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Grand Forks Phase 1 Levees

SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK

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 347R (1994) @uide to Formwrk for Concrete

AVERI CAN HARDBOARD ASSOCI ATI ON ( AHA)

AHA ANSI / AHA A135. 4 (1995) Basic Hardboard

DEPARTMENT OF COWVMERCE ( DOC)

DCC PS 1 (1996) Vol untary Product Standard -
Construction and Industrial Plywod

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Design; FIO

Desi gn anal ysis and cal cul ations for form desi gn and net hodol ogy
used in the design.

Form Materials; FIO

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

Form Rel easi ng Agents; FIO

Manuf acturer's recomendati on on method and rate of application
of formrel easi ng agents.

SD- 04 Dr awi ngs

Formwork; FIO
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Grand Forks Phase 1 Levees

Drawi ngs showi ng details of formmork, including dinensions of
fiber voids, joints, supports, studding and shoring, and sequence
of form and shoring renoval

1.3 DESI GN

Formwork shall be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, |lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shal
be capabl e of w thstanding the pressures resulting from placenment and

vi bration of concrete.

1.4 STORAGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS
2.1 FORM MATERI ALS

See Section 03360 SI MULATED STONE MASONRY for architectural formliner
requirenents.

2.1.1 Forms For Class A and Class B Finish

Forms for Class A and Class B finished surfaces shall be plywod panels
conformng to DOC PS 1, Grade B-B concrete form panels, Cass | or I1I.

O her formmaterials or liners may be used provi ded the snoot hness and
appear ance of concrete produced will be equivalent to that produced by the
pl ywood concrete form panels. Forns for round colums shall be the
prefabricated seam ess type

2.1.2 Forms For O ass C Finish

Fornms for Class C finished surfaces shall be shiplap |unber; plywood
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or Il
tempered 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. Forms for round colums may have one vertica
seam

2.1.3 Forms For Class D Finish
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 Ret ai n-1 n-Pl ace Metal Forns

Ret ai n-i n-place netal forms for concrete slabs and roofs shall be as
specified in Section 05300 STEEL DECKI NG

2.1.5 Pan- Form Uni ts
Pan-formunits for one-way or two-way concrete joist and slab construction

shall be factory-fabricated units of the approxi mate section indicated.
Units shall consist of steel or nolded fiberglass concrete form pans.
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Grand Forks Phase 1 Levees

Closure units shall be furnished as required.
2.1.6 Form Ti es

Formties shall be factory-fabricated metal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renbvable tie
rods are used, ties shall not |leave holes in the concrete surface |ess than
1/4 inch nor nore than 1 inch deep and not nore than 1 inchin dianeter.
Renovabl e tie rods shall be not nmore than 1-1/2 inches in dianeter.

2.1.7 Form Rel easi ng Agents

Form rel easi ng agents shall be comercial formulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatment 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 maor k

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenments specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Class A or Cass B finish, joints in form panels shall be arranged
as approved. Where fornms for continuous surfaces are placed in successive
units, the forms shall fit over the conpleted surface to obtain accurate
alignment of the surface and to prevent |eakage of nortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects
which would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker.

3.2 CHAMFERI NG

Except as otherw se shown, external corners that will be exposed shall be
chanfered, bevel ed, or rounded by nol dings placed in the forns.

3.3 COATI NG

Forms for Class A and Cass 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 recommended in the manufacturer's
printed or witten instructions. Forms for Cass C and D finished surfaces
may be wet with water in lieu of coating inmredi ately 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
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Fornms shall be renmoved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formwrk for columms, walls, side of
beanms and other parts not supporting the weight of concrete may 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 renbved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any ot her construction or natural | oads.
Supporting forms or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determned by field
cured cylinders or other approved methods. This strength shall be
denonstrated by job-cured test speci nens, 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 specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the sanme curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe In any 10 feet of
pl unb: length -------umommmmon 1/ 4 inch
a. In the lines and Maxi mum for entire
surfaces of colums, length -------mommomaoon 1 inch
piers, walls and
in arises
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--------cnomommon 1/2 inch
2. Variation fromthe In any 10 feet of
| evel or fromthe length ---------mmommn--- 1/4 inch
grades i ndi cated In any bay or in any 20
on the draw ngs: feet of length---------- 3/ 8 inch
a. In slab soffits, Maxi mum for entire
ceilings, beamsoffits, length -------cmommmmon 3/4 inch

and in arises, neasured
bef ore renoval of
supporting shores

b. In exposed lintels, In any bay or in any 20 feet of
sills, parapets, length ----------n oo 1/4 inch
hori zontal grooves, Maxi mum for entire
and ot her conspi cuous length----------ommmmonn 1/2 inch
l'i nes

3. Variation of the linear In any 20 feet --------- 1/2 inch
buil ding lines from Maxi mum - ---------------- 1 inch
est abl i shed position

in plan
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TABLE 1

TOLERANCES FOR FORMED SURFACES

Vari ati on of distance
bet ween wal | s, col ums,
partitions

Variation in the
sizes and | ocations
of sl eeves, floor
openi ngs, and wal |l opening
Variation in

Cross-sectiona

di mensi ons of col ums

and beans and in the

t hi ckness of slabs and walls

Footi ngs:

a. Variation of dinensions
in plan

b. M splacenent of
eccentricity

c. Reduction in thickness
of specified thickness

Variation in steps:
a. In aflight of stairs

b. In consecutive steps

End of Section --

1/4 inch per 10 feet of distance,
but not nore than 1/2 inch in any

one bay,and not nmore than 1 inch
total variation

MNUS ---------------- 1/4 inch
Plus --------mmemmnn-- 1/2 inch
MNUS ----------------- 1/ 4 inch
Plus ---mcmmmmmamaaaaan 1/2 inch
MNUS ------------------ 1/2 inch
Plus --------ccecmeaomo 2 inches
when forned or plus 3 inches

when pl aced agai nst unfornmed

excavati on

2 percent of the footing
width in the direction of

nm spl acenent but not nore than

2 inches

MNUS -------=-“c==2---- 5 percent
Ri Sef -=-=-=-c e e e e e e e - 1/ 8 | nCh
Tread --------mmmmmnnnn- 1/4 inch
Ri SeI ------ - m e - - - - 1/ 16 | nCh
Tr ead ------------------ 1/ 8 | nCh
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SECTI ON 03150

EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

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 HARDBOARD ASSOCI ATI ON ( AHA)
AHA A135. 4 (1995) Basic Hardboard

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

ASTM C 919 (1984; R 1998) Use of Sealants in
Acousti cal Applications

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 412 (1998a) Vul cani zed Rubber and

Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tensi on

ASTM D 1751 (1999) Preforned Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations

ASTM D 2628 (1991; R 1998) Prefornmed Pol ychl oroprene
El astomeric Joint Seals for Concrete
Pavement s

ASTM D 2835 (1989; R 1998) Lubricant for Installation
of Prefornmed Conpression Seals in Concrete
Pavement s

ASTM D 3542 (1998) Preforned Pol ychl oroprene

El astoneric Joint Seals for Bridges
ASTM D 5249 (1995) Backer Material for Use Wth Cold

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

CCE CRD-C 513 (1974) Corps of Engi neers Specifications

1.2

for Rubber Waterstop

SUBM TTALS

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

wp1261

SD-01 Dat a

Pref ormed Expansion Joint Filler; FIO
Seal ant; FIO
Wat er st ops; FIO

Manufacturer's literature, including safety data sheets, for
prefornmed fillers and the lubricants used in their installation;
fiel d-nol ded seal ants and primers (when required by seal ant
manuf acturer); preformed conpression seals; and waterstops.

SD- 04 Dr awi ngs

Wat erstops; FIO

Shop draw ngs and fabrication drawi ngs provided by the
manuf acturer or prepared by the Contractor.

SD-13 Certificates

Wat erstops; FIO

Certificates of conmpliance stating that the joint filler and
seal ant materials and waterstops conformto the requirenents
speci fi ed.

SD- 14 Sanpl es

Lubricant for Preforned Conpression Seals; FIO

Specinmens identified to indicate the manufacturer, type of
material, size and quantity of nmaterial, and shipnent or |ot
represented. Each sanple shall be a piece not less than 9 ft of 1
inch nomnal width or wider seal or a piece not less than 12 ft of
conpression seal less than 1 inch nom nal width. One quart of
| ubricant shall be provided. Sanple conpression seals shall be
submitted in the proposed col or.

Non-metallic Materials; FIO

Specimens identified to indicate nmanufacturer, type of material,
size, quantity of material, and shipnment or |ot represented. Each
sanpl e shall be a piece not |ess than 12 inch |long cut from each
200 ft of finished waterstop furnished, but not |ess than a total
of 4 ft of each type, size, and lot furnished. One splice sanmple
of each size and type for every 50 splices nade in the factory and
every 10 splices nade at the job site. The splice sanples shall
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1

be made using straight run pieces with the splice |ocated at the
m d-1ength of the sanple and finished as required for the
installed waterstop. The total |ength of each splice shall be not
| ess than 12 inches | ong.

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. Seal ants 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 CONTRACTI ON JO NT STRI PS

Contraction joint strips shall be 1/8 inch thick tenpered hardboard
conformng to AHA A135.4, Class 1. In lieu of hardboard strips, rigid
pol yvi nyl chl ori de (PVC) or high inpact polystyrene (H PS) insert strips
specifically designed to induce controlled cracking in slabs on grade may
be used. Such insert strips shall have renpvable top section

.2 PREFORMED EXPANSI ON JO NT FI LLER

Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherw se indicated, filler material shall be 3/8
inch thick and of a width applicable for the joint formed. Backer

material, when required, shall conformto ASTM D 5249.

.3 SEALANT

Joint sealant shall conformto the foll ow ng:

. 3.1 Pref ormed Pol ychl oroprene El astomeric Type

ASTM D 2628.

. 3.2 Lubricant for Preformed Conpression Seals

ASTM D 2835.

.3.3 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 materia
shal | be conpressible, non-shrink, nonreactive with seal ant, and

non- absorptive material type such as extruded butyl or polychl oroprene
rubber.

.4  WATERSTOPS

Intersecti on and change of direction waterstops shall be shop fabricated.

4.1 Non-Metallic Materials®

Non-metal li c waterstops shall be manufactured froma prime virgin resin;
reclaimed material is not acceptable. The conmpound shall contain
pl asticizers, stabilizers, and other additives to nmeet specified
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requi renents. Rubber waterstops shall conformto COE CRD- C 513.
2.4.2 Non- Metal l'i ¢ Hydrophilic

Swel | abl e strip type conmpound of pol ymer nodified chl oroprene rubber that
swel I's upon contact with water shall conformto ASTM D 412 as foll ows:
Tensile strength 420 psi mnimum ultimte el ongation 600 percent m ni num
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 nimm

2.5 COVPRESSI ON SEALS

Conpression seals shall be manufactured from extruded el astoneri c neoprene
materials or thernmo-rubber EPDM materials to blend with the color of the
adj acent concrete or brick veneer wall treatment. Neoprenme seal er shal
neet the requirenments of ASTM D 3542, exclusive of recovery and
force-deflection material. Sealers made fromthe EPDM based naterial shal
nmeet ASTM D 2000.

PART 3 EXECUTI ON
3.1 JO NTS

Joints shall be installed at |ocations indicated and as authori zed.
3.1.1 Contraction Joints

Contraction joints may be constructed by inserting tenpered hardboard
strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
after concrete has set. Joints shall be approximately 1/8 inch wi de and
shall extend into the slab one-fourth the slab thickness, mninmm but not
less than 1 inch

3.1.1.1 Joint Strips

Strips shall be of the required dinensions and as |ong as practicable.
After the first floating, the concrete shall be grooved with a tool at the
joint locations. The strips shall be inserted in the groove and depressed
until the top edge of the vertical surface is flush with the surface of the
slab. The slab shall be floated and finished as specified. Wrking of the
concrete adjacent to the joint shall be the m nimum necessary to fill voids
and consolidate the concrete. Were indicated, the top portion of the
strip shall be sawed out after the curing period to forma recess for

seal er. The renmpvabl e section of PVC or H PS strips shall be discarded and
the insert left in place. True alignnent of the strips shall be maintained
during insertion.

3.1.1.2 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 w thout appreciable
spalling. 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
sequence of concrete placement. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints
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Prefornmed expansion joint filler shall be used in expansion and isolation
joints in slabs around col uims and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth,

unl ess ot herwi se indicated. The edges of the joint shall be neatly
finished with an edging tool of 1/8 inch radius, except where a resilient
floor surface will be applied. Were the joint is to receive a seal ant,
the filler strips shall be installed at the proper |evel below the finished
floor with a slightly tapered, dressed and oiled wood strip tenporarily
secured to the top to forma recess to the size shown on the drawi ngs. The
wood strip shall be rempved after the concrete has set. Contractor nay opt
to use a renovabl e expansion filler cap designed and fabricated for this
purpose in lieu of the wood strip. The groove shall be thoroughly cl eaned
of laitance, curing conpound, foreign materials, protrusions of hardened
concrete, and any dust which shall be bl own out of the groove with oil-free
conpressed air.

3.1.3 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 material which would adversely affect the
bond between seal ant and concrete. Joint sealant shall be applied as
recommended by the manufacturer of the seal ant.

3.1.3.1 Joints Wth Preformed Conpression Seals

Conpression seals shall be installed with the vacuum equi pment capabl e of
installing joint seals to the prescribed depth w thout cutting, nicking,

twi sting, or otherw se distorting or damagi ng the seal or concrete and with
no nore than 5 percent stretching of the seal. The sides of the joint and,
if necessary, the sides of the conpression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with |ibera

applications of |ubricant.

Al surfaces to receive the conpression seal profile shall be dry, clean
sound concrete free of |oose, cracked, del anm nated and spall ed sections.
Repair any sections that do not neet this criteria. The surfaces to
receive the seal shall be sandblasted to exposed aggregate. Sandbl asting
shal |l increase surface area to increase bond capacity of the adhesive, and
renove all laitance and ot her bond-inhibiting contam nants.

3.1.3.2 Joints Wth Fiel d- Mol ded Seal ant

Joints shall not be seal ed when the sealant material, anmbient air, or
concrete tenmperature is less than 40 degrees F. Wen the sealants are
meant to reduce the sound transnission characteristics of interior walls,
ceilings, and floors the guidance provided in ASTM C 919 shall be foll owed.
Joints requiring a bond breaker shall be coated with curing conpound or
wi th bitum nous paint. Bond breaker and back-up material shall be
installed where required. Joints shall be prined and filled flush with
joint sealant in accordance with the manufacturer's recomendati ons.

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
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avoi d being coated. Suitable guards shall be provided to protect exposed
proj ecting edges and ends of partially enbedded wat erstops from danmage when
concrete placenment has been discontinued. Splices shall be made by
certified trai ned personnel using approved equi pnent and procedures.

3.2.1 Rubber Waterstop

Splices shall be vul cani zed or shall be made using cold bond adhesive as
recormended by the manufacturer. Splices for TPE-R shall be as specified
for PVC

3.2.2 Qual ity Assurance

Edge welding will not be permtted. 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 follow ng: 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) Msalignment of waterstop splice resulting in
m sal i gnnment 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 cooled splice is bent by hand at a sharp angle.

3.2.3 Non-Metal lic Hydrophilic Waterstop Installation

Ends to be joined shall be miter 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-I 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

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 53 (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

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

ASTM A 184/ A 184M (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996ael ) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 675/ A 675M (1990a; R 1995el) Steel Bars, Carbon,
Hot - W ought, Special Quality, Mechani cal
Properties

ASTM A 706/ A 706M (1998) Low Al loy Steel Deforned and Plain
Bars for Concrete Reinforcenent

ASTM A 767/ A 767M (1997) Zinc-Coated (Galvanized) Steel Bars
in Concrete Reinforcenent

ASTM A 775/ A 775M (1997el) Epoxy- Coat ed Rei nforcenent Steel
Bar s

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Welding Code -
Rei nforci ng St eel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE ( CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD-01 Data
Wl di ng; FIO
A list of qualified welders nanes.
SD- 04 Dr awi ngs
Rei nf orcement; GA

Detail drawi ngs show ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shal
show support details including types, sizes and spacing.

SD- 13 Certificates
Reinforcing Steel; FIO

Certified copies of nmlIl reports 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.

Splicing Lap Lengths; FIO
Certified copies of schedules for splice | engths for al
rei nforcing bars scheduled for different uses and | ocati ons
i ncluding top bars.
1.3 VELDI NG
Wl ders shall be qualified in accordance with AW D1.4. Qualification test
shall be performed at the worksite and the Contractor shall notify the
Contracting OFficer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as pernitted by
AWS D1. 4.
1.4  DELIVERY AND STORAGE

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

PART 2 PRODUCTS

2.1 DOVELS
Dowel s shall conformto ASTM A 675/ A 675M G ade 60. Steel pipe conform ng
to ASTM A 53, Schedul e 80, nay be used as dowel s provided the ends are
closed with netal or plastic inserts or with nortar.

2.2 FABRI CATED BAR MATS
Fabricated bar mats shall conformto ASTM A 184/ A 184M

2.3 REI NFORCI NG STEEL
Rei nforcing steel shall be deformed bars conformng to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grades and sizes as indicated. Cold drawn wire used for
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spiral reinforcenent shall conformto ASTM A 82. In highly corrosive
environnents or when directed by the Contracting Oficer, reinforcing stee
shall conformto ASTM A 767/ A 767M or ASTM A 775/ A 775M as appropri ate.

2.4 WRE TIES
Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
2.5  SUPPORTS

Bar supports for formed 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 surrounding
concrete. \Where concrete formed 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 vanized, 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, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl astic.

PART 3 EXECUTI ON
3.1 REI NFORCEMENT

Rei nf orcerment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of ACI 318/ 318R Rei nf orcenment 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 enbedment in concrete.

Saf ety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to life safety. Wre tie ends shal
face away fromthe forns.

3.1.1 Pl acenment

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

Rei nf orcement shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or mnus one bar dianeter. Rei nf orcenment shal |l not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndicated or as required by ACl 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangement of bars, including additiona
bars required to nmeet structural requirenents, shall be approved before
concrete is placed.

3.1.2 Splicing

Splices of reinforcenent shall conformto ACI 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping, except that

| ap splices shall not be used for bars larger than No. 11 unless otherw se
i ndi cated. Lapped bars shall be placed in contact and securely tied or
spaced transversely apart to permt the enbednent of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required I ength of ap or 6 inches.
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3.2 DOWEL | NSTALLATI ON

Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being dowel ed. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete

pl acenent. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker.

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE

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 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Nornmal, Heavyweight, and
Mass Concrete

ACl 214. 3R (1988) Simplified Version of the

Recomrended Practice for Eval uati on of
Strength Test Results of Concrete

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1999) Buil di ng Code Requirenents for
Structural Concrete and Commentary

ANMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 182 (1991; R 1996) Burlap Coth Made From Jute
or Kenaf

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

ASTM C 31/ C 31M (1998) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1999ael ) Concrete Aggregates

ASTM C 39 (1996) Compressive Strength of Cylindrical
Concrete Speci nens

ASTM C 42 (1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wt h Third-Point
Loadi ng)

ASTM C 94 (1999) Ready- M xed Concrete
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ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1998) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1999a) Portl and Cenent

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sanpling Freshly M xed Concrete

ASTM C 173 (1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 192/ C 192M (1998) Making and Curing Concrete Test
Speci mens in the Laboratory

ASTM C 231 (1997el) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 260 (1998) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1998a) Liquid Menbrane- Fornmi ng Conpounds
for Curing Concrete

ASTM C 494 (1999) Chemical Adni xtures for Concrete

ASTM C 618 (1999) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 937 (1997) Gout Fluidifier for
Pr epl aced- Aggregate Concrete

ASTM C 940 (1998a) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced-Aggregate
Concrete in the Laboratory

ASTM C 1017 (1998) Chenical Adnixtures for Use in
Produci ng Fl owi ng Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Har dened Concrete

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed
Portl and Cement Concrete

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
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Grout (Nonshri nk)
ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 1751 (1999) Preforned Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996el) Preforned Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

CORPS OF ENG NEERS ( CCE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Method of Cal culation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous I nserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications
for Pol yvinyl chl ori de Waterstop

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

NRMCA TMVB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

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

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
M xture Proportions; GA
The results of trial mxture design studies along with a

statement giving the maxi mum nomi nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
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each strength or class of concrete, at |east 14 days prior to
conmenci ng concrete placing operations. Aggregate wei ghts shal

be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
conmercial testing |laboratory, showi ng that m xture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities

i ndicated. 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.

SD- 09 Test Reports
Testing and Inspection for Contractor Quality Control; GA

Certified copies of laboratory test reports, including mll
tests and all other test data, for portland cenent, bl ended
cenent, pozzolan, ground granul ated blast furnace slag, silica
funme, aggregate, adm xtures, and curing conpound proposed for use
on this project.

SD-13 Certificates
Qualifications; FIO
Witten docunentation for Contractor Quality Control personnel
1.3 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal | be Anerican Concrete Institute (ACI) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted simlar
qual i fication prograns:

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Grade |I or |
Concrete Construction Inspector, Level |

Concrete Transportation Construction |nspector or

Rei nf orced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACI), Building Oficial and Code Administrators
International (BOCA), International Conference of Building Oficials (ICBO,
and Sout hern Buil di ng Code Congress International (SBCCl).

The foreman or |ead journeynan of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Flatwork Technici an/ Fi ni sher or
equal, with witten docunmentation

1.4 FI ELD TEST PANELS

Field test panels shall be constructed prior to begi nning of work using the
mat eri al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting O ficer, and, if not judged

sati sfactory, additional panels shall be constructed until approval is
attained. Formed or finished surfaces in the conmpleted structure shal
match the quality and appearance of the approved field exanple.
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1.4.1 Sanpl e Wal |l Panel s

One sanple panel at least 4 feet by 5 feet and 12 inches thick shall be
constructed to denonstrate Class A forned finish and a sinmlar one for
Class B formed finish. Panels shall be |located as coordinated with the
Cty of Grand Forks. Each panel shall include a full length and full wdth
joint line and shall have at | east two voids each at least 12 inches by 12
i nches by 3 inches deep either inpressed in the concrete as placed or

chi pped in the hardened concrete. After the concrete is 7 days old, the
voi ds shall be patched to denonstrate the effectiveness and the appearance
of the Contractor's repair procedures. See Section 03360 SI MULATED STONE
MASONRY for further sanple wall panel requirenents.

1.5 GENERAL REQUI REMENTS
1.5.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACl 117/117R. Level and
grade tol erance neasurenents of slabs shall be nmade as soon as possible
after finishing; when forns or shoring are used, the neasurenments shall be
made prior to renoval .

1.5.1.1 Fl oor s

For the purpose of this Section the follow ng term nol ogy correlation
between ACI 117/ 117R and this Section shall apply:

Fl oor Profile Quality

Classification From ACl 117/117R This Section

Conventional Bullfl oated Sane

Conventi onal Strai ght edged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.5.1.2 Fl oors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal | be neasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 10 foot straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renoved. The
listed tolerances shall be net at any and every location at which the

st rai ght edge can be pl aced.

Bul | fI oat ed Al'l foundation slabs not exposed to view
St r ai ght edged Al'l foundation slabs not exposed to view
Fl oat Finish Punphouse foundation sl abs

Trowel Finish Punphouse operation floor slab

1.5.2 Strength Requirenments and w/ c Ratio

1.5.2.1 Strength Requirements
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Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE

4000 psi at 28 days Al'l concrete work

Concrete made with high-early strength cenent shall have a 7-day strength

equa

to the specified 28-day strength for concrete nmade with Type | or |

portland cement. Conpressive strength shall be determined in accordance
with ASTM C 39. Flexural strength shall be determned in accordance wth
ASTM C 78.

wp1261

a.

Eval uati on of Concrete Conpressive Strength. Conpressive strength
specimens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39. The strength of the
concrete will be considered satisfactory so long as the average of
all sets of three consecutive test results equals or exceeds the
speci fied conpressive strength f'c and no individual test result
falls below the specified strength f'c by nmore than 500 psi. A
"test" is defined as the average of two companion cylinders, or if
only one cylinder is tested, the results of the single cylinder
test. Additional analysis or testing, including taking cores
and/or load tests may be required at the Contractor's expense when
the strength of the concrete in the structure is considered
potentially deficient.

