brass grip and a radius of 15" shall be
provided. Al hoists shall be capable of being driven by the same portable
operator.

2.4.2 Position Indicators

Weat hertight and dust-tight, stemposition indicators shall be provided for
all gate stands. The indicators shall be of the dial- or counter-type,
nounted in a cast housing on top of the lift, and with the face of the
counter show ng through a recessed wi ndow i n the housing and easily read
fromthe crank | ocation.

2.4.3 St em Cover s

Weat hertight and dust-tight stemcovers shall be provided to encl ose and
protect the threaded portion of the gate stem Slotted gal vani zed stee
stem covers shall be provided. The top of the stemshall be visible

t hrough the slot throughout its distance of travel during opening and

cl osing operations. The slot shall be covered with a vandal resistant
clear plastic material as recomended by the stem nmanufacturer and as

SECTI ON 15050 Page 9



East Grand Forks, Phase 1 Levees EG-PH1

approved. The above plastic material shall be installed as reconmended by
t he stem manufacturer.

2.4.4 Bolts and Nuts

Al'l anchor bolts for the rising stemtype sluice gate franes and gui des,
stem gui des, hoists and floor stands, and all bolts and studs used in the
sluice gate | eaves, franes and gui des, and stem gui des shall be stainless
steel conformng to the requirenents of ASTM A 276, Type 304.

2.5 PORTABLE OPERATCR

One portabl e hydraulic operating device shall be provided for opening and
closing of all sluice gates in the project. The operator shall be
portabl e, gasoline-engi ne powered, hydraulic-power unit nounted on a
wheel ed cart.

2.5.1 Hydraul i ¢ Motor Operator

The operator shall be portable and capabl e of opening and cl osing the gates
at the speed and torque specified. The hydraulic notor shall be

reversi ng-type. The dinmensions of the coupling for connecting the notor to
the gates shall be determ ned by the Contractor after gate selection. The
hydraul i c notor shall be designed for outdoor service and operate on power
supplied by the hydraulic power unit. The hydraulic notor shall be capable
of providing a mnimmof 30 foot-pounds of torque for continuous duty
whil e operating at a speed of not |ess than 140 RPM The hydraulic notor
shal | develop a stall torque of 75 foot-pounds. Twenty feet of hydraulic
rei nforced hose suitable for pressures and flows shall be provided with the
notor. An operating attachnent shall be provided with the hydraulic notor.
The attachnent shall be designed to be received by an attachment plate on
each gate hoist that aligns and secures the hydraulic notor to any
operating hoist.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Installation Instructions

The setting, installation, assenbly, lubrication, and testing of the gates
and hoisting units shall be in accordance with the instructions of the gate
manuf acturer as approved by the Contracting O ficer. These instructions
shall be submtted for approval prior to any gate installation work. An
erecting engi neer shall inspect and deternine the adherence to the above
instructions for the setting of the gate thinble, rail assenblies, the stem
gui de anchor bolts, and the hoisting unit anchor bolts; the alignnment and
assenbly of the stemto the sluice gate, stem guides, and hoisting unit;
and observe the initial gate operations using the hoist. The Contractor
shal |l nake all arrangenents for the presence of the erecting engineer for
this inspection. The presence of the erecting engineer, however, wll not
relieve the Contractor of full responsibility.

3.1. 2 Pl acenent
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Wal | thinbles and anchor bolts shall be set in place prior to the placing
of concrete. Each unit shall be accurately aligned and, if upon conpletion
of the work there is any nisalignnent or other defective worknmanshi p which
is likely to inpede the operation of the gate, the necessary corrections
shall be nade by the Contractor at no additional expense to the Government.
The bottom frane nenber of flush-bottom sluice gates shall be enbedded in
an asphalt mxture as shown.

3.1.3 Asphalt and Sand M xture

Asphalt and sand fill mxture shall be a relatively stiff mx of road
asphalt and clean sand. The asphalt material shall be Asphalt Cenent (AC),
Penetrati on Grade 120/150. The asphalt content shall not be less than 7%
of the nmx. The sand shall conformto the quality and gradation of fine
aggregate for concrete as specified in ASTM C 33. The m xture shall be
wel | tanmped so as to have full contact with the enbedded frane and to
provide a firmfill in the recess.

3.1. 4 Gate Vendor's Erecting Engi neer

The erecting engi neer shall be experienced in the specific installation of
sluice gates as a conplete system Installation experience shall include as
a mninmumthree successful installations of which at |east one nust have
been in the last two years and at |east one nust have been a gate of the

| arger size furnished with this project. The Gate Vendor shall coordinate
with the Contractor on the npbst advantageous tines and durations necessary
for his erecting engineer to be at construction site and be confident of
the proper installation and operational function of their product. The
Vendor's erecting engineer shall initiate instructions for all actions
necessary for the proper receipt, inspections, handling, assenbly,
installation, operation, and testing of this sluice gate system furnished
by his company under this contract. D screpancies shall be reported to the
Contracting O ficer. The Vendor's erecting engineer shall also keep
records of neasurenents and actions taken during his visits and shal
furnish a copy to the Contracting Oficer on request or at the conpletion
of each visit. Miltiple visits may be required depending on installation
sequencing. One of the visits shall be during final preparation and
performance of the installed acceptance test. The erecting engi neer shal
instruct the Contractor in the operation and nmi ntenance features of his
conpany's installed sluice gate product. The following information will be
submitted with the subnittal package to verify the qualifications of the
engi neer:

a. Experience, years of service, etc., as an erecting engi neer

b. List of successful gate installations with owner's address and phone
nunber .

c. Size and type control of the installed gates.
3.1.5 Assenbl y

Prior to assenbly, the gate stens shall be thoroughly cleaned, for
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i nspection by the Contracting Officer or his representative. Al parts of
t he gates and operating nechanisns shall be installed and fitted together
so that after final assenbly there will be no interference through bad
alignment, or any warping or twisting of the menbers that would in any way
interfere with operation. All finished contact or bearing surfaces shal

be true and exact to insure full and conplete contact. All bolts for
attaching the gate franes, stem gui des, and operating hoists shall be
accurately enbedded at the tinme of placing concrete. Provisions for

| ubrication of the operating nechani sns shall be nade and the |ubrication
systenms shall be properly filled with suitable |ubricant as recommended by
t he manufacturer of the hoists. Wen the sluice gate slide is in the fully
cl osed position and wedged in position against the frame, maxi mum cl earance
bet ween mati ng faces shall not exceed 0.004 inch

3.2 TESTS

After final assenbly, each gate shall be tested in the presence of the gate
vendor's erecting engineer and the Contracting O ficer or his
representative by raising and lowering it throughout its conplete travel by
nmeans of its operating nechanismand to denponstrate that it conplies with
the specifications. Any defective part of error in the construction or

al i gnment of the conplete gate discovered during the tests and trials shal
be i mediately corrected by the Contractor without cost to the Government.

3.2.1 Denmonstration of Proper Functioning

Upon conpletion of the installation, each gate shall be lubricated and
operated through as nany cycles of opening and cl osing as may be necessary
to denonstrate proper functioning of the gates and that the units are free
from binding or other defects.

3.2.2 Testi ng

The portable operator shall be tested in the presence of the Contracting
Oficer in raising and | owering the gates.

3.3 PAI NTI NG

The gate nanufacturer shall be responsible for shop prime and finish
painting of all sluice gates and appurtenances supplied under this
contract. All coatings shall conformw th VOC Eni ssion Regulations in
effect at the manufacturing location and at project site to all ow touch-up
or recoating to be perforned with the same products. The type of paint
shall be as specified in the followi ng schedule. Were required by
application the coating shall be approved for contact w th drinking water
by the NSF, EPA, or other appropriate governing agencies. Nunber of coats,
m | thickness and surface preparation shall be in accordance with the paint
manuf acturer's recommendations for that application, but in no case shal

be |l ess than the requirenents in the follow ng schedule. Al coatings
shal |l be free of carcinogens as listed on the | ARC nonographs. Colors are
to be manufacturer's standards, provided they are selected for ease of
manuf acturer's standards, provided they are selected for ease of field
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touch-up and col or match and are fade resistant.
to provide contrast
prime coat and the finish coat,
t hi ckness. All coatings shal

manuf acturer's reconmmendations for thinning,

precauti ons.

Col ors shal
bet ween the product and the prine coat,
to insure uniformcovering and coating
be applied in accordance with the paint
techni que and safety

EG-PHL

be sel ected
and between the

3.3.1 Pai nti ng Schedul e
Appli cation Materi al s Pr eparati on 1st Coat 2nd Coat 3rd Coat
Gates, Wall Cast lron SP 6 Ami ne Mod. Ami ne Mod. None
Thi nbl es Pol . Epoxy Pol . Epoxy

Aner |l ock 400 Anmerl ock 400

or Equal, or Equal,

5mls, mn. 5 mls, mn.
3.4 TOOLS

One set of wenches and speci al

tools required for the operation and

mai nt enance of the sluice gates installed under this contract shall be

furnished at the tine of the trial operation

3.5 QUALITY CONTRCL
The Contractor shall
this section to assure conpliance with contract
records of his quality control for al
but not Iimted to, the follow ng:

a. Materials and workmanshi p.

b. Installation.

c. Trial operations of each gate.

d. Adj ustnent.
A copy of the records of inspections and tests,
corrective action taken, shal
by the Contracting O ficer.

-- End of Section --

SECTI ON 15050 Page 13

establish and maintain quality control
requi renments and maintain
construction operations including,

as wel |
be furnished to the Governnment as directed

for work under

as the records of



East Grand For ks,

PART 1

(R

NORNNNRNRNNNNNRNNNN

NNDNDN

RPRRPRRPRPRPRPREPNNRPR

NNNNNNNDND®

GENERAL

SCOPE

Phase 1 Levees

SECTI ON TABLE OF CONTENTS

DI VI SION 15 - MECHANI CAL

SECTI ON 15055

ELECTRI C SLUI CE GATE ACTUATCORS

04/ 01

RELATED WORK OF OTHER SECTI ONS

.1
.2
.3

1
.2
.3
.4

Fabri cation
Pai nti ng
Sl uice Gates, portable actuators
REFERENCES
SUBM TTALS
PRODUCTS
GENERAL REQUI REMENTS
1 Cener al
2 Desi gn
1.2. Gate Load
1.2. Act uat or Tor que
3 Lifting Lugs
4 Per manent Mar ki ngs
5 St andard Measurenent Units
6 Speci al Tool s
7 Nanepl at es
8 Saf ety Devi ces
9 Wor kmanshi p
.10 Parts and Service Resources
FABRI CATI ONS
Cener al
Fl oor Stands
St em Covers
Gate Height Indicators
PRODUCTS
1 Mul ti-Turn Electric Actuator
3.1.1 Mot or
3.1.2 Br ake
3.1.3 Control s
3.1.4 Cear Reducer
3.1.5 Gate Position Indicator
3.1.6 Handwheel
3.1.7 Lubrication
3.1.8 Testing

SECTI ON 15055 Page 1

EGFPHL



East Grand Forks, Phase 1 Levees EG-PH1

PART 3 EXECUTI ON

3.
3.
3.

PROTECTI VE CQOATI NGS

MODULAR SUBASSEMBLI ES

SPARE PARTS

.1 El ectrica

.2 Mechani cal

PROTECTI VE PACKAG NG AND STORAGE

| NSTALLATI ON AND START- UP

.1 Pr ocedur es

Installation

Al terations

Di nrensi ons, C earances, and Tol erances

Cl eanl i ness

C eani ng

Gasket Seal ant

Fiel d Wl ding

Damaged Coati ngs
Erection Engi neering Services
Fiel d Testing

4.1 Oper at i onal

4.2 Leakage

3.6 OPERATI ON AND MAI NTENANCE MANUALS

w

w
WWOUAW®WWN P
w

NN
No oA wWN R

w
WW oUW wwwwwwoo

2
5
5
5
5
5.
5.
5
3
4
5.
5.

-- End of Section Table of Contents --

SECTI ON 15055 Page 2



East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 15055
ELECTRI C SLU CE GATE ACTUATORS
04/ 01
PART 1 GENERAL
1.1 SCOPE
The work covered by this section consists of the shop fabrication
assenbly, and protective coating; delivery to the construction site;
installation; and field testing of rising-stemtype electric sluice gate
actuators froma standard product line. A firmregularly engaged in the
val ve actuation industry for not |less than the past 5 cal endar years shal
furnish the specified actuators. The equi prent shall operate in anbient air
tenperatures between 0 degrees F and +100 degrees F
1.2 RELATED WORK OF OTHER SECTI ONS
The following itens of related work are covered under other sections:
1.2.1 Fabri cation
SECTI ON 05500: M SCELLANEQUS METALS
1.2.2 Pai nti ng
SECTI ON 09900: PAI NTI NG GENERAL.

1.2.3 Sluice Gates, portable actuators

SECTI ON 15050: SLUI CE GATES.

1.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Aneri can Gear Manufacturers Association (AGW))
AGVA 374.04 (1973) Design for Fine-Pitch Wrngearing
AGVA 6034B (1986) Enclosed Cylindrical Wrngear Speed

Reducers and Gearnotors

Anerican Institute of Steel Construction (Al SC
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Al SC S329

Al SC S335

Ameri can Nati onal

ANSI B1.5

ANSI B4.1

ANSI B4. 2

ANSI B17.1

ANSI B46. 1

ANSI Y14.1

(1985) Al l owabl e Stress Design
Specifications for Structural Joints Using
ASTM A325 or A490 Bolts

(1989) Structural Steel Buildings
Al'l onabl e Stress Design and Pl astic Design
with Commentary

Standards Institute (ANSI)

(1988) Acne Screw Threads

(1967) Preferred Linmts and Fits for
Cylindrical Parts

(1978) Preferred Metric Limts and Fits
(1967) Keys and Keysets

(1985) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

(1980) Drawi ng Sheet Size and For mat

Anerican Society for Testing and Materials (ASTM

ASTM A 325

ASTM B 21

ASTM B 209

(1992) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(1983) Naval Brass Rod, Bar and Shapes

(1992) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

Aneri can Wel di ng Society (AWS)

AWS A2. 4

AWS D1. 1

(1993) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exam nation

(1990) Structural Code Steel

Aneri can Water Works Associ ation (AWMW)

AWM C540

(1987) Power-Actuating Divices for Valves
and Sl uice Gates

National Fire Protection Association (NFPA))

NFPA No. 70

(1993) National Electric Code
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U S. ARMY CORPS OF ENG NEERS, ENG NEERI NG MANUALS (EM

EM 385-1-1 (1992) Safety and Health Requirenents
Manual

1.4 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Pur chased Conponent Data; GA

Shop draw ngs for conponents that are ordinarily comrercially avail abl e,
such as manufacturer's catalog itenms, shall be submitted along with their
associate fabrication drawings to the Contracting Oficer for review and
approved prior to issuance of respective purchase orders. The shop draw ngs
shal |l be sufficiently detailed to show design configuration and assenbly;
princi pal dinmensions, assenbly weight, |oad capacities, and ratings;
appl i cabl e standards, grades and classifications of the materials used in
manuf acture; coating (painting) and other types of material protection; and
[ ubrication requirenents. Each drawing shall also indicate all dinensions,
fits, and surface finishes affecting mating parts.

SD- 04 Dr awi ngs
Fabri cat ed Conponents; GA.

Shop draw ngs that cover conponents that are or will be designed
specifically for the contract work and which are not ordinarily
commercially available, shall be submtted in full detail to the
Contracting O ficer for review and approval. The shop draw ngs shall be
organi zed in a logical progression frommin assenbly drawings to details
and shall be neat and legible and follow standard drafting practices as
approved. Shop drawi ngs shall include all required information including:
materials, treatnments, dinmensions, weights, tol erances, weld synbols,
finishes, cross-references to additional draw ngs, and other pertinent

i nfornati on. Each shop drawi ng shall be identified with a title block
containing the follow ng: the name of the Contractor, contract nunber, nane
and | ocation of the project work, the name(s) of the

manuf acturer(s)/fabricator(s), the name(s) of the contract work itemto

whi ch the shop drawi ng applies, and an individual shop draw ng sheet

nunber. Shop draw ngs shall be subnmitted and approved prior to ordering any
materials or comrencing fabrication associated therewith. Wl ds, heat treat
and non-destructive testing shall be indicated by standard synbols in
accordance with AWS A4.2. Surface finishes shall be in accordance with ASTM
B 46. 1.

SD-01 Dat a
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Protective Coatings Procedures; GA

After approval of the shop draw ngs, but not l|ater than conmencenent of
fabrication work, the Contractor shall submt catalog information, sanples,
and procedures for the preparation and coating of itens in accordance with
PARAGRAPH: EXECUTI ON OF WORK. The procedures shall include full details of
the surface preparation nethods and coating systens to be applied, colors,
nunber of coats and dry thicknesses, inspection, and testing and acceptance
criteria. Procedures shall identify the sources for coating of purchased
conponents. Procedures shall address requirenents for touch-up protective
coating after assenbly and/or delivery.

SD- 04 Dr awi ngs
Del i very Drawi ngs; FIO

Shal | provide descriptions of nethods of delivering conponents to the site
i ncluding details for supporting fabricated conponents during shipping to
prevent distortion or other damage. Shall al so include a conponents storage
pl an.

SD- 04 Dr awi ngs
Erection Draw ngs; GA

Shal | provide detail ed descriptions of the steps necessary for field
installation. The descriptions shall include the |ocations and nmethods of
support for installation and handling; additional means necessary to
provide stability and prevent warping, distortion and ot her damage of
critical areas and conponents; nethods necessary to assure proper
alignment; and details for connecting the adjoining fabrications and
conponents as shipped to the site.

SD- 04 Dr awi ngs
Fi nal Revi sed Shop Draw ngs; GA

The Contractor shall make corrections to all shop drawi ngs subnmit: five
bound copies on 11 inch by 17 inch size paper and one copy of the
conputerized views on disk(s). The Contracting O ficer will return one copy
of this submittal, within 45 cal endar days of receipt by the Contracting
Oficer, with review comments to be responded to and/or incorporated into
the final revised version of the shop draw ngs. Upon approval and in
accordance w th PARAGRAPH POST EXECUTI ON OF WORK, the Contractor shal

i ncorporate comments and/ or responses and submt the final revised shop
drawi ngs as follows: 10 bound copy sets of on 11 inch by 17 inch size
paper; 2 reproduci ble sets on 22 inch by 34 inch size nylar; and 2 copies
of the conputerized views on disk(s).

SD-06 Instructions
Spare Parts List; FIO

After approval of shop drawi ngs, but not later than 30 cal endar days prior
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to the first article testing, the Contractor shall submt a list of
proposed reconmended spare parts. The list shall include at a m ninmum a
conplete listing with catal og and parts nunbers required spare parts in
accordance w th PARAGRAPH: EXECUTI ON OF WORK.

SD-08 Statenents
Shi pnent and Storage Procedures; GA

Protective Packagi ng For Shi pment And Storage Procedures: After approval of
shop drawi ngs, but not later than 60 cal endar days prior to the conpletion
of fabrication work, the Contractor shall submt the proposed procedures
for protective packagi ng and storage of the equi pnent for shipnment to each
poi nt of delivery in accordance with PARAGRAPH POST EXECUTI ON OF WORK.

SD-08 Statenents
Installation and Start-Up Procedures; GA

Installation And Start-up Procedures: After approval of protective

packagi ng for shipnent and storage procedures, but not |ater than 60

cal endar days prior to the first article testing, the Contractor shall
submit to the Contracting O ficer for review and approval proposed
procedures detailing necessary installation and start-up from storage
procedures in accordance with PARAGRAPH. POST EXECUTI ON OF WORK. Fi nal
approval will be contingent upon the follow ng: the Contractor's acceptable
responses to the Contracting Oficer's review comments; rel ated

i ncorporation of acceptable responses in the revised procedures; and
submttal of 5 revised sets of procedures, including receipt of such by the
Contracting O ficer prior to the first article testing.