I nvestigation of Low Strength Conpressive Test Results. \Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirement by nmore than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shal | be obtained and tested in accordance with ASTM C 42. At

| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially

deficient. The location of cores will be determ ned by the
Contracting Officer to least inpair the strength of the structure.
Concrete in the area represented by the core testing will be

consi dered adequate if the average strength of the cores is equa
to at | east 85 percent of the specified strength requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Government.

Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, |oad tests may be directed by the Contracting

O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work evaluated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
sati sfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and nust be
approved by the Contracting O ficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
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1

the cost of investigations, testing, and | oad tests will be at the
expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered sati sfactory so long as the average of all sets of
t hree consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls bel ow the
specified flexural strength by nore than 50 psi.A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests nay
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

5.3 Air Entrai nnent

Except as otherw se specified for |ightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent tota
air, except that when the noninal maxi num size coarse aggregate is 3/4 inch
or snmaller it shall be between 4.5 and 7.5 percent. Concrete with
specified strength over 5000 psi may have 1.0 percent less air than

speci fied above. Specified air content shall be attained at point of

pl acenent into the forms. Air content for normal weight concrete shall be
determ ned in accordance with ASTM C 231

.5.4 Sl unmp

Sl unmp of the concrete, as delivered to the point of placenment into the
fornms, shall be within the following limts. Slunp shall be deternmined in
accordance with ASTM C 143.

Sl unmp
Structural El enent M ni num Maxi nmum
VWall's, colums and beans 2 in. 4 in.
Foundati on wal | s, substructure
wal I s, footings, slabs 1in. 3in

Any structural concrete approved
for placenent by punping:

At punp 2in. 6 in.

At di scharge of |ine 1in. 4 in.
When use of a plasticizing adm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adm xture conformng to ASTMC 494 is
permitted to increase the slunp of concrete, concrete shall have a slunp of
2 to 4 inches before the adm xture is added and a maxi num sl unmp of 8 inches

at the point of delivery after the adm xture is added.

.5.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 90 degrees F
VWen the anmbient tenperature during placing is 40 degrees F or less, or
is expected to be at any time within 6 hours after placing, the tenperature
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of the concrete as delivered shall be between 55 and 75 degrees F
1.5.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi mum size aggregate (NVMSA) specified in
par agr aph AGGREGATES shall be used in each placenment. However, nomi na
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the mnimum cover for reinforcing bars, three-fourths of
t he m ni mum cl ear spacing between reinforcing bars, one-fifth of the
narrowest di mensi on between sides of forms, or one-third of the thickness
of sl abs or toppings.

1.5.7 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

1.6 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenmentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

1.6.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, nixture proportioning studies, and testing
requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
strength concrete, m xture proportions shall be based on conpressive
strength as deternined by test specinens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39. Sanples of al
materials used in mxture proportioning studies shall be representative of
t hose proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nade based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cement ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
requi red for each class and type of concrete required on the project. The
maxi mum wat er-cement rati os required in subparagraph Water-Cenent Ratio
will be the equivalent water-cenent ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica funme, and ground
granul ated bl ast furnace slag (GEBF slag) by the weight equival ency mnethod
as described in ACl 211.1. 1In the case where silica fume or GEF slag is
used, the weight of the silica fume and GEBF sl ag shall be included in the
equations in ACI 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete mxture, the mninum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the maxi mum shall be 35 percent. Laboratory trial m xtures
shal | be designed for maxi mumpermitted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbi nation of
cenentitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
speci fications, an accelerator or a retarder may be used w t hout separate
trial mxture study. Separate trial mxture studies shall also be nmade for
concrete for any conveying or placing nethod proposed which requires
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speci al properties and for concrete to be placed in unusually difficult

pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance w thASTM C 192/C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showing the relationship
bet ween water-cenment ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showing the rel ationship between 7
day and 28 day strengths. Each m xture shall be designed to pronote easy
and suitable concrete placenent, consolidation and finishing, and to
prevent segregation and excessive bl eeding.

1.6.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except that proportions
shal | be based on flexural strength as determined by test specinens (beans)
fabricated in accordance with ASTM C 192/ C 192M and tested in accordance
with ASTM C 78. Procedures given in ACI 211.1 shall be nodified as
necessary to accomodate flexural strength.

1.6.3 Average Conpressive Strength Required for M xtures

The m xture proportions selected during m xture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops bel ow a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ation being attained on the job

1.6.3.1 Conput ati ons from Test Records

VWere a concrete production facility has test records, a standard deviation
shal |l be established in accordance with the applicable provisions of AC
214.3R.  Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 1,000 psi of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sampl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det er mi ned above:

f'er = f'c + 1.34S where units are in ps

f'ecr = f'c + 2.33S - 500 where units are in ps

Where S = standard devi ati on

VWere a concrete production facility does not have test records neeting the

requi renments above but does have a record based on 15 to 29 consecutive
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tests, a standard deviation shall be established as the product of the
cal cul at ed standard deviation and a nodification factor fromthe foll ow ng
t abl e:

MCDI FI CATI ON FACTOR

NUVMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1. 00

1.6.3.2 Conput ati ons wi t hout Previous Test Records

VWhen a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

a. |If the specified conpressive strength f'c is |l ess than 3,000 psi,
f'er = f'c + 1000 ps
b. |If the specified conpressive strength f'c is 3,000 to 5,000 psi,
f'er = f'c + 1,200 ps
c. |If the specified conpressive strength f'c is over 5,000 psi,
f'er =f'c + 1,400 ps
1.6.4 Average Flexural Strength Required for M xtures

The mi xture proportions selected during m xture design studies for flexura
strength mixtures and the m xture used during concrete production shall be
designed and adjusted during concrete production as approved, except that
the overdesign for average flexural strength shall sinply be 15 percent
greater than the specified flexural strength at all tines.

1.7 STORAGE OF MATERI ALS

Cenent and other cementitious 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. 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 |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contani nation and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to nmeet the specified requirenments.
Material s shall be capable of being accurately identified after bundles or
contai ners are opened.

1.8 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
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Contracting O ficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.8.1 Material s

The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the

speci fications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Har dened Concrete

Tests on hardened concrete will be perfornmed by the Governnent when such
tests are considered necessary.

1.8.4 | nspection

Concrete operations nay be tested and inspected by the Government as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnment for final acceptance

PART 2 PRODUCTS
2.1 CEMENTI TI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenent in conbination with pozzolan or silica fume and shal
conformto appropriate specifications listed below. Use of cenmentitious
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 cenentitious material

2.1.1 Portl and Cenent
ASTM C 150, Type | with a maxi nrum 15 percent anmount of trical cium
alumnate, or Type Il. Wite portland cenent shall neet the above
requi renents except that it nay be Type | or Type II

2.1.2 Hi gh- Early-Strength Portland Cenent
ASTM C 150, Type IIl with tricalciumalunmnate limted to 8 percent, |ow
alkali. Type Ill cenent shall be used only in isolated instances and only
when approved in witing.

2.1.3 Pozzolan (Fly Ash)
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ASTM C 618, Cass Cor F with the optional requirenents for nultiple
factor, drying shrinkage, and uniformty from Table 2A of ASTM C 618.
Requi renent for maxi mum al kalies from Table 1A of ASTM C 618 shall apply.
I f pozzolan is used, it shall never be |l ess than 15 percent nor nore than
35 percent by weight of the total cenentitious materi al

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.

2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate

Coarse aggregate shall conformto ASTM C 33, C ass 5S, size designation
1-1/2 inches to No. 4.

2.3 CHEM CAL ADM XTURES
Chemical adm xtures, when required or pernitted, shall conformto the
appropriate specification |listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Ai r-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning cal ciumchloride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
and flexural strength tests are waived.

2.3. 4 Hi gh- Range Wat er Reducer
ASTM C 494, Type F or G except that the 6-nonth and 1l-year strength
requi renents are wai ved. The adm xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon performance of
separate nixture design studies.

2.3.5 Surface Retarder
COE CRD- C 94.

2.3.6 Expandi ng Adm xture
Al um num powder type expandi ng adm xture conform ng to ASTM C 937.

2.3.7 O her Chem cal Adm xtures
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Chemi cal adm xtures for use in producing flow ng concrete shall conmply with
ASTM C 1017, Type | or I1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type opti onal
except, that polyethyl ene sheet shall not be used.

2.4.2 Menbr 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 conmpound
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. Nonpigmented conpound shal
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 wai ved.

2.4.3 Burl ap and Cotton Mat
Burl ap and cotton mat used for curing shall conformto AASHTO M 182.
2.5 WATER
Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirements of COE CRD C 400.
2.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade A, and shall be a
commercial formulation suitable for the proposed application

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing naterial shall consist of 55 percent, mninmm alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honbgeneous material sufficiently porous to provide a good bond with
portland cement paste; or factory-graded enery aggregate consisting of not
| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

2.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anmbi ent and surface tenperatures.
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2.10 EMBEDDED | TEMS

Enbedded items 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 nalleable iron or cast or wought steel

2.11  JO NT MATERI ALS
2.11.1 Joint Fillers, Sealers, and \Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751 or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
Materials for and sealing of joints shall conformto the requirenents of
Section 07900 JO NT SEALI NG

2.11.2 Contraction Joints in Sl abs

Sawabl e type contraction joint inserts shall conformto COE CRD C 540.
Nonsawabl e joint inserts shall have sufficient stiffness to permt

pl acenent in plastic concrete without undue deviation froma straight |ine
and shall conformto the physical requirenents of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvi nyl chloride conforming to the materials requirenments of COE CRD-C 572.

2.12 FLOWABLE CEMENTI TI OQUS FI LL

Controlled low strength and density fill shall have air content up to 35
percent and 28-day conpressive strength between 60 and 200 psi.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore comenci ng concrete placenent, the foll owi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, mud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMADRK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign naterial. Equi pment for
consolidating concrete shall be at the placing site and in proper working
order. Equi pment and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anbunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnrent and
material shall be at the placing site to provi de w ndbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons
3.1.1.1 Concrete on Earth Foundati ons
Earth (subgrade, base, or subbase courses) surfaces upon which concrete is

to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
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shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.

3.1.2 Previously Pl aced Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,
hi gh- pressure water jet, or other approved method. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
net hod used, the resulting surfaces shall be free fromall l|aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and make up at |east 10-percent of the surface area,

di stributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mediately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the No. 8 sieve. The topping concrete shall be deposited before
the grout coat has had tinme to stiffen

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be perforned at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 100 psi plus or mnus, 10 psi, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenents of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shal |l be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. \Were necessary to renove accumrul ated | ai tance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the |ast operation before placing the next
lift.

3.1.2.2 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 3,000 psi shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wet Sandbl asti ng
Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After

wet sandbl asting, the surface of the concrete shall then be washed
t horoughly to renmove all [ oose materials.
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3.1.2.4 \Waste Disposa

The nethod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage t he environment of the project area. The nmethod of disposal shal
be subject to approval.

3.1.3 Enbedded |tens

Bef ore pl acement of concrete, care shall be taken to determine 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 enbeddi ng of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenmporarily with readily renovable naterials
to prevent the entry of concrete into voids. Welding shall not be
perfornmed on enbedded nmetals within 1 feet of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and m xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94, except as otherw se
specified. Truck mxers, agitators, and nonagitating transporting units
shal |l conply with NRMCA TMVB 100. Ready-m x plant equi pnent and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shal |l be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the follow ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be | ocated off site close to the project. The

bat chi ng, m xi ng and pl aci ng system shall have a capacity of at |east 100
cubi c yards per hour. The batching plant shall conformto the requirenents
of NRMCA CPMB 100 and as specified; however, rating plates attached to
batch pl ant equi prent are not required.

3.3 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck m xers or by
approved punpi ng equi pnent.

3.4 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from m xer or transporting unit to forns as
rapidly as possible and within the time interval specified by nethods which
will prevent segregation or |loss of ingredients using follow ng equi prent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.4.1 Bucket s
The interior hopper slope shall be not |less than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at
| east 5 tines the nom nal maxi mum size aggregate, and the area of the gate
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openi ng shall not be |l ess than 2 square feet.The naxi mum di nensi on of the
gat e openi ng shall not be greater than twi ce the ninimum di nension. The
bucket gates shall be essentially grout tight when closed and nay be

manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide nmeans for positive regulation of the anpbunt and rate
of deposit of concrete in each dunping position

3.4.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical -shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 ninutes.

3.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirements of ASTM
C 94. MNonagitating equipnent shall be used only for transporting

pl ant-m xed concrete over a snmooth road and when the hauling tinme is |ess
than 15 mnutes. Bodies of nonagitating equi pnent shall be snooth,

wat ertight, netal containers specifically designed to transport concrete,
shaped with rounded corners to mininize segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete.

3.4.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi pmrent will not be pernmitted for conveying concrete.

3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 36 inches.
The belt speed shall be a mninum of 300 feet per mnute and a maxi num of
750 feet per minute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend
t hrough the reinforcing bars.

3.4.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneunatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tinmes the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not less than 4 inches. Al umi num pipe shall not
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be used.
3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever cones first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenmperature exceeds 85 degrees F, the time shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forms in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnent are not
supported by in-place reinforcenent. Placing will not be permtted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.5.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 5 feet except
where suitable equipnent 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
12 inches thick, except that all slabs shall be placed in a single |ayer.
Concrete to receive other construction shall be screeded to the proper

I evel . Concrete shall be deposited continuously in one layer or in layers
so that fresh concrete is deposited on in-place concrete that is stil
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over colums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the sanme tine as concrete for adjoining slabs.

3.5.2 Consol i dati on

| mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or Iess. 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. The vibrators shall have a
frequency of not less than 10,000 vibrations per minute, an anplitude of at
| east 0.025 inch, and the head di aneter shall be appropriate for the
structural nember and the concrete nixture being placed. Vibrators shal

be inserted vertically at uniform spacing over the area of placement. The
di stance 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
adj acent just-vibrated area by a reasonable anmount. The vibrator shal
penetrate rapidly to the bottomof the layer and at least 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formvibrators shall not be used unless specifically approved
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and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 4 inches and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.

Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

3.5.3 Col d Weat her Requirenents

Speci al protection measures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not |ess than 40 degrees F. The tenperature of the concrete when pl aced
shall be not less than 50 degrees F nor nore than 75 degrees F. Heating of
the m xi ng water or aggregates will be required to regulate the concrete

pl acing tenperature. Materials entering the m xer shall be free fromice,
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conformng to ASTM C 494, Type C or E nmay be
used, provided it contains no cal ciumchloride. Calciumchloride shall not
be used.

3.5.4 Hot Weat her Requirenents

VWhen the ambient tenperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
tabl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the mixing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing tenperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 120 degrees F
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenper ature
Concrete Pl acenent Degr ees
Greater than 60 90 F
40- 60 85 F
Less than 40 80 F

3.5.5 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humdity, and particularly wth appreciable
wind, as well as interior placenents when space heaters produce |ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particul ar care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
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Peri ods of high potential for plastic shrinkage cracki ng can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

3.6 JO NTS

Joints shall be |ocated and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be |ocated and constructed to minimze
the inmpact on the strength of the structure. Joints shall be perpendicul ar
to the main reinforcenent. Al reinforcenent shall be continued across
joints; except that reinforcement or other fixed netal items shall not be
conti nuous through expansion joints, or through construction or contraction
joints in slabs on grade. Reinforcenent shall be 2 inches clear from each
joint. Except where otherw se indicated, construction joints between
interior slabs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perimeters of the slabs shall be free of fins, rough edges, spalling, or

ot her unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be fornmed to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance wth
Section 07900 JO NT SEALI NG

3.6.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 50 feet. Concrete
shal | be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be

| ocated as indicated or approved. Where concrete work is interrupted by
weat her, 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. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenments or
architectural details. Where horizontal construction joints in walls or
colums are required, a strip of 1 inchsquare-edge |unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above

t he underside of the strip. The strip shall be renmoved 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
| evel ed off with a wood float, and all laitance shall be removed. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Slabs on G ade

Contraction joints shall be |ocated and detailed as shown on the draw ngs.
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Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by use of rigid inserts inpressed in the concrete during

pl aci ng operations use of snap-out plastic joint form ng inserts or saw ng
a continuous slot with a concrete saw. Regardless of nethod used to
produce the weakened plane, it shall be 1/4 the depth of the slab thickness
and between 1/8 and 3/16 inch wide. For sawcut joints, cutting shall be
tinmed properly with the set of the concrete. Cutting shall be started as
soon as the concrete has hardened sufficiently to prevent ravelling of the
edges of the saw cut. Cutting shall be conpleted before shrinkage stresses
become sufficient to produce cracking. Reservoir for joint seal ant shal

be formed as previously specified.

3.6.3 Expansi on Joints

Installati on of expansion joints and sealing of these joints shall conform
to the requirenents of Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS,
AND WATERSTOPS.

3.6.4 Wt er st ops

Wat er st ops shall be installed in conformance with the locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

3.6.5 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the |ocations shown on the

drawi ngs and to the details shown, using materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a maxi mum ali gnment tol erance
of 1/8 inch in 12 inches. "Structural" type deforned bar dowels, or tie
bars, shall be installed to neet the specified tol erances. Care shall be
taken during placing adjacent to and around dowels and tie bars to ensure
there is no displacenment of the dowel or tie bar and that the concrete
conpl etely enbeds the dowel or tie bar and is thoroughly consolidated.

3.7 FI NI SH NG FORMED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of formed surfaces shall be as
specified herein and in Section 03360 SI MULATED STONE MASONRY. Unl ess

anot her type of architectural or special finish is specified, surfaces
shall be left with the texture inparted by the forms except that defective
surfaces shall be repaired. Unless painting of surfaces is required,

uni form col or of the concrete shall be nmaintained by use of only one

m xture w thout changes in materials or proportions for any structure or
portion of structure that requires a Class A or B finish. Except for najor
defects, as defined hereinafter, surface defects shall be repaired as
specified herein within 24 hours after forms are renoved. Repairs of the
so-called "plaster-type" will not be permitted in any |ocation. Tol erances
of formed surfaces shall conformto the requirements of ACl 117/117R

These tol erances apply to the finished concrete surface, not to the forns

t hensel ves; forns shall be set true to line and grade. Formtie holes
requiring repair and other defects whose depth is at |east as great as
their surface dianeter shall be repaired as specified in paragraph

Danp- Pack Mortar Repair. Defects whose surface dianmeter is greater than
their depth shall be repaired as specified in paragraph Repair of Mjor

Def ects. Repairs shall be finished flush with adjacent surfaces and with
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the sane surface texture. The cenment used for all repairs shall be a blend
of job cenent with white cement proportioned so that the final color after

curing and aging will be the same as the adjacent concrete. Concrete with
excessi ve honeyconb, or other defects which affect the strength of the
menber, will be rejected. Repairs shall be denonstrated to be acceptable

and free fromcracks or |oose or drunmy areas at the conpletion of the
contract and, for Class A and B Finishes, shall be inconspicuous. Repairs
not meeting these requirements will be rejected and shall be replaced.

3.7.1 Class A Finish and d ass B Finish

Class A finish is not required anywhere. Cass Bfinish is required in the
interior walls of the punphouse superstructure and the access to the

di scharge chanber. Fins, ravelings, and | oose material shall be renoved,
all surface defects over 1/2 inch in diameter or nore than 1/2 inch deep
shal |l be repaired and, except as otherw se indicated or as specified in
Section 03100 STRUCTURAL CONCRETE FORMADRK, holes left by renoval of form
ties shall be reanmed and filled. Defects nore than 1/2 inch in dianmeter
shal | be cut back to sound concrete, but in all cases at least 1 inch deep
The Contractor shall prepare a sanple panel for approval (as specified in
PART 1) before commencing repair, showing that the surface texture and
color match will be attained. Metal tools shall not be used to finish
repairs in Cass A surfaces.

3.7.2 Class C and C ass D Finish

Class Cfinish is required for the interior walls of the punphouse
substructure and di scharge chanber. Cass D finish is not required. Fins,
ravel i ngs, and | oose material shall be renmoved, and, except as otherw se

i ndi cated or as specified in Section 03100 STRUCTURAL CONCRETE FORMADRK
holes left by renmoval of formties shall be reamed and filled. Honeyconb
and other defects nore than 1/2 inch deep or nore than 2 inches in dianeter
shall be repaired. Defects nmore than 2 inches in dianeter shall be cut
back to sound concrete, but in all cases at least 1 inch deep

3.7.3 Architectural and Special Finishes

Architectural concrete finishes are specified in Section 03360 SI MLUATED
STONE MASONRY. Special finishes shall conformto the requirenents
speci fied herein.

3.8 REPAI RS
3.8.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface diameter but not over 4 inchesshall be repaired
by the damp-pack nmortar nmethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cement to 2 parts fine aggregate passing the No. 16 nesh
sieve, and m ni mum amount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wil|

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to
45 mnutes before use with rem xing performed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
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conpletely filled fromthe inside face by forcing nortar through to the
outside face. All holes shall be packed full. Danmp-pack repairs shall be
nmoi st cured for at |east 48 hours.

3.8.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 1/2 inch deep or

for Class A and B finishes, nore than 1/2 inch in dianeter and, for Class C
and D finishes, nore than 2 inches in dianeter. Also included are any
defects of any kind whose depth is over 4 inches or whose surface dianeter
is greater than their depth. Major defects shall be repaired as specified
bel ow.

3.8.2.1 Surface Application of Murtar Repair

Def ective concrete shall be renmoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which wll

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renpbved so as to expose
the reinforcenent for at least 2 inches on all sides. Al such defective
areas greater than 12 square inchesshall be outlined by saw cuts at least 1
inch deep. Defective areas |less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. Al saw cuts
shal |l be straight lines in a rectangular pattern in line with the formwork
panels. After concrete renoval, the surface shall be thoroughly cleaned by
hi gh pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danmp but not wet at the time of comencing
nortar placement. The Contractor, at his option, may use either
hand- pl aced nmortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowi ng the nixed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-placed
nortar is used, the Contractor shall test each repair area for drunm ness
by firmtapping with a hammer and shall inspect for cracks, both in the

presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drumi ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as

approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the sane nortar as specified for danmp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Mist
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.8.2.2 Repair of Deep and Large Defects
Deep and | arge defects will be those that are nore than 6 i nches deep and
al so have an average diameter at the surface nmore than 18 inches or that

are otherwi se so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
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the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and | arge defects
shal |l be repaired by procedures approved in advance including form ng and
pl aci ng speci al concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal
upward toward the side fromwhich concrete will be placed. The speci al

concrete shall be a concrete mixture with | ow water content and | ow sl unp
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expanding adm xture nmay be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimey with

si mul t aneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoid breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.9 FI NI SHI NG UNFORVED SURFACES

The finish of all unforned surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein

3.9.1 Cener al

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 50 degrees F. In hot weather all requirenments of paragraphs Hot

Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
speci fied bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regul ar. Unl ess otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. \Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenment or
other materials or the addition of any water during finishing shall not be
permitted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow areas.

3.9.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
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for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. Unless specified otherw se, unforned
surfaces shall receive only a rough slab finish. The concrete shall be

uni formy placed across the slab area, consolidated as previously
specified, and then screeded with straightedge strikeoffs inmediately after
consolidation to bring the surface to the required finish level with no
coarse aggregate visible. Side forms and screed rails shall be provided,
rigidly supported, and set to exact |line and grade. Allowable tolerances
for finished surfaces apply only to the hardened concrete, not to forns or
screed rails. Fornms and screed rails shall be set true to Iine and grade.
"Wet screeds" shall not be used.

3.9.3 Trowel ed Fini sh

The punphouse superstructure floor including the garage area shall be given
atrowel finish. After floating is conplete and after the surface noisture
has di sappeared, unformed surfaces shall be steel-troweled to a snooth,
even, dense finish, free frombl eni shes including trowel marks. In lieu of
hand fi ni shing, an approved power finishing nachine nay be used in
accordance with the directions of the nachine nanufacturer. Additiona
trowel i ngs shall be performed, either by hand or machine until the surface
has been troweled 2 3 4 tines, with waiting period between each. Care
shall be taken to prevent blistering and if such occurs, troweling shal

i medi ately be stopped and operations and surfaces corrected. A final 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 will produce
a ringing sound. The finished surface shall be thoroughly consolidated and
shall be essentially free of trowel marks and be uniformin texture and
appearance. The concrete mixture used for trowel ed finished areas shall be
adjusted, if necessary, in order to provide sufficient fines (cenentitious
material and fine sand) to finish properly.