SD- 08 Statenents
Warranties; FIO

One copy of each warranty shall be submitted for approval not later than 60
cal endar days after conpletion of the first article testing.

SD- 09 Reports
Desi gn Comput ations; GA
The Contractor shall include an enuneration of the various design factors
and assunptions, including actual conputations, to the extent necessary
for the Contracting Oficer to verify that each submtted shop draw ng
neets the requirements of PARAGRAPH:. DESI G\

SD- 09 Reports
Vari ance Requests; GA
The Contractor shall submt variance requests for all deviations fromthe

contract requirenents. The consequences of introducing substitute
materials, fabricated conponents, purchased conponents, etc., that are
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different dinensionally or otherwise fromthe contract requirenments shall
be properly noted by the Contractor on each appropriate shop draw ng prior
to submtting. Additionally, substitute designs shall include descriptive
material and prelinmnary design data in sufficient detail to show the
proposed iten(s) will meet or exceed the original contract requirenents.
Unl ess required otherwi se, tinme needed for preparing, submtting, and
reviewi ng variance requests will not be grounds for changing the contract
schedul e and/or period. The Contractor shall not vary fromthe contract
requirenents until it has received witten approval to do so fromthe
Contracting O ficer.

SD- 13 Certificates
Pur chased Conponent Certification; FIO

Manufacturer's certification of conpliance: As required, the Contractor
shall obtain witten certification fromeach nmanufacturer that the

manuf acturer's products furnished under this contract conply with the
contract requirenents and submt each such certification to the Contracting
Oficer.

SD- 14 Sanpl es
Product Sanples; GA

Representati ve product sanples shall be submitted with the catal og
infornation submttals as required or as requested and returned to the
Contractor if over a value of $ 10.00 U. S. dollars.

SD-19 QOperation and Mi ntenance Manual s
Qperation and Mai ntenance Manuals; GA

Not later than 60 cal endar days prior to field testing, the Contractor
shall subnmit to the Contracting Oficer for review 5 sets of Electric

Sl uice Gate Actuator operation and nmai ntenance subsections to be |later
inserted to those sections of the punp station Operation and Mai nt enance
manual s assenbl ed by others. The Contracting O ficer shall return one copy
of this submittal with any review commrents to be responded to and/or

i ncorporated into a second submittal handed out during the field tests.
These operation and mai ntenance instructions shall be reviewed as part of
the field tests procedures. Wth in 15 cal endar days follow ng the
approval of the conpleted field tests the Contracting Oficer shall return
one copy of this second submittal with any additional review coments to be
responded to and/or incorporated into the subsection. Upon approval, the
Contractor shall incorporate comrents and i nclude these subsections as part
of the 10 conplete copies of the final revised punp station Qperation and
Mai nt enance nanual s.

PART 2 PRODUCTS

2.

2.

1 GENERAL REQUI REMENTS

1.1 Cener al
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The design sel ection of products proposed for purchasing (electric
actuators); their accuracy of integration; and the adequacy of the
fabricated parts shown shall be the responsibility of the Contractor and
design information of such shall be submtted for approval. The Contractor
shal | be responsible for deternining all interfaces (keys, keyways,
cylindrical fits, surface finishes, mating tol erances, bolted connections,
continuous full penetration weldments, etc.) between purchased products and
fabricated parts in order to neet the design, mmintenance, and operationa
contract requirenents.

2.1.2 Desi gn

Unl ess required ot herw se, individual products shall provide an endurance
rating equal to or greater than stresses induced through 125 percent of the
full operating |oads for a design life of not |ess than 30,000 hours, and
stresses induced fromthe maxi num notor stall |oads shall not exceed 75
percent of the material yield strength of any of the products. The design
of steel fabrications shall neet as a m ninmumthe requirenents specified
for the conbined stresses and defl ections induced statically and

dynam cally fromthe maxi num out put torque of the electric actuator during
notor stall while taking into consideration stress concentration factors
for holes, notches, and fatigue. Unless required otherw se, where conflicts
bet ween contract requirenments and industrial standards occur, the nore
conservative criteria shall govern

2.1.2.1 Gate Load
The sluice gate design |oad shall be determined fromthe follow ng equation

F=1(62.41bs/ft"3) xf xX Ax Hx T x P1L x P2

wher e:

F = gate load in pounds

f = 0.6 friction factor of slide agai nst seat

A = area of gate opening in feet”2

H = head of water at gate center in feet from TABLE |

T =1.0 for seating or 1.5 for unseating type water head
P1 = weight of slide in pounds (Ibs)

P2 = weight of stemin pounds (I bs)

2.1.2.2 Act uat or Tor que

The Contractor shall select the rising stem electric sluice gate actuators
for the gates specified in SECTI ON 15050: SLU CE GATES from a standard
product |ine of sane manufacturer as proposed for the sluice gate hoists in
accordance with AWM C540. Each electric actuator unit shall contain
sufficient speed reduction so that when in conjunction with the thread
pitch of the proposed rising stens of the sluice gates shall provide a
travel rate between 0.9 to 1.1 feet per mnute; and a mninmum output stem
torque as deternmned to |lift the gate design load with a mninmmof 15

m nutes continuous duty cycle including a mnimumof 15 starts per hour

T =0.5Fx pd) x ((Id + phi x f x pd)/(phi x pd - f x Id))
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wher e:
T = actuator torque in inch pounds

F = gate load in pounds

pd = pitch dianmeter of stemin inches

Id = lead in inches that the stem noves in one revol ution
phi = 3.142

f 0.3 friction factor of stem agai nst nut

2.1.3 Lifting Lugs

The Contractor shall incorporate lifting lugs into the design so as not to
hi nder operation for all products, conponents, and assenblies exceedi ng 200
pounds gross weight so that slings for handling by a crane may be readily
attached and the lugs may remain followi ng installation

2.1. 4 Per nanent Mar ki ngs

The Contractor shall mark in a permanent manner, as not to be hidden
followi ng application of protective coatings, all matched products,
fabricated parts, nodul ar subassenblies, installation alignnent |ines and
as ot herw se specified herein.

2.1.5 St andard Measurenent Units

Al'l design conputations and fabricated franes, including fasteners, shal
be manufactured and built in accordance with conventional English units
(i nch, pound, second, etc.).

2.1.6 Speci al Tool s

One set of wenches and special tools required for the operation and

mai nt enance of the sluice gates installed under this contract shall be
furnished at the tine of the field testing specified in PARAGRAPH POST
EXECUTI ON OF WORK

2.1.7 Nanepl at es

Each nanepl ate shall be nmade of corrosion resistant netal with raised or
depressed lettering on a contrasting col ored background. All itens shal
have standard nanmepl ates as provided by the respective manufacturer

2.1.8 Saf ety Devi ces

Exposed noving parts, high tenperature parts, parts which may be
electrically energized, and parts that are of such nature or are so | ocated
as to be a hazard to operating personnel shall be insulated, fully

encl osed, guarded, or otherwise fitted with approved safety devices. Each
safety device shall be installed in such a nanner that proper operation of
the equi pnent is not inpaired. Unless otherw se approved by the Contracting
Oficer in witing, all contract work itens shall be in accordance with EM
385-1-1.
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2.1.9 Wor kmanshi p

Wor kmanshi p shall be of the highest quality and in accordance with the best
nodern manufacturing and fabricating procedures in order to conformwi th
the contract requirenents.

2.1.10 Parts and Service Resources

The manufacturers of all equi pnent that shall be furnished under this
contract shall have resources |ocated such that each request for parts
and/ or service can be nade avail able at the punp station within 24 hours
after receipt of such request. Each resource shall be capable of supplying
spare replacement parts and providing field/ shop repair service for

equi pnment and itens that are covered under this contract.

2.2 FABRI CATI ONS
2.2.1 Cener a

In general all fabrications shall be in accordance with SECTI ONS
METALWORK FABRI CATI ON, MACHI NE WORK AND M SCELLANEQUS PROVI SIONS , and as
speci fied herein. Dinensional tolerances and all owabl e stresses shall not
exceed t hose specified in Al SC S335. Conbi ned bi-axial stresses shall be in
accordance with the Von M ses-Hencky criteria. In addition to strength,
the floor stands shall be designed for rigidity and have an inertia area
sufficient to limt deflection not to exceed 0.001 inch deflection per unit
length with 0.20 percent of the nmaxi num actuator |oad applied horizontally
at the top of the base. Al bolted connections shall be in accordance with
Al SC S329. Steel shall be of equal nechanical strength as that of ASTM A36
unl ess ot herwi se specified herein. Al welds shall be continuous, ful
penetration groove, of size and type determ ned by the Contractor and shown
on the shop drawings in accordance with AW A2.4 with heat treat and
non-destructive testing requirenents for approval. Surface finishes shal

be in accordance with ANSI B46. 1.

2.2.2 Fl oor Stands

The floor stands shall totally be enclosed primarily consisting of the
pedestal base and actuator adapter plate equipped with all necessary
fasteners. The Contractor shall determ ne the height of the floor stand
necessary to el evate the handwheel of the approved actuator 42 inches above
the gatewel|l grating. The pedestal base shall be fabricated of, 6 inch
square, structural steel tubing having a mninmumwall thickness of 3/8 inch
equi pped with top and bottom fl anges as shown. The bottom flange shall be
a mnimmof 1-1/2 inch in thickness tenplate drilled for 15/16 inch

di anmeter holes for 7/8 inch attachnent bolts. The top flange and actuator
adapter plate shall be a mnimumof 3/4 inch in thickness, matched, and
tenplate drilled for 13/16 inch dianeter holes for 3/4 inch dianeter
nounting bolts of length as determ ned by the Contractor. Al mating
surfaces of the top flange and adapter plate shall be machined to a surface
finish of 125 micro-inches. The adapter plate shall be tenplate drilled to
mat ch the nounting screw pattern and pilot hole of the approved actuator
Each fl oor stand shall be shop coated in accordance w th PARAGRAPH

PAI NTI NG
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2.

2.3 St em Cover s

The weat hertight and dust-tight stem covers shall be provided to encl ose
and protect the threaded portion of the rising stemwhich projects above
the gate actuator. Stem covers shall prinarily consist of standard

gal vani zed pipe fittings, clear butyrate plastic pipe and end cap. As a

m ni mum for each stem cover, the pipe fittings shall consist of threaded
pi pe support flange, full threaded nipple with two outside hex head
bushings to serve as |l ock nuts, and reducer fitting. The ni ppl e shall be
of length as determ ned by the Contractor and approved by the Contracting
Oficer to provide sufficient vertical adjustment of the gate height

i ndicator. The butyrate pipe shall be of sufficient diameter to nount the
gauge of the gate height indicator inside and al ong side the rising stem at
a clearance distance of not less than 1 inch. The clear butyrate plastic
pi pe shall be of material resistant deterioration from tenperature changes
fromO to 10 degrees F and ultra violet light to prevent discoloring and
cranking as submtted to the Contracting O ficer for approval.

. 2.4 Gate Height Indicators

The gate height indicator shall prinmarily consist of a graduated steel rule
type gauge nounted al ong side the rising stemand | ocated inside the
butyrate stemcover with a pointed nounted to the top of the rising stem
The gauge shall be of heavy spring steel 1/10 inch thick with a satin
chrone finish machine divided to precision increnents. The gauge shall be
nount ed perpendi cul ar against the inside wall of the butyrate stem cover
with a continuous 1/8 inch thick angle of ASTM B 209, tenpered all oy
6061-T6, alum num The gauge shall be al um num pop-riveted to one | eg of
the angle with the other | eg equipped with threaded nounting nuts evenly
spaced approxinmately every 12 inches and permanently fastened by a spot
wel di ng process or as determ ned by the Contractor and approved by the
Contracting O ficer. The nounting holes in the butyrate stem cover shal

be slotted for a minimumof 1 inch vertical novenent. The pointer shal

be mounted to the stop collar of the rising stemin such a manner as
approved by the Contacting Officer that the tip is no nore than 1/16 inch
fromthe edge of the gauge and painted red in color with an oil base enanel.

.3 PRODUCTS

The Contractor shall submt descriptive catalog information for approval
for each product (conponent) along with the manufacturer's certificate of
conpliance that certifies the product furnished under this contract neets
or exceeds the required conditions, ratings, and maxi mumtransntted
forces. Each product shall be froma standard product |ine of

manuf acturer regularly engaged in the commercial production of the type and
quality of conponent referred for a mnimmof the last five years and
having a mninumof a 95 percent reliable field operation record. The
Contractor shall be responsible for all deviations in mating dinmensions of
t he approved products with the fabricated materials.

.3.1 Mul ti-Turn Electric Actuator

The Contractor shall select the nmulti-turn electric actuators in accordance

SECTI ON 15055 Page 12



East Grand Forks, Phase 1 Levees EG-PH1

with AWM C540 fromthe standard lots of in stock ratios froma standard
product |ine of the same manufacturer regularly engaged in the valve
actuation industry. The electric actuator shall be of nodul ar design
primarily consisting of an electric notor, brake (optional); and encl osed
controls, gear reducer, gate and position indicator; equipped with a nmanual
handwheel

2.3.1.1 Mot or

The notor shall be an independent part of the actuator directly flanged
nounted to the actuator enclosure to allow replacenent. The notor design
shal |l be reversible, three phase, 60 Hz, 480 volt-AC, totally enclosed
non-ventil ated, construction. The notor insulation shall be resin type of
a mnimum NEVA class F, with a nmaxi num conti nuous tenperature rating of 155
degrees C (rise plus anbient) for one conplete fully open to fully closed
duty cycle of not less than 15 m nutes under the determ ned design torque
from PARAGRAPH: DESI GN. The insul ated wi ndings shall be conpletely
assenbled in the notor core before vacuuminpregnati on. The w ndi ngs shal
be securely held in the core slots by wedges of high strength

non- hygroscopi c material suitable for the tenperature rise of the

i nsul ation class. The curing process shall consist of not |ess than two
vacuum di ps, including draining and baking for each dip of the resin type
insulation in order to fill in and seal over all intricacies of the

wi ndi ngs. The notor shall be equipped with internal thernmal contacts
factory wired into the control circuit to protect against damage due to
excessively high tenperatures. The nagnet wire shall be in accordance with
NEMA MWV 1000 for double covered insulation rated for the hot-spot
tenperature of the notor. The notor shall also be equipped with 120 volt-AC
heaters wired along with the control enclosure heater in a separate circuit
such that when power is cut to the controls the heaters will continue to
operate. Heaters shall be installed in the notor frame. Heaters shall be
of such rating that when energized the tenperature of the nmotor w ndings
will be held approximately 10 Centi grade degrees above anbient air
tenperature. Heaters shall wi thstand at |east 10 percent continuous
over-voltage. The rate of heat dissipation shall be uniformthroughout the
heater effective length. The notors shall be provided with seal ed
anti-friction bearings. The notor housing shall be designed to all ow
renoval of the end brackets, and prevent escape of |ubricants or entrance
of foreign materials.

2.3.1.2 Br ake

The notor shall be equi pped with a brake unl ess conputations are subnmtted
that show the total speed reduction is self-locking up to two tines the
actuator design torque. The brakes shall be disc or conical type, spring
set, electrically rel eased, self adjusting type, conpletely enclosed for
wat er/ dust tight direct NEMA face notor nounting. The discs shall have
splined hub with woven non-asbestos |inings. Means shall be provided to
field adjust the holding torque. The braking capacity shall be a m ni nrum of
150% of the maxi mum out put torque of the notor. The sol enoi ds shal
operate in a mninmum anbient tenperature range from-30 oF to +120 oF and
have a minimumof Cass F insulation rated for the brake requirements. A
manual rel ease knob shall be provided through the brake housi ng which
automatically resets upon restart. Brakes shall be equipped with an

SECTI ON 15055 Page 13



East Grand Forks, Phase 1 Levees EG-PH1

i nternal heater and autommtic drain-breather valve for |ow tenperature and
hi gh hum dity operation

2.3.1.3 Controls

As a minimum notor, travel and torque limting controls shall be of
nodul ar designs provided as an integral part of each actuator, nounted

i nside the NEMA 4 rated, accurately nachined, tenplate drilled, gasketed,
cast netal enclosure along with the 120 volt-AC control transforner, space
heat er, and nmechani cal reversing contractor type notor starter. The 120
volt-AC el ectric space heater shall be thernostatically controlled and
wired along with the notor heater in a separate circuit to be connected to
a separate power supply such that when the power is shut off to the
pushbutton station, by the OV OFF keyed switch, the all heaters will
continue to operate. A caution warning note shall be displayed that

i ndi cates notor heaters are powered even 480 volt is disconnected. All
control wiring shall be factory wired in accordance with NFPA 70 to either
atermnal strip or plug/socket type connector equipped with a m ni nrum of
two threaded conduit entrances to facilitate a mnimumof field wring.

Al contactors shall be silver plated and rated for 600 volts. Provisions
shall also be included to electrically connect each actuator for renote
notor control and position transmttance (4 to 20 mA signal) at a later
date by others.

(1) Mdtor Control

The notor, as a minimumshall be controlled froma (OV OFF) key activated
t hree pushbutton station. The pushbuttons shall be permanently stanped or
rai sed | abel ed "OPEN', "STOP" and "CLOSE" | ocated underneath a novabl e
padl ockabl e netal cover, or equal as submitted to the Contracting O ficer
for approval to deter vandalism The key operated (ONV OFF) selector switch
shal |l not be |abeled and shall use natched keys between gate electric
actuators, with the key renovable only in the OFF position to provide a
secondary security neasure to restrict operation of the push buttons.

(2) Travel Limt Swtches

Travel linmt switches shall be directly geared to the drive nmechani sm
totally enclosed, and in step at all times whether the unit is operated
electrically or manually. The drive nechani smshall be made of corrosion
resistant netal material, supported in bushings and permanently | ubricated
in the factory. The switches shall be of the adjustable type, field set,
to trip and automatically shut off the notor at the fully open and fully

cl osed gate positions. The notor shall then only be allowed to be

energi zed in the opposite direction of the travel limt shut off. The Iimt
swi tches shall not be subject to breakage or slippage due to over-travel.
Limt switch contacts shall be heavy duty, silver plated with wi ping
action. Contacts shall be convertible fromNOto NC or reverse. The
switch design shall permt visual verification of switch position w thout
di sassenbly. The drive mechani smand setting instructions shall be detail ed
and included in the manufacturer's O & Mmanuals for future travel limt
swi tch adj ustments.

(3) Torque Limt Swtches
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Each actuator shall include a set of adjustable torque or thrust-limting
swi tches capable of cutting off the power to the notor when the gate
encounters an obstruction in either direction of travel. The torque limt
switches shall be of the axially displaced worm pi ni on agai nst di sk spring
packs principle. The Contractor shall submt to the Contracting Oficer
the manufacturer's output torque curves associated with each avail abl e disk
spring pack for the proposed actuator and indicate the reconmended spring
pack for approval. Follow ng approval of the spring pack the Contractor
shal | submit actual manufacturer certified test results to the Contracting
O ficer, cross referenced to the serial nunber of each actuator, show ng a
pl otted output torque curve in foot-pounds verses the dial setting as shown
in the actuators thenselves. The torque switches shall be factory set by
the manufacturer for the approved setting. The drive nechanism certified
torque curves, and setting instructions shall be detailed and i ncluded in
the manufacturer's O & Mmanuals for future torque lint swtch adjustnents.