3.9.4 Non- Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

3.9.4.1 Br ooned

Exposed floor areas around the trash rack access and the punphouse
foundati on sl ab shall be given a brooned finish. After floating, the
surface shall be lightly steel trowel ed, and then carefully scored by

pul ling a coarse fiber push-type broom across the surface. Broom ng shal
be transverse to traffic or at right angles to the slope of the slab

After the end of the curing period, the surface shall be vigorously broomned
with a coarse fiber broomto renove all | oose or semni-detached particl es.

3.10 CURI NG AND PROTECTI ON
3.10.1 Cener a

Concrete shall be cured by an approved nmethod for the period of time given
bel ow

Concrete with Type |11l cenent 3 days
Al'l other concrete 7 days

I mredi ately after placement, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, mnechanica
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injury and danage fromrain and flowi ng water for the duration of the
curing period. Air and forms in contact with concrete shall be naintained
at a tenperature above 50 degrees F for the first 3 days and at a
temperature above 32 degrees F for the remminder of the specified curing
peri od. Exhaust fumes from conmbustion heating units shall be vented to the
out side 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 and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl aci ng concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any tinme. Except
as otherw se permitted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fume shall be initially cured by fog m sting
during finishing, followed i nmediately by continuous moist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.10.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing i mediately after finishing. |f water or
curing naterials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet

at all tinmes. |If steel forms are used in hot weather, nonsupporting
vertical fornms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nmats, or by continuously saturated plastic
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.

3.10.3 Menbr ane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall not be used on surfaces in the
punphouse operating floor. Oherw se, concrete nay be cured with a

pi gmented curing conpound in lieu of nmpist curing. Menbrane curing shal

not be used on surfaces that are to receive any subsequent treatnment
dependi ng on adhesi on or bonding to the concrete, including surfaces to
which a smooth finish is to be applied or other concrete to be bonded.
However, a styrene acrylate or chlorinated rubber conpound nmeeting ASTM C
309, Class B requirenents, may be used for surfaces which are to be painted
or are to receive bitum nous roofing or waterproofing, or floors that are
to recei ve adhesi ve applications of resilient flooring. The curing
conpound sel ected shall be conpatible with any subsequent paint, roofing,
wat er proofing or flooring specified. Menbrane curing conmpound shall not be
used on surfaces that are maintained at curing tenperatures with free
steam Curing conpound shall be applied to formed surfaces inmmedi ately
after the forns are renoved and prior to any patching or other surface
treat ment except the cleaning of |oose sand, nortar, and debris fromthe
surface. Al surfaces shall be thoroughly noistened with water. Curing
conpound shall be applied to slab surfaces as soon as the bl eeding water
has di sappeared, with the tops of joints being tenporarily sealed to
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prevent entry of the conpound and to prevent npisture |oss during the
curing period. The curing conmpound shall be applied in a two-coat

conti nuous operation by approved notorized power-spraying equi prent
operating at a minimum pressure of 75 psi, at a uniform coverage of not
nore than 400 square feet per gallon for each coat, and the second coat
shal | be applied perpendicular to the first coat. Concrete surfaces which
have been subjected to rainfall within 3 hours after curing conpound has
been applied shall be resprayed by the nethod and at the coverage
specified. Surfaces on which clear conpound is used shall be shaded from
direct 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.

3.10. 4 | mper vi ous Sheeti ng

The following concrete surfaces nay be cured using inmpervious sheets: al
hori zontal surfaces except the punphouse operating floor. However, except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing. Inpervious-sheet curing shall only be used on horizontal or nearly
hori zontal surfaces. Surfaces shall be thoroughly wetted and be conpletely
covered with the 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 |ess than 12 inches
and securely weighted down or shall be | apped not |ess than 4 inches and
taped to forma continuous cover with conpletely closed joints. The sheet
shal | be weighted to prevent displacenent so that it remains in contact
with the concrete during the specified |l ength of curing. Coverings shal

be fol ded down over exposed edges of slabs and secured by approved neans.
Sheets shall be imrediately repaired or replaced if tears or hol es appear
during the curing period.

3.10.5 Col d Weat her Curing and Protection

VWhen the daily anbient low tenperature is |ess than 32 degrees F the
tenmperature of the concrete shall be maintained above 40 degrees F for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 25 degrees F as determi ned by suitable

t emrper ature neasuring devices furnished by the Governnentthe Contractor, as
required, and installed adjacent to the concrete surface and 2 inches
inside the surface of the concrete. The installation of the thernoneters
shal |l be nade by the Contractor as directed.

3.11 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nmenbers, and machi nery and equi pnent base

pl ates shall be set to the proper Iine and el evation w th danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and netal surfaces in contact with grout

shall be clean and free of oil and grease, and concrete surfaces in contact
with grout shall be danp and free of laitance when grout is placed.
Nonshrink grout shall be used for punps and generator equipnrent.

3.11.1 Danp- Pack Beddi ng Mortar

Danp- pack bedding nortar shall consist of 1 part cement and 2-1/2 parts

wpl261 SECTI ON 03300 Page 30



Grand Forks Phase 1 Levees

fine aggregate having water content such that a nass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranming wth
a bar or rod until it is conpletely filled.

3.11.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material requiring only the addition
of water. \Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation

bl eedi ng, or reduction of strength.

3.11.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl aci ng shall be in conformance with the nmaterial manufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renpved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other means to elim nate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenmpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenment shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 65 to 85 degrees F until after setting.

3.11.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and imedi ately covered with a parge coat of nortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, wth
sufficient water to nmake a plastic mixture. The parge coat shall have a
snooth finish. For other nmortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be left untreated. Curing shall conmply with

par agr aph CURI NG AND PROTECTI ON

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

The Contractor 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 Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. Materials may be subjected to check testing by the Government from
sanmpl es obtai ned at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and as it demrs
necessary thereafter for confornance with ASTM C 1077.

3.12.1 Grading and Corrective Action

3.12.1.1 Fi ne Aggregate
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At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nmodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmount passing on any sieve is outside the
specification limts, the fine aggregate shall be imredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be

st opped, and inmedi ate steps taken to correct the grading.

3.12. 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. The |ocation at which sanples are taken may be
sel ected by the Contractor as the npbst advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane locations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anbunt passing
any sieve is outside the specification lints, the coarse aggregate shal
be i medi ately resanpled and retested. |f the second sanmple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.12.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer

3.12.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane time, the Contractor
shall test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected
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i medi atel y.
3.12. 4 Bat ch- Pl ant Contro

The neasurenent of concrete materials including cenentitious nmaterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and ampbunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The armount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, anobunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic yard, ampunt of water as free npisture in each size
of aggregate, and the batch aggregate and water wei ghts per cubic yard for
each class of concrete batched during each day's plant operation.

3.12.5 Concrete M xture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least two tests for air
content shall be made on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Governnent inspector. Tests shall be nade in
accordance with ASTM C 231 for normal wei ght concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
t he Government and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. Wien a single test result
reaches either the upper or lower action limt, a second test
shal | imrediately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning linmt is set at 2.0
percent age points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. If
the Contractor's materials or transportati on nethods cause air
content |oss between the mi xer and the placenment, correlation
sampl es shall be taken at the placenent site as required by the
Contracting Oficer, and the air content at the mxer controlled
as directed.

b. Air Content Corrective Action. \Wenever points on the contro

chart for percent air reach either warning limt, an adjustnent
shall imrediately be made in the amount of air-entraining
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adm xture batched. As soon as practical after each adjustnment,
another test shall be made to verify the result of the adjustment.
VWhenever a point on the secondary control chart for range reaches
the warning limt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good

reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

Slunmp Testing. |In addition to slunp tests which shall be made
when test specinmens are fabricated, at |east four slunp tests
shal | be nade on randonly sel ected batches in accordance with ASTM
C 143 for each separate concrete nixture produced during each

8- hour or less period of concrete production each day. Al so,
additional tests shall be made when excessive variation in
workability is reported by the placing foreman or Gover nnment

i nspector. Test results shall be plotted on control charts which
shall at all tinmes be readily available to the Governnent and
shall be submitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen a single slunmp test reaches or goes beyond
ei ther the upper or lower action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunmp and the chart for range, and
for determ ning need for any remedial action. Limts shall be set
on separate control charts for slunmp for each type of nixture.

The upper warning limt shall be set at 1/2 inch bel ow the nmaxi num
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt Iine and | ower action
[imt line shall be set at the nmaxi mum and m ni mrum al | owabl e
slunps, respectively, as specified in the same paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action Iimt is set at 2 inches. Sanples for slunp shall be
taken at the mxer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placement, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunmp at the mixer controlled as

di rect ed.

Slunmp Corrective Action. Wenever points on the control charts
for slump reach the upper warning limt, an adjustnent shal

i mediately be made in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the maxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action Iimt, no further concrete shall be delivered to the
placing site until proper adjustnents have been nmade. |mediately
after each adjustnent, another test shall be made to verify the
correctness of the adjustnent. Whenever two consecutive

i ndi vidual slunp tests, made during a period when there was no

adj ustment of batch wei ghts, produce a point on the control chart
for range at or above the upper action limt, the concreting
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operation shall imrediately be halted, and the Contractor shal
take appropriate steps to bring the slunmp under control
Addi tional slunmp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064/ C 1064M The tenperature
shal |l be reported along with the conpressive strength data.

f. Strength Specinmens. At |east one set of test specimens shall be
made, for conpressive or flexural strength as appropriate, on each
di fferent concrete m xture placed during the day for each 500
cubic yards or portion thereof of that concrete m xture placed
each day. Additional sets of test specinmens shall be nade, as
directed by the Contracting O ficer, when the nixture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting Oficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased nanner. A set of test
speci mens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
speci mens, two to be tested at 7 days and two at 28 days. A set
of test specinmens for concrete with a 90-day strength per the sane
par agraph shall consi st of six specinens, two tested at 7 days,
two at 28 days, and two at 90 days. Test specinmens shall be
nol ded and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beams. Results of all strength tests shall be reported
i Mmediately to the Contracting Oficer. Quality control charts
shal | be kept for individual strength "tests", ("test" as defined
i n paragraph Strength Requirements in PART 1) noving average of
last 3 "tests" for strength, and nmoving average for range for the
last 3 "tests" for each mixture. The charts shall be simlar to
t hose found in ACI 214. 3R

3.12.6 I nspection Before Placing

Foundati ons, construction joints, forms, 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. The results of each inspection shall be
reported in witing.

3.12. 7 Pl aci ng

The placing foreman shall supervise placing operations, shall determn ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenmperature hourly during placing operations, weather conditions, time of
pl acenent, volune placed, and method of placenment. The placing foreman
shall not permit batching and placing to begin until it has been verified
t hat an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
neet the tenmperature requirenents, inmediate steps shall be taken to

i mprove tenperature controls.
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3.12.8 Vi brators

The frequency and anplitude of each vibrator shall be deternmined in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nmont h when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachonmeter being held against the upper end
of the vibrator head while al nost subnmerged and just before the vibrator is
wi thdrawn fromthe concrete. The anmplitude shall be deternmined with the
head vibrating in air. Two neasurenments shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
nmeeting the requirements of paragraph Consolidation, shall be imrediately
renoved from service and repaired or replaced.

3.12.9 Curing I nspection

a. Mist Curing Inspections. At |east once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to mpist curing. The surface
nmoi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, inmrediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing compound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
nmeasur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be nmade of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |aps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronmptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.12.10 Col d- Weat her Protection
At | east once each shift and once per day on non-work days, an inspection

shall be nmade of all areas subject to col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.
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3.12.11 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nmonths when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest tinme interval, uniformty of concrete m xing shall be
determined in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 months when concrete is being placed, unifornmty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
sati sfactory performance is found in one truck mxer, the
performance of m xers of substantially the sane design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing time shall be
i ncreased, batching sequence changed, batch size reduced, or
adj ustrents shall be nade to the nmixer until conpliance is
achi eved.

3.12. 12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures immediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examine all contractor quality control records.

3.13 FLOMBLE CEMENTI TI QUS FI LL

The Contractor shall prepare and install fill in strict accordance with
manuf acturer's instructions. Wter content of mix should be adjusted to
obtain maxi mum 3 inches initial slunp prior to incorporating adm xture.
Contractor shall performtrial mxtures as recommended by manufacturer in
order to obtain final mx nmeeting conpressive strength and air content
percent required. Place fill continuously until the designated work
section is filled.

-- End of Section --
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SECTI ON 03360

SI MULATED STONE MASONRY

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 D 1308 (1987; R 1998) Effect of Househol d
Chemicals on Cear and Pignmented Organic
Fi ni shes

ASTM D 3359 (1997) Measuring Adhesion by Tape Test

ASTM G 23 (1996) Operating Light-Exposure Apparat us

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

1.2  SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;

subm ttals 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 |locations, and end, edge and ot her specia
condi tions.

SD- 14 Sanpl es
Panel ; FI O
Wthin 30 days of receiving the general contract Cenera
Contractor is required to submt a 24 inch x 24 inch sanple of
each the simul ated stone nmasonry finishes. Sample is to
denonstrate the finish described in paragraph DESI GN REQUI REMENTS.

Approval of sample panel is required by Architect/Engi neer and
Onner .

Form Ties; FIO

Formties, sanple and description, showi ng nmethod of separation
when forns are renoved.
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1.3 DESI GN REQUI REMENTS

Desi gn and pattern of the concrete surface shall follow the manufacturer'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 masonry shall appear natural and
non-repeating. Seamlines or match |ines caused fromtwo of nore nol ds
com ng together will not be apparent when viewing final wall. Fina
coloration of cast stone concrete surface shall accurately simulate 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, EXECUTION, 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 act urer of sinulated stone masonry nol ds and custom col oring system
shal |l have 5 years experience maki ng stone masonry nolds and col or stains
to create formed concrete surfaces to match natural stone shapes, surface
textures and col ors.

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

1.5 PRQIECT CONDI TI ONS

Envi ronnental requirenents: Apply color stain when anbient tenperatures are
bet ween 50 and 100 degrees F. Consult manufacturer if conditions differ
fromthis requirement.

1.6 SEQUENCI NG

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

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

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Si nul ated Stone Masonry Mol ds
Reusabl e, nade of high-strength urethane, easily attachable to forms. Ml ds
shall not conpress nore than 1/4 inch when concrete is poured at rate of 10
vertical feet per hour. Mdl ds shall be renmovabl 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 Inc.
or approved equal
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b. oelisk formliner: Custom Rock Form Liner #11016, Random Cut
Stone, as manufactured by Custom Rock International, Scott System Inc.
or approved equal

c. C1.P. concrete retaining wall formliner: Custom Rock Form Li ner
#11016, Random Cut Stone, as nanufactured by Custom Rock International
Scott System Inc. or approved equal

d. C1.P. concrete terrace formliner: Use Custom Rock Form Liner
#1102, Rectangul ar Cut Stone, as manufactured by Custom Rock
International, Scott System Inc. or approved equal for all exposed
vertical surfaces. Use Custom Rock Form Liner #1601, Granite texture
mat, as manufactured by Custom Rock International, Scott System Inc.
or approved equal for all exposed horizontal surfaces.

2.1.2 Rel ease Agent

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

2.1.3 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 material
Contractor shall subnmit the type of formties to the Engi neer, project
designer or Omner for approval prior to use in this work.

2.1. 4 Mortar Joints
Joints shall be colored to sinulate real nortar.
2.1.5 Col or Stain

CRI pignented stain is a special penetrating stain m x, 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 measured by

weat her-o-meter in accordance with ASTM G 23. Scrub test 1000 revol uti ons.
Abr asi ve resistance (Tabor-CF-10) 500 cycl es. Adhesi on ASTM D 3359 1. 00MWM
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
3.1 ACCEPTABLE | NSTALLERS
3.1.1 Formed Concrete Construction
Fi ve 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.
3.2  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 whet her nmockup 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 mold 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 mini num
of 28 days, and after surface is deternmined to be acceptable for col oring,
apply color stain system

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

3.3 SPECI AL TECHNI QUES
3.3.1 Form ng Textured Concrete

For preparation, clean simlated stone nmasonry nolds and nake free of
bui |l dup prior to each pour. Inspect for blem shes or tears. Repair if
needed foll 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 recomendati ons. Apply formrel ease agent
foll owi ng manuf acturers' recomendati ons. Form stripping and rel ated
construction shall avoid creating defects in finished surface. |If the
pattern sel ected has nol ds connecting through the nmiddle of the stones,
carefully renbve the seamline created by abutting nolds. Match the texture
and shape of the surrounding stone, avoiding visible seanms or nold narks.
Place formties at thinnest points of nmolds (high points of finished wall).
Neatly patch the hole remmining after disengaging the protruding portion of
the tie so that it will not be visible after coloring the concrete surface.
VWhere an expansion joint nmust 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 naterial .

3.3.2 Applying Color Stain System

Al simulated stone surfaces that are to be stained and any patching that
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, followi ng manufacturer's instructions for surface preparation. Do
not sandblast. Preferred method to renmove latency is pressure washing with
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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 et ed 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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PART 1

GENERAL

1.1 REFERENCES

SECTI ON 04200

MASONRY

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

desi gnation only.

ASTM A

ASTM A

ASTM A

ASTM C

ASTM C
ASTM C

ASTM C

ASTM C
ASTM C
ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

wp1261

The publications are referred to in the text by basic

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

82

153/ A 153M

615/ A 615M

67

90
91

216

270
476
494

516

578

641

744

780

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

(1998) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

(1996ael ) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcement

(1998a) Sanpling and Testing Brick and
Structural Clay Tile

(1998) Loadbearing Concrete Masonry Units
(1998) Masonry Cement

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

(1997ael) Mortar for Unit Masonry
(1998) G out for Msonry
(1999) Chenical Adnixtures for Concrete

(1980) Vermiculite Loose Fill Thermnal
I nsul ation

(1995) Rigid, Cellular Polystyrene Thernal
I nsul ation

(1982; R 1991) Staining Materials in
Li ght wei ght Concr et e Aggregates

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

(1996) Preconstruction and Construction
Eval uation of Mrtars for Plain and
Rei nforced Unit Masonry
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ASTM C 1072 (1998) Measurenent of Masonry Fl exural
Bond Strength
ASTM C 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board
ASTM D 2000 (1999) Rubber Products in Autonotive
Appl i cations
ASTM D 2240 (1997el ) Rubber Property - Duroneter
Har dness
ASTM D 2287 (1996) Nonrigid Vinyl Chloride Polyner and

1.2

Copol ymer Mol di ng and Extrusi on Compound

SUBM TTALS

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

1.3

SD-01 Data

Clay or Shale Brick; GA
G ass Block Units and Accessories; GA
Bur ni shed Bl ock Masonry Units; GA

Manuf acturer's descriptive data.

SD-13 Certificates

Clay or Shale Brick; FIO

Concrete Masonry Units (CMJ); FIO
Bur ni shed Bl ock Masonry Units; FIO

d ass Block Units and Accessories; FIO

Certificates of conpliance stating that the materials neet the
speci fied requirenents.

SD- 14 Sanpl es

Stone Itens; GA

d ass Block Units and Accessories; GA
Clay or Shale Brick; GA

Bur ni shed Bl ock Masonry Units; GA

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

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 naterial.

1.3.1

Masonry Units

Concrete masonry units shall be covered or protected fromincl emrent weat her

wp1261

SECTI ON 04200 Page 5



Grand Forks Phase 1 Levees

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 number and size of top and bottom bars.

.3.2 Rei nf orcenent, Anchors, and Ties

Steel reinforcing bars, coated anchors, ties, and joint reinforcenment shal
be stored above the ground. Steel reinforcing bars and uncoated ties shal
be free of loose mll scale and rust.

.3.3 Cenentitious Materials, Sand and Aggregates

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

encl osures or be conpletely covered. Cenent shall be handled in a nmanner
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
cont am nati on or segregation.

PART 2 PRODUCTS

2.

1 GENERAL REQUI REMENTS

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

.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. Brick shall be
tested for efflorescence. Cay or shale brick units shall be delivered
factory-bl ended to provide a uniform appearance and col or range in the
conpl eted wal |

2.1 Solid Clay or Shale Brick

Solid clay or shale brick shall conformto ASTM C 216, Type FBS. Brick

size shall be utility and the nom nal size of the brick used shall be 4

i nches thick, 4 inches wide, and 12 inches long. Special 4 inch thick, 4
i nches wide and 8 inches long with required as shown on draw ngs.

.3 CONCRETE MASONRY UNI TS (CMJ)

Hol | ow and solid concrete nasonry units shall conformto ASTM C 90, Type |I.
Cenent shall have a | ow al kali content and be of one brand. The m nimum
conpressive strength (f'm of the solid and holl ow united shall be no Iess
t han 1500 psi .

.3.1 Aggr egat es

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
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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 nmasonry surfaces in any one
buil di ng shall have a uniformfine to mediumtexture and a uniform col or

2.4 BURNI SHED BLOCK MASONRY UNI TS

Concrete bl ocks for grinding shall conformto ASTM C 90, Type 1. The
ground surfaces shall have a factory-applied, heat-treated acrylic finish.
Units shall conformto requirements of ASTM C 744 with respect to adhesion
abrasi on, color change and resistance to crazing and ASTM C 67 with respect
to freezing and thaw ng.

2.5 GLASS BLOCK UNI' TS AND ACCESSORI ES

d ass block units shall be size, type, pattern, and style specified. Units
shal |l be nade of clear colorless glass. Pattern shall be clear with 75
percent light transm ssion all owance. Ventilators and accessories shall be
t he products manufactured by or as recommended by the gl ass bl ock
manuf act urer.

2.5.1 Solid dass Block Units
Units shall be 7-5/8 inches by 7-5/8 inches by 3 inches.
2.5.2 Hori zont al Joi nt Rei nforcenment

Joint reinforcenent shall be factory fabricated fromsteel wire, and shal
conformto ASTM A 82. Wre shall be zinc coated after fabrication by the
hot -di p process conforming to ASTM A 153/ A 153M d ass B-2. Reinforcenent
shall consist of two or nore parallel longitudinal wires not lighter than 9
gauge wel d connected with cross wires not |lighter than 14 gauge at not
greater than 8 inches on center. At least one longitudinal wire for each
face of glass block shall be provided. Qut-to-out dinension of the

| ongitudinal wires shall be 1-1/2 inches less than the actual wi dth of the
bl ock. Joint reinforcenent in flat sections not |less than 8 feet |ong
shal | be provided, except that corner reinforcements and other specia
shapes nmay be shorter.

2.5.3 Strip Anchor

Perforated steel strip shall be not |ess than 20 gauge, mininumof 1-3/4
i nches wide by 24 inches long and gal vani zed after fabrication

2.5.4 Wre-Type Anchor

Steel wire shall be not |less than 9 gauge of approved design suitable for
use with the panel stiffener provided and gal vani zed after fabrication.

2.5.5 Expansion Strip

Dense fibrous glass batt or material shall be as recommended by the gl ass
bl ock manuf act urer

2.5.6 Packi ng (Backer Rods)
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Pol yet hyl ene foam neoprene, or filler shall be as recommended by the
seal ant manuf acturer.

2.6 PRECAST CONCRETE | TEM5

Lintel s and spl ashbl ocks shall be factory-made units froma plant regularly
engaged i n produci ng precast concrete units. Unl ess otherw se indicated,
concrete shall be 4,000 psi ninimmconformng to Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE using 1/2 inch to No. 4 nomi nal -size
coarse aggregate, and m ni mum reinforcenment shall be the reinforcenment
required for handling of the units. Cearance of 3/4 inchshall be

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

satur at 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 steam cured 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 snmooth dense finish. Prior to use, each item
shall be wetted and i nspected for crazing. |Itenms show ng evi dence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.6.1 Lintels

Precast lintels, unless otherwi se shown, shall be of a thickness equal to
the wall and reinforced with two No. 4 bars for the full length. Top of
lintels shall be labeled "TOP" or otherwi se identified and each linte
shall be clearly marked to show | ocation in the structure.

2.6.2 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenent shall be the
manuf acturer's standard.

2.7 STONE | TEMS

Cut stone shall be Mnnesota Dolamtic Linestone and shall be cut to the
desi gn shown. Linestone shall be Northern Buff M nnesota Stone. Stone
shal|l have a snmpboth machine finish free fromtool marks.