2.3.1. 4 Cear Reducer

The encl osed gear reducer shall neet AGVA 6034 and as specified for the
encl osed speed reducers below. GCearing shall be designed and manuf actured
in accordance with AGVA 374.04. The worm pi nion shall be single piece
construction of hardened alloy steel and supported at each end by
anti-friction bearings. The gear shall be of nickel or manganese bronze,
keyed to a holl ow output shaft and supported at each end by anti-friction
bearings. The hol |l ow out put shaft shall be factory |ine bored as approved
by the Contracting Oficer with a clearance fit in accordance with ANS|
B4.1 or B4.2 and keyed per ANSI Bl17.1 to the bronze stemnut having a
brinell hardness a mnimum of 100 BHN | ess than that of the stem The
internal threads of the stemnut shall nmatch the ACME size and type of the
stem sel ected in SECTION: 15050 SLUI CE GATES in accordance with ANSI Bl.5
for a mninmumof class 2G fit.

2.3.1.5 Gate Position Indicator

Each actuator shall be equipped with a direct, gear driven, nechanical dial
type position indicator. The dial face shall be graduated in equal narks
each to represent approxinately 6 inches of gate travel fromfully closed
to fully open. The indicator shall not be calibrated for the final output
speed but the speed of the gate. The gear ratio of the position indicator
shal |l take into account the pitch of the rising stem Al gearing shall be
made of corrosion resistant netal material supported in bushings and
permanently lubricated in the factory.

2.3.1.6 Handwhee

Each actuator shall be equi pped with a netal handwheel for nanual

operation. Handwheels shall include a crank handl e equi pped with a snopoth
brass grip rotating freely. The handwheel shall be connected so that
operation of the notor will not cause the handwheel to rotate and the

operation of the handwheel shall not cause the notor rotor to rotate.
Shoul d the power return to the motor while the handwheel is in use, the
design of the unit shall prevent the power frombeing transmtted to the

SECTI ON 15055 Page 15



East Grand Forks, Phase 1 Levees EG-PH1

handwheel . The handwheel shall require an effort of no nore than 40 pounds
on the rimto achieve the specified design output torque. An arrow and
words "OPEN' or "CLOSE" shall be permanently stanped or raised | abeled on
the enclosure to indicate direction of resultant gate novenent. Change
from notor operation to handwheel operation shall be acconplished by a

posi tive padl ockabl e declutch | ever which mechanically di sengages the notor
and related gearing. Friction type declutch mechanismw Il not be
accept abl e.

2.3.1.7 Lubrication

The encl osure shall include |lubrication provisions to all working parts
including the gate stem All gearing and bearings shall be lubricated in
accordance with the nanufacturer's recommended practices to permt

non-wi nter operation in a nmnimmanbient tenperature range fromO oF to
+100 oF.

2.3.1.8 Testi ng

Al electric actuators shall be tested and certified by the nanufacturer
prior to shipping themto the Contractor; the Contractor shall subnmt a
copy of each such test result and certification

PART 3 EXECUTI ON
3.1 PROTECTI VE COATI NGS

Al'l exposed parts shall be shop coated except for nachi ned surfaces and

ot her specified areas. Floor stands shall be surface prepared in
accordance with ferrous nmetals as specified in SECTION:. 09900PAI NTI NG
GENERAL t hen gal vani zed as specified in SECTION: 05500 M SCELLANEQUS
METALS. The renmi nder of the surfaces shall be shop coated in accordance
with system PS-13.01, as specified in SECTION: 09900PAI NTI NG GENERAL.
Prior to applying the specified coating, all previously painted surfaces
shal | be thoroughly cleaned of all grease, or other foreign material using
sol vent, nechani cal cleaning nethods. Entire surface area sanded rough
with all cracks, blisters or other deteriorations feathered snooth.

Machi ned and t hreaded surfaces shall receive a protective coating as
specified in SECTION: 05500 M SCELLANEQUS METALS. Painting in accordance
wi th manufacturer's standard practice and recommendati on, as submitted and
approved by the Contracting Oficer, may be substituted if equal or better
than that specified.

3.2 MODULAR SUBASSEMBLI ES

Fol | owi ng the application of protective coatings, the Contractor shal
conpl etely shop reassenble to the nost practical extent possible al
products and fabricated conponents of each nodul ar subassenbly. Al l
mati ng fl anges between equi pnent shall receive a thin filmof anaerobic
type gasket sealant sinilar to Gasket Elimnator 518, and all threads of
fasteners shall receive a thin filmof medium strength Threadl ocker 242
whi ch renmains renpovable with only handtools sinmilar to as nanufactured by
Loctite Corporation, New ngton, Connecticut. Each conplete nodul ar
subassenbly shall then be inspected to deternine the correctness of
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3.

3.

fabrication, aligned to assure that binding of nmoving parts shall not
occur, and tested and certified for operational conpliance prior to
shipment. Small miscellaneous products nmmy be crated separate. |In order
to assure proper protection during shipnment, other products may be crated
separately followi ng the approval of the Contacting O ficer; but their
installation nust then be addressed in the installation procedures.

.3 SPARE PARTS

Except for the touch-up paint, all spare parts associated with the punp
station shall be furnished inside a protective crate with a hinged top. The
following lists the mininumtype and quantity of required spare parts that
the Contractor shall supply for each of the required gate actuators.

3.1 El ectri cal

(1) One conplete notor starter nodule for a electric gate actuator.

(2) One conplete travel limt switch nodule for a electric gate
actuator.

(3) One conplete torque limt switch nodule for a electric gate
actuator.

(4) Three fuses for each fuse size and type.
3.2 Mechani cal

(1) Conplete set of speed reducer shaft seals for each seal and
reducer type.

(2) One clear butyrate plastic stemcover pipe and end cap for each
rising stemactuator.

(3) Individually packaged touch-up coating for each required coating
type and col or.

(4) 4 Individually packaged anaerobic type gasket seal ant and
t hreadl ocker, for each type, in quantities necessary to conplete
installation.

(5) Individually packaged lubricants, for each type, in quantities
necessary to conplete installation and start-up.

(6) Special tools as required by PARAGRAPH. GENERAL.

3.4 PROTECTI VE PACKAG NG AND STORAGE

The Contractor shall prepare for the punp station the nodul ar assenblies
and their separately packaged products as described i n PARAGRAPH. EXECUTI ON
OF WORK, along with the spare parts |isted above, for shipnment and outdoor
storage at the construction site. The packagi ng shall protect them from
danmage, outdoor exposure, deterioration by corrosion, high humdity, and
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ani mal habi tation. Each package shall be plainly marked to identify the
contents and total gross weight. Larger selfcontained fabrications of the
nodul ar assenblies shall be palletized a mninmmof 4 inches off the ground
and tagged to identify their total gross weight. Details such as crating
material, |inings, and di mensional sketches of these packages shall be
submitted to the Contracting Oficer for approval. Prior to the rel ease of
equi pnrent for shipnment, the Contractor shall submit to the Contracting
Oficer an item zed |ist of specific packages, their contents, gross

wei ghts, and anticipated delivery dates. The Contractor shall furnish al
speci al handling devi ces determ ned necessary, but need only to be shi pped
with the first required delivery if of a re-usable nature. The Contractor
shal | nake good all danage caused by inproper preparation, storage, or

| oadi ng for shipnent.

3.5 | NSTALLATI ON AND START- UP
3.5.1 Pr ocedur es

In accordance with PARAGRAPH. SUBM TTALS, the Contractor shall submt, as
prepared by the hoist fabricator, detailed procedure based on a proper
sequence of installation. The procedures shall include descriptions for
unl oadi ng, unpacking, installation, assenbly, lubrication, all field
connections of the power and control wiring, and alignnents fromthe
packages, as shipped, to conplete operational sluice gate and sluice gate
hoi st assenblies. The procedures shall identify the proposed visits by the
Contractor's erection engineering staff. These procedures, as approved,
will be utilized by those responsible for the assenbly and field testing of
the sluice gate and sluice gate hoist assenblies as a conpleted at the
punp station.

3.5.2 Installation
The Contractor shall install all nodul ar subassenblies of the electric
sluice gate actuators under the supervision of an erection engi neer

The erection engi neer shall be provided by the Contractor and shall be
famliar with the hoist being installed, preferably, the erection engineer
will be fromthe sluice gate and el ectric actuator manufacturers. The
foll owi ng worknanshi p practices are not conprehensive but indicate the
expected workmanship to be foll owed.

3.5.2.1 Al terations

The Contractor shall not nake alterations to machinery or equi pment to ease
installation without the approval of the Contracting O ficer

3.5.2.2 Di mensi ons, C earances, and Tol erances
Strict adherence to handling nmethods, alignnent dinmensions, clearances, and
tolerances will be a requirenment for approval of the installation unless
altered in witing fromthe Contracting O ficer

3.5.2.3 Cl eanl i ness

Protect to nmmintain cleanliness of the external and internal parts of the
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machi nery. Protect bearings of all types at all tines against the possible
entrance of foreign nmatter. Thoroughly clean each bearing into which
foreign matter has penetrated with an approved sol vent of the bearing
manuf acturer, and re-lubricate.

3.5.2.4 d eani ng

Clean all machined mating surfaces of paint and all foreign matter before
assenbly of equipnent. Renpbve corrosion and rust with a hi gh-grade rust
renover applied with lint-free cloths. Materials used for the renoval of
protective coatings shall be clean and free of grit or dirt to avoid danmmge
to surfaces. Damage caused by mi sapplication of solvents or use of
unsuitabl e cleaning materials shall be the responsibility of the Contractor

3.5.2.5 Gasket Seal ant

Add a thin filmof anaerobic type gasket sealant sinmlar to Gasket
Elimnator 518 to all mating flanges between equi pnment and a thin film of
medi um strengt h Threadl ocker 242 to all threads of fasteners, simlar to as
manuf actured by Loctite Corporation, New ngton, Connecticut.

3.5.2.6 Fi el d Wl di ng

Field welding shall clanp the current conductor as near as possible to the
work area in which the weld is to be nade. The current conductor shal
never be clanped in such a |location that bearings and/or electrical
controls occur between the clanp and the weld area.

3.5.2.7 Damaged Coati ngs

Deteriorated and danmaged areas of the shop applied coatings shall be
repai red. Edges of chipped paint shall be feathered edged and sanded
snoboth. Rusty netal surfaces shall be cleaned as per SSPC requirenents.
Mechani cal and sol vent cl eani ng nmet hods shall be used to provide surface
suitable for painting. Touch-up coatings shall be conpatible with the
exi sting coatings.

3.5.3 Erecti on Engi neering Services

The Contractor shall furnish the services of an erection engineering staff
havi ng experience in the specific installation of sluice gates, and
electric actuators simlar in size and capacity to those specified to
conpl ete operational systens. In accordance wth PARAGRAPH SUBM TTALS, the
Contractor shall subnit for approval the nane of each individual the
Contractor proposes including a short description of each individual's
appropriate rel ated experience. Each erection engi neer shall have
experience in specific contract work related fields such as
structural / mechani cal and el ectrical controls. |ndividual installation
experi ence shall be a m ninmum of three successful field installations with
at least one installation having been conpleted in the |ast two cal endar
year periods. The Contractor's erection engineering staff shall furnish
installation assistance to the installation personnel, through the
Contracting O ficer, for the purposes of assuring the Governnment a proper
recei pt, inspection, handling, assenbly, installation, operation, and
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testing of conplete sluice gates. The Contractor shall be responsible for
furnishing 1 separate erection engineering service visit. The site visit
is anticipated to last fromone to three conpl ete and consecuti ve work days
(approxi mately 8 hours per work day). The site visits will be required for
the field testing of the conpleted sluice gate installations. The
Contractor's erection engineering staff shall be responsible for
identifying critical field nmeasurenents, procedures, and other concerns of
quality; and nmintaining records of each site installation visit. Copies of
such shall be submtted to the Contracting Oficer upon request.

3.5. 4 Field Testing
3.5.4.1 Qper ati ona

Upon conpletion of the installation, each gate shall be lubricated and
operated through as nany cycles of opening and cl osing as may be necessary
to denonstrate in the presence of the Contracting Oficer proper
functioning of the gates and that the units are free from bindi ng or other
def ect s.

3.5.4.2 Leakage

Upon conpletion of the field operational test, each gate shall be tested
for | eakage in the presence of the Contracting Oficer. The Contractor
shal | provide all necessary tenporary encl osures and sunmp punps to fill the
area on the upstreamside to the design head as specified i n PARAGRAPH

DESI GN. Seating and unseating heads shall be neasured fromthe top water
surface to the center of the gate. Leakage shall not exceed 0.2 gallons
per mnute per foot of gate opening perineter.

3.6  OPERATI ON AND MAI NTENANCE MANUALS
As specified in PARAGRAPH SUBM TTALS.

-- End of Section --
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SECTI ON 15060
DI SCHARCGE PI PELI NES
04/ 01
PART 1 GENERAL
1.1 SCOPE
This section covers discharge piping for the punps at the K-12 punp station
and at the L-1, L-2, K-7, and K-10 punp stations.
1.2 RELATED WORK OF OTHER SECTI ONS
The following itens are covered under other sections:
(1)  Punp work: SECTION 15161: ELECTRI C PUMPI NG EQUI PMENT.
(2) Fl ap val ves: SECTI ON 15100: VALVES.

(3) Submittal Procedures: SECTION 01330: SUBM TTAL PROCEDURES

1.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form.

ANSI B16.5 (1988) Pipe Flanges and Fl anged Fittings.

ANSI B18.2.1 (1981) Square and Hex Bolts and Screws

Inch Series
ANS| B18.2.2 (1987) Square and Hex Nuts (inch Series)
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
ASME Section I X (1992) Boiler and Pressure Vessel Code,
Section | X, Welding and Brazing
Procedures, Wl ders, Brazers, and Wl di ng

and Brazing Operators.

AVERI CAN VELDI NG SOCI ETY ( AVS)
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AWS D1.1 (1992) Structural Wl ding Code Steel.

AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAA)

AWM C 104 (1990) Cenent-Morar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C 105/ A21.5 Standard for Pol yethyl ene Encasenent for
Ductile-1ron Pipe Systens

AWM C 110 (1987) Ductile-lron and Gray-Ilron
Fittings, 3 in. Through 48 in. for Water
and O her Liquids

AWM C 111 (1995) Rubber- Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C 115 (1988) Flanged Ductile-lIron Pipe with
Thr eaded Fl anges

AWM C 150 (1991) Thi ckness Design of Ductile-Iron
Pi pe

AWM C 151 (1991) Ductile-lron Pipe, Centrifugally

Cast, for Water or Other Liquids
AWM C 206 (1991) Field Welding of Steel Water Pipe

MANUFACTURER S STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, |NC. (MBSS)

MSS SP- 58 (1988) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MSS SP- 69 (1991) Pi pe Hangers and Supports -
Sel ection and Application

MSS SP- 89 (1991) Pi pe Hangers and Supports -
Fabrication and Installation Practices
1.4 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a
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Coatings; GA

Data on the manufacturer's standard coatings for new val ves, new pi pes, and
new fittings.

SD- 04 Dr awi ngs
Mat eri al s and Equi pnent; GA

Shop drawi ngs shall be submitted for all naterials and equi pnent.
Conponents of the systemshall be submitted together as a conpl ete package.
Shop draw ngs shall include: manufacturer's descriptive and technical
literature, perfornance charts, and catal og cuts; conplete piping diagrans;
details and data on equi pnent | ayout and anchorage, valves, couplings, and
supports, anchors; and other details necessary to denonstrate that each
proposed system has been coordi nated and will properly function as a unit.
Shop draw ngs shall show cl earances needed for mmintenance and operation.
The foll owi ng shop drawi ngs shall be submtted:

(a) Shop drawi ngs on the layout and installation of the punp discharge
lines at the L-1, L-2, K-7, K-10, and K-12 punp station including sunp
punp di scharge lines. The conplete punp discharge piping system shal
be shown on a scal ed engi neering drawing. A draw ng of buried

di scharge |ines between punp stations and gatewells shall also be shown
on scal ed engi neering drawi ngs with any required angul ar of fset at
mechani cal joint fittings to achieve the desired routing. Al support
details, flexible couplings and anchors (including any wel ding details)
shall be shown. Al valves shall be shown.

(b) River crossing pipe shown

SD- 09 Reports
Performance Test Reports; FIO
Upon conpl etion, including testing, of each installed system test reports
shall be submtted in booklet formpresenting all field tests perforned.
Performance test reports shall be included in the operation and mai nt enance
manual specified in SECTION: 15161 ELECTRI C PUVPI NG EQUI PNVENT.

SD- 13 Certificates
Pi pi ng; GA

Certificates of conpliance shall be submitted for piping.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Pi pe sizes shall be as shown. 1In general, pipe material shall be ductile
iron with flaged joints or nechanical joint for fittings buried under
ground. Materials and equi pnent shall be the standard products of

manuf acturers regularly engaged in the nanufacture of such itens. Itens of
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equi pnrent shal |l essentially duplicate equipnent that has been in
satisfactory use at least 3 years prior to the contract award date.

2.1.1 Asbest os Prohi bition

Asbest os and products containing asbestos shall not be used and will not be
permtted on the contract work.

2.1.2 Verification of D nensions

The Contractor shall be famliar with all details of the work, verify al
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy prior to performng the work.

2.1.3 Wel di ng Procedures

Wel di ng details for piping supports and anchors (Materials and Equi pnent)
shall be submtted for approval. Welding shall be perforned in accordance
with qualified procedures using perfornmance qualified wel ders and wel di ng
operators. Procedures and wel ders shall be qualified in accordance with
ASME Section | X Boiler and Pressure Vessel Code, and/or AWS DL. 1.

2.2 MATERI ALS AND EQUI PMENT
2.2.1 Ductile Iron Pipe

AWM C 150 and AWM C 151, thickness class 53 for flanged piping. Pipe
sizes shall be as indicated on the drawings. Certificates of conpliance
stating that Piping neets the specifications shall be submtted prior to
installing the piping.

2.2.2 Fittings

Mat erial, thickness, and pressure rating shall be Cass 150. Linings,
coatings, and w appings shall be as specified for the pipe except hand
applications may be used when nachine application is not practicable.
Fittings shall conformto AWM C 110 and ANSI B16.5 as appropri ate.

Fl anged end pi pe shall be in accordance with AWM C 115 O ass 150. Fl anges
shall be ductile iron in accordance with AWM C 110.

2.2.3 Mechani cal Joints

Hi gh defl ecti on nmechanical joint couplings shall be used at all gatewell
pi pe connections as shown on the drawi ngs. High deflection joints shal
conformto ANSI/AWM C153/A21.53. High deflection joints shall allow a
12-20 degree deflection angle over a 20 foot |laying | ength depending on the
pi pe size. Al other mechanical joints shall conformto AWM C 111
Restrai ned nechanical joints shall allowa 3 - 5 degree deflection angle
over an 18 foot |aying |ength.

2.2. 4 Protective Coatings and Linings

Pi pes, fittings, and couplings shall be coated inside and coated outside
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with a mninum2 nml thickness (dry) asphaltic paint in accordance with
AWM C 151. In addition, buried lines shall have a pol yethyl ene encasenent
applied and installed in accordance with AWM C 105/ A21.5. M ni num

t hi ckness shall be eight (8) mls. Manufacturer's data on the Coatings
shall be submtted prior to installing coated itens.