Split faced stone shall be Mnnesota Dolanitic Linestone with Northern
Val l ey Stone pattern with straight coursed 7-1/2 inch height in buff
bl ended col ors.

2.8 MORTAR

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

2.8.1 Mortar Adm xtures

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, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.8.2 Col ori ng

Mortar coloring shall be added to the nmortar used for exposed masonry
surfaces to produce a uniformcolor. Mrtar coloring shall not exceed 3
percent of the weight of cement for carbon black and ten percent of the
wei ght of cement for all other pignents. Mrtar coloring shall be
chemically inert, of finely ground |imeproof pigment, and furnished in
accurately pre-neasured and packaged units that can be added to a neasured
amount of cement.

2.9 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 i nches. G out shall
be used subject to the |imtations of Table Ill. Proportions shall not be
changed and naterials with different physical or chemi cal characteristics
shall not be used in grout for the work unless additional evidence is
furni shed that the grout neets the specified requirenments.

2.9.1 Grout Adm xtures

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, shall
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494,
Type C.

2.9.2 Grout Barriers

Gout barriers for vertical cores shall consist of fine mesh wire,
fiberglass, or expanded netal.

2.10 ANCHORS, TIES, AND BAR POSI TI 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 Cass B-2. Steel wre
used for anchors and ties shall be fabricated fromsteel wire confornmng to
ASTM A 82. Anchors and ties shall be sized to provide a m ni mum of 5/8 inch
nortar cover fromeither face.

2.10.1 Val | Ties

VWall 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 Iless
than 4 inches wide. Wall ties may al so 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 ements fabricated of
3/ 16 inch diameter zinc-coated steel wire. Adjustable ties shall be of the
double pintle to eye type and shall allow a maxi mum of 1/2 inch
eccentricity between each element of the tie. Play between pintle and eye
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openi ng 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.

2.10.2 Dovetail 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 colums, beams, 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
Secti on 03300 CAST-| N PLACE STRUCTURAL CONCRETE

2.10.3 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-di p gal vani zed finish. Not nore
than one wire shall cross the cell

2.11 JO NT RElI 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
rei nforcement used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Cass B-2. Al wires shall be a mninmum of 9 gauge.
Rei nf orcement 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 mnimum of 5/8 inch cover
fromeither face. The distance between crosswi res shall not exceed 16
inches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory forned corners and intersections. |f approved for use, joint
rei nforcement may be furnished with adjustable wall tie features.

2.12 REI NFORCI NG STEEL BARS AND RODS

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

2.13 CONTRCL JO NT KEYS

Control joint keys shall be a factory fabricated solid section of natura

or synthetic rubber (or conbination thereof) conform ng to ASTM D 20000r

pol yvi nyl chloride conforming to ASTM D 2287. The material shall be
resistant to oils and solvents. The control joint key shall be provided
with a solid shear section not |less than 5/8 inchthick and 3/8 inch thick
flanges, with a tolerance of plus or minus 1/16 inch. The control joint
key shall fit neatly, but without forcing, in masonry unit janb sash
grooves. The control joint key shall be flexible at a tenperature of ninus
30 degrees F after five hours exposure, and shall have a durometer hardness
of not less than 70 when tested in accordance with ASTM D 2240.

2.14  EXPANSI ON-JO NT NMATERI ALS
Backer rod and seal ant shall be adequate to accommopdate 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 pol yurethane foam butyl
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rubber foam or other flexible, nonabsorptive material as recomended by
t he seal ant manufacturer. Sealant shall conformto Section 07900JO NT
SEALI NG

2.15 | NSULATI ON
2.15.1 Ri gi d Board-Type Insul 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 |, Cass 2, faced
with aluminumfoil 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 nanme, the specification nunber, the perneance and R-val ues.

2.15.1.1 I nsul ation Thickness and Air Space

The cavity space shall allow for a naxi muminsul ation thickness of 1.5
i nches,and a mnimmair space of 1 inch

2.15.1.2 Aged R-Val ue

The insul ation shall provide a mninumaged R-value of 7.5 for the overal
t hi ckness. The aged R-val ue shall be determ ned 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.

2.15.1.3 Recovered Materia

Insul ation shall contain the highest practicable percentage of recovered
material derived fromsolid waste (but material reused in the manufacturing
process cannot be counted toward the percentage of recovered material).
VWere two materials have the same price and perfornance, 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 materi al

2.15.2 | 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.

2.16 MASONRY CORE FI LL | NSULATI ON

Core fill insulation shall be a |lightweight, free-flow ng inorganic
vermculite, specially treated for water repellancy and a dry | oose wei ght
of 4.5-7.0 pcf and capable of supporting its own weight. Insulation shal

nmeet requirenments of ASTM C 516, Type I
2.17 FLASHI NG
Fl ashing shall be as specified in Section 07600 SHEET METALWORK, GENERAL.

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

PART 3 EXECUTI ON
3.1 ENVI RONVENTAL REQUI REVENTS
3.1.1 Hot Weat her Install ation

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 humidity is I ess than 50 percent. All masonry materials shall be

shaded fromdirect sunlight; nortar beds shall be spread no nore than 4 feet
ahead of masonry; masonry units shall be set within one mnute 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 Weat her Installation

Bef ore erecting masonry when anbi ent tenperature or nean daily air
tenperature falls bel ow 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

3.1.2.1 Preparation

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 nasonry
is dry to the touch. Sections of nasonry deened frozen and danaged shal

be renpved before continuing construction of those sections.

a. Air Tenmperature 40 to 32 Degrees F. Sand or nixing water shall be
heated to produce nortar tenperatures between 40 degrees F and 120
degrees F.

b. Air Tenperature 32 to 25 Degrees F.Sand and mi xi ng water shall be
heated to produce nortar tenperatures between 40 degrees F and 120
degrees F. Tenperature of nmortar on boards shall be maintained
above freezing.

c. Air Tenperature 25 to 20 Degrees F. Sand and m xi 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 bel ow. Sand and m xi ng wat er
shall 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 | ess than 20 degrees F
3.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

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

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

c. Mean Daily Air Tenperature 25 Degrees F to 20 Degrees F. Masonry
shal |l 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,

i nfrared heat |anps, or other approved nethods.

3.1.2.3 A ass Bl ock Requirenents

d ass block shall not be laid when the air tenperature is bel ow 40 degrees F
on a falling thernonmeter, or when it appears probable that tenperatures
bel ow 40 degrees F will be encountered before the nortar has set, unless
adequate neans are provided for protecting the work from freezing.
Protection shall consist of heating and maintaining the tenperature of the
gl ass block and nortar materials at not |ess than 40 degrees F and not nore
than 160 degrees F. After erection, an air tenperature above 40 degrees F
on both sides of the glass block shall be nmintained for not less than 72
hours. Work will not be permitted with or on frozen materials. d ass
bl ock work may be started at 34 degrees F on a rising thernoneter.

3.2 LAYI NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Facing courses shal
be I evel with back-up courses, unless the use of adjustable ties has been
approved in which case the tol erances shall be plus or minus 1/2 inch

Each unit shall be adjusted to its final position while nmortar 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 masonry
surfaces shall be selected fromthose having the | east anpbunt of chipped
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 nortar fromdropping into the space below. In

doubl e wyt he construction, the inner wthe nmay 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 masonry is placed shall be cleaned of |aitance, dust,
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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 renmpve |laitance from pores and
to expose the aggregate.

3.2.2 Forms 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 nmortar and grout. Supporting
forms 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 beams, 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 may 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-nobunted 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.

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 ndi cated. Mol ded 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 mnute per square inch of bed surface
shall be in conformance with ASTM C 67. The nethod of wetting shall 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 masonry units.

3.2.5 Tol er ances

Masonry shall be laid plumb, true to line, with courses level. Bond
pattern shall be kept plunmb throughout. Corners shall be square unless
noted otherw se. Except for walls constructed of prefaced concrete nmasonry
units, masonry shall be laid within the follow ng tol erances (plus or m nus
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unl ess ot herwi se noted):
TABLE ||
TOLERANCES

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

In adj acent masonry 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 plunmb 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 | evel for exposed lintels,

sills, parapets, horizontal grooves, and ot her

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 from horizontal |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 nmay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
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sharp. Openings in the masonry shall be namde carefully so that wal

pl ates, cover plates or escutcheons required by the installation wl]l
conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provi ded above
openi ngs over 12 inches wi de for pipes, ducts, cable trays, and other wall
penetrations, unless steel sleeves are used.

3.2.7 Joi nting

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 and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be nade by cutting
off the nortar flush with the face of the wall

3.2.7.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is nade al ong the edges of
the unit. Tooling shall be performed 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 frames 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 noni na
di mensions of the brick in either height or length. Brick expansion joint
wi dt hs shall be as shown.

3.2.9 Enbedded |t ens

Spaces around built-in items shall be filled with nortar. 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 reinforcement 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.
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3.2.10 Unfi ni shed Wor k

Unfi ni shed work shall be stepped back for joining with new work. Toot hing
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 Wl | Intersections

Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry walls 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 continuous

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

t oget her, through-wall flashings shall be protected from damage until they
are fully enclosed in the wall. The airspace between the wthes shall be
kept clear and free of nortar droppings by tenmporary 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 mininmumdepth of 4 inches of coarse aggregate or 10
i nches of drainage material to keep nortar droppings from pluggi ng the weep
hol es.

3.4  \EEP HOLES

Weep hol es shall be provided not nore than 24 inches on centers in nortar
joints of the exterior wthe above wall flashing, over foundations, bond
beanms, and any other horizontal interruptions of the cavity. Wep holes
shal | be constructed using weep hole ventilators. Oher approved nethods
may be used for providing weep holes. Woep holes shall be kept free of
nortar and other obstructions.

3.5 COVPOSI 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 wire dovet ai
anchors set in slots built in the face of the concrete as specified in
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE. The facing wythe shall be
anchored or tied to the backup at a maxi mum spaci ng 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 masonry face. Ties shall not extend through
control joints. Collar joints between masonry facing and masonry 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
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3.

m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of | oss of water through evaporation
shal |l 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.

T REI NFORCI NG STEEL

Rei nf orcement shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which m ght destroy or reduce its bond prior to

pl acing 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.

.7.1 Posi tioni ng Bars

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

mai nt ai ned between the bars and nmasonry units. M ninum 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 intermediate intervals of not nore than 192

di anmeters of the reinforcenment. 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.

.7.2 Splices

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

. 8 JO NT RElI NFORCEMENT

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

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

i ntersections. 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.

.9 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunmbing, heating, or other
mechani cal fixtures, voids at door and wi ndow j anbs, 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 may 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 di scarded.
Sufficient time 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.

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

3.9.2 Cl eanout s
3.9.2.1 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
contai ning vertical reinforcement when the height of the grout pour exceeds
5 feet. \Where all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. Ceanout holes shall be provided at a naxi mum
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nore than 4 hours. Ceanouts shall not be less than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units nmay
be used at the Contractor's option. C eanout holes shall not be closed
until masonry work, reinforcement, and final cleaning of the grout spaces
have been conpleted and i nspected. For walls which will be exposed to

vi ew, cleanout holes shall be closed in an approved manner to match
surroundi ng nmasonry.

3.9.3 Grouti ng Equi pnent
3.9.3.1 G out Punps

Punpi ng t hrough al umi 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 nmasonry.

3.9.3.2 Vi brators

Internal vibrators shall maintain a speed of not |ess than 5,000 inpul ses
per mnute when subnerged in the grout. At |east one spare vibrator shal
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-wythe 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 unti
nortar joints have set for at |least 24 hours. G out shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into |l ower pours that are in a senm-solidified state. The height
of grout pours and type of grout used shall be linmted by the dinensions of
grout spaces as indicated in Table Il1l. Lowlift grout nethods may 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 Low Li ft Met hod

Grout shall be placed at a rate that will not cause di splacement of the
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masonry due to hydrostatic pressure of the grout. Mdrtar protruding nore
than 1/2 inch into the grout space shall be renpoved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by mechani cal vibration or by puddling. G out pours over 12
i nches in height shall be consolidated by nmechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and

settl enent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem-solidified state. Lowlift grout shall be used subject
to the lintations of Table II1I.

3.9.4.2 H gh-Lift Method

Mortar 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 connecti ons
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 on reinforcing and masonry surfaces not being

i medi ately encased in the grout lift. The individual lifts of grout shal
be linmted to 4 feet in height. The first lift of grout shall be placed to
a uniformheight within the pour section and vibrated thoroughly to fil

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 pernit the grout to becone plastic, but before
it has taken any set, the succeeding lift shall be poured and vibrated 12
to 18 inches into the preceding lift. |If the placing of the succeeding
lift is going to be delayed 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

wai ting, pouring, and reconsolidation 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

bet ween vertical grout barriers shall be conpleted to the top of a pour in
one worki ng day unl ess a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. H gh-lift grout shal
be used subject to the limtations in Table I11.

TABLE 111
POUR HEI GHT AND TYPE OF GROUT FOR VARI QUS CGROUT SPACE DI MENSI ONS

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

Maxi mum Spaces and Cells (in.) (1,2)
Grout Pour
Hei ght Grout Grouting Mul tiwyt 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 High Lift 2 2 x 3
12 Fi ne High Lift 2-1/2 2-1/2 x 3
24 Fi ne Hi gh Lift 3 3 x 3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
5 Coar se Low Lift 2 2-1/2 x 3
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TABLE 111
POUR HEI GAT 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)
G out Pour
Hei ght Grout Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
8 Coar se High Lift 2 3 x 3
12 Coar se High Lift 2-1/2 3 x 3
24 Coar se Hi 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 num di mensi ons 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 diameters of the horizonta
reinforcing bars within a cross section of the grout space or cell

(2) The m ni mum 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 nasonry wyt hes.

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

3.10 BOND BEANS

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. Reinforcement 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 naintained between reinforcenent and
interior faces of units.

3.11 CONTROL JA NTS

Control joints shall be provided as indicated and shall be constructed by
using sash janb units with control joint key in accordance with the details
shown on the drawi ngs. Sash janmb units shall have a 3/4 by 3/4 inch groove
near the center at end of each unit. The vertical nortar joint at contro
joint locations shall be continuous, including through all bond beamns.

This shall be acconplished by utilizing half blocks in alternating courses
on each side of the joint. The control joint key shall be interrupted in
courses containing continuous bond beamsteel. In single wthe exterior
masonry walls, the exterior control joints shall be raked to a depth of 3/4
i nch; backer rod and seal ant shall be installed in accordance with Section
07900 JO NT SEALI NG  Exposed interior control joints shall be raked to a
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3.

depth of 1/4 inch. Conceal ed control joints shall be flush cut.

.12 BRI CK EXPANSI ON JO NTS AND CONCRETE MASONRY VENEER JO NTS

Brick expansion joints and concrete nmasonry veneer joints shall be provided
and constructed as shown on the drawi ngs. Joints shall be kept free of
nortar and ot her debris.

.13 LI NTELS

.13.1 Masonry Lintels

Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a mninmumof two No. 4 bars in the
bott om course unl ess otherw se indicated on the drawi ngs. Linte

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

di ameters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 i nch 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 plunmb and true.
Steel and precast lintels shall have a m ninum bearing |length of 8 inches
unl ess ot herwi se indicated on the draw ngs.

.14 SILLS AND COPI NGS

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

.15 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 nmasonry or thru-wall flashing
wi t h adhesive. Insulation shall be neatly fitted between obstructions

wi t hout inmnpaling of insulation on ties or anchors. The insulation shal
be applied in parallel courses with vertical joints breaking m dway over
t he 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 MASONRY CORE FI LL | NSULATI ON

Insul ation shall be poured fromthe bag or hopper directly into the
concrete block core or wall cavity. Pours can be nmade at any interval, but
not to exceed 20 feet in height, without requiring bridging. Rodding and
tanpi ng are not required.

18 SPLASH BLOCKS
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Spl ash bl ocks shall be | ocated as shown.
3.19 PO NTI NG AND CLEANI NG

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 conmpleted, 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. Msonry
surfaces shall not be cleaned, other than renoving excess surface nortar,
until nortar in joints has hardened. Masonry surfaces shall be left clean
free of nmortar daubs, dirt, stain, and discoloration, including scumfrom
cl eani ng operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.19.1 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.

3.19.2 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 scol oration 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 masonry 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 nmasonry

cl eani ng agent specifically recommended for the color and texture by the
clay products manufacturer. The solution shall be applied with stiff fiber
brushes, followed i mediately 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 reconmendati ons.

3.20 BEARI NG PLATES

Bearing plates for beanms, joists, joist girders and simlar structura
menbers shall be set to the proper line and el evati on with danp-pack
beddi ng nortar, except where non-shrink grout is indicated. Bedding nortar
and non-shrink grout shall be as specified in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE

3.21 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered wi 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 mnimumof 2 feet down on each side of the
wal I and shall be held securely in place. Before starting or resuning, top
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surface of masonry in place shall be cleaned of |oose nortar and foreign
materi al .

-- End of Section --
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SECTI ON 05055

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

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)
AA SAS- 30 (1986) Al um num Structures Construction
Manual Series - Section 1 Specifications
for Al um num Structures

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

ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

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

ASTM A 325 (1994) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 490M (1993) High-Strength Steel Bolts, C asses

10.9 and 10.9.3, for Structural Steel
Joints (Metric)

ASTM A 514/ A 514M (1994a) High-Yield-Strength, Quenched and
Tenmpered Alloy Steel Plate, Suitable for
Vel di ng

ASTM A 780 (1993a) Repair of Damaged and Uncoated

Areas of Hot-Di pped Gl vani zed Coati ngs

ASTM D 962 (1981; R 1994) Al um num Powder and Paste
Pigments for Paints

ASTM E 165 (1995) Liquid Penetrant Exami nation
I nspection Method

ASTM E 709 (1995) Magnetic Particle Exam nation
ASME | NTERNATI ONAL ( ASME)

ASME B4. 1 (1967; R 1994) Preferred Limts and Fits
for Cylindrical Parts

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)
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ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications
AVERI CAN VELDI NG SOCI ETY (AWB)
AWS D1.1 (2000) Structural Welding Code - Steel
AWS D1. 2 (1997) Structural Welding Code - Al um num
SCCl ETY OF AUTOMOTI VE ENG NEERS ( SAE)
SAE AMS 3110 (1992; Rev G Primer Zinc Chromate

SAE AMS 3132 (1994; Rev F) Varnish, Phenolic Resin
Corrosi on-Preventive

1.2  SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Wl di ng of Structural Steel; FIO

Schedul es of wel ding procedures for steel structures shall be
subm tted and approved prior to comencing fabrication.

Wel di ng of Al umi num FIO

Schedul es of wel ding processes for al um num fabrications shall
be subnmitted and approved prior to commencing fabrication.

Structural Steel Wl ding Repairs; GA

Wel ding repair plans for steel shall be submitted and approved
prior to making repairs.

Materials Orders; FIO

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

Materials List; FIO

Materials list for fabricated itens shall be submtted at the
time of submittal of detail draw ngs.

Shipping Bill; FIO

Shi pping bill shall be submitted with the delivery of finished
pieces to the site.

SD- 04 Dr awi ngs

wpl261 SECTI ON 05055 Page 4



Grand Forks Phase 1 Levees

1

Detai |l Draw ngs; GA

Detail drawi ngs for netal work and machi ne work shall be
subm tted and approved prior to fabrication

SD- 09 Reports
Tests, lInspections, and Verifications; FIO

Certified test reports for materials shall be subnmitted with al
materials delivered to the site.

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

Certifications for welders and wel di ng operators shall be
submtted prior to comencing fabrication

Application Qualification for Steel Studs; FIO

Certified reports for the application qualification for stee
studs shall be submitted and approved prior to comenci ng
fabrication.

Wel di ng of Alum num FIO

Certified report for alum numwelding qualification tests shal
be subnmitted and approved prior to comrenci ng wel di ng.

3 DETAI L DRAW NGS

Detail drawi ngs for netal work and machi ne work shall include catalog cuts,
tenpl ates, fabrication and assenbly details and type, grade and cl ass of
material as appropriate. Elenments of fabricated itens inadvertently
omtted on contract draw ngs shall be detailed by the fabricator and

i ndi cated on the detail draw ngs.

.4 QUALI FI CATI ON OF WELDERS AND WELDI NG OPERATORS

The Contractor shall certify that the qualification of welders and wel di ng
operators and tack wel ders who will perform structural steel welding have
been qualified for the particular type of work to be done in accordance
with the requirenents of [AWS D1.1, Section 5,] prior to conmenci ng

fabrication. The certificate shall list the qualified welders by nane and
shal | specify the code and procedures under which qualified and the date of
qualification. Prior qualification will be accepted if wel ders have

perfornmed satisfactory work under the code for which qualified within the
precedi ng three nmonths. The Contractor shall require welders to repeat the
qual i fying tests when their work indicates a reasonabl e 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.

PART 2 PRODUCTS

2.

1 MATERI ALS
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2.1.1 Materials Orders

The Contractor shall furnish 3 copies of purchase orders, mll orders, shop
orders and work orders for all materials orders and itens used in the work.
VWere mll tests are required purchase orders shall contain the test site

address and the name of the testing agency.
2.1.2 Materi al s Li st

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 Bil

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 itenms, the total weight, and
the car initial and nunber if shipped by rail in carload |ots.

2.2 FABRI CATI ON
2.2.1 Structural Fabrication

Structural steel shapes and plates shall be ASTM A 36/ A 36M unl ess
ot herwi se noted on the drawings. All structural steel shapes and pl ates
shal | be gal vani zed, unl ess otherw se noted on drawi ngs. Material nust be
strai ght before being laid off or worked. |If straightening is necessary it
shal |l be done by nethods that will not inpair the netal. Sharp kinks or
bends shall be cause for rejection of the material. Material with welds
wi Il not be accepted except where welding is definitely specified
i ndi cated 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 netal and it shall be allowed to
cool in a manner that will not inmpair the original properties of the netal.
Proposed flame cutting of material other than structural steel shall be
subj ect to approval and shall be indicated on detail drawi ngs. Shearing
shal |l be accurate and all portions of the work shall be neatly finished.
Corners shall be square and true unless otherwi se shown. Re-entrant cuts
shall be filleted to a mninumradius of 3/4 inch unless 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 Di mensi onal Tol erances for Structural Wrk

Di nensi ons shall be neasured by an approved calibrated steel tape of
approxi mately the sane tenperature as the material being neasured. The
overal | dinmensions 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 shown, an

al l owabl e variation of 1/32 inch is pernmissible in the overall |ength of
conponent nenbers with both ends nmilled 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 |ength.

2.2.1.2 Structural Steel Fabrication

Structural steel nmay be cut by mechanical ly guided or hand-gui ded torches,
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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 AWS D1.1, Subsection 3.2. Were structura
steel is not to be welded, chipping or grinding will not be required except
as necessary to remove slag and sharp edges of mechanically gui ded or
hand- gui ded cuts not exposed to view. Hand-guided cuts which are to be
exposed or visible shall be chipped, ground or nmachined to sound netal .

M nim ze the anmount of field welding. Shop assenble conponents into

| argest size possible comrensurate with transportati on and handling
[imtations. Shop connections shall be bolted with high strength belts or
wel ded. Provide a minimumof two 3/4 inch diameter ASTM A 325 hi gh
strength bolts for all connections. Provide friction-type connections for
all bolted connections. One-sided or other types of eccentric connects not
indicated will not be permitted w thout prior approval.

2.2.1.3 Structural Al um num Fabrication

Layi ng out and cutting of alum numshall be in accordance with the AA SAS- 30,
Section 6.