2.2.5 Bolts and Nuts

Si ze, length, and nunber of bolts and nuts for the pipe flanges shall be in
accordance with AWM C 110 and AWM C 115. Bolts shall conformto ANSI
B18.2.1 and nuts to ANSI B18.2.2. Threads shall conformto ANSI Bl1.1. "T"
bolts used in restrained joint fittings shall be of stainless stee

mat eri al

2.2.6 Hangers, Inserts, and Supports
Shall be in accordance with MSS SP-58, MSS SP-69, and MSS SP- 89.
2.2.7 FI exi bl e Coupl i ngs

A sl eeve type flexible coupling shall be furnished to be install on each
buri ed discharge line approximately 5 feet outside the punp station wall.
The sl eeve coupling shall include a steel sleeve that fits over the D.I.P
pi pe with each end closed by a gasket and foll ower made of mall eabl g,
ductile iron or steel. The gasket shall be a rubber conpound that is
conpressed by action of the followers on the D.1.P. barrel. Bolts and nuts
shall be high strength low alloy material nmeeting ASTM A 325 Type 3. The
bolts shall be |ong enough to pass through both followers and gaskets when
assenbl ed on the sl eeve ends. Bolts shall be tightened per the

manuf acturer's recomendati on.

2.2.8 Annul ar Wal | Seal

Al wall and fl oor penetrations of discharge pipes shall incorporate a
conpressi bl e ring seal system between the concrete opening and the

di scharge pipe. Al concrete openings shall be sized per the sea

manuf acturer's recommendation for the size of pipe involved. The
penetration of the 14" discharge lines at the K-12 punp station operation
floor is the exception, utilizing a directly enbedded pi pe thinble. The
annul ar ring system has nodul ar seal rubber links that interlock and are
conpressed by outer plates made of a nol ded gl ass reinforced nylon. These
pl ates on each end of a rubber seal stack transnmit the conpressive force of
316 fasteners and nuts into the seal assenbly. Seal assenblies shall be
simlar or equal to Link Seal Mdul ar Seals as manufactured by

PSI / Thunder | i ne/ Li nk- Seal of Houston, TX 77021

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Fl ap val ves, per SECTION 15100: VALVES, to be installed on the punp
di scharge lines at the end of all discharge Iines at all punp stations.

Install these valves at the discharge ends of the pipes as shown on the
drawi ngs with a flanged connection to the discharge pipe. Contractor to
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3.

supply and install fittings as required. Unless otherw se required,
materi al s and equi pnent shall be installed in accordance with the
manufacturer's witten recommendati ons. The Contractor shall design and
install all supports and anchors, as necessary, as submtted and approved.

1.1 Pi pes and Fittings

Pi pi ng shall be carefully laid out in advance and unnecessary cutting of
materials shall be avoided. Pipe openings shall be closed with caps or
plugs during installation. Equipnent shall be tightly covered and
protected against dirt, water, chenicals, and mechanical injury.

1.2 Connecting Piping to Punps

The Contractor shall lay out the punp discharge piping and connect to punp
di scharge shoes at the Punp Stations. Sunp punp di scharge piping shal
al so be located and installed as shown.

. 1.3 Assenbl y

Pi pe ends shall be clean and free fromindentations, projections, and rol
marks. The gasket style and el astoneric material (grade) shall be verified
as suitable for the intended service and conformto AWM C 110 and AWM C
115. Assenbly of the flanged joints and nechanical joints shall be in
accordance with the pi pe nanufacturer's standard nmethod. After buried pipe
is installed and before testing or backfill is placed, the coating shall be
visually inspected for flaws and defects shall be repaired.

. 1.4 Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanl i ke manner w t hout
damage to the pipe. Unless otherw se recommended by the manufacturer and
aut hori zed by the Contracting O ficer, cutting shall be done with an
approved type nechanical cutter. Weel cutter shall be used when
practicable. Squeeze type nechanical cutters shall not be used for ductile
i ron.

.1.5 \Welding

Field welding shall be in accordance with AWM C 206. The nanes of
qualified welders shall be furnished to the Contracting Officer prior to
starting installation of welded piping.

.2 TESTI NG

M scel | aneous piping at each punping station shall be tested and inspected
at the tine of the punping tests. |If inspection or testing shows |eaks or
defects, such defective work or material shall be repaired or replaced as
necessary and inspection and tests shall be repeated. Repairs to piping
shall be nade with new nmaterials. Performance Test Reports shall be

subm tted upon the conpletion of each test.

2.1 Pressure Test
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After the pipeis laid and the joints conpleted, the newly laid piping or
any val ved section of piping shall, unless otherw se specified, be
subjected to 1 hour to a hydrostatic pressure test of 30 psi. Each valve
shal | be opened and cl osed several tines during the test. Exposed pipe,
joints, fittings, and valves shall be carefully exam ned during the test.
Joi nts show ng visible | eakage shall be replaced or renmade as necessary.
Cracked or defective pipe, joints, fittings, valves, discovered in
consequence of this pressure test shall be renmoved and replaced with sound
material, and the test shall be repeated until the test results are

sati sfactory.

-- End of Section --
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SECTI ON 15100

VALVES
04/ 01

PART 1 GENERAL

1

1 SCOPE

This section covers flaps and knife valves for all punp station punp
di scharge |ines as shown.

.2 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Anerican National Standards Institute (ANSI)

ANSI Bl.1 (1989) Unified Inch Screw Threads (UN and
UNR Thread Form

ANSI B16.5 (1988) Pipe Flanges and Fl anged Fittings

ANS| B18.2.1 (1981) Square and Hex Bolts and Screws

Inch Series
ANS| B18.2.2 (1987) Square and Hex Nuts (inch Series)
Anerican Society for Testing and Materials (ASTM

ASTM A 27 (1993) Standard Specification for Stee
Castings, Carbon, for General Application

ASTM A 126 (1993) Standard Specifications for Gay
Iron Casting for Valves

ASTM A 240 (1995e) Standard Specification for Heat
Resi sting Chrom um and Chrom um Ni cke
Stainless Steel Plate, Sheet, and Strip
ASTM A 536 (1984) Ductile Iron Castings

ASTM B 98 (1997) Specification for Copper-Silicon
Al'l oy Rod, Bar, and Shapes

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1.1 (2000) Structural Welding Code - Stee
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1

3  SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Shop Drawi ngs; GA.
Shop drawi ngs shall be submitted for all naterials and equi pnent.
Conponents of the systemshall be submitted together as a conpl ete package.
Shop draw ngs shall include: manufacturer's descriptive and technical
literature, perfornance charts, and catal og cuts. The follow ng shop
drawi ngs shall be submtted:

a. Flap Valves for punp discharge lines. Submt nounting details.

b. Knife valves for punp discharge |lines and val ve operators.

c. Data on manufacturer's standard coating for new val ves.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Mat eri al s and equi pnent shall be the standard products of nmanufacturers
regul arly engaged in the manufacture of such items. |I|tenms of equi pnent
shal | essentially duplicate equi pnment that has been in satisfactory use at
| east 3 years prior to the contract award date

1.1 Nanepl at es

Each najor item of equi pnent shall have the nanufacturer's name, address,
type/style, nodel, serial nunber, and catal og nunber on a plate secured to
the item of equi pnent. Namepl ates shall be nade of corrosion resisting
netal with raised or depressed lettering on a contrasting col ored
background.

.1.2 I nstruction Pl ates

As necessary, each item of equi pnent shall be |abeled with suitably
installed instruction plates including warnings and cautions descri bing
special and inmportant procedures to be followed during starting, operating,
and servicing of the equipnent. The plates shall be nade of corrosion
resisting netal with raised or depressed lettering on a contrasting col ored
background.

.1.3 Verification of D nensions

The Contractor shall be famliar with all details of the work, verify al
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dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy prior to performng the work.

2.1.4 Wl ding Procedures

Wel di ng details for piping supports shall be submtted for approval.
Wel di ng shall be performed in accordance with qualified procedures using
performance qualified wel ders and wel ding operators. Procedures and wel ders
shall be qualified in accordance with ASME Boil er and Pressure Vessel Code
Section | X, and/or AWS D1.1

2.2 MATERI ALS AND EQUI PMENT
2.2.1 Not Used
2.2.2 Fl ap Val ves for Punp Discharge Lines

Circul ar discharge flap valves shall be provided for flange nounting and
punp di scharge service on the ductile iron discharge |ines. Each val ve
shall be able to withstand stresses resulting fromstatic head on the face
of the gate and the reaction forces fromdi scharge through the gate. The
val ve body shall be ductile iron conform ng to ASTM A 536, spherically

di shed, with flanged faced and drilled for ANSI B16.5 standard pipe fl ange.
A resilient neoprene or Buna-N seat shall be bonded in a groove nmachined in
the body. Hinge arns shall be high tensile bronze conforning to ASTM B 584
with silicon bronze pins conformng to ASTM B 98. Arns shall have two pivot
points with adjustable |ower pivot for Iimted rotation and a threaded
upper hinge post for flap valve sensitivity. Spring bunpers shall be
provided to prevent valves from opening nore than 90 degrees. Lubrication
fittings shall be provided at all bushings. Flap valves shall be simlar to
Rodney Hunt Series FV-AC as manufactured by Rodney Hunt Co., Orange,
Massachusetts.

2.2.3 Not Used
2.2. 4 Fl ap Val ves for Underwater |mersion

Fl ap val ves shall be furnished with the valve manufacturer's standard
coating system for underwater

2.2.5 Bolts And Nuts
Si ze, length, and nunber of bolts and nuts for the pipe flanges shall be in
accordance with ANSI B16.5. Bolts shall conformto ANSI B18.2.1 and nuts to
ANSI B18.2.2. Threads shall conformto ANSI Bl.1.

2.2.6 Kni f e Val ves

Al punp station discharge lines shall incorporate a knife gate valve in
the Iine as shown for energency shut-off service. The valve shall be
constructed of cast iron with stainless steel liners. A valve shall have

rai sed faces and nmeet ANSI O ass 125/150 flange faces. The knife gate shal
be made from stainless steel with ground seating surfaces to insure |ong
seal life. The valve shall be constructed in the wafer design to mninze
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pi pel i ne space. Val ve packing shall be square braided high tenperature fl ax
suitable for tenperatures to 220 degrees F. Valves shall neet ANSI B161.1
flange and flange fitting requirenments. Al valves shall be equipped with
operati ng handwheel s, unl ess shown ot herwi se. Al valve sizes shall be as

i ndi cated for punp discharge |line sizes.

2.2.6.1 Kni fe val ve operating nut

For those 8" valves |ocated bel ow the punp station operating floor, the
val ve shall be provided with a 2" square operating nut. This nut shall be
accessed through an opening in the floor to use a operating wench of
sufficient length to place the "T" head of valve handle at an operators
wai st when the operating nut is engaged by the wench. One val ve operating
wrench shall be provided for each 8-inch val ve.

2.2.6.2 Kni fe val ve fl oor stand.

Al 12" valves shall be furnished with floor stands to place the operating
handwheel approxi mately 36" above the punp station operating floor. The
floor stand shall include a position indicator. Al required val ve shaft
ext ensi ons and couplings to connect the valve to the floor stand shall be
provi ded

2.2.6.3 Kni fe val ve floor stand/ bevel gear operator

The 16" valve required for use at the L-1 punp station shall be provided
with a bevel -gear actuator nmounted facing the punp access floor hatch. The
floor stand shall be accurately |ocated above the valve so that at |east 1"
of clearance exists between any part of the floor stand and the station
masonry wall. |If required shaft extensions and universal couplings shall be
utilized between the val ve body bel ow the operating floor and the bevel

gear floor stand operator

2.2.6.4 FI oor st and Mounti ng Basepl at es
A steel baseplate approximately 14" x 14" x 1/2" thick shall be placed over
the concrete floor opening to nount the fl oorstands over each 12" or 16"
kni fe val ve

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Unl ess otherwi se required, nmaterials and equi pment shall be installed in
accordance with the manufacturer's witten reconmendations. |Installation
of the flap valves at the punp station discharges shall be coordinated with
t he punp di scharge pipe installation. Contractor shall be responsible for
provi di ng any necessary supports and anchors for the val ves.

3.1.1 Knife Valve Installation
Al knife valves shall be installed in the discharge |ines wthout creating

distortion or stresses in the knife valve body. Al floor stands shall be
| ocat ed above the val ves so actuation by handwheels is smooth with no
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bi ndi ng or stiffness.
3.2  TESTING

Val ves shall be operated, tested, and inspected at the time of the punping
and di scharge pipe tests. If inspection or testing shows | eaks or defects,
such defective work or material shall be replaced or repaired as necessary
and inspection and tests shall be repeated.

3.2.1 Not Used
3.3 QUALI TY CONTRCL

The Contractor shall establish and naintain quality control for work under
this section to assure conpliance with contract requirenments, and nmaintain
records of Contractor's quality control for all construction operations. A
copy of records of inspections and tests, as well as records of corrective
actions taken, shall be furnished to the Governnent as directed by the
Contracting O ficer. The Quality Control Plan shall be in accordance with
SECTI ON 01451: CONTRACTOR QUALI TY CONTROL.

-- End of Section --
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SECTI ON 15161

ELECTRI C PUMPI NG EQUI PMENT
(MODI FI ED FOR PUMP | NSTALLATI ON)
04/ 01

PART 1 GENERAL

1

1 SCOPE

This section covers the installation of the electric submersible punps at
L-1, L-2, K-7, K-10, and K-12 punp stations as shown. A total of two or
three punps are required depending on the location. In addition, all five
punp stations have one sunmp punp each

.2 RELATED WORK OF OTHER SECTI ONS

The following itens are covered under other sections.
(1) Governnent Furni shed Equi pnent: SECTI ON 01000: GENERAL
(2) Discharge Piping: SECTION 15060: DI SCHARGE PI PELI NES
(3) Submttal Procedures: SECTION 01330: SUBM TTAL PROCEDURES

(4) Electrical requirenents: SECTION 15000: PONER GENERATI ON EQUI PMENT

.3 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI B4.1 (1994) Preferred Linmts and Fits for
Cylindrical Parts

ANSI B16.5 (1988) Pipe Flanges and Fl anged Fittings

ANSI B17.1 (1967, R1989) Keys and Keyseats

ANSI B46.1 (1985) Surface Texture (Surface Roughness,

Wavi ness and Lay)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 27 (1993) Steel Castings, Carbon, for Cenera
Appli cation
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B
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36

48

108

120

193

194

276

285

516

564

576

668

743

98

148

584

Phase 1 Levees

EG-PHL

(1994) Structural Steel
(1994) Gray Iron Castings

(1993) Steel Bars, Carbon, Cold Finished,
Standard Quality

(1994) Bl ack and Hot-Di pped Zi nc- Coat ed
(Gl vani zed) Wl ded & Seanl ess Steel Pipe
for Ordinary Uses.

(1994) Alloy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Servi ce

(1994) Carbon and Alloy Steel Nuts for
Bolts for Hi gh-Pressure and
H gh- Tenperature Service

(1994) Stainless and Heat-Resisting Steel
Bars and Shapes

(1990) Pressure Vessel Plates, Carbon
Steel, Low and Internedi ate Tensile
Strength

(1990) Pressure Vessel Plates, Carbon
Steel, for Mdderate and Lower Tenperature
Servi ce

(1992A) Hot-Rol | ed and Col d- Fi ni shed
Age- Har deni ng Stai nl ess and Heat - Resi sting
Steel Bars and Shapes

(1990B) Steel Bars, Carbon, Hot Rolled
Special Quality

(1991) Steel Forgings, Carbon and All oy,
for General Industrial Use

(1992) Castings Iron -Chronium
I ron- Chrom um Ni ckel , Corrosion-Resi stant,
for General Use

Specification for Copper-Silicon All oy
Rod, Bar, and Shapes

(1992A) Al umi num Bronze Sand Casti ngs

(1991A) Copper Alloy Sand Castings for
CGeneral Applications
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CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Punp Setting Draw ngs; GA

The Contractor shall submit punp setting plans and el evations for each size
of punp in each punp station that indicates |ocation of the access hatch
and punp below in a punp bay with respect to discharge wall and proximty
of any di scharge pipe to frame ( punp station K-12). The setting el evation
drawi ng shall indicate the |ocations of access frame, punp di scharge shoe,
guide rail system punp concrete support pedestal, sunp floor, operation
floor, discharge wall and nonorail hoist pick point vertical centerline.
In addition sunp punps will show plan and el evation of the sunp pit on

t hose drawi ngs. These drawings will be reviewed and approved by the
Contracting Oficer's Representative before the Contractor begins any punp
installation.

SD-06 | nstructions
Installation and Erection; GA

(1) Installation and Erection Instructions: The Contractor shal

review printed and bound manual s descri bing the procedures for

erecting, assenbling, and installing the punps and controls. These
procedures will be followed by a punp installation contractor under the
supervi sion of an erecting engineer. The manuals shall be submtted
with any comments or questions at the tinme the punp shop drawi ngs are
revi ened.

(2) The installation description is a conplete, orderly, step-by-step
expl anation of the various operations required to install each type of
punp including the guide rails or cables and di scharge shoe. It

descri bes all special procedures and outlines special precautions. It
i ncl udes such things as bolt torque val ues, pernissible wear ring

cl earances, recommended instrunent set-ups, recomended gages and

i nstrunents, bearing clearances, and sinmlar details.

(3) The Description may be conpl enented and suppl emented by contractor
conments, draw ngs, sketches, photographs, and simlar nmaterials as
necessary. The overall result shall be a description which may be
conpr ehended by an engi neer or nmechani c wi thout extensive experience in
erecting or installing punps of the type required.

(4) After review, the Government will furnish to the Contractor
recomended comments and direction as necessary or desirable for the
installation procedure and return two copies of the previously revi ened
manual back to the Contractor. Differences of opinion between the
Contractor, punp nanufacturer, and Contracting O ficer shall be
reconciled in a manner nutually agreeable to all parties, and two
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copi es of the reviewed and annotated manual shall be submitted to the
Contracting O ficer's Representative. The final approved installation
instructions shall be followed by the installation personnel for the
conpl etion of punp installation work.

SD- 09 Reports
Test Results; FIO

Test results of field tests shall be subnitted as specified i n PARAGRAPH
FI ELD TESTI NG

SD-19 Operation and Mi ntenance Manual s
Operation and Mai nt enance Manual ; GA

The Contractor shall review, prior to installation of any punps to the
project work site, a copy of the manual containing conplete infornmation in
connection with the operation, lubrication, adjustnment, routine and speci al
mai nt enance, di sassenbly, repair, and reassenbly of the punps and
accessories. The manual may include a listing of special tools required
for working on the punps and controls. The manual shall: incorporate
conplete information of the controls covered under this section and ot her
pertinent electrical and nechanical sections; and include operation and
mai nt enance procedures, special features, and instructions for setting al
adj ustabl e control s and equi pnent. Conprehensive as-installed draw ngs,
phot ographs, field test results, and sketches of the punp installations
shal | be included.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

Punps shall be installed at the punping |locations as shown. A total of two
punps shall be installed at locations L1, L2, and K-7. A total of three
punps shall be installed at |ocations K-10 and K-12.

1.1 Coor di nati on

The Contractor shall install the controls required for the installation
contract work. Electrical requirenents are given in SECTION:. 15000 PONAER
GENERATI ON EQUI PMENT. All punp shop drawi ngs and control shop draw ngs
shal | be coordinated and all electrical and nmechanical installation details
subm tted.

. 1.2 Nanepl at es

Each najor item of equi pnent has the nmanufacturer's nane, address,
typel/style, nodel, serial nunber, and catal og nunber on a plate secured to
the item of equi pnent. Naneplates are nmade of corrosion resisting netal
with raised or depressed lettering on a contrasting col ored background.

The Contractor shall review the nanmeplate data and report any di screpancies
to the Contracting Oficer
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2.1.3 I nstruction Pl ates

As necessary, each item of equi pnent has been equi pped with suitably
installed instruction plates including warning and cautions descri bi ng
special and inmportant procedures to be followed while starting, operating
and servicing the equi pnent. The plates are made of corrosion resisting
netal with raised or depressed lettering on a contrasting col ored

backgr ound.

2.1.4 Verification of D nensions
The Contractor shall be famliar with all details of the work, verify all
dimensions in the field, and shall advise the Contracting O ficer of any
di screpancy prior to performng the work.

2.2 MATERI ALS
Materials not specifically described shall, as far as practicable, conform
to the | atest approved industry standard(s) covering the appropriate class
or types of naterials.

2.2.1 Mat eri al Standards

Desi gnated itens shall conformto the follow ng:

ltem Requi renent s
Cast Iron ASTM A 48, O ass No. 30A, 30B, and 30C
Cast Steel ASTM A 27, Grade 65-35, anneal ed
Copper All oy Castings ASTM B 584, Alloy No. C93700 or C86300
Structural Steel ASTM A 36
Cold Rolled Steel Bars ASTM A 108, M ni num Working Strength
65, 000 pounds per square inch
Hot Rolled Steel Bars ASTM A 576, Grades: Gl0200, Gl0450, Gl140
Hot Rol |l ed Stainless ASTM A 564, G ade 517400
Bars and Shapes:
Steel Plates, Structural ASTM A 285, Grade B
Steel Plates, Pressure Vessel ASTM A 516, Grade 55
St eel Forgi ngs ASTM A 668, O ass F

2.2.2 Pump Di scharge El bow

Punp di scharge el bow has been furnished by the punp supplier. The

di scharge el bow is made of either cast iron or cast steel and consists of a
flange for mating with the punp volute and di scharge bow . The di scharge
el bow has a cast iron shoe for anchoring to the sunp floor. The seal

bet ween the punp volute and di scharge shoe shall remain tight and intact
under any punp thrust. No punp thrust will be induce on the guide rails.

2.2.3 Pump Access Hat ches
The punp supplier has furnished the access hatches required for each punp.

Covers (doors) are a mininum?% thick, extruded 6061 al um num construction,
and designed for incorporating the guiderail systemfor each punp. Covers
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2.

(doors) are double | eaf design, rated for 300 pounds per square foot, and
have di anond tread surfacing. Hatches are conplete including fram ng
flush | ocki ng nechani sm handl es and hardware. The frane is extruded
aluminum mninmum¥ thick, with concrete anchors as part of the extrusion
Al'l hardware shall be stainless steel. Covers have stainless steel hinges,
conpl ete heavy duty springs, and open to 90 degrees and | ock automatically
in the open position. Covers will close flush with the frame, resting on a
% wide lip around the entire perinmeter of the frane. A stainless stee
safety chain is provided, attached to the cover |eaves. The chain shal
hel p prevent a person fromfalling into the wetwell when the hatch covers
are open. Sunp punp access hatches are designed for heavier |oading and
will take a 5000 Ib. distributed | oad over the cover surface

.2.4 Anchor Bolts

The Contractor shall furnish anchor bolts for each punp to be installed in
this contract. The sizes and | engths shall be as recomended by the punp
manufacturer with the anchor bolt and flat washer material to be stainless
steel and the nuts shall be silicon bronze.

. 2.5 Qui de Pi pes

The Contractor shall furnish two gal vani zed steel guide pipes for each punp
installed to use with the punp Iifting system Required size shall be 2"
or 3" pipes (depending on punp size) that are continuous between attachment
points at the access frame, discharge shoe and any internedi ate supports as
required. Pipe shall neet ASTM A 120 butt wel ded Schedul e 40 nmteri al

.2.6 Pump Hoi sting Chains

Al'l punps shall be furnished with stainless steel 316L chain with the
followi ng chain size and | engths for the capacity of punps |isted:
6000 GPM pump - % inch chain dianmeter - mninmum 12 feet chain/punp
3000 GPM pump - 5/16 inch chain dianeter - mninmum 10 feet chain/ punp
500 and 1000 GPM punp - 3/16 inch chain dianeter - mninmm 16 feet
chai n/ punp

Al punps shall be supplied with anchor or "D' shackles of cast or forged
316 stainless steel to accept the nonorail hoist hook eye and the lifting
hol e or eye hook on the top of the punp notor casting. The Contracting
Oficer's Representative shall approve all chain, chain fittings and
shortening of chain in the field after installation

.3 SPARE PARTS AND SPECI AL TOOLS

. 3.1 I nspection and I nventory

The Contractor shall inspect and inventory all special tools that are

uni que to the punp or control systemfor proper installation, testing,
operation, and/or maintenance. Special tools shall be delivered when the
punps and controls are install ed.

3.2 Spare Parts
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Al spare parts are the duplicates to the original parts furnished and are
i nterchangeable with those parts.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Cener a

Installati on of the new punps shall be in accordance with the
manufacturer's installation procedure as outlined in the approved
installation manual. Contractor shall submt for approval the connection
details of the 8 D.1.P. to the base flow sunp punps. Base flow sunp punps
may be of either 500 gpm capacity (Stations L-2 & K-7) or 1000 gpm
capacity (K12, L-1 & K-10). Al of these punps will be connected into an 8"
D.I.P. discharge systemas shown on the draw ngs.

3.1.1.1 Pi pi ng Layout

Storm wat er punps are of 3000 gpmcapacity ( L2, & K-7 and K-10) or 6000
gpm capacity (K-12 and L-1). These punp sizes require 12" D.1.P. and 16"
D.I.P. discharge lines, respectively. Due to the short discharge |ength and
the close proximty of the discharge line to the access hatch at Station
K-12, the discharge line size was reduced to 14" D.I.P. The Contractor

shal | furnish conplete piping |ayouts with accurate discharge shoe

di mensions for all punping stations. The location of the 14" D.I.P. thinble
shal |l be accurately determned with relation to the access hatch cover
frame. The hatch cover interior edge will determ ne the discharge shoe

| ocation on the sunp floor by virtue of the punp guide system All
concrete pedestals supporting the discharge shoes shall be sized and
installed per the punp nmanufacturer's reconmrendati ons and submitted to the
Contracting Oficer's Representative for approval.

3.1.1.2 Access Hat ches

3.1.1.2 Access Hatches shall be cleaned of any manufacturing residue and
given a coating of bitum nous seal er on enbed surfaces before enbedding in
the concrete operating floor slab. The Contractor nmay el ect to use a second
pour or grout enbedding of the hatch to structural floor slab. At three
locations (L1, L2, & K-7), the Contractor will set an access hatch in the
"1st" punp bay that contains the sunp punp without a stormwater punp in
that punp bay. That access hatch will be placed at the exact sanme |ocation
fromthe rear wall and divider walls as punp bays #2 and #3.

3.1.1.3 Packagi ng, Marking, and Acceptance

The Contractor shall obtain the Governnment Furni shed Punpi ng Equi pnent from
a storage area in the Water Treatnent Facility in Grand Forks, ND as
specified in SECTI ON 01000: GENERAL. He shall inspect the punps and

control equipnent after receipt to verify the equi pnent as conpletely wred
as feasible and undanaged in order to ninimze site installation work. The
punps and punp control equi pnent shall be uncrated carefully to prevent
damage that would effect assenbly and installation
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Wthin five cal endar days after retrieval fromthe designated point of
storage, the itens shall be inspected by the Contractor. The inspection
shal | include an accounting of the itens delivered and a visual inspection
to determ ne any possi bl e damage during handling. If this inspection
reveal s any defects or deviations fromthe contract requirenments that could
render the itenms unsuitable for the use intended, the Contractor shal
notify the Contracting Oficer's Representative and identify the
deficiency(s).

3.1.1.4 Services of Punp Manufacturer's Erecting Engi neer

An erection engineer, supplied under a contract with KSB Inc. and the
Government, and regularly enployed by this pump manufacturer shall inspect
t he subnersible punp installation and deternine the |level of adherence to
the approved installation instructions. The services shall be as designated
in the supply contract and adm ni stered and nonitored by the Contracting
Oficer's Representative. The services may include supervision of the
setting of the discharge shoes, alignnment and assenbly of the punps and the
initial testing and operation of the punps. The Contractor shall subnmt a
request to the Contracting Oficer's Representative for the presence of the
erection engi neer at |east 14 cal endar days i n advance.

3.2 FI ELD TESTI NG
3.2.1 Cener a

Al'l equi pnment shall be operated by the Contractor at his or her own expense
to determine if joints leak and if the punps have been properly erected and
connected. Such testing shall be nade at the direction of the Contracting
Oficer. The Contractor shall furnish all the electricity, and water
required for the testing.

3.2.2 Field Testing

Field testing for the punp units shall be conducted within a reasonable
time follow ng conpletion of the equi pment installation. The Contractor
and Contracting O ficer will jointly determ ne the date on which
installation of the equipnent is considered to have been conpleted to the
extent that the testing can be performed. The testing shall thereafter
proceed as expeditiously as practicable with all testing to be conpl eted
within 30 cal endar days after the installation conpletion date.

3.2.3 Punmp Testing

The subnersi bl e punps shall be tested in the dry to determ ne whet her they
have been properly erected and connected. Such testing shall be nade when
and as directed. After the punping units have been conpletely assenbl ed,
including all rotating el enents, each unit shall be operated at full rated
speed for two periods of 2 minutes in order to assure proper installation
sati sfactory operation. A ten-minute idle tine between tests shall be
provi ded. The Contractor shall conduct vibration neasurenents on all the
punp units. Results of the punmp testing shall be subnmtted to Contracting
Oficer.
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3.2.3.1 Operating Condition Testing

Al punping units shall be run under operating conditions to insure that
there are no leaks at any of the joints. Punps shall be run under
operating conditions for a total period of four hours. Should there be
insufficient water to performthe testing, the Contracting Oficer may at
its option waive such testing. The Contractor shall denpnstrate the
renoval and installation procedures of the subnersible punps by renoving
and then reinstalling themwi th any two punps at each punp station
utilizing the electric overhead nonorail hoist.

3.2. 4 Testing Submttal

The Contractor shall measure an subnit the foll owi ng: each notor tota

el ectrical power draw (in KVA) and each notor active electric power draw
(in KW for both the dry and wet testing; and the recorded actual operating
revol uti ons per mnute of each punp. Serial nunber, punp size, and the
punp station nane and location within the station shall identify all punps
when the punps are tested

-- End of Section --
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SECTI ON 15400

PLUMBI NG
04/ 01

PART 1 GENERAL

1

1

1

1 SCOPE

Applicable provisions of Division 1 shall govern work under this section
The Contractor shall provide all itens, articles, materials, operations or
nmet hods |isted, nmentioned or schedul ed on the drawi ngs and/or herein
specified, including all materials, equipnment, and incidentals necesssary
to produce a conplete and operating system

2 DESCRI PTI ON OF THE SYSTEM

(1) Provide fixtures, specialties, equipnent and all related piping as
shown on fl oor plans, schedul ed, and/or specified for a conplete
wor ki ng syst em

(2) Provide all necessary sanitary waste, vent, and water piping, and
ventilating as shown on floor plans, schedul ed, and/or specified for a
conpl ete worki ng system

(3) Provide electric water heater as shown on floor plans, schedule
and/ or specifi ed.

(4) Provide all sanitary waste and vent piping as shown froma point 5
feet outside building wall to all fixtures and/or appliances.

Coordi nate location and invert on sanitary sewer connection point to
sewer line 5 feet outside building wall before proceeding with any

wor k.

(5) Provide all water piping as shown froma point 5 feet outside
building wall to all fixtures and/or appliances.

(6) Al water piping shall be installed with pitch for seasona
drainage. This building is or seasonal use.

(7) Contractor to properly instruct the Contracting Oficer's
Representative in the winterizing of the plunmbing systens which

i ncl udes the draining down water piping and renoving water in service
to neter, drainage of storage tank, and using RV anti-freeze.
Wnterize all traps by water renoval and filling with RV anti-freeze.

3 REFERENCES

Al work specified in this section and applicable provisions of Division 1
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1.

1.

shall conformto all applicable codes and to the standards for materials
and wor kmanshi p of the nationally recognized approval agencies and trade
associ ati ons such as the Anerican Society of Mechanical Engineers, the
American Society for Testing and Materials, the Arerican Standards
Associ ation, National Fire Protection Association.

.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Shop Drawi ngs; GA.

Shop draw ngs shall contain conplete dinensional, operational, naterial
quality and nanufacturer information on all fixture, specialty and

equi pnment itens. The Contractor shall be responsible for transmtting
copi es of the approved shop drawings to the other affected trades. Shop
drawi ngs are required on the follow ng itens:

(1) Fixtures and Trim
(2) Drains and C eanouts
(3) Valves

(4) Water Heater EVWH 1
(5) Storage Tank ST-1

5  CGENERAL PROVI SI ONS
5.1 Dr awi ngs

(1) Plans of piping and fixtures shown on scal e draw ngs, are
diagrammatic only. They are intended to indicate size and/ or capacity
where stipul ated, approximate |ocation and/or direction and approxi mate
general arrangenent of one phase of work to another, but not to the
exact detail or arrangenment of construction. Plans are based on

equi pnent schedul ed. Contractor shall be responsible for changes
resulting from equi pnent other than schedul ed.

(2) If it is found before installation, that a nore convenient,

sui tabl e or workabl e arrangenent for any or all phases of the project
woul d result by varying or altering the arrangenent indicated on the
drawi ngs, Contractor may change the | ocation or arrangenent of his work
wi t hout additional cost to the Governnent but only after obtaining a
witten approval by the Contracting Oficer.

(3) Mechanical systens are shown on draw ngs that were closely
coordinated with the Architectural draw ngs, however, ninor variations
may occur. Contractor shall verify dinensions, heights, door sw ngs,
and any other information critical to the placenent of devices, wth
the architectural drawings to assure proper installation. Field
nmeasurenents shall take precedence over draw ng di mensions and shall be
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1

1

5.2

5.3

It
of
to
Con
use

verified. Plans shall not be scaled to | ocate equipnrent.

(4) Al plunbing piping installations shall closely match the draw ngs
as approved by the current M nnesota Plunbing Code. Any variation from
or additions to the piping arrangenent will require a revision or
resubnittal to the Contracting Oficer at the Contractor's expense.

Materi al s

(1) Each nmjor conponent of the equiprment shall have the
manuf acturer's nanme, address, catal og and serial nunber permanently
attached in a conspi cuous pl ace.

(2) The sane brand or nanufacturer shall be used for each specific
application of fixtures, punps, valves, fittings, controls and ot her
equi pnent .

(3) Al materials shall be new and of the quality specified and neet
approval as per current M nnesota Pl unmbi ng Code.

(4) Al equipnent shall be listed, approved or rated by a nationally
recogni zed testing and rating bureau or the recogni zed nmanufacturers
associ ation responsi ble for setting industry standards. All electrica
equi pnment and apparatus shall be U L. |isted. Exanples of recognized
associ ati ons are:

Anerican Concrete Pipe Association

Anerican Pipe Fitting Institute

Anerican Water Works Associ ation

Plastic Pipe Institute

Thermal I nsul ati on Manufacturers Associ ation

Equi pnent Substitutions

is the intent of this specification to permt the use of the materials
any nationally recogni zed manufacturer so long as they are fully equa
the quality and perfornance of the naned itemin the opinion of the
tracting Oficer. Materials or equipnent of other manufacturers may be
d upon the follow ng conditions:

(1) The proposed substitute is equal in design, naterials,
construction and performance in the opinion of the Contracting O ficer.
No conpronmise in quality level will be allowed.

(2) The service capabilities, availability of service parts and
stability of the manufacturer are adequate in the opinion of the
Contracting O ficer.

(3) The Contractor assunes responsibility for any nodifications
required for the installation of substitute equipnent.

(4) Substitute equipnment shall fit into the space provided wth

adequat e provisions for service and nmai ntenance and nust neet product
approval as per current M nnesota Plunmbing Code. Any substitute
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equi pnent that causes variation of or deviation fromoriginal piping
arrangenent nay require a revision to be submtted to the Contracting
Oficer at the Contractor's expense.

1.5.3.1 Approval of Substitutions

Approval of materials and equiprment will be by review and approval of
proj ect shop draw ngs.

PART 2 PRODUCTS
2.1 Pl PI NG SYSTEMS
2.1.1 Exteri or Water

Type "K' soft tenper copper pipe with a working pressure of 150 psig at
73.4° F. and in accordance with ASTM B42 and ASTM B88 st andar ds.

2.1.1.1 Fittings

(1) Wot copper solder joint fittings in accordance with ANSI Std.
B16. 22; B16.29; B16. 43.

(2) Cast copper alloy solder joint fittings in accordance with ANS
std. B16.18; B16.23; B16.26; B16.32

2.1.1.2 Sol dered Joints
(1) dean all surfaces per manufacturers installation recomendations.
(2) Apply non-toxic flux to all joint surfaces.

(3) Jointing shall be nade with | ead-free solder conform ng to ASTM
B32.

2.1.1.3 Pi pe and Fittings
Al pipe and fittings shall be installed per nanufacturer's reconmendati ons.
2.1.1.4 Valves for Water Service
Val ves for Water Service shall have ends suited for proper installation in
pi ping. Valves shall neet |ocal standards or, in absence of such

standards, the requirenents bel ow.

(1) Curb stop (3/4 inch thru 2 inch size) Mnneapolis pattern H 15150
or H 15250 equal to Mueller Co. or MDonal d.

(2) Curb Box. Mnneapolis pattern base, cast iron extension type, 1
foot telescope length, 7'-0" length mninum cast iron lid with plug.

2.1.1.5 Bl ow Qut Tee

Provide and install curb box with water line blow out tee in nain service
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to buil di ng.
2.1.2 Interior Water
2.1.2.1 Pi pi ng Bel ow Fl oor Sl ab

Type "K' soft tenper copper with wot copper solder joint fittings and
jointing material shall be |lead free solder and non-toxic fl ux.

2.1.2.2 Pi pi ng Above Fl oor

Type "L" hard tenpered copper with wot copper solder joint fittings and
jointing material shall be |lead free solder and non-toxic fl ux.

2.1.3 Exterior Sanitary Buil ding Sewer
(1) PVC Pipe (ASTM D 3034) with rubber gasket joints (ASTM D 3212)

(2) Schedule 40 PVC (ASTM D 2665) with solvent cenment joints (ASTM D
2564)

(3) Fittings required shall neet specifications for respective piping.

(4) Provide cleanouts as required per current M nnesota Pl unbing Code.
2.1. 4 Frost Protection - Sanitary Sewers

(1) Piping shall be protected per current M nnesota Pl unmbi ng Code.

(2) The insulation shall be built up with 1 inch extruded pol ystyrene
insulation to required thickness with staggered joints.

2.1.5 Interior Sanitary and Vent

(1) Cast iron no-hub pipe (CISPI-301) with nechanical sleeve joints
(CISPI-310). Tyler pipe and fittings.

(2) Galvanized steel pipe, above ground only, (ASTM A53; ASTM A120)
with screwed or cast iron drainage pattern fittings.

(3) Schedul e 40 PVC pi pe (ASTM D2665) with socket solvent cemented
joints (ASTM D2855). PVC piping shall not run in air plenumceilings,
air shafts or ducts.

(4) Fittings required shall neet specifications for respective piping.

(5) Extend vents 12 inches above finished roof or above nornal snow
dept h.

(6) Provide approved roof flashing to correspond with roof covering
being installed or with existing roof covering. Verify with roof
installer so as to not void warranty of roof.

2.1.6 Hori zontal Soil and Storm Li nes
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Li nes shall pitch down a mnimumof 1/8 inch per foot in the direction of
flow, or as indicated on the drawings. Soil and waste branch piping shal
pitch down 1/4 inch per foot. Al vent piping shall drip back into waste
pi ping. Stacks shall be run vertically. Changes of direction 45° or nore
fromvertical to horizontal shall be nmade with | ong sweep el bows.