2.2.2 Vel di ng
2.2.2.1 Wl di ng of Structural Stee

a. Welding Procedures for Structural Steel - Wl ding procedures for
structural steel shall be prequalified as described in AWS D1.1,
Subsection 5.1 or shall be qualified by tests as prescribed in AW D1. 1,
Section 5. Properly docunented evi dence of conpliance with al

requi renents of these specifications for previous qualification tests
shal | establish a wel ding procedure as prequalified. For welding
procedures qualified by tests, the test welding and specinen testing
nmust be witnessed and the test report docunment signed by the
Contracting Officer. Approval of any welding procedure will not
relieve the Contractor of the responsibility for producing a finished
structure nmeeting all requirenments of these specifications. The
Contractor will be directed or authorized to make any changes in

previ ously approved wel di ng procedures that are deened necessary or
desirable by the Contractor Oficer. The Contractor shall subnit a
conpl ete schedul e of wel ding procedures for each steel structure to be
wel ded. The schedul e shall conformto the requirenents specified in
the provisions AW D1.1, Sections 2, 3, 4, 7 and 9 and applicable
provi sions of Section 10. The schedul e shall provide detailed
procedure specifications and tables or diagrans showi ng the procedures
to be used for each required joint. Wlding procedures nust include
filler metal, preheat, interpass tenperature and stress-relief heat
treatment requirenents. Each wel ding procedure shall be clearly
identified as being prequalified or required to be qualified by tests.
Wel di ng procedures nmust show types and | ocations of wel ds designated or
in the specifications to receive nondestructive exam nation

b. Welding Process - Wl ding of structural steel shall be by an
electric arc wel ding process using a method which excl udes the

at nosphere fromthe nolten netal and shall conformto the applicable
provi sions of AW D1.1, Sections 1 thru 7, 9, 10 and 11. Wl ding shal
be such as to mininmze residual stresses, distortion and shrinkage.

c. Welding Technique

(1) Filler Metal - The el ectrode, el ectrode-flux conbination and
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d.

grade of weld netal shall conformto the appropriate AWS
specification for the base netal and wel di ng process bei ng used or
shal |l be as shown where a specific choice of AWS specification
allowables is required. The AWS designation of the electrodes to
be used shall be included in the schedul e of wel di ng procedures.
Only | ow hydrogen el ectrodes shall be used for nmanual shiel ded
netal -arc wel di ng regardl ess of the thickness of the steel. A
control |l ed tenperature storage oven shall be used at the job site
as prescribed by AWS D1.1, Subsection 4.5 to maintain | ow noisture
of | ow hydrogen el ectrodes.

(2) Preheat and Interpass Tenperature - Preheating shall be
perfornmed as required by AWS D1.1, Subsection 4.2 and 4.3 or as

ot herwi se specified except that the tenperature of the base netal
shall be at |east 70 degrees F. The weldments to be preheated
shall be slowy and uniformy heated by approved nmeans to the
prescribed tenperature, held at that tenperature until the welding
is conpleted and then permitted to cool slowy in still air.

(3) Stress-Relief Heat Treatment - Were stress relief heat
treatment is specified or shown, it shall be in accordance wth
the requirenents of AWS Dl1.1, Subsection 4.4 unless otherw se
aut hori zed or directed.

Wor kmanshi p - Wor kmanshi p for wel ding shall be in accordance with

AWS D1.1, Section 3 and other applicable requirements of these
speci fications.

2.2.2.2

(1) Preparation of Base Metal - Prior to welding the Contractor
shal | inspect surfaces to be welded to assure conpliance with AW
D1.1, Subsection 3.2.

(2) Tenporary Welds - Tenmporary welds required for fabrication
and erection shall be nmade under the controlled conditions

prescri bed for pernmanent work. Tenporary welds shall be nade
usi ng | ow hydrogen wel ding el ectrodes and by wel ders qualified for
per manent work as specified in these specifications. Preheating
for tenporary welds shall be as required by AWs D1.1 for pernmanent
wel ds except that the mninumtenperature shall be 120 degrees F
in any case. |In making tenporary welds arcs shall not be struck
in other than weld | 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
wi th permanent welds. Preheating shall be performed as specified
above for tenporary welds. Miltiple-pass tack welds shall have
cascaded ends. Defective tack welds shall be renmpbved before

per manent wel di ng.

Wl di ng of Steel Castings

Unsound material shall be renpved fromthe surfaces of steel castings to be
i ncorporated i nto wel ded connecti ons by chi pping, machining, air-arc
gougi ng or grinding. Mjor connections designed for transfer of stresses

shal

not be welded if the tenperature of the casting is |lower than 100

degrees F. Castings containing over 0.35 percent carbon or over 0.75
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percent manganese shall be preheated to a tenperature not to exceed 450
degrees F and wel ding shall be acconplished while the castings are

mai nt ai ned at a tenperature above 350 degrees F. Welding will not be
permitted on castings containing carbon in excess of 0.45 percent except on
witten authorization. Castings requiring welding repairs after the first
anneal i ng and castings involving welding fabrication shall be
stress-relieved anneal ed prior to receiving final nachining unless

ot herw se permitted.

2.2.2.3 Vel di ng of Al um num

Wel di ng of alum num shall conformto AA SAS-30 or AWS D1.2, Sections 1
through 7, 9 and 10. The wel ding process and wel di ng operators shall be
prequalified as required by AWS D1.2, Section 5 or AA SAS-30, Subsection
7.2.4 in accordance with the methods described in ASME BPV | X, Section |IX
A certified report giving the results of the qualifying tests shall be
furni shed for approval. A conplete schedule of the welding process for
each al um num fabrication to be wel ded shall be furnished for approval.

2.2.2.4 \elding of Steel Studs

The procedures for welding steel studs to structural steel, including
nmechani cal , wor kmanshi p, techni que, stud application qualification
production quality control and fabrication and verification inspection
procedures shall conformto the requirenents of AW D1.1, Section 7, except
as ot herw se specified.

a. Application Qalification for Steel Studs - As a condition of
approval of the stud application process, the Contractor shall furnish
certified test reports and certification that the studs conformto the
requi renents of AWS D1.1, Subsections 7.2 and 7.3, certified results of
the stud nanufacturer's stud base qualification test, and certified
results of the stud application qualification test as required by AW
D1.1, Subsection 7.6, except as otherw se specified.

b. Production Quality Control - Quality control for production welding
of studs shall conformto the requirenments of AWS D1.1, Subsection 7.7,
except as otherw se specified. Studs on which pre-production testing
is to be perforned shall be welded in the sane general position as
requi red on production studs (flat, vertical, overhead or sloping). |If
the reduction of the length of studs becomes |ess than nornal as they
are wel ded, welding shall be stopped i mredi ately and not resumed unti

t he cause has been corrected.

2.2.3 Bol t ed Connecti ons
2.2.3.1 Bol ted Structural Steel Connections

Bolts, nuts and washers shall be of the type specified or indicated. Al
nuts shall be equi pped with washers except for high strength bolts.

Bevel ed washers shall be used where bearing faces have a sl ope of nore than
1: 20 with respect to a plane normal to the bolt axis. Were the use of

hi gh strength bolts is specified or indicated the materials, worknmanship
and installation shall conformto the applicable provisions of ASTM A 325 or
ASTM A 490M

a. Bolt Holes - Bolt holes shall be accurately |ocated, snooth,
per pendi cul ar to the nmenber and cylindrical
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(1) Holes for regular bolts shall be drilled or subdrilled and
reamed in the shop and shall not be nore than 1/16 inch |arger
than the dianeter of the bolt.

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

the shop. Burrs resulting fromrean ng shall be renmoved. The

t hreads 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
reamed 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 dianeters. |If the thickness
of the naterial 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 diameter of the bolts the holes may be drilled full size
or subpunched or subdrilled at |l east 1/8 inch smaller than the

di anmeter 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 metal or enlarge the holes.

Reaming to a larger dianeter of the next standard size bolt will
be allowed for slight m smatching.

2 Bol t ed Al umi num Connecti ons

Punching, drilling, ream ng and bolting for bolted al um num connecti ons
shall conformto the requirements of AA SAS-30, Section 6.

2.2. 4

2.2.4.

wp1261

Ri vet ed Connecti ons
1 Ri veted Structural Steel Connections

a. Rivet Holes - Rivet holes shall be accurately spaced, cylindrica
and perpendi cular to the nenber. Countersinking shall be true and
square with the hole. Rivet holes shall be 1/16 inch larger than the
di anmeter of the rivet. |If the thickness of the material is not greater
than the diameter of the rivet the holes may be punched full size. |If
the thickness of the material is greater than the dianeter of the rivet
the holes shall be drilled full size or subpunched or subdrilled at

| east 1/8 inch smaller than the dianmeter of the rivet and then reamned
to full size in accordance with the follow ng provisions unless

ot herwi se specified or authorized. For shop connections rivet holes
may be drilled full size if the conponent parts to be riveted are

wel ded, bolted or clanped together before drilling of rivet holes. For
field connections the holes required to be subpunched or subdrilled
shall be reamed in the shop if the work is assenbl ed and mat chmarked in
the shop. For field connections not assenbled in the shop the holes
required to be subpunched or subdrilled shall be reaned in the field
after the work has been assenbl ed and bol ted toget her

(1) Punched Hol es - Punching shall be accurate. The dianeter of
t he punch shall be not nore than 1/16 inch greater than the

di ameter of the rivet. The dianmeter of the die opening shall not
be nmore than 1/16 inch greater than the diameter of the punch

Hol es shall be clean cut without torn or ragged edges.

(2) Reanmed and Drilled Holes - Reaming and final drilling shal

be done with the conmponent parts of the menmber assenbl ed and
firmy fastened together. Drilling shall be done with tw st
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drills. Reami ng shall be done with short taper reaners having not
| ess than four flutes. Reaned holes shall be made snooth by the
reamer touching the entire circunference of the hole. Qutside
burrs on reanmed hol es shall be renoved to the extent of making a
1/16 inch chanfer.

(3) Accuracy of Punched and Drilled Holes - The accuracy of hol es
punched or drilled full size shall be such that for assenbl ed
conponents with a group of contiguous holes in the same plane 75
percent of the holes shall admt a rod equal to the di aneter of
the cold rivet at right angles to the plane of the connection

The accuracy of holes required to be reaned or drilled after
assenbly shall be such that any group of contiguous holes in the
sanme plane shall show no offset greater than 1/32 inch between

adj acent thicknesses of metal. Drifting to enlarge holes will not
be all owed. Poor matching of holes will be cause for rejection
Reaming to a larger dianeter for the next standard size rivet wll
be all owed for slight msmatching.

b. Driving Rivets - Conponents to be riveted shall have all parts wel
pinned and firmy drawn together with bolts before riveting is
conmmenced. Rivets shall be heated uniformy to a light cherry red
color at a tenperature not over 1950 degrees F in a gas, oil or
el ectric furnace constructed so that it can be adjusted to the proper
tenperature except that an approved coal or coke furnace may be used
for heating field rivets. Rivets shall not be driven after their
tenmperature falls bel ow 1000 degrees F. Wen heated and ready for
driving rivets shall be free fromslag, scale and adhesive nmaterial s.
Ri vets shall be hot driven with pressure tools. Driven rivets shal
conpletely fill the holes. Rivet heads shall be neatly forned with
di es of approved shape and shall be full size, concentric with the
rivet hole and in full contact with the nenber. Loose, burned, badly
formed or otherw se defective rivets shall be renpved and replaced with
care to avoid damage to adjacent netal. Recupping or caulking will not
be permitted. Countersunk rivet heads shall be chipped or ground flush
with the surface of the plate unless otherw se specified or authorized.
Field rivets shall not be painted until they have been inspected and
accept ed.

2.2.4.2 Ri vet ed Al um num Connecti ons

Punching, drilling, ream ng and riveting for riveted al um num connections
shall conformto the requirenments of AA SAS-30, Section 6.

2.2.5 Machi ne Wor k

Tol erances, allowances 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.
Were fits are not shown they shall be suitable as approved. Tol erances
for machi ne-fini shed surfaces desi gnated by non-deci mal di mensions shall be
within 1/64 inch. Sufficient machining 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 snpoothness and accuracy to ensure proper operation when
assenbled. Parts entering any machi ne shall be accurately nachi ned and al
like parts shall be interchangeabl e except that parts assenbl ed toget her
for drilling or reami ng of holes or machining will not be required to be
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i nterchangeable with Iike parts. Al drilled holes bolts shall be
accurately | ocated.

2.2.5.1 Fi ni shed Surfaces

Surface finishes indicated or specified shall be in accordance with ASMVE
B46. 1. Values of required roughness heights are arithnetical average

devi ations expressed in mcroinches. These values are maxi num Lesser
degrees will be satisfactory unless otherw se indicated. Conpliance with
surface requirements shall be deternined by sense of feel and visua

i nspection of the work conmpared to Roughness Conpari son Specimens in
accordance with the provisions of ASME B46.1. Val ues of roughness wi dth
and wavi ness height shall be consistent with the general type of finish
speci fied by roughness height. Were the finish is not indicated or
specified it shall be that which is nmpbst suitable for the particular
surface, provide the class of fit required and be indicated on the det ai
drawi ngs by a synmbol which conforns to ASVME B46.1 when machine finishing is
provided. Flaws such as scratches, ridges, holes, peaks, cracks or checks
which will nake the part unsuitable for the intended use will be cause for
rejection.

2.2.5.2 Unfi ni shed Surfaces

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

di screpancy between adj oi ni ng unfini shed surfaces they shall be chi pped and
ground smooth or nmachined to secure proper alignment. Unfinished surfaces
shall be true to the lines and di mensi 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.

2.2.6 M scel | aneous Provi si ons
2.2.6.1 Metal I'i ¢ Coati ngs

a. Zinc Coatings - Zinc coatings shall be applied in a nmanner 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 lownmelting zinc base alloy simlar to the
recomendati ons of the American 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.

2.2.7 Shop Assenbly

Each nachinery and structural unit furnished] shall be assenbled in the
shop to determne the correctness of the fabrication and nmatching 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
all necessary cl earances have been provi ded and that bindi ng does not occur
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 remedi ed by the Contractor wi thout cost to the CGovernnent.

Bef ore di sassenbly for shipnment each piece of a machinery or structura
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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 r ect 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 conformity with the specifications. These tests and anal yses shall be
performed 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 itenms of work unless
ot herwi se specified or authorized. Tests shall be conducted in the
presence of the Contracting Officer 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 shipment.

2.3.1 Nondestructive Testing

VWhen doubt exists as to the soundness of any material 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 Government. 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 itenms. 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 machinery or structura

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

2.3.3 I nspection of Structural Steel Welding

The Contractor shall maintain an approved inspection system and perform
requi red inspections in accordance with Contract C ause CONTRACTOR

| NSPECTI ON SYSTEM Wl di ng shall be subject to inspection to determ ne

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 Visual Exam nation
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 other surface defects to
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ensure conpliance with the requirenents of AWS D1.1, Section 3 and Section
9, Part D.

2.3.3.2 Nondestructi ve Exani nation

The nondestructive exam nation of shop and field welds shall be perforned
as designated or described in the sections of these specifications covering
the particular items of work.

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 perforned by a testing agency adequately equi pped and
conpetent to perform such services or by the Contractor using suitable
equi pment and qualified personnel. In either case witten approval of
t he exam 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 | becone the property of the Government.

b. Exam nation Procedures - Exami nation procedures shall conformto
the foll owi ng requirements.

(1) Utrasonic Testing - Mking, evaluating and reporting
ultrasonic testing of welds shall conformto the requirenents of
AWS D1.1, Section 6, Part C. The ultrasonic equipnent shall be
capabl e of maki ng a permanent record of the test indications. A
record shall be made of each weld tested.

(2) Radiographic Testing - Mking, evaluating and reporting
radi ographic testing of welds shall conformto the requirenents of
AWS D1.1, Section 6, Part B.

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

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

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

2.3.3.3 Test Coupons

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 menbers cut shall be repaired in a neat manner wth
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 renobving 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

2.3.3.4 Suppl erent al Exami nati on
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When the 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 enenta

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

2.3. 4 Structural Steel Wl ding Repairs

Defective welds in the structural steel welding repairs shall be repaired
in accordance with AW5 D1.1, Subsection 3.7. Defective weld netal shall be
renoved to sound nmetal by use of air carbon-arc or oxygen gougi ng. Oxygen
gougi ng shall not be used on ASTM A 514/ A 514M steel. The surfaces shal

be thoroughly cl eaned before welding. WlIlds that have been repaired shal
be retested by the sane met hods used in the original inspection. Except
for the repair of menmbers cut to renove 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. Enclosed chanbers or passages
shal | be exami ned to make sure that they are free from damagi ng materi al s.
VWere units or itens are shipped as assenblies they will be inspected prior
to installation. Disassenbly, cleaning and lubrication will not be

requi red except where necessary to place the assenbly in a clean and
properly lubricated condition. Pipe wenches, cold chisels or other tools
likely to cause danage to the surfaces of rods, nuts or other parts shal
not be used for assenbling and tightening parts. Bolts and screws shall be
tightened firmy and uniformy but care shall be taken not to overstress
the threads. Wen a half nut is used for locking a full nut the half nut
shal |l be placed first and followed 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 stee
bolts and nuts shall be coated with an approved antigalling conpound.
Driving and drifting bolts or keys will not be pernmitted.

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 member 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. Mchines shall be set true to the

el evations shown.

3.1.2 Bl ocki ng and Wedges
Al'l bl ocki ng and wedges used during installation for the support of parts
to be grouted in foundations shall be renpbved before final grouting unless
otherwi se directed. Blocking and wedges left in the foundations wth
approval shall be of steel or iron

3.2 PROTECTI ON OF FI NI SHED WORK
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3.2.1 Machi ned Surfaces

Machi ned surfaces shall be thoroughly cleaned of foreign matter. Al
finished surfaces shall be protected by suitable nmeans. Unassenbl ed pins
and bolts shall be oiled and wapped with noi sture 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
nmetal s which shall be exposed after installation except corrosion resisting
steel or nonferrous nmetals shall be painted.

3.2.2 Al um num

Al umi num that shall be in contact with grout or concrete shall be protected
from gal vanic or corrosive action by being given a coat of zinc-chronmate
primer and a coat of alum numpaint. Alumnumin contact with structura
steel shall be protected agai nst galvanic or corrosive action by being
given a coat of zinc-chromate priner and a coat of alum numpaint. The
zinc-chromate priner shall conformto SAE AMS 3110. The al um num pai nt
shal |l consist of a alum num paste conform ng to ASTM D 962, spar varnish
conform ng to SAE AMS 3132 and thinner conpatible with the varnish. The

al um num paint shall be field mxed in proportion of 2 pounds of paste, not
nore than one gallon of spar varnish and not nore than one pint of thinner

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 conformwi th the specifications for the item of work
bei ng furnished.

3.3.2 Producti on Wl di ng

Producti on wel ding shall conformto the requirenents of AWs D1.1 or AWS D1.2
as applicable. Studs on which pre-production testing is to be perforned
shall be welded in the same general position as required on production

items (flat, vertical, overhead or sloping). Test and production stud

wel ding will be subjected to visual exam nation or inspection. |If the
reduction of the length of studs becomes |ess than normal as they are

wel ded, wel ding shall be stopped i mmredi ately and not resumed until the

cause has been corrected.

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES

SECTI ON 05120

STRUCTURAL STEEL

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 FCD

Al SC ASD Manual

Al SC ASDY LRFD Vol 11

Al SC Design Gui de No. 10

Al SC LRFD Vol 11

Al SC Pub No. S303

(1995a) Quality Certification Program
Descri ption

(1989) Manual of Steel Construction
Al l onabl e Stress Design

(1992) Manual of Steel Construction Vol
Il: Connections

(1989) Erection Bracing of Low Rise
Structural Steel Franes

(1995) Manual of Steel Construction Load &
Resi st ance Factor Design, Vol I1:
Structural Menbers, Specifications & Codes

(1992) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

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

ASTM A 6/ A 6M

ASTM A 36/ A 36M

ASTM A 53

ASTM A 307

ASTM A 325M

ASTM A 490M

wp1261

(2000) Ceneral Requirements for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

(1997ael) Carbon Structural Steel

(1999b) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

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

(1997) High-Strength Bolts for Structural
Steel Joints (Metric)

(1993) High-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)
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ASTM A 563M (1997) Carbon and Alloy Steel Nuts (Metric)

ASTM A 992/ A 992M (1998e1) Steel for Structural Shapes For
Use in Building Fram ng

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 844 (1998) Washers, Steel, Plain (Flat),
Unhar dened for General Use

ASME | NTERNATI ONAL ( ASME)

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AVS A2. 4 (1998) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exam nation

AWS D1.1 (2000) Structural Welding Code - Steel
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 25 (1991) Red lron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Primer (Wthout Lead
and Chromate Pigments)

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perfornmed by an

organi zati on experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.
Connections, for any part of the structure not shown on the contract

drawi ngs, shall be considered sinple shear connections and shall be
designed and detail ed in accordance with pertinent provisions of Al SC ASD

Manual and Al SC LRFD Vol 11. Substitution of sections or nodification of
connection details will not be accepted unless approved by the Contracting
Oficer. Al SC ASD Manual and Al SC ASDY LRFD Vol |1 shall govern the work.

Wel di ng shall be in accordance with AWS D1.1; except that welding for
critical applications shall be in accordance with Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEOUS PROVI SI ONS. Hi gh-strength bol ting
shall be in accordance with Al SC ASD Manual .

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Erection; GA
Prior to erection, erection plan of the structural steel fram ng

describing all necessary tenporary supports, including the
sequence of installation and renoval.
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Wel di ng; GA
WPS not prequalified.
Wel di ng; GA
WPS prequalified.
SD- 04 Dr awi ngs

Structural Steel System GA
Structural Connections; GA

Shop and erection details including nenbers with their
connections not shown on the contract drawi ngs. Welds shall be
i ndi cated by standard wel di ng synmbols in accordance with AWS A2. 4.

SD-13 Certificates
M1l Test Reports; GA

Certified copies of mlIl test reports for structural steel,
structural bolts, nuts, washers and other related structural steel
items, including attesting that the structural steel furnished
contains no | ess than 25 percent recycled scrap steel and neets
the requirenents specified, prior to the installation.

Wel der Qualifications; GA

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 1.

Wl di ng | nspector; GA
Wel di ng I nspector qualifications.
Fabrication; GA

A copy of the AISC certificate indicating that the fabrication
pl ant nmeets the specified structural steelwork category.

SD- 14 Sanpl es

High Strength Bolts and Nuts; GA
Carbon Steel Bolts and Nuts; GA

Nut s Di nensional Style; GA

Washers; GA

Expansi on Bolts and Adhesive Bolts; GA

Random sanpl es of bolts, nuts, washers, and anchor bolts as
delivered to the job site if requested, taken in the presence of
the Contracting Oficer and provided to the Contracting Oficer
for testing to establish conpliance with specified requirenents.

1.4 STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.
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1.

5  WELDI NG | NSPECTOR

Wl di ng I nspector qualifications shall be in accordance with AWS D1.1

PART 2 PRODUCTS

2.

2.

1 STRUCTURAL STEEL
1.1 Carbon Grade Steel
Carbon grade steel shall conformto ASTM A 36/ A 36M unl ess ot herw se noted

on drawi ngs. All carbon grade steel shall be gal vani zed unl ess noted on
dr awi ngs.

1.2 Structural Shapes for Use in Building Fram ng

W de flange shapes in accordance with ASTM A 992/ A 992M shal | be used where
i ndi cated on the draw ngs.

.2 STEEL PI PE

Steel pipe shall conformto ASTM A 53, Grade B.

.3 H GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325M Type 1 with carbon steel
nuts conformng to ASTM A 563M Grade C or ASTM A 325M Type 3 with carbon
steel nuts confornming to ASTM A 563M G ade C3.

.4 CARBON STEEL BOLTS AND NUTS

Car bon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts conformng to ASTM A 563M Grade A

.5 NUTS DI MENSI ONAL STYLE

Carbon steel nuts shall be Heavy Hex style when used with ASTM A 307 bolts
or Heavy Hex style when used with ASTM A 325M or ASTM A 490M bol ts.

.6 WASHERS

Pl ai n washers shall conformto ASTM F 844.

.7 EXPANSI ON BOLTS AND ADHESI VE BOLTS

Material: ASTM F 593 stainless steel, Type 304 or 316. Provide Type 316
unl ess noted otherwi se. Provide m ni mum edge di stance cover and spaci ng as
recommended by manufacturer, or as indicated on draw ngs whichever is
|arger. Depth of enbednent: m ni num enbednent as recommended by

manuf acturer or 9 dianmeters of bolt, whichever is larger. Notify
Contracting Officer if required depth of enmbednent cannot be achieved at a
particular bolt location. Follow manufacturer's recomendations for
installation and torque.

Submit nanufacturer's load test data to verify at least the bolt
capacities at the foll ow ng enbednent depths: (Data rmust be based on
actual tests performed in unreinforced mass concrete of not nore than 4000
psi conpressive strength. Capacity nust be at a concrete tenperature of at
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2.

| east 130 degrees F.)

BOLT M NI MUM M NI MUM ULTI MATE
DI AVETER (I N) EMBEDMENT (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 24.7
1-1/ 4 11-1/ 4 34. 3
8  PAINT

Pai nt shall conformto SSPC Paint 25.

PART 3 EXECUTI ON

3.

1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the Al SC. Conpression joints depending on contact bearing shall have a
surface roughness not in excess of 500 micro inches as determ ned by ASME
B46. 1, and ends shall be square within the tolerances for mlled ends
specified in ASTM A 6/ A 6M Structural steelwrk, except surfaces of stee
to be encased in concrete, surfaces to be field wel ded, surfaces to be
fireproofed, and contact surfaces of friction-type high-strength bolted
connections shall be prepared for painting in accordance w th endorsenent
"P" of AISC FCD and prined with the specified paint.

.2 ERECTI ON

a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC ASD Manual . Erection plan shall be reviewed, stanped and
seal ed by a structural engineer |icensed by the state in which the
project is |ocated.

b. For lowrise structural steel buildings (60 feet tall or |ess and
a maxi mum of 2 stories), the erection plan shall conformto Al SC
Pub No. S303 and the structure shall be erected in accordance w th
Al SC Design Gui de No. 10.

2.1 Structural Connections

bolts and ot her connections between the structural steel and foundations
shal | be provided and shall be properly located and built into connecting
work. Field welded structural connections shall be conpl eted before | oad
is applied.

. 2.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar menbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been pl unbed
and properly positioned, but prior to placing superinposed | oads. Separate
setting plates under colum base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
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where nonshrink grout is indicated on the drawings. Bedding nortar and

grout shall be as specified in Section 03300 CAST-I| N PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Primng

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the
same quality as that used for the shop coat.

3.2.4 Expansion Bolts and Adhesive Bolts

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

3.3 VEELDI NG

The Contractor shall develop and submt the Welding Procedure
Specifications (WPS) for all welding, including weldi ng done using
prequalified procedures. Prequalified procedures may be subnitted for

i nformati on only; however, procedures that are not prequalified shall be
subm tted for approval

-- End of Section --
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SECTI ON 05300

STEEL DECKI NG

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
Buil di ngs - All owabl e Stress Design and
Pl astic Design
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- For ned Ml (1996) Col d- Forned Steel Design Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 108 (1999) Steel Bars, Carbon, Cold Finished,
Standard Quality

ASTM A 611 (1997) Structural Steel (SS), Sheet,
Car bon, Col d-Rol | ed

ASTM A 653/ A 653M (1999a) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1 (2000) 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 Cel |l ul ar Met al
Fl oor Deck with Electrical Distributio

1.2 SUBM TTALS

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

SD-01 Data

Deck Units; GA

Desi gn conmputations for the structural properties of the deck
units or SDI certification that the units are designed in
accordance with SDI specifications.

Attachnents; GA
Prior to wel ding operations, copies of qualified procedures and

lists of names and identification synbols of qualified welders and
wel di ng oper at ors.

SD- 04 Dr awi ngs

1.3

Deck Units; GA
Accessories; GA
Attachnents; GA

Hol es and Openings; GA

Drawi ngs shall include type, configuration, structura
properties, location, and necessary details of deck units,
accessories, and supporting nenbers; size and |ocation of holes to
be cut and reinforcenent to be provided; |ocation and sequence of
wel ded or fastener connections; and the manufacturer's erection
i nstructions.

SD-13 Certificates

Deck Units; GA
Attachnents; GA

Manufacturer's certificates attesting that the decking materia
neets the specified requirenents. Manufacturer's certificate
attesting that the operators are authorized to use the
| owvel ocity piston tool

SD- 14 Sanpl es

Deck Units; GA
Accessories; GA

A 2 sq. ft. sanple of the decking material to be used, along
with a sanmple of each of the accessories used. A sanple of
acoustical material to be used shall be included.

DELI VERY, STORAGE, AND HANDLI NG

Deck units shall be delivered to the site in a dry and undamaged conditi on,
stored of f the ground with one end el evated, and stored under a

weat hertight covering permitting 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

wp1261

PRODUCTS
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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 nmore 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 AI'SI Col d-Formed 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

Deck to receive concrete as a filler shall conformto ASTM A 653/ A 653M or
ASTM A 611. Deck shall be fabricated of 0.034 inch design thickness or
t hi cker steel and shall be gal vani zed.

.1.2 Shear Connectors

Shear connectors shall be headed stud type, ASTM A 108, Grade 1015 or 1020,
cold finished carbon steel with dimensions conplying with Al SC ASD Spec.

.2 TOUCH- UP PAI NT

Touch-up paint for gal vanized units shall be an approved gal vani zi ng repair
paint. Finish of deck units and accessories shall be maintained by using
touch-up pai nt whenever necessary to prevent the formation of rust.

.3  ADJUSTI NG PLATES

Adj usting plates or segments of deck units shall be provided in |ocations
too narrow to accommodate full-size units. As far as practical, the plates
shal |l be the same thickness and configuration as the deck units.

.4 CLOSURE PLATES

.4.1 Cl osure Pl ates for Roof Deck

The concrete shall be supported and retained at each level. Provide edge
closures at all edges of the slab of sufficient strength and stiffness to
support the wet concrete. Metal closures shall be provided for al
openings in steel deck 1/4 inch and over.

.4.1.1 Sheet Meta

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.

.5 ACCESSORI ES

The manufacturer's standard accessories shall be furnished as necessary to
conplete the deck installation. Mtal 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; cant strip, 0.0295 inch; other metal accessories, 0.0358 inch
unl ess ot herwi se indicated. Accessories shall include but not be linmted
to saddl es, cant strips, butt cover plates, underl apping sleeves, and ridge
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and val l ey 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
or SDI Di aphram Mhl and the approved detail draw ngs. Danaged deck and
accessories including material which is pernmanently stained or

contam nated, with burned holes or deformed shall not be installed. The
deck units shall be placed on secure supports, properly adjusted, and
aligned at right angles to supports before being permanently secured in

pl ace. The deck shall not be filled with concrete, used for storage or as
a working platformuntil the units have been secured in position. Loads
shal |l be distributed by appropriate nmeans to prevent damage during
construction and to the conpl eted assenbly. The nmaxi mum uniform

di stributed storage | oad shall not exceed the design live load. There
shal |l be no | oads suspended directly fromthe steel deck. Acoustica
material shall be neatly fitted into the rib voids.

.2 ATTACHMENTS

Al fasteners shall be installed in accordance with the manufacturer's
recommended procedure, except as ot herw se specified. The deck units shal
be wel ded with nominal 5/8 inch dianeter puddl e welds or fastened with
screws, powder-actuated fasteners or pneunmtically driven fasteners to
supports as indicated on the design drawi ngs and in accordance with

requi renents of SDI Pub No 29. All welding of steel deck shall be in
accordance with AWS D1.3 using nmet hods and el ectrodes as recomended by the
manuf acturer of the steel deck being used. Wlds 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. Welding washers shall not be used at
sidel aps. Holes and simlar defects will not be acceptable. Deck ends
shall be lapped 2 inches. All 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 nmanufacturer of
the piston tool. Pneumatically driven fasteners shall be driven with a

lowvel ocity fastening tool and shall conmply with the manufacturer's
recomendat i ons. Shear connectors shall be attached as shown and shall be
wel ded as per AW5 D1.1 through the steel deck to the steel nenber.

.3 HOLES AND OPENI NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
speci fications, 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 |l ess than 6 inches across require no reinforcenent. Holes and
openings 6 to 12 inches across shall be reinforced by 0.0474 inch thick
steel sheet at least 12 inches w der and | onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a naxi mum of
6 inches on center. Holes and openings |larger than 12 i nches 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 cul ar to the steel joists.
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3.4 PREPARATI ON OF FI RE- PROOFED SURFACES

Deck surfaces, both conposite and nonconposite, which are to receive
sprayed-on fireproofing, shall be galvanized and shall be free of al
grease, mll oil, paraffin, dirt, salt, and other contam nants which inpair
adhesi on of the fireproofing. Any required cleaning shall be done prior to
steel deck installation using a cleaning nmethod that is conpatible with the

sprayed-on fireproofing.

-- End of Section --

wpl261 SECTI ON 05300 Page 6



Grand Forks Phase 1 Levees

SECTI ON TABLE OF CONTENTS
DI VISION 05 - METALS
SECTI ON 05500

M SCELLANEOQUS METAL

PART 1 GENERAL

REFERENCES

SUBM TTALS

GENERAL REQUI REMENTS
DI SSI M LAR MATERI ALS
WORKMANSHI P
ANCHORAGE

ALUM NUM FI NI SHES
SHOP PAI NTI NG

PREREPRPREREER
O~NOURWN R

>
4
N

PRODUCTS

Pl PE GUARDS
FLOOR GRATI NGS AND FRAMES
STEEL GRATI NG
HANDRAI LS
4.1 Steel Handrails, Including Carbon Steel Inserts
MANHOLE STEPS AND COVERS
STEEL CHECKERED PLATE
M SCELLANEQUS
FALL RESTRAI NT SYSTEM
STEEL LADDER
TRENCH COVERS, FRAMES, AND LI NERS
ALUM NUM HATCH

NN

NNNNNNND
NS

>
4
w

EXECUTI ON

GENERAL | NSTALLATI ON REQUI REMENTS

| NSTALLATI ON OF STEEL GRATI NG

| NSTALLATI ON OF Pl PE GUARDS

ATTACHVENT OF HANDRAI LS
.1 Install ati on of Steel Handrails

| NSTALLATI ON OF MANHOLE STEPS AND COVERS
TRENCH FRAMES AND COVERS

| NSTALLATI ON OF FALL RESTRAI NT SYSTEM

| NSTALLATI ON OF ALUM NUM HATCH

ONOUTWAWNE
N

-- End of Section Table of Contents --

wpl261 SECTI ON 05500 Page 1



Grand Forks Phase 1 Levees

SECTI ON 05500

M SCELLANEQUS METAL

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)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI MBG 531 (1993) Metal Bar Grating Manual

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

ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

ASTM A 48 (2000) Gray Iron Castings

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

ASTM A 123/ A 123M (1997ael) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 325 (1994) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 653/ A 653M (1999a) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 786 (2000) Rolled Steel Floor Plates

ASTM A 924/ A 924M (1999) Ceneral Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

AMERI CAN VELDI NG SOCI ETY ( AW5)
AWS D1.1 (2000) Structural Welding Code - Steel

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)
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CID A-A-344 (Rev B) Lacquer, Cear doss, Exterior,
Interior

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MBG 531 (1994) Metal Bar Grating Manual
NAAMM MBG 532 (1994) Heavy Duty Metal Bar Grating Manual

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

OSHA 20 CFR1910 OSHA Safety and Health Standard for
CGeneral |ndustry

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submttals 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
M scel | aneous Metal Itens; GA

Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shall
i nclude catal og cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenpl ates.

SD- 14 Sanpl es
M scel | aneous Metal ltens; FIOQO.

Sanpl es shall be full size, taken from manufacturer's stock, and
shal |l be conplete as required for installation in the structure.
Sanples may be installed in the work, provided each sanple is
clearly identified and its location recorded.

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
neasur enents necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AW 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/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable.
Exposed fastenings shall be compatible naterials, shall generally nmatch in
color and finish, and shall harnonize with the material to which fastenings
are applied. WMaterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included.
Poor matching of holes for fasteners shall be cause for rejection.
Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.

Joi nts exposed to the weather shall be formed to exclude water

1.4 DI SSI M LAR MATERI ALS
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Where dissinmilar 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 bitum nous paint or asphalt varnish.

1.5 WORKMANSHI 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 permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snmooth. Exposed surfaces of work in place shall have a snpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
VWere tight fits are required, joints shall be nmilled. Corner joints shal
be coped or mtered, well fornmed, and in true alignment. Wrk shall be
accurately set to established lines 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.

1.6 ANCHORAGE

Anchor age 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 nmade to engage with the anchors,
expansi on shi el ds, and power-driven fasteners when approved for concrete;
toggl e bolts and through bolts for nmasonry; machine and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitens shall have standard m Il 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,

1.8  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 items to be enbedded in concrete shal
not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recomendati ons or as specified.

PART 2 PRODUCTS

2.1 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.

2.2 FLOOR GRATI NGS AND FRAMES

Carbon steel grating shall be designed in accordance with NAAMM MBG 531 or
NAAMM MBG 532 to nmeet the indicated | oad requirements. Edges shall be
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banded with bars 1/4 inch less in height than bearing bars for grating

si zes above 3/4 inch. Banding bars shall be flush with the top of bearing
grating. Frames shall be of welded steel construction finished to match
the grating. Floor gratings and frames shall be gal vani zed after
fabrication.

2.3 STEEL GRATI NG

ANSI MBG 531. M ninmmdepth: 1-1/4 inch. M ninum rectangul ar bearing bar
t hi ckness: 3/16 inch. Maxinum 1-3/16 inch on center spacing. Design |live
| oad shall not be less than 100 psf plus a concentrated | oad of 300 pounds
with a maxi num defl ecti on of 1/300 of span under a superinposed |live | oad
of 100 psf or HS-20 | oadi ng where shown on the drawi ngs. Cross bars shal
be wel ded, swagged or pressure |ocked to bearing beam naximum spacing 4
inch/oc. Top edges of bars shall be serrated or grooved. |Individua
grating sections shall not be wider than 3 feet and not nore than 100
pounds. Finish: Galvanized. dips and bolts shall be stainless steel or
gal vani zed. Seat angles shall be galvanized steel. Ends and perineter
edges shall be banded. Openings through grating shall be reinforced to
provide required load carrying capacity and banded with 4 inch high toe

pl at e.

M ni m ze the anmount of field welding. Shop-assenble conponents into

| argest size possible commensurate with transportati on and handling
limtations. Shop connections shall be bolted with high-strength bolts or
wel ded. Provide as a minimnum two 3/4 inch dianmeter, ASTM A 325

hi gh-strength bolts for all bolted connections. Provide friction-type
connections for all bolted connections. One-sided or other types of
eccentric connections not indicated will not be permitted w thout prior
approval .

2.4 HANDRAI LS

Handrails shall be designed to resist a concentrated | oad of 200 pounds in
any direction at any point of the top of the rail or 50 pounds per foot
applied horizontally at right angles to top of the rail, whichever is nore
severe

2.4.1 Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe
conformng to ASTM A 53. Steel railings shall be 2 inch nom nal size.
Rai |l i ngs shall be hot-dip gal vani zed. Pipe collars shall be gal vani zed
steel .

a. Joint posts, rail, and corners shall be fabricated by one of the
foll owi ng et hods:

(1) Flush type rail fittings of conmmercial standard, welded and
ground snmooth with railing splice | ocks secured with 3/8 inch
hexagonal recessed-head setscrews.

(2) Mtered and wel ded joints by fitting post to top rail and
internediate rail to post, mitering corners, groove wel ding
joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |ess than 6

i nches | ong.

(3) Railings may be bent at corners in lieu of jointing, provided

wpl261 SECTI ON 05500 Page 5



Grand Forks Phase 1 Levees

bends are nade in suitable jigs and the pipe is not crushed.

b. Renovabl e sections, toe-boards, and brackets shall be provided as
i ndi cat ed.

2.5 MANHOLE STEPS AND COVERS

Manhol e steps shall conformto ASTM A 536 and be nade of cast iron

Manhol e covers shall conformto ASTM A 48, C ass 35. The type used shal

be grey cast iron, slab type, with single Iid, double-hinges and lifting
handl e. The installed cover shall be capable of withstanding 1 ton
concentrated | oad. The cover shall cone conplete with frame, lid, required
accessories, have manufacturer's shop finish and have shop-coated assenbly.

2.6 STEEL CHECKERED PLATE

The material used for stell checkered plate shall conformto ASTM A 786
with a mninumthickness of 1/4 inch. Stiffener angles at checkered plate
joints welded to 1 plate and fastened to the other. Provide stiffener

angl es, bars or other supports to limt deflection to 1/300 of span using a
live |oad of 50 psf as a basis for calculating deflection. The floor
sections shall be rempvable with the weight of each being not be nmore than
150 pounds. Provide 2 holes, slotted round ends 3/4 inch x 1-1/2 inch for
lifting each section of floor plate, reamholes to renpove burrs.

2.7 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, and franes, shall be provided to conplete the work.

2.8 FALL RESTRAI NT SYSTEM

The fall restraint systemshall contain 1 construction vest-style full body
harness with tongue buckle leg straps. The systemshall contain 1
Utra-Lok self-retracting life line. The restraint systemshall be
provided with 1 self-Iocking snap hook for connection of self-retracting
life line to a tie off adapter. Connectors (hooks, carabiners, D rings,
etc) must support a mnimumload of 5,000 pounds. Ensure connecting hooks
and anchorage are conpatible. Anchorages selected for personal restraint
system shall be capable of sustaining static |oads applied in the
directions permitted by personal fall restraint systemof at |east 5, 000
pounds. When nore than 1 personal fall restraint systemis attached to an
anchorage, the anchorage strengths set forth nmust be multiplied by the
nunber of personal fall restraint systens attached to the anchorage. The
fall restraint systemshall conformw th OSHA 20 CFR1910 and all applicable
OSHA requi renents.

2.9 STEEL LADDER

Steel |adder shall be conmplete with structural or formed channel stringers,
steel plate treads and risers, |andings, columms, handrails, and necessary
bolts and other fastenings as indicated. Structural steel shall conformto
ASTM A 36/ A 36M Stairs and accessories shall be gal vani zed. Risers on
stairs with metal pan treads shall be deforned to forma sanitary cove to
retain the tread concrete. Integral nosings shall have braces extended
into the concrete fill. Gatings for treads and | andi ngs shall conformto
NAAMM MBG 531. Grating treads shall have slip-resistant nosings.
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.10 TRENCH COVERS, FRAMES, AND LI NERS

Trench covers shall be designed to neet the indicated | oad requirenents.

Trench frames and anchors shall be all wel ded steel construction designed
to match cover. Covers shall have flush drop handles formed of 1/4 inch

round stock, and shall be cast-iron grating. Gating opening w dths shal
not exceed 1 inch. Trench liners shall be cast iron with integral frane

for cover.

11 ALUM NUM HATCH

Al umi num hat ch doors shall have 1/4 inch dianond plate, reinforced with
alum num stiffeners as needed. The hatch door shall open to 90 degrees and
| ock automatically in position. The hatch shall wi thstand 150 psf and be
equi pped with | ock and renovabl e handl es. The frame shall be nade of 1/4

i nch extruded alum numw th built-in neoprene cushion and strap anchors.
The finish shall be a mll finish, with bitum nous coating applied to
portions of exterior of frame in contact with concrete.

PART 3 EXECUTI ON

3.

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 additiona
procedures as specified.

.2 | NSTALLATI ON OF STEEL GRATI NG

Attach grating to end and internediate supports with grating saddle clips
and bolts. Maxi mum spacing shall be at 2 feet on center with a m ni mum of
2 per side. Attach individual units of grating together with clips at 2
feet on center maximumw th a nminimumof 2 clips per side.

.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
specified in SECTI ON 03300 CAST-| N PLACE STRUCTURAL CONCRETE

.4  ATTACHVENT OF HANDRAI LS

Toeboards and brackets shall be installed where indicated. Splices, where
required, shall be nade at expansion joints. Renovable sections shall be
install ed as indicated.

. 4.1 Install ati on of Steel Handrails

Installati on shall be by neans of pipe sleeves secured to base plates
bolted to stringers or structural steel framework. Rail ends shall be
secured by steel pipe flanges anchored by expansion shields and bolts.

.5 | NSTALLATI ON OF MANHCOLE STEPS AND COVERS

Install nmanhol e steps and cover in strict accordance to manufacturer's
specifications. The unit shall be operable upon conpletion of
installation. Locate manhole steps and covers as shown on draw ngs.

6 TRENCH FRAMES AND COVERS

wpl261 SECTI ON 05500 Page 7



Grand Forks Phase 1 Levees

Trench frames and covers shall finish flush with the fl oor
3.7 | NSTALLATI ON OF FALL RESTRAI NT SYSTEM

Installation shall be in accordance with manufacturer's recomendati ons.
Where applicable, install in a workmanshi p manner, plunmb and | evel as
required. Install supports and fastening nechani smas needed to provide
secure and sturdy system All welds and bolted connections shall be clear
and all sharp and rough areas renmoved. Flied welding of gal vanized
materials shall be recoated with approved gal vani zed materi al s.

3.8 | NSTALLATI ON OF ALUM NUM HATCH
Fasten hatch securely in place. Conpletely assenble hatch with
i nsi de-out si de operabl e handles, lifting and hol d-open nmechani sm hi nges,

and necessary hardware for conplete operation. The unit shall be operable
upon conpletion of installation. Locate hatch where shown on draw ngs.

-- End of Section --
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SECTI ON 05510

Pl PE AND TUBE RAI LI NGS

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 36/ A 36M (1997ael ) Carbon Structural Steel

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

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

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 nimum Tensile
Strength

ASTM A 500 (1999) Col d- Forned Wl ded and Seamnl ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 569 (1998) Commercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed

ASTM A 570/ A 570M (1998) 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 (1999a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gl vani zed Coati ngs

ASTM C 936 (1996) Solid Concrete Interlocking Paving
Units
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ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1 (2000) Structural Wl ding Code - Steel
AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel

FEDERAL SPECI FI CATI ONS ( FS)

FS- A- A- 1922 (1995) Shield, Expansion (Caul king
Anchors, Single Lead)

FS- FF- W 84 (1967) Washers, Lock (Spring)

FS- FF- W92 (1974) Washer, Flat (Plain)

M LI TARY SPECI FI CATI ONS ( M5)

Ms ML P-21035 (Rev B, CN 1) Paint Hi gh Zinc Dust
Content, Galvanizing Repair (Metric)

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norgani c" and Type Il - "Organic")

SSPC PA 1 (1991) Shop, Field, and Mi ntenance
Pai nti ng

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 7 (1994) Brush-Of Blast C eaning

SSPC SP 8 (1982) Picklin

1.2 PERFORVANCE REQUI REMENTS
Menber sizes indicated are mninum provide sizes required.
Structural performance of handrails and railings:

a. Top Rail of Guards and Handrails: Concentrated |oad of 200 | bf
applied at any point and in any direction. Uniformload of 50 I bf/ft.
applied horizontally and concurrently with uniformload of 100 I bf/ft.
applied vertically downward. Concentrated and uniform | oads above need
not be assumed to act concurrently.

b. Infill area of guards: Capable of withstanding a horizontal
concentrated | oad of 200 | bf applied to 1 square foot at any point in
system including panels, internediate rails, balusters, or other

el ements conposing infill area.

1.3 SUBM TTALS
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CGovernment approval is required for submttals with a "GA" designation
subm ttals 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 specifications and installation instructions; FIO
Al'l manuf actured products used in fabrications.

Structural design calculations; FIO

Structural design cal cul ati ons prepared, signed and seal ed by an engi neer
licensed in the State of North Dakota. |nclude vibration analysis.

SD- 04 Dr awi ngs

Materials; GA

For each fabricated item show the follow ng:
a. Pl ans and el evati ons.

b. Joi nting and connections. Indicate welded connections using
standard AWS synbols; indicate net weld | ength.

C. Profiles of sections and reinforcing.
d. Fastners and anchors.

e. Accessori es.

f. Location of each finish.

SD- 14 Sanpl es
Materials; GA
Sanpl es of products and material s when requested.
1.4  QUALITY ASSURANCE

Provi de desi gn seal ed by a professional engineer registered in the State of
Nort h Dakot a.

1.5 PRQIECT CONDI TI ONS
Coordi nation with masonry and concrete work: Were fabricated itenms or
their anchors are to be enbedded into concrete and masonry work, deliver
such items to those performng the installation, together with coordination
drawi ngs and installation instructions.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 St eel Shapes
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Pl ates, bars, angles, channels and Hsections shall conformto ASTM A 36/ A
36M Grating bars shall conformto ASTM A 36/ A 36M or ASTM A 569.
Gal vani zi ng shall be hot-dip gal vani zed after fabrication in accordance
with ASTM A 123. Pipe shall conformto ASTM A 53, Grade B. Tube shall be
cold-fornmed in conformance with ASTM A 500, hot-dip gal vani zed after
fabrication in accordance with ASTM A 123.
2.1.2 St eel Sheet
For structural uses: Hot-rolled, ASTM A 570/ A 570M cold rolled, ASTM A 611
2.1.3 Gal vani zed St eel Sheet

For structural uses: ASTM A 653/A 653M Galvanizing: |In accordance with
ASTM A 653/ A 653M 90, unl ess ot herw se indicated.