Hori zontal changes in direction shall be made with "Y' or "Y' and 1/8 bend
conbination fitting.

2.2 Pl PE HANGERS
Furni sh and install suitable hangers and supports for all horizontal |ines.
Hangers and supports shall be Ginnell, Mason, F&J M chi gan or equal
Heavy pipes shall be carried by pipe hangers supported by rods secured to
structure. No piping shall be hung fromother piping or ductwork. In no
case shall hangers be supported by neans of vertical expansion bolts.
2.2.1 Support Spaci ng

Pi pi ng shall be supported at distances not to exceed those specified.
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Pi pe Materi al Maxi mum Maxi mum

Hori zont al Vertica

Spaci ng Spaci ng

(feet) (feet)
Acrylonitrile Butadiene Styrene (ABS) 4 10
Br ass 10 10
Cast lron 5a 15
Copper or Copper-Alloy Pipe 12 10

Copper or Copper-Alloy Tubing

< 1-1/4" dianeter 6 10
> 1-1/2" dianeter 10 10

Chl ori nated Pol yvinyl Chloride (CPVO):

< 1" diameter 3 5b

> 1-1/4" dianeter 4 6b
Crosslinked Pol yet hyl ene (PEX) 2-2/3 4
Ductile Iron 5a 15
Gal vani zed St eel 12 15
Lead Conti nuous 4
Pol ybut yl ene ( PB) 2-2/3 4
Pol yvi nyl Chl ori de 4 10
St ai nl ess St eel 12 15

Note a: The maxi num hori zontal spacing for supports nmay be increased to 10
feet when 10-foot |engths of pipe are enpl oyed.

Note b: Md-story guide is to be enpl oyed.

Note c: " <" means less than or equal to

2.

2.

"> nmeans greater than or equal to.
3 VALVES
3.1 Gener al
Provide all valves shown on the plans and as required by applicable state
and | ocal codes. Valves nmanufactured by M| waukee, N bco, Jomar, Watts or

Apoll o are acceptable. All valves shall be suitable for 125 PSI G worki ng
pressure unl ess otherw se specifi ed.

.3.2 Control Val ve

A control valve for water supply piping 3/4 inches through 4 inches in
di anmeter which serves 2 or nore plunbing fixtures shall have a nom na
di aneter at |east equal to the piping.

.3.3 Hot and Col d Wat er

.3.3.1 Bal | Val ves

4" and smaller. Two or three piece bronze body, full port, blow out proof
stainless steel stem brass ball with hard chrone plating, TFE seat rings,
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pl ated steel handl e.
2.3.3.2 Check Val ves

3" and snaller. Bronze body horizontal swi ng, Buna-N disc, stainless stee
pin and | ever.

2.4 I NSULATI ON

2.4.1 Cener a

The work covered by this specification consists in furnishing all |abor
equi pnment, accessories and materials and in performng all operations
necessary for the installation of all insulation for the plunbing piping

systens. Insulation shall be installed in strict accordance with the
i nsul ation section of this specification and applicabl e draw ngs, subject

to the terns and conditions of the contract. All insulation shall be
installed in a worknmanl i ke manner by skilled worknen regularly engaged in
this type of work. Insulation shall be Johns-Manville, Arnstrong,

Fi ber gl ass, Knauph, or products of equal quality and performance.
2.4.1.1 Fire and Snoke Hazard Ratings

Al'l insulation shall have composite (insulation, jacket, or facing, and
adhesi ve used to adhere the facing or jacket to the insulation) fire and
snoke hazard ratings as tested by procedure ASTM C84, NEPA 225, and UL 723
not exceeding: Flane spread 25; Snoke devel oped 50; fuel contributed 50;
UL fire hazard classification 1. Accessories, such as adhesives, plastics,
cenents, taps or glass fabric for fittings shall be the sane conponent
ratings as |listed above.

2.4.1.2 Thi ckness
I nsul ation thickness specified herein is based on a conductivity of .22
BTU SQ Ft/Deg. F/HR at 75 degrees F. mean tenperature. |If insulating
materials with substantially different thermal properties are used the
t hi ckness of insulation shall be adjusted to provide the overall insulating
efficiency of the material specified.

2.4.1.3 Vapor Seal
Insulation on all cold surfaces where vapor barrier jackets are used shal
be applied with a continuous, unbroken vapor seal. Hangers, supports,

anchors, etc., that are secured directly to cold surfaces nmust be
adequately insul ated and vaporseal ed to prevent condensation

2.4.1.4 Openi ngs

Al insulation shall be continuous through walls and ceiling openings and
sl eeves where applicable.

2.4.1.5 Preformed Pipe Insulation

Preforned pipe insulation shall be two-pi ece or one-piece fiberglass
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conposite with vinyl coated enbossed vapor barrier |amnate and pressure
sealing lap sinmlar to Onens Cornings Fiberglass 25AS) or Johns-Manville
A.P. The insulation systens shall be suitable for piping operating between
50°F to 450°F. The insulation systemshall be verm n-proof, rot-free,
non-shrinking with a noisture absorpti on not exceeding .2% by vol une after
96 hours at 120°F and 95% RH. Jacket pernanence shall not exceed . 2% perns
and shall have a Beach puncture rating of at |east 50 units.

2.4.1.6 Fittings, Valve Bodies, and Fl anges
Fittings, valve bodies and flanges for pipe sizes 6 inch and snaller shal
be finished with fiberglass inserts and PVC fitting covers. One (1) insert
to be used for pipe insulation of 1 inch thickness. An additional insert

to be used for each additional 1 inch or fraction thereof for pipe
i nsul ation above 1 inch thickness.

2.4.1.7 Pi pe Expansi on
Make adequate provisions for expansion of piping. Unions to be |eft
uncovered and clean. Finished surfaces of insulation are to be suitable
for painting.

2.4.2 I nsul ation Protection

2.4.2.1 H gh Misture

I nsul ation exposed to high noisture of interior areas shall be encased with
15 ml. vinyl film

2.4.2.2 Weat her Exposure
I nsul ati on exposed to weather shall be encased with 20 ml. vinyl film
2.4.2.3 Joints
Al joints sealed as recommended by manufacturer
2.4.3 Donesti ¢ Water Piping
2.4.3.1 Col d Water Above G ound

Col d wat er above ground shall be insulated with 1 inch thick fiberglass
i nsulation with ASJ jacket.

2.4.3.2 Hot Water Above G ound
Hot wat er above ground shall be insulated with 1 inch thick fiberglass for
sizes through 3 inch pipe and 1-1/2 inch thick fiberglass for sizes greater
than 3 inch and with ASJ jacket. See hot water naintenance systens
reconmendat i ons.

2.4.3.3 Wat er Under G ound

Hot and col d water underground shall be insulated with 1/2 inch thick
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2.

pl astic foam

.4.3. 4 Conceal ed Water

Hot and cold water piping concealed in walls or pipe chases may be
insulated with 1/2 inch thick plastic foam

.4.4 \Water Storage Tank

Al surfaces shall be insulated with three pound density fiberglass board
equal to Omens Corning #703 using 2 inch thickness. Insulation shall be
cut, scored or mtered to fit the contour of equiprment with edges tightly
butted and secured with #18 gal vani zed hexagonal nesh wire and heavy coat
of mneral fiber cement over insulation. Finish with 6 oz. canvas jacket
applied with suitable adhesive. This contractor shall provide insulation
on equi prent furnished by himonly unless otherw se specified. Break

i nsul ation at access panels, handhol es, equi pnent, joints, etc.

.5 PLUMBI NG SPECI ALTI ES

.5.1 Tr aps

Every fixture and floor drain shall be provided with a proper trap pl aced
near the outlet and properly vented. Traps shall be cast iron hub and

spi got where used in soil pipe or nohub with approved stainless stee
couplings. Traps for threaded pipe shall be screwed drai nage pattern cast
iron "P" traps. Were approved, PVC traps with adjustabl e conpression
fittings may be used. Al exposed traps for sinks, lavatories and sinilar
fixtures shall be chrone plated "P" traps, or as specified with the fixture
trim Al traps shall have a minimmseal of 2 inch

5.2 Cl eanouts - Floor
(1) Based on product by Zurn

(2) deanouts of equal quality by Wade, Sioux Chief, Josam or Ancon
are acceptabl e.

(3) deanout shall be set flush with floor
(4) Covers shall be round or square scoriated nickel bronze.

(5) Al cleanouts shall be full size of the pipe it serves thru 6" and
6" for sizes 8" and |arger

(6) deanouts - Floor.

c.o. 1 Zurn Z-1400NH or NL, gasketed seal - bronze or PVC
plug (light to nediumtraffic).

.5.3 Cl eanouts - Wall Access

(1) Based on product by Sioux Chief Products Co.
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2.5,

.5. 4

5

(2) Wall access plates of equal quality by J.R Snmith, Wade, Josam
Ancon, and Zurn are acceptable.

(3) Wall access covers shall be heavy duty round stainless steel for
size 5-1/2" dianmeter thru 8-1/2" dianeter and standard duty round
stainless steel for dianeters 10-1/2" and 12-1/2".

(4) Each wall access cover shall be secured to wall by a tapped,
behind the wall, bar and a chrone plated threaded bolt.

(5) Sioux Chief wall access covers #SS-1015 HD, SS-1016HD, SS-1018HD,
SS-1010 and SS-1025.

Fl oor Drains

(1) Provide and install floor drains where shown and size indicated on
the drawi ngs of the type listed below. Floor drains shall be set |evel
and at the proper elevation to drain the surrounding floor area. All
floor drains set in floors above habitable space shall be equi pped with
4# per square foot sheet |ead safing or approved vinyl type extending a
m ni mum of 18 inches beyond rimof floor drain in all directions.

Based on product by Zurn.

Ventonite, Inc. - Atlanta, Georgia.

ACD Pour abl e Underl ayment, International, Inc. - Pittsburgh, PA
Ardex V-800, Levelcrete by Ardex, Inc. - Pittsburgh, PA

Latex Cenent by Master Builders/Martin Marretta - Cevel and, OH

FD-1 Fl oor Drain
Zurn ZN-415 w Type B Strai ner

Cast iron body, reversible clanping collar for high or |ow setting,
round ni ckel bronze adjustable strainer. Strainer dianeter shall be
5" for 2" outlets, 6" for 3" outlets thru 8" for 4" outlets.

Fl oor Drains of equal quality by Wade, Josam Ancon or Smith are
accept abl e.

Wat er Hanmmer Arrestors

(1) Provide water hanmmer arrestors on hot and cold water piping where
shown on dr awi ngs.

(2) Water hammer arrestors shall be sized and located in accord with
the hydraulic design of the piping systemserved and to the
manuf acturer's recomendati ons.

(3) Mechanical water hammer arrestors shall be accessible.

(4) Arrestors manufactured by J.R Snmith, Wade, Josam Zurn, Sioux
Chi ef or Precision Plunbing Products are acceptable.
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ARRESTOR SI ZI NG TABLE

P. D.

TmMmOoOO W >

Units

Fi xture Units

1-11
12-32
33-60

61-113
114-154
155- 330
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2.

5.6 WH 1 Wall Hydrants

Provide and install where shown on the draw ngs Wodford Mdel #67
automatic draining freezeless wall hydrant with chrone plated finish,
renovabl e "T" handl e key, vacuum breaker and anti-si phonage outl et (ASSE
#1052). Seal hole through all around hydrant with grout or caulking to
make water tight and air tight. Provide stop and waste valves in lines
preceding all hydrants. Wall hydrants equal in quality by J.R Snith
Josam Wade or Zurn are acceptable.

.5.7 Ther nonet er s

Provide thernmoneters in water systens for nonitoring system Thernoneters
shall be industrial grade with 9 inch alum num case, black finish, alum num
stens, 2-1/2 inch insertion, clear acrylic window, red indicator on white
scal e, and brass well socket. Thernoneters shall be adjustable type with
range as best suited to application. Munt thernmoneters in a position so
as to be visible froma convenient floor location. |Instrunents shall be
Trerice Series A005. Enrst Gauge Co. or Crosby are acceptable. Provide
thernoneters in the follow ng | ocations:

1. Water heaters in hot building supply.

.5.8 HB- 1 Hose Bi bb

Wbodf ord Model 26, 3/4" chrome plated brass faucet with | oose key handl e
and vacuum breaker (ASSE 1052) with 3/4" nale hose thread, or equal product.

.6 EQUI PNENT

.6.1 El ectric Water Heaters

See Schedul e for size and characteristics. Heaters shall be glass |ined
steel, tested under 125 psi hydrostatic pressure prior to |lining, and
provided with anodic protection, external drain valve and ASME rat ed
tenperature and pressure relief valve. Heating elenents shall be direct

i mersion type, heavy duty, Incol oy sheathed, |ow voltage density (75 watts
per square inch) of capacity and arrangenent as schedul ed. Controls shal

i nclude contactors, adjustable thernostats and high Iimt thernostat (set
poi nt 205°F.). Tank shall be insulated with pol yurethane foaminsul ation
with a mninumR-value of 16. The entire unit shall be U L. approved and
| abel | ed. Heater by Rheem Lockinvar, A O Snmith, or State Industries are
accept abl e.

.6.2 Wat er Storage Tank

(Smal | Volunme) Provide and install where shown on plans and as schedul ed a
carbon steel, cenent lined, constructed, designed and stanped in accordance
with ASME Code for working pressure of 125 psig as nmanufactured by Cenline
or equal. Provide pressure relief valve (see Schedul e).

Al so provide unions, ball valves bypass piping, pressure relief valve
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2.

2.

set at 75 PSIG and drain valve as per detail. Insulate exterior of
pressure tank as per specifications.

.6.3 Wat er Heater/ Storage Tank Safety Devices

.6.3.1 Storage Type Water Heaters and Tanks

Al pressurized storage-type water heaters and unfired hot water storage
tanks shall be equipped with one or nore conbination tenperature and
pressure relief valves. The tenperature steamrating of a conbination
tenperature and pressure relief valve or valves shall equal or exceed the
energy input rating in BTU per hour of the water heater. No shut off valve
or other restricting device nay be installed between the water heater or
storage tank and the conbination tenperature and pressure relief valve.

.6.3.2 Non- St orage Type Water Heaters

Al'l pressurized non-storage type water heaters shall be provided with a
pressure relief valve installed at the hot water outlet with no shut off
val ve between the heater and the relief valve.

.6.3.3 Tenperature and Pressure Relief Valves

Tenperature and pressure relief valves shall be installed so that the
sensing el enent of the valve extends into the heater or tank and nmonitors
the tenperature in the top 6 inches of the heater or tank.

6.3.4 Rel i ef Val ve

(1) Every relief valve which is designed to discharge water or steam
shal | be connected to a discharge pipe.

(2) The discharge pipe and fittings shall have a dianeter not |ess
than the dianmeter of the relief valve outlet.

(3) The discharge pipe may not be trapped.
(4) No valve may be installed in the discharge pipe.

(5) The discharge pipe shall be installed to drain by gravity flowto
a floor served by a floor drain. The outlet of the discharge pipe
shall termnate within 6 inches over the floor or receptor, but not

| ess than a distance equal to twice the dianmeter of the outlet pipe.
The outl et of the discharge pipe may not be threaded.

(6) The discharge pipe for a water heater shall terninate within the
sane room or enclosure within which the water heater or hot water
storage tank is | ocated.

6.3.5 Saf ety Devi ces
(1) Relief valves shall be l|isted by the Anerican Gas Associ ation

Underwriters Laboratories, Inc. or Anerican Society of Mechanica
Engi neers when the heat input to a water heater is |less than or equal
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to 200, 000 BTU per hour.

(2) Relief valves shall be listed by the Arerican Society of
Mechani cal Engi neers when the heat input to a water heater exceeds
200, 000 BTU per hour.

(3) Pressure relief valves shall be set to open at either the maxi mum
al | owabl e worki ng pressure rating of the water heater or storage tank
or 150 psig, whichever is snaller.

(4) Tenperature and pressure relief valves shall be set to open at a
maxi mum of 210° F. and in accordance with subpar. f.3).

2.7 FI XTURES AND TRI M

This section of the work includes plunbing fixtures furnished and installed
by the Contractor.

2.7.1 Vitreous China Fi xtures

Al'l vitreous china fixtures shall be of the best quality conformng in al
respects to classification "Regulation Selection" in accord with the
uniformgrading rules of "Vitreous China". Fixtures to be "roughed-in" in
accord with nanufacturer's dinmensions. All fixtures shown on the draw ngs
and/ or specified herein shall be set firmand true, connected to all the
pi pi ng services required and ready for use without the offsetting of
supplies. Equipnent shall be suitably protected agai nst danage before and
after installation. Any damaged plunbing fixture or piece of equipnent
shal | be replaced at the expense of the plunbing contractor. Al fixtures
to be acceptable for final inspection shall be free of chips, flaws,

scrat ches, abrasions, discolorations or any defect which, in the opinion of
the Contracting Officer would classify the fixture as unsuitable for use

i nt ended.

2.7.2 Exposed Trim

Al'l exposed trimincluding pipe nipples to plunbing fixtures shall be
chrom um pl ated and shall be completely free of tool marks, abrasions, or
flattening of tubing, etc. Al fixtures included in this specification and
shown on the drawi ngs shall be conpleted by the plunbing contractor
together with all necessary hangers, bolted, anchors and brackets.

2.7.3 Fi xture Location
Al fixture heights, spacing apart and distances fromwalls shall be in
accordance with Architectural details (floor plans and el evation).
Devi ati on nay necessitate alteration to conply with plans. Verify
di nensions with General Trades. All fixtures shall be set |evel.

2.7.4 Wat er Fl ow

Repair all |eaks, dripping faucets, etc. Regulate flowto water closets,
showers, etc., for proper operation. Provide shutoffs at all individua
fixtures.
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2.7.5 Fi xtures and Trim

Fi xtures and trim of equa

subm tted.
2.7.6 Fi xt ure Support

Fi xture support.

quality as listed by other manufacturers may be

Provide and install proper supports and carriers for
pl unbi ng fixtures as schedul ed or required for the application

Carriers

shall be set in accordance with manufacturer's reconmendati ons with
adequat e anchors and fasteners to provide required support. Wall hung

wat er cl oset outlets shal

2.7.7 Caul k

be fully grouted for support in masonry walls.

Caul k around al |l plunbing fixtures.

2.8 PLUMBI NG FI XTURES
PLUMBI NG FI XTURES

WC-1 Water O oset (ADA)
Kohl er K-4330

Anerican Standard 2257.103
Crane 3-446E

Fl ush Val ve:

Sl oan Regal 111 or Sloan
Royal Zurn Z-6000XL- W51 or
Aguavant age

Del any 402-1

Seat :

Benmis No. 1955-C
Beneke 523
Kohl er K-4670-C
d sonite 10-CC

Carrier:

Zurn 1203/ 1204 Series
Wade

J.R Snith

Vi treous china el ongated bow siphon jet rear
outlet water closet with top spud. R m 18"
A F.F. Provide fixture carrier

Exposed chrone plated flush valve for 1.6
gallon flush, quiet action with screwdriver
stop, vacuum breaker, escutcheon and spud

fl ange.

Extra heavy white solid plastic open front
seat with check hinge for elongated bow .

No hub, horizontal/vertical, siphon jet
carrier. Right or left hand, double/single to
be determ ned by Pl unbing Contractor.

Note: As per ADA code, flush handl e nust be |ocated on open accessible side

of stall.
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PLUMBI NG FI XTURES

WC- 2 Wat er C oset

Kohl er K-4330 Vi treous china el ongated bow siphon jet rear
Anerican Standard 2257.103 outlet water closet with top spud. R m 15"
Crane 3-446E A F.F. Provide fixture carrier

Fl ush Val ve:

Sl oan Regal 111 or Sloan Exposed chrone plated flush valve for 1.6
Royal gallon flush, quiet action with screwdriver
Zurn Z-6000XL-WB1 or stop, vacuum breaker, escutcheon and spud
Aquavant age fl ange.

Del any 402-1

Seat : Extra heavy white solid plastic open front
Bem s No. 1955-C seat with check hinge for elongated bow .
Beneke 523

Kohl er K-4670-C
d sonite 10-CC

Carrier: No hub, horizontal/vertical, siphon jet

Zurn 1203/ 1204 Series carrier. Right or left hand, double/single to
Wade be determ ned by Pl unbi ng Contractor

J.R Snmith

U1 Urinal (ADA)

Kohl er K-4960-T Vitreous china, wall hung, washout urinal wth
Anerican Standard 6501.010 3/4" top spud and 2" outlet and renpvable
Crane 7-197E beehi ve strai ner

Mansfield 475 (Note: #410 not state approved, use #475)

Fl ush Val ve: 3/ 4" chrone plated | evel operated quiet action

Sl oan Royal 186-1 flush valve with vacuum breaker, 3/4"

Zurn Z6003XL- W51 screwdri ver operated angle stop and 1/2"

Del any 451-1 supply pipe to the fixture with chrone plated
cast brass escutcheon. One gallon flush
maxi num

Carrier:

Wade: W 452 FIl oor nmounted single carrier wth hanger

J.R Smith 637 pl ate, steel upright and bl ock bases.

Note: Mounting height at 17" AFF to rimof urinal fixture.
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PLUMBI NG FI XTURES

L-1 Lavatory (ADA)
Integral with countertop

Faucet :
Zurn Z-86500
Chi cago 802A- 665

Dr ai n:

EBC SG/WC
McGui re 155WC
Keeney 5700PC

Suppl i es:

EBC LA-16

Brass Craft OCR-1912- AZC
McGuire 2165-CC

Tr ap:

EBC- TA140
McGuire 8902
Keeney 311XPC

I nsulation Kit:

Truebro #102 w 105 Accessory
Brocar Products C500 RHS
McGuire PW 2000 WC

SS-1 Servi ce Sink
E.L. Miustee 63M

Fi at MBSB- 2424

Zurn 24

Faucet :

Zurn Z-841ML

Chi cago 897

T&S Brass B-0667- POL
Kohl er K-8904

Phase 1 Levees

EGFPH1
See SECTI ON 06200: FI NI SH CARPENTRY.
Chrone plated brass faucet, 4" spout, slow
closing netering cartridge handles, 0.25
G P.M vandal resistant with 4" centers. Easy

adjustable cycle tine, preset to 10 seconds at
80 psi. 1/2" coupling nuts for standard
| avatory risers.

O fset lavatory drain with perforated strainer
with 1-1/4" tail piece.

1/ 2" conpression chrone plated cast brass
angle stop with brass stem and wheel handl e,
chrone plated flexible copper tube riser and
chrome escut cheon.

1-1/4" x 1-1/2", 17 gauge, ground joint,
pol i shed chrome tube "P" trap and escutcheon.

Handi cap | avatory P-trap and angl e val ve
assenblies shall be insulated with white col or
fully nolded insulation kit.

24" x 24" x 10" deep resin bonded white with
bl ack accents one piece nop basin with 3" cast
brass drain body, done strainer/lint basket.
Provi de 3" neoprene gasket 3 place nop hanger
vi nyl bunper guard and silicone seal ant.
Provi de 12" x 24" stainless steel wall panels
and seal around basin at top of basin and wal
panel s.

Pol i shed chrone plated brass exposed wal |
nount service sink faucet with threaded
spout, pail hook, wall bracket and | oose key
or integral stops. Install Watts No. 8A
chrone plated vacuum breaker on threaded
spout. Provide 36" long hose kit. Install
faucet at 36" AFF.
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PLUMBI NG FI XTURES
DF-1 Drinking Fountain

El kay EDFP-117-C Two | evel lead-free, wall nounted, stainless
Hal sey- Tayl or OVL-1I1 - SEBP steel fountain with wall plate and safety

Haws 1114 bubbl er

QGasi s MLFMRSL

Suppl y: 1/ 2" conpression chrone plated cast brass

EBC VA-16 angle stop with brass stem wheel handl e and
Brass Craft OCR-1412- AZC chrome escut cheon

Tr ap:

EBC TA140 Chrone plated 1-1/4" x 1-1/2", 17 gauge ground
McCGuire 8902 joint "P" trap.

Keeney 311XPC
Note: Mounting heights (see Detail)
2.9 CONNECTI ONS TO EQUI PMENT FURNI SHED BY OTHERS

This contractor shall rough-in and nake final connections to all items of
equi pnment as shown or schedul ed. Equi pment shall be unl oaded, assenbl ed
and set in place by persons furnishing equi pment. Rough-in draw ngs shal
be furnished to the plunbing trade by the equi pment supplier inmediately
after contract is let to assure proper rough-in |ocations.

PART 3 EXECUTI ON
3.1 Execution
3.1.1 Wor kmanshi p

Al work shall be done by qualified licensed plunbers that are

know edgeabl e and experienced in the operations they are perform ng
Fabrications and installation methods, procedures and materials shall be in
accordance with accepted industry practice and with the standard of

manuf acturing and contracting associ ations applicable to the work. All
work shall be neatly done with special enphasis on the appearance of work
exposed to view. Al piping shall be run plunmb and square unl ess ot herwi se
required for a functional reason. Gadients of pitched lines shall be
conti nuous.

3.1.2 Pai nti ng
Furni sh all equiprment conpletely finished unless specifically noted
ot herwi se. Touch up all abr asi ons, nicks, scratches or other paint
defects to restore equipnent to its original condition. Severely nmarred
equi pment shall be factory refinished if so desired by Contracting Oficer

Clean all surfaces to make them suitable for painting, on all equipnent

furni shed, which are to be painted by ot her

3.1.3 Excavati on and Backfil

(1) Refer to Section 02200, Division 2 "Earthwork" which is
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3.

1

4

applicable; especially note references to "Site Infornmation,
Protection, Excavation, Unforeseen bstacles, Filling and G adi ng,
Conpaction Tests, Disposal of Excess and Waste Materials, Dewatering,
Etc.

(2) Contractor shall performall excavation required for related
under ground pi ping inside building and for all exterior underground

pi ping. Include all necessary clearing of excavated area, and al
trenching, tunneling, sheet piping, shoring, underpinning, punping,
bailing, transportation of earth, fill and backfilling.

(3) Reference is nade to the Wirking Drawi ngs for subsurface soi
data, contours, site conditions, etc.

(4) Excavate whatever material is encountered to depth required.
Excavation shall extend one foot out from each side of pipe. Bottom of
trench or excavation shall be level and solidly conpacted to assure
firm foundation.

(5) Al excavated materials shall be renoved fromsite or deposited as
directed by the Contracting Oficer

(6) Protect excavation fromcaving or washing and erect necessary
barri cades, conplying with regulations set forth in EM 385-1-1 Safety
and Health Requirenents Manual, U S. Arny Corps of Engineers

(7) Lay all pipe in open trenches unless Contracting O ficer gives
written approval for tunneling. Trenches for sewers and water shal
have a m ninum of 8 feet of space between each service. Al

under ground pi pi ng shall be supported on a beddi ng of sand or granul ar
material at |east 4 inches thick.

(8) Backfill with sand to one foot above top of piping and thoroughly
conpacted with earth free of cinders, stones and debris. Renove forns,
shoring, etc., as backfill is placed. Al backfilling under footings

nmust be conpacted within 8 feet of all footings.

(9) Wen running a pipe below a footing and parallel to it, sanme shal
in all cases be at |east one foot greater in distance away fromfooting
than belowits bottom \ere possible, run lines at center point
between two parallel footings and maintain above nentioned distances at
m ni mum  When runni ng under a footing, disturb as little of the soi
under footing as possible. Provide concrete fill under all footings
where excavations wi der than 18 inches are required.

(10) Backfilling shall not be placed until the work has been
i nspected, tested and approved.

(11) Concrete, asphalt or gravel paved areas, sidewal ks, curb, gutters
and | awn areas which are disturbed shall be replaced and restored to
original condition by Contractor unless specifically stated to the
contrary.

Cutting and Patching
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3.

Skill ed tradesnen shall be enployed to do cutting and patching. Each trade
shal | be responsible for cutting and patchi ng new openings for their use,
in existing or previously constructed walls, ceilings, floors, roofs, etc.
unl ess ot herwi se designated. Provide personnel protection under coring
operations in occupied areas. Subnit nethods of supporting and sealing
floor sleeves for approval. Holes cut in roof and exterior wall shall be
weat herproofed i nmedi ately. Provide tenporary dust barriers for cutting
operations in occupi ed spaces. Refer to Architectural drawings for lintels
provi ded by General trades. Wen lintels are not indicated in other

di vision of the work, they shall be provided by the trade requiring the
opening. Al piping penetrations through masonry structure shall be
drilled or core drilled. Al penetrations for access panels, etc. shall be
saw cut before renoval. Jack hamrering without saw cutting is prohibited.

.1.5 Access

Al'l plumbing fixtures and/or equi pnent shall be | ocated so that parts
requiring service and/or adjustnent, fixture traps and val ves shall be
readi |y accessible. Provide access doors or panels to nake service
convenient. Doors by MIlcor or as per architectural specifications.

.1.6 Equi pnent and Pi pi ng

Bel ow 7' - 6" above finished floor shall have a resilient material (foam
rubber, etc.) attached to all potentially dangerous edges.

2 SLEEVES AND | NSERTS

(1) At all fire rated penetrations only use UL listed, tested, and
approved materials and nethods.

(2) Al pipes passing through nasonry walls, floors, ceilings or
partitions shall be provided with sleeves having internal dianeters at

| east 1/4 inch greater than the outside dianeter of uninsulated pipes
and/ or outside dianeter of the insulation of insulated piping. Sleeves
for pipes passing through fire rated floor slabs and fire rated walls
shal | be schedul e 40 steel pipe extending 1 innch above the finished
slab and sealed. |f holes nust be cut through finished construction
they must be core drilled to avoid damage to construction. Exterior
wal | sl eeves shall be caul ked weathertight. Sleeves through equi pment
room al so shall be filled with glass fiber insulation. Were chases are
fornmed for passage of several pipes, they shall have a 1 inch high curb
above finished slab and seal ed. Wenever sleeves occur as penetrations
of rated construction, the void space shall be sealed with U L. rated
foam seal ant simlar to Chase Foam CTC PR855; 3M Fire Barrier Caulk
CP25 and putty 303; Dow Corning Fire Stop 2000 or Specified
Technol ogi es, Inc. Spec Seal Firestop Products installed in strict
accordance with the manufacturer's instructions. Use sealant thickness
as required to provide the full fire protection rating of the
structure. Insulation shall not pass through rated assenblies.
Insulation shall butt tight against the rated assenbly after the
sealant is installed and inspected.
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3.3

(3) Inserts in floor slabs shall be galvanized individual type with
accommodati on for renovable nuts and threaded rods up to 3/4 inch
diameter, pernmitting lateral adjustnent. Any fastener in a beam shal
be m dway above the bottom of the beam

(4) Piping that passes through outside walls bel ow grade and above
grade shall be permanently sealed with a water-tight rubber conpression
seal between the pipe and the sl eeve equal to Link-Seal nodular wal

and casing seal as manufacturer by Thunderline Corporation. The pipe
sl eeve and seal nust neet UL listed, tested, and approved materials and
net hods.

MOUNTI NG PADS

Fl oor nount ed nechani cal equi prent shall be set on reinforced concrete pads
4 inches high and extending 4 inches beyond the equi pnent base on al
si des. See drawi ngs for specific requirenents.

3.4

| DENTI FI CATI ON

(1) Identify all nechanical equi pment with nanepl ate beari ng equi pnent
nane and nunber, using 1-1/2 inch white bakelite with 1/2 inch bl ack
letters pernmanently nounted in a conspi cuous place. Use nechanica
fasteners instead of adhesive to nount namepl ates wherever possible.

(2) Each piping systemfurnished and installed shall be identified.
The direction of flow shall be identified by neans of stenciled | egends
and flow arrows. The marking shall be applied after all painting and
cl eaning of the piping and insulation is conpleted and before ceilings
are installed. Marking shall be in accordance with EM 385-1-1 and ASME
A 13.1 1996 "Schene for Identification of Piping Systens".

(3) The legend and flow arrow shall be applied at all valve |ocations
at all points where piping enters or leaves a wall, partition

bul khead, cluster of piping, or simlar obstruction and at
approximately 30 foot intervals on pipe runs with at |east one in each
space or room Color shall be black with stencils sized as foll ows:
Over 2" -1" high; 2" under - 1/2" high. The marking shall be | ocated
so as to be conspicuous and legible at all tinmes fromany reasonabl e
point. Install markings before ceilings are installed.

(4) Valve ldentification. Valve charts shall be provided for each
pi pi ng system whi ch shall identify each valve with a nunbered 1-1/4
inch round brass netal tag, stating valve nunber, valve |ocation and
descri be val ve function. Upon conpletion of the project, provide two
copi es of each chart enclosed in a glass front netal frane and shall be
nounted in the nechanical roomin a place as directed by the
Contracting O ficer. Tags shall be attached with netal "S" hooks or by
nmetal chain. Tags shall be equal to Seton #2960. Provide valve
identification charts in each Governnent's service and mai nt enance
manual . ldentification Synbols as foll ows:

DCW Donestic Cold Water

DHW Donestic Hot Water
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3.

(5) Conceal ed Val ves and Equi pnent Identification. Al valves,
controls, or other equiprment requiring service | ocated above renovabl e
ceilings, shall have the ceiling tile directly belowidentified with a
colored tack inserted into the tile or a colored sticker applied to
grid system designating a val ve above.

.5 ESCUTCHEONS

(1) Escutcheons shall be installed on all exposed pipes wherever they
pass through floors, ceilings, walls, or partitions.

(2) Escutcheons for pipes passing though floors in unfinished areas
shal |l be split hinged type designed to fit the pipe and to cover the
proj ecting pipe sleeve. Escutcheons for pipes exposed to viewin
finished areas shall be chrone plated brass.

(3) Escutcheons shall be properly sized to fit snugly around the pipe
and shall be sized to conpletely cover the wall or floor opening.

6 TESTS AND ADJUSTMENTS

The Contractor shall conduct tests of systens as required by codes,

regul atory agencies and this specification. Tests shall be made with the
medi um and under pressure as stated in the test requirenments. Notify the
Contracting O ficer and/or regul atory agencies prior to conducting tests.
The Contractor shall conplete the attached certification formand submt to
the Contracting O ficer when tests have been conpleted and include in Q&M
Manual s.

.6.1 Tests
Type of System Gauge Pressures Test Medi um
(I bs. per sg. inch, or
vacuum in inches)
Bui | di ng Sewers, Buil ding M ni mum of 10 foot head Wat er
Drains, Al Branches, Vents on each joint for a mnimm
and Stacks of Sanitary, of 15 minutes with no head | oss.

Storm or Clear Water
Pi pi ng Systemns

Uni f or m gauge pressure of Air
3 psi for a mninmmof 15
m nutes w thout adding air.
Wt er
a) Service and Bl dg. 100 psi gauge pressure Wat er
Distribution Piping. for a 2 hour period

(1) The pressure in pounds per square inch, or inches of vacuum
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gauge, are given as an initial pressure to be applied to |ines being
tested, together with test nedium Tests are to be applied for a

m ni mum period of four (4) hours and until tests are conplete. Fina
pressures at the end of test period nay vary only by that caused by

expansi on of the test nediumdue to tenperature changes.

(2) Check of systens during application of test pressures should
i nclude visual check for water nedium|eakage, soap bubble or simlar
for air and nitrogen medi um

3.6.1.1 Start Up of Piping Systens

Pot abl e water system shall be cleaned and disinfected in accordance with
state and |l ocal codes or in the absence of such codes shall be treated by
accepted nethods to provide a systemfree of harnful contam nants and
acceptance to regul atory agencies. Al lines shall be thoroughly flushed
to renpve dirt and construction debris.

3.7 REQUI REMENTS FOR SUBSTANTI AL COVPLETI ON
3.7. 1 C eani ng Equi pnent and Preni ses

(1) Thoroughly clean all parts of the piping, valves and fi xtures.
Exposed parts which are to be painted shall be thoroughly cleaned of
cenent, plaster and other nmaterials and all oil and grease spots
renoved. Such surfaces shall be carefully wi ped and all cracks and
corners scraped out. Exposed netal work shall be carefully brushed
down with steel brushes to renpve rust and other spots and |eft snpoth
an cl ean

(2) Renopve all construction debris, excess naterials and equi pnent.

(3) Caulk around all plunbing fixtures at walls and around base of
wat er cl osets, service sinks, etc.

3.7.2 Qperating and Mai ntenance Manual s
3.7.2.1 Manual s

The Contractor shall furnish to the Contracting Oficer five operating
manual s for furnished equi pnment. Infornation sheets shall be bound in
standard 3-ring binders | abeled to show the contractor's name, address,
regul ar busi ness phone nunber, energency phone nunber and date. Operating
manual s shall be submitted prior to conpletion of the work to allow tine
for review. The manual shall contain the follow ng information:

(1) The Certification of Tests and Adjustnments conpl eted and si gned.
(2) Alist (keyed with identification nunbers used) of each item of
equi pnment, which required service giving the nane of the item nodel

nunber, manufacturer's nanme and address and the name address and phone
nunber of the nearest representative or authorized service organization
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(3) A copy of the approved shop drawi ng for each item

EG-PHL

(4) A conplete operating and mai nt enance nmanual with parts |isted,
Wi ring diagrans, lubrication requirenents, and service instructions for

each mgjor itemincluding faucet and m xing val ve repair.

(5) Conplete control diagrans with description of all operating
sequences and control devices.

(6) Properly executed and regi stered manufacturer's warranti es.

(7) A copy of valve chart.

2 Trai ni ng

(1) Provide a mninmumof 2 hours training on operations of najor
equi pnent with Governnent nmi ntenance staff.

(2) Contractor to provide training on the proper nethods of
W nterizing a seasonal buil ding.

PENETRATI ONS OF FI RE RESI STI VE ASSEMBLI ES

Pl unbi ng pi pi ng systens that penetrate fire rated assenblies shall be

installed in accordance with current
U L.

9

M nnesot a Pl unbi ng and HVAC Code and

or current acceptable nethods. Also refer to requirements for sleeves.