2.2 MATERI ALS - M SCELLANEQUS
2.2.1 G out

Nonmettal i c, noncorrodible, nonshrink, factory bl ended and packaged;
conplying with ASTM C 1107; recomended by manufacturer for exterior use.

2.2.2 Concrete
As specified in Division 3.
2.2.3 Fast eners

Use fasteners suitable for the naterial being fastened and for the type of
connection required. For exterior use: Nonferrous stainless steel, zinc
coated or cadmiumplated. Use fasteners of sane nmaterial as itenms being
fastened unl ess otherwi se indicated. Bolts and studs: ASTM A 307 except
where ASTM A 325 indicated on drawings. Nuts: ASTM A 563. Plain Washers:
FS-FF-W92. Lock Washers: FS-FF-W84. Expansion Shields: FS-A-A 1922,

2.2. 4 Gal vani zi ng Repair Paint

Zinc dust paint conplying with SSPC Paint 20 or Vs ML P-21035B, Type | or
.

2.2.5 Concrete Pavers

Solid, interlocking paving units, ASTM C 936, nade from nornal - wei ght
agTT- P-664, or equivalent.

2.3 FABRI CATI ON - GENERAL
Fabricate and shop-assenble in |argest practical sections for delivery to
site. Prepare and reinforce fabrications as required to receive applied
items. Snooth off exposed edges and projections that are within reach and
woul d ot herwi se be uncomfortable to touch

2.3.1 Joints and Connections
Make exposed joints and connections tight, flush, and neat. Al joints and

connections shall be wel ded, except where otherw se indicated. Exposed
fasteners may be used only for joints and connections specifically
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i ndi cated as requiring exposed fasteners.
2.3.2 Vel di ng

Provi de conti nuous wel ds at corners and seams. Structural shapes shal
conply with AWS D1.1 recommendations. Sheet nmetal shall conply with AWS
D1.3 recomendations. Gind flush and snooth wel ds exposed to view.

2.3.3 Joi nts Exposed to Weat her

Fabricate to keep water out, or provide adequate drai nage of water that
penetrates.

2.3.4  Sheet Metal
Bend corners to small est possible radius.
2.3.5 Anchors

Fabricate to suit anchors indicated; use anchors of sanme material and
finish as item except where specifically indicated otherw se.

2.4 FABRI CATI ON - RAI LI NGS

Construct as indicated. Round pipe/tube shall be nom nal pipe sizes (NPS)
shown on drawi ngs. Connections shall be welded and ground. Welding: Fil
joints completely and grind off flush. C ose exposed ends of holl ow
menbers with prefabricated fittings or with 3/16-inch-thick plate fully
wel ded. Bending of members: Use jigs to nake each similar configuration
the sane; nmake neat bends wi thout other deformation. Cl ose exposed open
ends of nenbers using same material as used in nenber.

2.5 FI NI SHI NG

2.5.1 Gal vani zi ng
Hot - di p gal vani ze after fabrication in accordance with ASTM A 653/ A 653M

2.5.2 Preparation of Steel for Finishing
Prepare by renoving |l oose nill scale, Ilose corrosion prod-ucts, dirt, oil
and grease. Use pickling, blast cleaning, or power tool cleaning, as
required. Perform pickling in accordance with SSPC SP 8. Perform bl ast
cleaning in accordance with SSPC SP 7, mninmum Perform power too
cl eaning in accordance with SSPC SP 3. Gind off projections on exposed
surfaces and fill hol es and depressions. Solvent cleaning in accordance
with SSPC SP 1.

2.5.3 Prim ng
Apply primer in shop imrediately after preparation; conply with SSPC PA 1
Apply extra coat to corners, welds, edges, and fasteners. Shop prinme all
steel nenmbers of fabrications indicated to be factory-primed for painting.
Exceptions are the follow ng:

a. Surfaces to be fiel dwel ded.

b. Surfaces in direct contact bond with concrete.
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C. Exterior railing (hot-dip gal vani zed).
2.5.4 Protection

Protect finishes on exposed surfaces from danage by using tenporary
protective coverings. Were corrosion occurs prior to application of
finish coating, clean corroded areas and re-apply shop coatings. Touch-up
damaged factory finishes as recommended by fabricator

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install itens in correct location, plunb and Il evel, without rack or warp
Provi de tenporary supports and bracing as required. Anchor to substrates
and bracing as required. Performall field fabrication required for
installation. Fit joints tightly. Weld joints as indicated. Weld in
accordance with AWs code. G ind exposed welds flush and smooth. Do not

cut or weld itens gal vani zed after fabrication. Fill steel pans wth
concrete, as indicated; make surface |evel.

3.2 CLEANI NG AND TOUCH- UP

Touch up damage to gal vani zed surfaces using nethods and nmaterials as
fol | ows:

a. Itens to Receive Paint Finish: ASTM A 780, any nethod.

b. Itens Left Exposed (M1l Galvanized Finish): ASTM A 780, Annex
Al ("hot stick" nethod).

Touch up shop painting i mediately after erection. Clean field welds,
bolted joints and areas where prinmer is damaged. Paint with material used
for shop painting, minimum2 mls dry filmthickness.

-- End of Section --
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SECTI ON 05615

STOPLOGS

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 gnati on only.

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

ASTM A 36 (1997el) Carbon Structural Stee

ASTM A 276 (1998b) Stainless Steel Bars and Shapes

ASTM A 325 (1994) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 449 (1993) Quenched and Tenpered Steel Bolts
and St uds

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 572 (1992b) Hi gh-Strength Low Al | oy
Col umbi an- Vanadi um Steel of Structura
Quality

ASTM B 221 (1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 308 (1995a) Al um num Al'l oy 6061-T6 St andard

Structural Shapes

ASTM D 395 (1989; R 1994) Rubber Property -
Conpr essi on Set

ASTM D 412 (1998a) Vul cani zed Rubber and
Ther nopl asti ¢ Rubbers and Thernopl astic
El astomers - Tension

ASTM D 471 (1995) Rubber Property - Effect of Liquids
ASTM D 572 (1988; R 1994) Rubber - Deterioration by
Heat and Oxygen
ASTM D 2240 (1997el ) Rubber Property - Duroneter
Har dness

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
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submttals 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
Detai|l Draw ngs; GA

Detail drawi ngs shall be submitted as specified in Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS.

SD- 07 Schedul es
Materials; FIO
Materials orders, materials lists and materials shipping bills shall be
submtted as specified in Section 05055 METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEQUS PROVI SI ONS.

SD- 09 Reports

Tests, lInspections, and Verifications; FIO

Certified test reports for material tests shall be subnmitted with all
materials delivered to the site.

SD- 13 Certificates
Wl di ng; FIO
Schedul es of wel ding procedures for structural steel [and wel ding processes
for alum numshall be submtted as specified in Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS.
SD- 18 Records
Mat erials Disposition Records; FIO
A system of identification which shows the disposition of specific lots of
approved materials and fabricated items in the work shall be established
and subnitted before conpletion of the contract.
SD-19 Operation and Mi ntenance Manual s
Qperation and Mai ntenance Manuals; FIO
Submit O&M Manual s for stopl ogs before conpletion of the contract.
1.3 QUALI FI CATI ON OF WELDERS AND WELDI NG OPERATORS
Qualification of welders and wel ding operators shall conformto the
requi renents of Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK,
M SCELLANEQUS PROVI SI ONS.
1.4 DELI VERY, STORAGE AND HANDLI NG
Del i very, handling and storage of materials and fabricated itens shall

conformto the requirenents specified in Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS.
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1

4.1 Rubber Seal s

Rubber seals shall be stored in a place which pernmits free circul ation of
air, maintains a tenmperature of 70 degrees F or |less, and prevents the
rubber from bei ng exposed to the direct rays of the sun. Rubber seal s
shal |l be kept free of oils, grease, and other materials which would
deteriorate the rubber. Rubber seals shall not be distorted during
handl i ng.

PART 2 PRODUCTS

2.

2.

1 Dl SCHARGE CHAMBER STOPLOGS
1.1 St opl og Panel s

Two stopl og panels shall be provided for the entire project. Each stoplog
shal | be single-panel construction. Each stoplog shall be sized for use

over a 60 inch dianmeter opening in a concrete wall. Each stoplog shall be
fitted with J-type rubber seals pernanently attached to the perineter wet
side of the panel to seat against the concrete wall. Each stoplog and

conponents shall be designed for 30 feet of water head pressure.

St opl og panels shall be fabricated from ASTM A 36 steel or alum num Pane
nmust wei gh | ess than 2,000 pounds to allow instllation using a readly
avai | abl e crane. A guide systemshall be fabricated and installed in the
di scharge chanber to permt installation of stoplog panel by |owering the
panel fromtop of discharge chanber. The guide system nay be mounted to
chanmber wall and shall guide the stoplog panel to its "closure" position
The gui de system nust al so securely hold the stoplog panel in its "closure"
position under the design water head pressure.

1.2 VATERI ALS

Materials orders, materials lists and materials shipping bills shal
conformto the requirenents of Section 05055 METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEQUS PROVI SI ONS.

.1.2.1 Met al s

Structural steel, structural alum num and other netal materials sections
and standard articles shall be as shown and as specified herein and in
Secti on 05055 METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

a. Structural alum numshall conformto ASTM B 221 and ASTM B 308
,Al oy 6061, Tenper T6.

.1.2.2 Rubber Seal s

Rubber seals shall be fluorocarbon (Teflon) clad rubber seals of the nold
type only, shall be conpounded of natural rubber, synthetic polyisoprene,
or a blend of both, and shall contain reinforcing carbon black, zinc oxide,
accel erators, antioxidants, vulcanizing agents, and plasticizers. Physica
characteristics of the seals shall neet the follow ng requirenents:

TEST METHOD
PHYSI CAL TEST TEST VALUE SPECI FI CATI ON
Tensile Strength 2,500 psi (min.) ASTM D 412
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TEST METHOD
PHYSI CAL TEST TEST VALUE SPECI FI CATI ON
El ongati on at Break 450% (m n.) ASTM D 412
300% Modul us 900 psi (mn.) ASTM D 412
Dur oret er Har dness 60 to 70 ASTM D 2240
(Shore Type A)
*Wat er Absorption 5% by wei ght (max.) ASTM D 471
Conpr essi on Set 30% (max. ) ASTM D 395
Tensile Strength 803500f tensile ASTM D 572

(after aging 48 hrs) strength (min.)

* The "Water Absorption"” test shall be perfornmed with distilled water. The
washed speci nen shall be blotted dry with filter paper or other absorbent
mat eri al and suspended by neans of small glass rods in the oven at a
temperature of 70 degrees plus/mnus 2 degrees C for 22 plus/mnus 1/4
hour. The speci men shall be renpved, allowed to cool to roomtenperature
in air, and weighed. The weight shall be recorded to the nearest 1 ng as
W (W is defined in ASTM D 471). The inmrersion tenperature shall be 70
degrees plus/mnus 1 degree C and the duration of imrersion shall be 166
hour s.

a. Fabrication: Rubber seals shall have a fluorocarbon film

vul cani zed and bonded to the sealing surface of the bulb. The film
shal |l be 0.060 inch thick Huntington Abrasion Resistant Fluorocarbon
Fil m No. 4508, or equal, and shall have the follow ng physica
properties:

Tensile strength ............... 2,000 psi (min.)

Elongation ..................... 250 percent (min.)
The outside surface of the bonded filmshall be flush with the surface
of the rubber seal and shall be free of adhering or bonded rubber
Strips and corner seals shall be nolded in | engths suitable for
obtaining the finish |lengths shown and with sufficient excess length to
provi de test specinens for testing the adequacy of the adhesi on bond
between the filmand bulb of the seal. At one end of each strip or
corner seal to be tested, the fluorocarbon filmshall be masked during
bonding to prevent a bond for a length sufficient to hold the film
securely during testing.

2.1.3 Manuf actured Units
Bolts, nuts, and washers shall conformto the requirenents specified.

Manuf actured units shall conformto the requirenents specified and in
Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.2 CLOSURE STRUCTURE STOPLOGS
2.2.1 St opl ogs

St opl ogs shall be fabricated from al um numtubes to the di mensions
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i ndi cated on the drawi ngs. Seal pads shall be bonded to the stoplogs as

i ndi cated on the drawi ngs with an adhesive recomrended by the nanufacturer
of the seal pad material and as approved and suited to the intended use.
The pads shall al so be attached with screws to the stoplogs as indicated on
t he draw ngs.

2.2.2 St opl og Grooves and Sill
Extra care shall be taken in the fabrication and installation of the
stoplog grooves and sills to ensure that | eakage is kept to a minimm |If
| eakage is kept to a mnimum |If |eakage is excessive and m salignnent of
the grooves and/or sills, or their conponet parts, is a contributing factor
to the | eakage, the Contractor shall propose corrective neasures and shall
i mpl enent corrective neasures at no additional cost to the Governnent.

Stopl og Groove and end sill surfaces in contact with concrete shall be
coated with a bondi ng agent equal to Sika Armatec 110.

2.2.3 Material s
Materials orders, nmaterials lists and materials shipping bills shall
conformto the requirenents of Section 05055 METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEOUS PROVI S| ONS.
2.2.3.1 Seal Pads
Seal pad material shall be fabricated fromnnmaterial having the sane
characteristics and material properties as one of the follow ng products.
The adhesive used to bond the material to the stoplog shall be recommended
by the manufacturer and as submitted and approved. The foll ow ng
manuf acturers are acceptabl e:
a. Custom Urethane Elasoners, Inc.: Conpound PO 655.
b. Seals Unlimted, Inc.: Product 75A
c. Wendt Productions, Inc.: Keelshield (snooth surface).

2.2.3.2 Structural Steel

Al'l structural steel shall conformto ASTM A 572, Grade 50. All structural
steel shall be galvanized after fabrication except stainless steel.

2.2.3.3 Structual Al unm num

Structural alum num shall conformto ASTM B 221 and ASTM B 308, Al | oy 6061,
Tenper T6.

2.2.3.4 St eel Threaded Rod

Al steel threaded rod shall conformto ASTM A 449 and gal vani zed after
fabrication.

2.2.3.5 St ai nl ess Steel Threaded Rod
All stainless steel threaded rod shall conformto ASTM A 276. The threaded
rod shall be strain hardened Type 316 with a mininumyield strength equal

to 75 ksi and a minimumultimte strength equal to 95 ksi.

2.2.3.6 Stop Tie-down Straps
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Stop tie-down straps shall be 2-piece, 2 inch w de pol yester webbed, with
straps with flat hook on each end. A racket buckle shall be used for

ti ghtening. The nmini mum working | oad shall be 1000 pounds. The mi ni num
[ ength shall be 20 feet.

2.2.3.7 Wel ded Shear Studs

Wl ded shear studs shall be Type A103. Studs shall have a mininumyield
strength equal to 50 ksi and a mininumultinmate strength equal to 55 ksi.

2.2.3.8 Bolts
Al'l bolts shall conformto ASTM A 325.

2.2.3.9 Nut s
Al'l nuts shall conformto ASTM A 563.

2.2.3.10 Welds
Al welds shall have E70 el ectrodes. Refer to Section 05055 METALWORK
FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS for additi onal
i nformation.

2.3 FABRI CATI ON

2.3.1 Det ai | Draw ngs
Detail drawi ngs of stoplogs and appurtenant shop fabricated itens,
i ncludi ng fabrication draw ngs, shop assenbly draw ngs, delivery draw ngs,
and field installation drawi ngs, shall conformto the requirenents
specified and in Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK,
M SCELLANEQUS PROVI SI ONS.

2.3.1.1 Fabricati on Draw ngs
Fabrication drawi ngs shall show conplete details of naterials, tolerances,
connections, and proposed wel di ng sequences which clearly differentiate
shop wel ds and field wel ds.

2.3.1.2 Shop Assenbly Drawi ngs

Shop assenbly drawi ngs shall provide details for connecting the adjoining
fabricated components in the shop to assure satisfactory field installation.

2.3.1.3 Del i very Draw ngs

Del i very drawi ngs shall provide descriptions of nethods of delivering
conponents to the site, including details for supporting fabricated
conponents during shipping to prevent distortion or other damages.

2.3.1.4 Field Installation Draw ngs

Field installation drawi ngs shall provide a detailed description of the
field installation procedures. The description shall include the |ocation
and net hod of support of installation and handling equi pnent; provisions to
be taken to protect concrete and other work during installation; nethod of
mai nt ai ni ng conmponents in correct alignnent; and nethods for installing
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appurtenant itens.
2.3.2 Structural Fabrication

Structural fabrication shall conformto the requirenents specified and in
Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.3.3 Wl di ng

Wl di ng shall conformto the requirements specified in Section 05055
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.3.4 Bol t ed Connecti ons

Bol ted connections shall conformto the requirenents specified in Section
05055 METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.3.5 Machi ne Wor k

Machi ne work shall conformto the requirenents specified in Section 05055
METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.3.6 M scel | aneous Provi si ons

M scel | aneous provisions for fabrication shall conformto the requirenents
specified and in Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK
M SCELLANEQUS PROVI SI ONS

2.3.7 Fabri cati ons
2.3.7.1 St opl ogs

St opl ogs shall be fabricated of al um num 37,000 psi tensile yield strength
m ni mum Al | oy 6061, Tenper T6.

2.3.7.2 St opl og CGui des, Grooves, and Sills

St opl og gui des, grooves, and sills shall be fabricated of structural stee
conformng to ASTM A 36, hot-dip gal vani zed as specified in Section 05055
METALVWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

2.3.7.3 M scel | aneous Enbedded Metal s

Corner protection angles, franmes, base plates, and other enbedded netal
items required for conplete installation shall conformto the details shown.

2.3.8 Seal Assenblies

Seal assenblies shall consist of rubber seals, spacer bars, and fasteners.
Rubber seals shall be continuous over the full length. Seals shall be
accurately fitted and drilled for proper installation. Bolt holes shall be
drilled in the rubber seals by using prepared tenplates or the retainer
bars as tenplates. Splices in seals shall be fully nolded, develop a
mnimmtensile strength of 50 percent of the unspliced seal, and occur
only at | ocations shown on fabrication drawings. All vulcanizing of
splices shall be done in the shop. The vul canized splices between nol ded
corners and straight lengths shall be l|ocated as close to the corners as
practicable. Splices shall be on a 45 degree bevel related to the

"thi ckness" of the seal. The surfaces of finished splices shall be snpoth
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and free of irregularities. Stainless steel retainer bars shall be
field-spliced only where shown and nachi ne-finished after splicing.

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

Tests, inspections, and verifications for materials shall conformto the
requi renents specified in Section 05055 METALWORK FABRI CATI ON, MACHI NE
WORK, M SCELLANEQUS PROVI SI ONS.

2.4.1 Testing of Rubber Seals

The fluorocarbon filmof rubber seals shall be tested for adhesion bond in
accordance with ASTM D 413 using either the machi ne nmethod or the
deadwei ght method. A 1 inch long piece of seal shall be cut fromthe end
of the seal which has been masked and subjected to tension at an angle
approxi mately 90 degrees to the rubber surface. There shall be no
separati on between the fluorocarbon filmand the rubber when subjected to a
| oad of 30 pounds per inch w dth.

Failure of any specinen to neet the requirements of the test used will be
cause for rejection of the piece fromwhich the test specinmen was taken.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conformto the requirements specified and in SECTI ON
05055: METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

3.1.1 Enbedded Metal s

Corner protection angles, franmes, base plates, and other enbedded netal
items required for conplete installation shall be accurately installed to
the alignnent and grade required to ensure accurate fitting and matchi ng of
conponents. Anchors for enbedded nmetals shall be installed as shown.

Itens requiring two concrete pours for installation shall be attached to

t he enbedded anchors after the initial pour, adjusted to the proper

al i gnment, and concreted in place with the second pour

3.2 PROTECTI ON OF FI NI SHED WORK

Protection of finished work shall conformto the requirements specified in
Section 05055 METALWORK FABRI CATI ON, MACHI NE WORK, M SCELLANEQUS PROVI SI ONS

3.3 ACCEPTANCE TRI AL OPERATI ON

After conpletion of installation, the Contracting Oficer will exanine the
stoplog installation for final acceptance. The individual conponents of
the stoplog installation will be examined first to deternine whether or not
t he workmanship conforns to the specification requirenents. The Contractor
will be required to place the stoplogs in the guides a sufficient nunber of
times to denonstrate that the stoplogs fit properly and seat uniformy.
Required repairs or replacements to correct defects, shall be made at no
cost to the Governnment. The trial operation shall be repeated after
defects are corrected.

-- End of Section --
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SECTI ON 06100

ROUGH CARPENTRY

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 ASSOCI ATI ON ( AF&PA)

AF&PA TO1 (1991; Supple 1993; Addenda Apr 1997;
Suppl e TO2) National Design Specification
for Wod Construction

AF&PA T11 (1988) Manual for Wod Frane Construction

AMERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)
Al TC TC Manual (1994) Ti mber Construction Manual
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

ASTM C 518 (1998) Steady-State Heat Flux Measurenents
and Thernmal Transm ssion Properties by
Means of the Heat Flow Meter Apparatus

ASTM C 665 (1998) M neral - Fi ber Bl anket Ther nal
Insul ation for Light Frane Construction
and Manuf act ured Housi ng

ASTM E 96 (1995) Water Vapor Transm ssion of
Material 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 Terms
Relating to Nails for Use with Wod and
Wbod- Base Materials
AVERI CAN WOOD- PRESERVERS' ASSCOCI ATl ON ( AWPA)
AVWPA C2 (1995) Lunber, Tinmber, Bridge Ties and

M ne Ties - Preservative Treatnment by
Pressure Processes
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AVPA C9 (1997) Plywood - Preservative Treatnent by
Pressure Processes

AVWPA W4 (1996) Standard for the Care of
Preservati ve- Treated Whod Products

AVWPA P5 (1997) Standards for Waterborne
Preservatives

APA - THE ENGQ NEERED WOCD ASSCOCI ATI ON ( APA)

APA PRP- 108 (1980; Rev Jan 1996) Perfornmance Standards
and Policies for Structural -Use Panel s

CALI FORNI A REDWOOD ASSCOCI 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 Industrial Plywod

DCC PS 2 (1992) Perfornance Standards for
Wbod- Based Structural -Use Panel s

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM LPD 1-49 (1995) Loss Prevention Data Sheet -
Peri meter Flashing

NATI ONAL HARDWOOD LUMBER ASSOCI ATl ON ( NHLA)

NHLA Rul es (1994) Rules for the Measurenment &
| nspection of Hardwood & Cypress

NORTHEASTERN LUMBER MANUFACTURERS ASSCCI ATl ON ( NELMA)

NELMA Gradi ng Rul es (1997) Standard Grading Rules for
Nor t heast ern Lunber

SOUTHERN CYPRESS MANUFACTURERS ASSOCI ATI ON ( SCVA)

SCMA Specs (1986; Supple No. 1, Aug 1993) Standard
Specifications for Grades of Southern
Cypress

SOUTHERN 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
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TPl Bklet H B (1991) Handling, Installing & Bracing
Metal Pl ate Connected Wod Trusses

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

WCLIB Std 17 (1996; Supples VII(A-E), VIII(A-Q)
Grading Rul es for West Coast Lunber

VESTERN WOOD PRODUCTS ASSCCI ATI ON ( WAPA)
WAPA Gradi ng Rul es (1999) Western Lumber Grading Rules 95
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Data
Structural Wod Menbers; GA

Desi gn anal ysis and cal cul ati ons of fabricated wood trusses and
ot her fabricated structural nenbers show ng design criteria used
to acconplish the applicable analysis.

SD- 04 Dr awi ngs
Structural / Engi neered Wod Menbers; GA
Drawi ngs of fabricated wood trusses and ot her fabricated
structural nenmbers indicating materials, shop fabrication, and

field erection details; including nmethods of fastening.

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 tenmperature and humdity.

PART 2 PRODUCTS

2.1 LUVBER AND SHEATHI NG

2.1.1 Gradi ng and Marki ng

2.1.1.1 Lunber Products
Solid sawn and finger-jointed | umber shall bear an authorized gradestanp or
grademar k recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mark, or hammrerbrand. Surfaces that are to be exposed to view shall not
bear gradenmarks, stanps, or any type of identifying mark. Hammer marking
will be pernmitted on tinmbers when all surfaces will be exposed to view

2.1.1.2 Fabricated Structural Menbers

Wod trusses shall be fabricated in accordance with TPl 1.