ATTACHVENTS

(1) Certification of Tests and Adjustnents - Pl unbi ng

-- End of Section --
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CERTI FI CATI ON OF TESTS AND ADJUSTMENTS - PLUMBI NG

Pl unbi ng Trade Nane:

Proj ect Nane

Proj ect Nunber

The Pl unbi ng Trade nanmed above certifies that the tests and adj ustnent s
i ndi cated bel ow have been conpleted in accordance with the
specifications on the date indicated.
TESTS DATE
Bui | di ng Sewers, Building Drains, Branches, Vents and Stacks

Sanitary Waste and Vent

Wat er :
1) Bui | di ng Service

2) Bui |l di ng Distribution
Start-up of Piping System and Punps
Fl ushing and Disinfection of Potable Water System
Trai ni ng Governnent on Methods of Wnterizing a Seasonal Building

Cont r act

Si gned By Pl unbi ng Contractor

Dat e

Si gned By Project Manager

Dat e

SECTI ON 15400 Page 29



East Grand Forks, Phase 1 Levees EGFPHL

SECTI ON TABLE OF CONTENTS
DI VI SION 15 - MECHANI CAL
SECTI ON 15500
HEATI NG AND VENTI LATI NG SYSTEMS

04/ 01

PART 1 GENERAL

1.1 SCOPE
1.2 RELATED WORK OF OTHER SECTI ONS
1.2.1 Punp Wbr k
1.2.2 El ectrical Wring
1.2.3 Louvers, danpers and ductwork
1.2.4 Rest room Equi prent
1.3 REFERENCES
1.4 SUBM TTALS
1.5 GENERAL REQUI REMENTS
1.5.1 CGenera
1.5.2 St andard Procedures
1.5.3 Asbest os Prohibition
1.5.4 Nanmepl at es
1.5.5 Instruction Plates
1.5.6 Verification of D nensions
1.5.7 Underwriters Laboratory

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Fans
2.1.1.1 VWal | Munt ed Exhaust Fans
2.1.1.2 Exhaust Fans (Restroom
2.1.2 Heat er s
2.1.3 Ther nost at
2.1.4 Heater Controls
2.1.4.1 3-Pol e Contractor
2.1.4.2 Fan Del ay Rel ay
2.1.4.3 Ther mal Cut - Qut
2.1.4.4 Control Transforner
2.1.5 Heat i ng El enent
2.1.6 Fan Mot or
2.1.7 Damper s
2.1.8 Duct wor k
2.1.8.1 Cenera
2.1.8.2 Duct Insulation Materials (Restroons)
2.1.9 Gilles (Restrooms)
2.1.9.1 Gilles and Diffusers
2.1.9.2 Gille Data

SECTI ON 15500 Page 1



East

Grand Forks, Phase 1 Levees

PART 3 EXECUTI ON

w

w

Attachnents

End of Section Table of Contents --

SECTI ON 15500 Page 2

2.1.9.3 Gilles
2.1.9.4 Gille Manufacturer
2.1.10 St eel Sheets
2.1.11 Louvers
2.1.12 Air Quality Monitoring System
2.1.13 Air Ventilation Blowers

1 | NSTALLATI ON

3.1.1 Duct wor k

3.1.2 Unit Heaters

3.1.3 El ectrical Wrk

2 TESTI NG

3.2.1 Fans

3.2.2 Heat er s

3.2.3 Louvers and Mtorized Danper
3.2.4 Duct wor k

3

EGFPHL



East Grand Forks, Phase 1 Levees EG-PH1

SECTI ON 15500
HEATI NG AND VENTI LATI NG SYSTEMS
04/ 01
PART 1 GENERAL
1.1 SCOPE

This section covers heating and ventilation systens, ductwork, danmpers, and
| ouvers for the punp control buildings and restroons.

1.2 RELATED WORK OF OTHER SECTI ONS
Refer to the following for work related to this section
1.2.1 Pump Wor k
SECTI ON 15161: ELECTRI C PUMPI NG EQUI PVENT
1.2.2 El ectrical Wring
SECTI ON 16250: ELECTRI CAL WORK
1.2.3 Louvers, danpers and ductwork
SECTI ON 15000: POWER GENERATI ON EQUI PVENT.
1.2.4 Rest r oom Equi pnment
SECTI ON 15400: PLUMBI NG
1.3 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

Air Moving and Conditioning Association Inc. (AMCA)

AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating

Anerican Society for Testing and Materials (ASTM

ASTM A 167 (1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 525 (1993) Steel Sheet, Zinc-Coated
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(Gl vani zed) by the Hot Dip Process
Aneri can Wel di ng Society (AWS)
AWS D1.1 (1996) Structural Wel di ng Code
National Fire Protection Association (NFPA)
NFPA 70 (1996) National Electrical Code (NEC)

Sheet Metal and Air-Conditioning Contractors' National Association
Inc. (SMACNA) Standards

SMACNA Duct St andards (1985) HVAC Duct Construction
St andar ds- Metal and Fl exi bl e

SMACNA Systens Testing (1983) HVAC Systens-Testing, Adjusting,
and Bal anci ng

1.4 SUBM TTALS

Shop drawi ngs shall be provided for all equiprment and naterial s.
Submittals shall include manufacturer's descriptive and technical
literature, perfornance charts, and catalog cuts. Draw ngs shall indicate
cl earances required for mai ntenance and operation. The shop draw ngs

i sted bel ow shall be submtted.

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Heati ng Equi pnent Data; GA
Provi de manufacturer's bulletins, catalog cuts, etc. on the heating
equi pnment supplied under this contract. Rating, control information,
physi cal dinensions, etc. shall be given.

SD-01 Dat a

Exhaust Fans Data; GA

Provi de data on the exhaust fans to be supplied. Include information on
hor sepower, speed, air quantity, fan type sound power |evel, and wring
data. Show all installation information and procedures including roof
cur bs.

SD-01 Data

Louvers and Danpers Data; GA
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Provide information on |ouvers, notorized danpers, and gravity danpers.

Include size, rating, and material. Installation details for ductwork
shal | be provided. Include support details, size, and gauge.
Al louvers, notorized danpers, ductwork and controls associated with the

engi ne generator shall be coordinated with the Governnent Furni shed engi ne
generator to verify the proper sizing of this equipnent with the engine
generator set to be installed. Conputations that prove this sizing for air
flow, free area and pressure drop shall be provided.

SD- 01 Data
Spare Parts Data; FIO

Provi de spare parts data. - The Contractor shall provide a list of
recommended spares for all equi pnment suppli ed.

SD- 04 Dr awi ngs
Heating and Ventilating Systens Draw ngs; GA
Provi de shop drawi ngs on the installation of the heating and ventilating
systems. All support details shall be shown. Wring diagrams for the unit
heaters and fans shall be provided.

SD- 09 Reports
Bal anci ng Reports; FIO

Provi de any bal ancing reports for the exhaust systens installed, if
required.

SD- 09 Reports
Performance Test Reports; FIO

Upon conpl etion and testing of the installed system test reports shall be
submtted in booklet formshowing all field tests perforned. Performance
test reports shall be included in the operation and mai nt enance nmanual .

SD-19 QOperation and Mi ntenance Manual s
Operating and Mai ntenance I nstructions and Manuals; FIO

Qperating and Mai ntenance Instructions. The Contractor shall incorporate
all as-built and service information on heaters, fans, and danpers into the
operation and mai nt enance nmanual specified in SECTION 15161: ELECTRIC
PUVPI NG EQUI PMENT. This information shall be provided in a separate
section in the manual. A suppl enment covering equipnent installed in the
restroons shall be supplied for incorporation into the manual required in
SECTI ON 15400 PLUMBI NG

Operation and mai ntenance i nformati on shall include troubl eshooting and

di agnostic data, routine service information, wiring diagrans, and parts
data. A source for parts and service shall be provided. A description and
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wite up of the control systens shall be included.
1.5 CGENERAL REQUI REMENTS
1.5.1 Gener a

The drawi ngs indicate the extent and general arrangement of the heating and
ventilating systens. Contractor shall be responsible for installing the
system per applicable | ocal codes.

1.5.2 St andard Procedures

Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products. Heaters, exhaust,
and danpers shall be froma standard catalog line distributed by the
manuf act urer.

1.5.3 Asbest os Prohi bition
Asbest os and products containing asbestos shall not be used.

1.5.4 Nanepl at es
Each najor item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipnent. Plates shall be nade of
corrosion-resisting netal with raised or depressed |lettering and
contrasting background.

1.5.5 I nstruction Pl ates

As necessary, each item of equi pnent shall be equi pped with suitably

| ocated instruction plates, including warnings and cautions describing any
special and inmportant procedures to be followed in starting, operating, and
servicing the equipnent. Plates shall be made of corrosion-resisting netal
with raised or depressed lettering and contrasting background.

1.5.6 Verification of Dimensions
The Contractor shall becone fanmiliar with all details of the work, verify
all dinensions in the field, and shall advise the Contraction O ficer of
any di screpancy before perform ng any work.

1.5.7 Underwriters Laboratory
El ectrical appliances and equi pnent supplied shall nmeet the Underwriters
Laboratory requirenents regarding fire and casualty hazards. The |abel or
listing by the Underwiters Laboratory will be accepted as proof of
conformng with this requirenent.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

SECTI ON 15500 Page 6



East Grand Forks, Phase 1 Levees EG-PH1

Mat eri al s and equi pnent shall neet the requirenents of publications and
requirenents |listed bel ow and indicated on the schedules at the end of this
section.

2.1.1 Fans

Fans shall be tested and rated in accordance with AMCA 210. Fans may be
directly connected to the notor shaft or indirectly connected to the notor
by nmeans of a V-bet drive. V-belt drives shall be designed for not |ess
than 150 percent of the connected driving capacity. Fan and notor
assenblies shall be provided with vibration isolation supports.

2.1.1.1 Wal | Mount ed Exhaust Fans

Wal | exhaust fans shall be of alum num for housings and provi ded conpl ete
with nounting flanges for attachment to the wall. Exhaust fans shall be
propeller type, with sizes to provide a mni num 3000 cfm for sunp exhaust
and 2100 cfmfor operation room exhaust and of the |ocation and
configuration indicated on the drawings. Fans shall constructed with notor
isolated fromthe exhaust stream Mtor shall be rated for continuous
duty. Wall mounted exhaust fans shall be simlar or equal to G eenheck

I ndustries, Schofield, W 54476.

2.1.1.2 Exhaust Fans (Restroon)

1) Provide and install ducted exhaust fan with external bracing, and 12/5
roof pitch base. CFMrating of 100 shall be provided at a static pressure
of .5 WG

2.1.2 Heat er s

Heaters shall be rated as shown on the draw ngs and shall be UL approved.
Housi ng shall be heavy gauge, cold-rolled steel with a factory baked enanel
finish. Heaters shall be wall mounted. Heaters shall be sinmlar or equa

to Chronmal ox Model LUH 07-43-32 (punp stations) or LUH 05-21-34 (restroons).

2.1.3 Ther nost at

Unit heaters shall be controlled by a renpte thernostat which is wal
nount ed as shown on the drawi ngs. Thernostat for the unit heaters shall be
line voltage, heavy duty with SPDT switch rate at 16.0 anmps at 120 VAC and
40 to 90 degrees F tenperature range.

2.1.4 Heater Controls
Controls for the heaters shall be in an isolated conpartnent with a hinged
cover which provides full access for servicing. Al heater and control
wiring shall terminate in the control conpartnent. Conplete wiring diagram
shall be attached to the inside of the access cover. Controls for the
heaters shall include all of the follow ng:

2.1.4.1 3-Pol e Contractor

SECTI ON 15500 Page 7



East Grand Forks, Phase 1 Levees EG-PH1

Heavy duty, 3-pole contractor, which provides quiet, efficient operation
2.1.4.2 Fan Del ay Rel ay

Bi-nmetallic, snap action fan delay relay, which energizes the fan after the

heating el enent reaches operating tenperature. Relay shall de-energize the

fan when the tenperature returns to normal

2.1.4.3 Ther mal Cut - Qut

Thermal cut-out to de-energize the heating elenment if it overheats and
resets when the tenperature returns to nornal

2.1.4.4 Control Transformer

Fused control transformer with 24 volt secondary.
2.1.5 Heat i ng El enment

Heating el enment shall be finned tubular steel and non-gl ow ng.
2.1.6 Fan Mot or

Fan motor shall be totally enclosed with thermal protector and seal ed
beari ngs.

2.1.7 Danper s

Danpers shall be parallel blade type, tight seal design. Franme shall be
wel ded 12 gauge gal vani zed steel and bl ades shall be extruded al um numin
airfoil shape. The connection of the danper frane to the | ouver frane shal
i ncl ude a non-conductive gasket or spacer

2.1.8 Duct wor k
Al'l ductwork shall be gal vani zed steel sheets. Sheet netal ductwork shal
conply with SMACNA Duct Standards. All ductwork shall be substantially

airtight with no audible | eaks, no dust marks showi ng at the duct joints,
connections to equi pnent and grilles.

2.1.8.1 Gener a
Al duct work and sheetnetal housings shall be fabricated of prine, |ock
formng quality gal vani zed steel sheets. Gauges of netal and net hods of
construction and assenbly shall be in a neat, workmanlike manner with al
ducts run straight, level, and plunb on adequate hangers and supports to
prevent saggi ng.

2.1.8.2 Duct Insulation Materials (Restroons)

Exhaust Air Ducts, Concealed in Attic
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(1) Manville "Mcrolite" FSK fiberglass bl anket or CertainTeed
standard duct wap, with vapor barrier finish jacket, adhered to duct
exterior with insulation bonding adhesive with joints | apped and seal ed
with pressure sensitive tape for conplete vapor barrier.

(2) Ductwork including round, shall be additional secured at bottom
wi th nechani cal fasteners, 16 inches o.c.

(3) Thermal conductivity: 1-1/2# density = R-4.16/K-0.24 per inch, at
75° F. mean tenperature.

2.1.9 Gilles (Restroomns)
Units shall be single deflection, galvanized steel construction

2.1.9.1 Gilles and Diffusers

Gilles and diffusers shall be constructed with welded hairline joints and
a high quality finish as schedul ed. Screws and fasteners (except for
nounting grille to walls) on the face of grilles are not acceptable.

2.1.9.2 Gille Data

Gille manufacturer shall nmake sufficient data on grille performance
avai |l abl e to bal ancing contractor to permit himto properly nmake air vol une
adjustments with standard neters and tools.

2.1.9.3 Gilles

Gilles shall fit securely against surrounding surface and shall be fitted
wi t h sponge rubber gaskets to prevent streaking. Al grilles in showers,
toilets, kitchens and other high npisture areas shall be all al um num
construction.

2.1.9.4 Gille Manuf acturer

4) Gilles shall be as manufactured by Krueger, Mtal-Are, Tuttle &
Bail ey, Price, Kee's, Nailor, Air Guide, Titus or Anenostat.

2.1.10 St eel Sheets
St eel sheets shall conformto ASTM A 525
2.1.11 Louvers

Louvers shall be furnished for installation in walls as shown. Louvers
shal | be connected to danpers. Louvers shall be al um num construction
Louvers shall be all extruded construction, .081 thickness mninum Bl ades
shal | be extruded al um num parallel or opposed as required. Bl ade edges
shal |l be designed to carry water off to integral janb downspouts. Design
of the louver shall prevent rainwater fromentering the airstream Louvers
shall be furnished with a birdscreen. Louvers shall receive
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el ectrolytically deposited col or anodi zed finish conplying with Al um num
Associ ation AA-C22A44. Finish is applied to 0.7 mls (.018) m ni mum

t hi ckness onto chemically etched and pretreated al um num extrusions. Color
shal |l be selected by the Contracting Oficer frommanufacturer's standard
col ors.

2.1.12 Air Quality Monitoring System

The Contractor shall furnish an Air Quality Mnitoring Systemfor use at
any of the wet wells of the five punp stations. The Air Quality Mnitoring
System shall be a portable conbustible gas and oxygen detector

ni ckel - cadm um rechar geabl e battery powered, and packaged for outdoor use.
The unit shall indicate oxygen partial pressure from15.00%to 25.00 %wth
plus or mnus 0.25% resolution on the readout neter. An oxygen content
alarmshall be factory preset to sound at the OSHA oxygen limts (19.58%
low 2 and 22.0% high @) and shall have adjustable alarmthresholds in at
| east 0.5% i ncrements. The nonitor systemshall also test for OSHA
conpliance of at |east the followi ng gases: CO (carbon nonoxide), NO2
(nitrogen di oxide), H2S (hydrogen sulfide), and CH4 (nethane). The Monitor
System shal | be capabl e of continuous nonitoring for each gas, factory
preset to al armwhen the OSHA 1926.55 threshold is exceeded. Gage shall be
scaled to read "percent |lower explosion limt" (0%to 100% scale. The
system shall al so be capable of separately detecting hydrogen sulfide gas
in volunetric terms "parts per nillion" (PPM within the m ni mum detection
range 1 PPMto 40 PPMwith adjustable alarmwi thin the range. The alarm
signal shall be |oud audible (90+ dB at 50 foot "A" fast response, per SAE
J919), as well as visual indicator lanp on the nmeter(s). Al so included
with the systemshall be all the equipnent required for neter calibration

i ncluding pressure vessels with the required calibration gas, any speci al
tools and parts, and conplete instructions.

2.1.13 Air Ventilation Bl owers

The Contractor shall furnish two portable air ventilation blowers for use
primarily at punp station wetwell. Each blower shall be 480 volt AC
powered adjustable air flowto at | east 5300 CFM and shall conme with a
flexible waterproof outlet duct of at least 16 inch diameter in size and in
two 10 foot | ong connectable section with splicing sleeve and connecting
clanmps. Each bl ower shall be nobunted on a wheel ed dolly and wei gh not nore
than 90 pounds. Each bl ower notor, power cord, and electrical plug
connector shall neet the requirements of SECTI ON 16415: ELECTRI CAL WORK

I NTERI OR. Each bl ower shall be equipped with a 50 foot extension cord

det achabl e at blower with sane di sconnect at plug outlet. Each bl ower

shal | be weather proof to run unaffected in rain with NEMA 4 junctions and
3 phase TEFC notor. Each bl ower and base should be simlar to "Coppus

TA- 16" as manufactured by Coppus Engi neering Corp., Wrcester,
Massachusetts, 01615-3999.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
Unl ess otherwi se indicated or specified, all nmaterials and equi prent shal

be installed in accordance with the manufacturer's recomendati ons.
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3.1.1 Duct wor k

Al'l ductwork shall be installed in accordance with SMACNA Duct Standards.
Ducts shall be secured and anchored to the building structures and shall be
fabricated and installed in such a nanner to prevent vibration under
operating conditions.

3.1. 2 Unit Heaters

Unit heaters shall be wall nounted as shown on the drawi ngs. Thernopstats
shall be installed in accordance with the manufacturer's reconmendati on and
| ocated as shown on the draw ngs.

3.1.3 El ectrical Wrk

El ectrical work shall conmply with NFPA 70 (NEC). Electric heaters
specified herein shall be provided conplete with notor and controls.

Exhaust fans shall be provided with separate notor starters and di sconnects
nount ed on the fan.

3.2 TESTING

Heating and ventilating systens specified under this section shall be
tested and inspected at the tinme of the punping tests. |If inspection or
test shows defects, such defective work or material shall be replaced or
repaired as necessary and inspection and tests shall be repeated. The
ventilation fan for restroons shall be tested and inspected at the tinme of
i nspection of those structures.

3.2.1 Fans
The speed and direction of rotation of all fans shall be checked and
verified. Mdtor current shall be neasured. Al ventilation system shal
be operated for a period of not |ess than 15 m nutes.

3.2.2 Heat er s

Al the heaters shall be operated for a period of not |ess than 15 m nutes.
Current draw shall be neasured

3.2.3 Louvers and Motorized Danper Function

3.2.3 Louver and notorized danper function - As part of the testing
specified in Section 15000: Power GCeneration Equi pnent, |ouvers and danpers
shall be tested for air flow profile, quantity with inlet and discharge air
tenperatures. Anbient outside tenperature and interior tenperature within
the punp station at four |ocations shall be neasured.

3.2. 4 Duct wor k
3.2.3 Ductwork shall be leak tested in accordance with SMACNA Duct Standards.

Contractor shall conduct bal ancing test on all exhaust systens. Flow
rates shall be within 10% of that shown on the draw ngs.
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3.3 Attachnent s

(1) HVAC Schedul e

(2) Control Schematics

-- End of Section --
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