2.1.1.3 Pl ywood and O her Sheat hi ng Products
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Materials shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requi rements 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.

2.1.2 Si zes

Lunber and material sizes shall conformto requirements of the rules or

st andards under which produced. Unless otherw se specified, |unber shal

be surfaced on four sides. Unless otherw se specified, sizes indicated are
nom nal sizes, and actual sizes shall be within manufacturing tol erances

al l owed by the standard under which the product is produced.

2.1.3 Tr eat nent

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatnment in accordance with AWPA M4. Itens of all-heart
material of cedar, cypress, or redwod will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart nmaterial of the previously nmentioned species, the follow ng
itens shall be treated

a. Wod nenbers in contact with or within 18 inches of soil

b. Wod nenbers 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 wall sheathing as a base for wood siding.

d. Wbod nenbers set into concrete regardless of |ocation, including
flush-w th-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 with waterborne
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 Moi st ur e Cont ent
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At the tine |unber and other materials are delivered and when installed in
the work their npisture content shall be as foll ows:

a. Treated and Untreated Lunber Except Roof Planking: 4 inches or
| ess, nom nal thickness, 19 percent naxi mum 5 inches or nobre, nonina
t hi ckness, 23 percent naximumin a 3 inch perinmeter of the tinber
cross-section.

b. Roof Planking: 15 percent nmaximm

c. Materials G her Than Lunber: |In accordance with standard under
whi ch product is produced.

2.1.5 Structural / Engi neered Wod Menbers
2.1.5.1 Design Criteria

Desi gn trusses under direct supervision of a professional engineer
experience in structural fram ng design of trusses. Structural design of
trusses shall include wind | oad and gravity | oad causing critical design
stresses. The design shall consider conmbi ned effects of bending and axia
| oads where appropriate. For conbinations that include gravity and w nd,
al | owabl e stresses may be increased by 1/3. The spacing for the trusses
will be set at 24 inches, unless otherw se shown on the draw ngs.

The m ni mum desi gn | oads are as fol |l ows:

a. The total superinmposed downward |load is 80 psf. The superinposed
downward | oad on the truss top cord is 60 psf (includes 50 psf
live load). The superinposed downward | oad on the truss bottom
cord is 10 psf. The wi nd design shall be designed to accomvpdate
a mnimumw nd speed of 80 nmph, standard occupancy with an
Exposure C cl assification.

The manufacturer shall provide mscellaneous parts, including tenporary
bri dgi ng and permanent bracing and related itenms of hardware, netal
hangers, anchors, and special metal shapes necessary for proper
prefabrication, erection, assenbly, supporting and anchoring of wood
trusses.

2.1.5.2 Al | onabl e Desi gn Val ues

Speci es and grades shall be as listed in AF&PA TO1l. Structural |unber used
in fabrication of bolted trusses and other fabricated structural nenbers
for engi neered uses, except |am nated nmenbers, shall have all owabl e design
val ues of 1050 psi in bending; 700 psi in tension parallel to the grain;
300 psi in conpression perpendicular to the grain; 300 psi in conpression
parallel to the grain; 60 psi in horizontal shear; and a nodul us of
elasticity of 1,200,000 psi. Joists, rafters including trussed type,

decki ng, and headers shall have design values of 1,200 psi in bending for
repetitive menber uses. Design of menbers and fastenings shall conformto
Al TC TC Manual. O her stress graded or dinensioned itens such as bl ocking,
carriages, and studs shall be standard or No. 2 grade except that studs nay
be Stud grade. The maxi mum noi sture content of the wood shall be 19

per cent .

2.1.5.3 Trussed Rafters
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As an option to standard rafters, trussed rafters nay be provided. The
design shall be as indicated. Connections shall be nmade with Iight-netal
pl at e-connectors. Light-metal -pl ate-connected wood trusses shall be
designed and fabricated in confornmance with TPl 1. Wen new plate
configuration is proposed, |load testing of trusses is required and shal
conformto Appendix D of TPl 1.

2.1.6 Sheat hi ng

Sheat hi ng shall be plywod, wood structural panels, or wood for roof
sheat hi ng.

2.1.6.1 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
corner bracing of framing 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.

2.1.6.2 Wbod Structural Panels

Panel s shall neet the qualification requirements of APA PRP-108 or DOC PS 2
for rated sheathing, Exposure 1 or Structural | rated sheathing, Exposure
1. Sheathing for roofs or walls without corner bracing of fram ng shal
have a span rating of 16/0 or greater for supports 16 inches on center and
shal |l have a span rating of 24/0 or greater for supports 24 inches on
center.

2.1.6.3 Wod

Speci es and grade shall be in accordance with TABLE | at the end of this
section. MWall sheathing shall be 1 inch thick for supports 16 or 24 inches
on center wthout corner bracing of fram ng provided sheathing is applied
di agonal ly. Roof sheathing shall be 1 inch thick for supports 16 or 24

i nches on center.

2.1.7 M scel | aneous Wod Menbers

2.1.7.1 Nonstress Graded Menbers
Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE I for the

speci es used. Sizes shall be as follows unless otherw se shown:

Menber Si ze (inch)

Bri dgi ng 1 x 3 or 1x 4 for use between nenbers
2 x 12 and smaller; 2 x 4 for use
bet ween nmenbers | arger than 2 x 12.
Nai ling strips 1 x 3 or 1 x 4 when used as shingle
base or interior finish, otherw se
2 inch stock.
2.1.7.2 Bl ocki ng

Bl ocki ng shall be standard or nunmber 2 grade.

wpl261 SECTI ON 06100 Page 8



Grand Forks Phase 1 Levees

2.2  ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and the manufacturer
Accessories and nails shall conformto the foll ow 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 zinc conpounds, cadmium and al um num pai nt inpregnated finishes.

2.2.3 Cip 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.

2.2. 4 Expansi on Shi el ds
Type and size best suited for intended use.
2.2.5 Joi st Hangers

Steel or iron, zinc-coated, size to fit menbers where used, sufficient
strength to develop the full strength of supported nenber, conplete with
any special nails required.

2.2.6 Met al Bri dgi ng

Optional to wood bridging; zinc-coated steel, size and design to provide
rigidity equivalent to specified wood bridgi ng.

2.2.7 Nai | s and Staples

ASTM F 547, size and type best suited for purpose; staples shall be as
recommended by the manufacturer of the materials to be joined. For
sheat hi ng 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 |Iunber 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 T11l. \here 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
will not cause the wood to split. |If a load situation exceeds a reasonable
limt for nails, a specialized connector shall be used.

2.3 | NSULATI ON
Thermal resistance of insulation shall be not |ess than the R-val ues shown.
R-val ues shall be determ ned at 75 degrees F in accordance with ASTM C 518.

Insul ation shall contain the highest practicable percentage of recovered
mat eri al whi ch has been recovered or diverted fromsolid waste, but not
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i ncluding material reused in a nmanufacturing process. Were two naterials
have the sanme price and performance, the one containing the higher

recovered material content shall be provided. Insulation shall be the
standard product of a manufacturer and factory marked or identified with
manuf acturer's name or trademark and R-value. |Identification shall be on

i ndi vi dual pieces or individual packages.
2.3.1 Batt or Bl anket
2.3.1.1 d ass Fiber Batts and Rolls

A ass fiber batts and rolls shall conformto ASTM C 665, Type | unfaced
i nsulation. Insulation shall have a 10 m | thick, white, puncture

resi stant woven-glass cloth with vinyl facing on one side. Wdth and

l ength shall suit construction conditions.

2.4 VAPOR RETARDER

Vapor retarder shall be pol yethyl ene sheeting conform ng to ASTM E 154 or
ot her equivalent material. Vapor retarder shall have a nmaxi mum vapor
permmeance rating of 0.5 perns as determned in accordance with ASTM E 96,
unl ess ot herwi se specified.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF FRAM NG
3.1.1 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. Wen joists, beans,
and girders are placed on masonry or concrete, a wood base plate shall be
positioned and |l eveled with grout. The joist, beam or girder shall then
be placed on the plate. When joists, beans, and girders are set into
masonry or concrete, a pocket shall be formed into the wall. The joist,
beam or girder shall then be placed into the pocket and leveled with a
steel shim

3.1.2 Structural Menbers

Menbers shall be adequately braced before erection. Menbers shall be
aligned and all connections conpl eted before renmpoval of bracing.

I ndi vi dual |y wrapped nembers 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.

3.1.2.1 Structural / Engi neered Wod Menbers

Set and secure wood trusses |evel, plunb, and place in correct |ocations.
Tenporary braci ng and anchorage shall be provided to hold trusses in place
unitl permanently secured. Ensure trusses have sufficient bearing area and
install permanent bracing and bridging prior to application of design

| oads. Menbers may not be cut or altered. Regarding wood preservatives,
brush apply 2 coats on nenmbers in contact with sheet metal, nenbers in
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contact with cenentitous naterials, and ensure saw cut ends are protected.
Steel connects shall be conpatible with the sel ected wood treatnent.
Connector plates shall be &0 gal vani zed sheet steel, die stanmped with

i ntegral teeth, mnimm 20-gauge thickness.

3.1.3 Roof Fram ng or Rafters

Tops of supports or rafters shall forma true plane. Valley, ridge, and
hip menbers shall be of depth equal to cut on rafters where practicabl e,
but in no case less than depth of rafters. Valleys, hips, and ridges shal
be straight and true intersections of roof planes. Necessary crickets and
wat er sheds shall be formed. Rafters, except hip and valley rafters, shal
be spiked to wall plate and to ceiling joists with no | ess than three
8-penny nails. Rafters shall be toe-nailed to ridge, valley, or hip
menbers with at | east three 8-penny nails. Rafters shall be braced to
prevent novenment until permanent bracing, decking or sheathing is
installed. H p and valley rafters shall be secured to wall plates by clip
angles. Openings in roof shall be franed with headers and tri mrers.

Unl ess ot herwi se indicated, headers carrying nore than two rafters and
trimmers supporting headers carrying nore than one rafter shall be double.
Hip rafters longer than the avail able | unber shall be butt jointed and
scabbed. Valley rafters |onger than the avail able [unber shall be doubl e,
wi th pieces |apped not less than 4 feet and well spiked together. Trussed
rafters shall be installed in accordance with TPl Bklet H B. Engi neered
wood joists shall be installed in accordance with distributor's

i nstructions.

3.2 | NSTALLATI ON OF SHEATHI NG
3.2.1 Pl ywood and Wbod Structural Panels

Sheat hi ng 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 inch fromthe edges. Roof sheathing shall be applied
with long dinension at right angles to supports, end joints nade over
supports, and end joints staggered.

3.2.2 Wod

Sheat hing end joints shall be nade over fram ng nenmbers and so alternated
that there will be at |east two boards between joints on the same support.
Each board shall bear on at |east three supports. Boards shall be nailed
at each support using two nails for boards 6 inches and less in w dth and
three nails for boards nore than 6 inches in width. Roof sheathing shal
not be installed where roof decking is install ed.

3.3 | NSTALLATI ON OF M SCELLANEOQUS WOOD MEMBERS

3.3.1 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 recommended 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.

3.3.2 Bl ocki ng
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Bl ocki ng shall be provided as necessary for application of siding,

sheat hing, and other materials or building itens, and to provide
firestopping. Blocking for firestopping shall ensure a nmaxi mum di nensi on
of 8 feet for any conceal ed space. Blocking shall be cut to fit between
fram ng menbers and rigidly nailed thereto.

3.3.3 Nail ers 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 offset
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
ot her Sections of these specifications shall conformto the recommendations
contained in FM LPD 1-49

3.4 | NSTALLATI ON OF | NSULATI ON

Insul ation shall be installed after construction has advanced to a point

that the installed insulation will not be damaged by remai ni ng work. For
thermal insulation the actual installed thickness shall provide the R-val ues
shown. Insulation shall be installed on the weather side of such itens as

el ectrical boxes and water lines. Unless otherw se specified, installation
shall be in accordance with the manufacturer's recomendati on

3.5 | NSTALLATI ON OF VAPCR RETARDER

Joints in the vapor retarder shall be | apped and seal ed according to the
manuf acturer's recomendati ons.
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3.6 TABLES
TABLE |. SPECI ES AND GRADE
Subfl oori ng, Roof Sheathing, Wall Sheathing, Furring

Gradi ng Const No. 2 No. 2 No. 3
Rul es Speci es Standard Conm Board Comm Comm

NHLA Rul es
Cypress X

NELMA Gradi ng Rul es
Nor t hern Wi te Cedar X
Eastern White Pine X
Nort hern Pi ne X
Bal sam Fi r X
East ern Henl ock- X
Tamar ack

CRA RI S-01-SS
Redwood X

SCVA Specs
Cypress X

SPI B Rul es
Sout hern Pi ne X

WCLIB Std 17
Dougl as Fir-Larch
Hem Fi r
Sitka Spruce
Mount ai n Hem ock
West ern Cedar

XX X X X

WAPA Gradi ng Rul es
Dougl as Fir-Larch
Hem Fi r
| daho White Pine
Lodgepol e Pi ne
Ponder osa Pi ne
Sugar Pine
Engl emann Spruce
Dougl as Fir South
Mount ai n Heml ock
Subal pine Fir
West ern Cedar

X X X

XXX X XXX X

TABLE I1. SPECIES AND GRADE
Wbod Bunpers

Gradi ng Rul es Speci es No. 1 No. 2

NHLA Rul es
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TABLE 11. SPECI ES AND GRADE
Wbod Bunpers
Gradi ng Rul es Speci es No.
Red Gak

NELMA Gradi ng Rul es
Nort hern Pi ne X
Eastern Heml ock- X
Tamar ack

SPI B Rul es
Sout hern Pi ne

WCLIB Std 17
Dougl as Fir-Larch X
Hem Fir X

WAPA Gradi ng Rul es
Dougl as Fir-Larch X
Hem Fir X
Dougl as Fir-South X

-- End of Section --
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SECTI ON 06200

FI NI SH CARPENTRY

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.

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST PS 20 (1994; Addenda Jan. 1997) Anmerican
Sof twod Lunber Standard

1.2  SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
subm ttals 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
Ki osk; GA
SD- 14 Sanpl es
Ki osk; GA

Submit sanples of finish for vanity plastic |aninate for selection of color
and pattern.

1.3 QUALI TY ASSURANCE
Factory-mark each piece of |unber and plywod with type, grade, mll and
gradi ng agency identification; except omt nmarking fromsurfaces to receive
transparent finish, and submit mill certificate that material has been
i nspected and graded in accordance with requirenents if it cannot be marked
on a conceal ed surface.

1.4 DELI VERY, STORAGE AND HANDLI NG
Do not deliver lumber or trimuntil suitable storage is available on site;
take care to avoid noisture buildup. Store in accordance w th good
practice to avoid warp, danage, soiling and deterioration.

PART 2 PRODUCTS

2.1 LUMBER

Nom nal sizes are indicated, except as shown by detail ed di mensions.
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Provi de dressed or worked and dressed | unber, as applicable, manufactured
to actual sizes as required by NIST PS 20 or to actual sizes and patterns
as shown, unless otherw se indicated. Provide seasoned (KD) |unmber having
a noisture content fromtime of manufacture until time of installation not
greater than values required by applicable grading rules of respective
gradi ng and inspecting agency for species and product indicated. Provide
kil n-dried (KD) hardwood | unber having a noisture content fromtine of
manufacture until tinme of installation within ranges required in referenced
woodwor ki ng st andar d.

2.1.1 Lunber For Transparent Finish (Stained or Clear)
Use pieces nade of solid |umber stock
2.1.2 Lunber For Painted Finish

At Contractor's option, use pieces which are either glued-up |unber or nade
of solid |unber stock.

2.2 EXTERI OR TRI M
2.2.1 Trim

Western red cedar, B Cear, rough sawn.
2.3 EXTERI OR WOOD SCREEN

Lunber: Western red cedar, B Clear, rough sawn. Concrete: See Section
03300 CAST- I N- PLACE STRUCTURAL CONCRETE.

2.4 M SCELLANECQUS HARDWARE

Furni sh m scel | aneous hardware including but not limted to nails, screws,
bolts, toggle bolts, staples, masonry anchors, and appurtenances.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON - GENERAL

Condi ti on woodwork to average prevailing humdity prior to installation.
Install carpentry and woodwork plunb, I|evel, true and straight with no

di stortions. Shimas required using conceal ed shins. Were woodwork abuts
ot her finished work, scribe and cut for accurate fit. Before naking
cutouts, drill pilot holes at corners. Distribute defects (as permtted by
specified quality grade) to best over-all advantage.

3.2 | NSTALLATION - WOOD TRIM

Install trimin single, unjointed | engths for openings and runs | ess than
10 feet. For longer runs, use only one piece |less than 10 feet in any
straight run. Stagger joints in adjacent menbers. Cope at returns and
mter corners. Attach trimsecurely with uniformjoints providing for
bui | di ng novenents. Secure woodwork to anchors or blocking built-in or
directly attached to substrates. 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). C ean woodwork
and fill nail holes in preparation for finishes specified under Section

09900 PAI NTI NG, GENERAL. Were woodwork is to receive transparent finish,
use mat ching wood filler.
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3.3 FI NI SH
See Section 09900 PAI NTI NG, GENERAL.
3.4 CLEANUP AND ADJUSTMENT
Repair defective work. Adjust and lubricate hardware for proper operation

Cl ean exposed interior and exterior surfaces. C ean woodwork and touch-up
finish as required. Replace damaged areas.

-- End of Section --

wpl261 SECTI ON 06200 Page 4



Grand Forks Phase 1 Levees

SECTI ON TABLE OF CONTENTS
DI VISION 07 - THERVMAL & MJ STURE PROTECTI ON
SECTI ON 07220

ROOF | NSULATI ON

PART 1 GENERAL

REFERENCES
SUBM TTALS
STORAGE OF MATERI ALS

el
WN -

PRODUCTS

>
4
N

N

Bl TUM NOUS MATERI ALS
21 Asphal t Bitumen
.2 Asphal t Cerent
.3 Asphal t Priner

| NSULATI ON
21 Pol yi socyanur at e

FASTENERS

WOOD NAI LERS

N
Do NER
N PR

NN

EXECUTI ON

>
4
w

COORDI NATI ON REQUI REMENTS
ENVI RONMENTAL CONDI Tl ONS
SUBSTRATE PREPARATI ON
HEATI NG OF ASPHALT
| NSTALLATI ON OF WOOD NAI LERS
APPLI CATI ON OF | NSULATI ON
21 Mechani cal Fast eni ng
.2 Instal |l ation
.3 Protecti on Requirenents
| NSPECTI ON

NWWWoOUTAWN R

(el e) o))

3.

-- End of Section Table of Contents --

wpl261 SECTI ON 07220 Page 1



Grand Forks Phase 1 Levees

SECTI ON 07220

ROOF | NSULATI ON

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 1289 (1998) Faced Rigid Cellular
Pol yi socyanurate Thermal I|nsul ati on Board
ASTM D 41 (1994) Asphalt Priner Used in Roofing,
Danpproofing, and Water proofing
ASTM D 312 (1995a) Asphalt Used in Roofing
ASTM D 4586 (1993) Asphalt Roof Cement, Asbestos Free

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

FM P7825c (1998) Approval Guide Building Mteria
1.2  SUBM TTALS

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

SD-13 Certificates
I nsul ation; FIO

Certificate attesting that the expanded perlite or
pol yi socyanurate insulation contains recovered material and
showi ng esti mated percent of recovered material. Certificates of
conpliance for felt naterials.

1.3 STORAGE OF MATERI ALS

I nsul ation materials shall be stored in accordance with manufacturer's
instructions. |Insulation, base sheet, and felt shall be kept dry at al
times, before, during, and after delivery to the site and shall be stored
in an enclosed building or in a closed trailer. Wt insulation, wet base
sheet or wet felt shall be permanently renmoved fromthe site. Felts shal
be stacked on end one level high. Felt rolls shall be mmintained at a

wpl261 SECTI ON 07220 Page 2



Grand Forks Phase 1 Levees

tenperature above 50 degrees F for 24 hours inmmedi ately before |aying.

PART 2 PRODUCTS

2.

1 Bl TUM NOUS MATERI ALS

Bi tum nous materials shall conformto the foll owi ng requirenents:

.11 Asphal t Bitumen

ASTM D 312, Type IIl or 1V. Asphalt flash point, finished bl ow ng
tenperature, and equiviscous tenmperature (EVT) for nop and for nechanica
spreader application shall be indicated on bills of lading or on individua
cont ai ners.

1.2 Asphal t Cement

ASTM D 4586, Type | for surfaces sloped fromO to 3 inches per foot; Type
Il for slopes greater than 3 inches per foot.

.1.3 Asphal t Pri ner

ASTM D 41.

.2 I NSULATI ON

Insul ation shall be a standard product of the manufacturer and shall be
factory marked with the manufacturer's name or trade mark, the materia
speci fication nunber, the R-value at 75 degrees F, and the thickness.

M ni mum t hi ckness shall be as recomrended by the nanufacturer. Boards
shal |l be marked individually. The thermal resistance of insulation shal
be not |ess than the R-val ue shown on the drawi ngs. The insulation
manuf acturi ng process shall not include chlorofluoro carbons (CFC) or
formal dehydes. Insul ation and fiberboard shall contain the highest
practicabl e percentage of material which has been recovered or diverted
fromsolid waste (e.g., postconsumer waste), but not including materia
reused in a manufacturing process. Were two materials have conparabl e
price and performance, the one having the higher recovered material content
shall be selected. Insulation shall be the follow ng materi al

2.1 Pol yi socyanur at e

ASTM C 1289 Type |I, tapered insulation, having m nimumrecovered nateria
content of 9 percent by wei ght of the polyi socyanurate portion of the board.

.3 FASTENERS

Fasteners shall be specifically designed screws and plates or spi kes and
pl ates of sufficient Iength to hold insulation securely in place.
Fasteners shall conformto insulation manufacturer's recomrendati ons.
Fasteners for steel or concrete decks shall conformto FM P7825c for C ass
I roof deck construction, and shall be spaced to withstand an uplift
pressure of 90 pounds per square foot.

.4 WOOD NAI LERS

Wbod nailers shall conformto Section 06100 ROUGH CARPENTRY, i ncl udi ng
preservative treatnent. Edge nailers shall be not |ess than nom nal 6
i nches wi de and of thickness to finish flush with the top surface of the
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i nsulation. Surface nounted nailers shall be a nomnal 3 inches w de by
the full thickness of the insulation

PART 3 EXECUTI ON
3.1 COORDI NATI ON REQUI REMENTS

I nsul ation and roofing menbrane shall be finished in one operation up to
the Iine of termnation at the end of each day's work. Conpleted sections
shal |l be glaze coated when nore than one day is required to finish the
roofing. Phased construction will not be permitted.

3.2 ENVI RONMENTAL CONDI TI ONS

The tenperature of the roofing materials shall be as required by the

manuf acturer. Air tenperature shall be above 40 degrees F and there shal
be no visible ice, frost, or moisture on the roof deck when the insulation
and roofing are installed. Wnd conditions shall be suitable for
installation of insulation: Wnd chill may affect the proper application
tenperatures of materials; hot materials nmay be bl own about, creating

saf ety dangers; insul ation boards may beconme difficult and hazardous to
handl e; wrappers, coverings, and other debris may become airborne, and
possi bly contami nate | aps and seans.

3.3 SUBSTRATE PREPARATI ON

The substrate construction of any bay or section of the building shall be
conpl eted before insulation work is begun thereon. Insulation to be
applied directly on concrete shall not be schedul ed until deck has been
primed and allowed to dry, frothing or bubbling does not occur when hot
bitumen is applied to the concrete and until the hot bitunen sticks tightly
to the concrete. Vents and other itens penetrating the roof shall be
secured in position and properly prepared for flashing. Substrate surface
shal | be snooth, clean, and dry at tine of application

3.4 HEATI NG OF ASPHALT

Asphalt shall not be heated higher than 105 degrees F above the EVT or 50
degrees F below the flash point, or 525 degrees F, whichever is lower. EVT
and flash point tenmperatures of asphalt in the kettle shall be

conspi cuously posted on the kettle. Kettle shall be provided with
automatic thernostatic controls and an accurate thernmonmeter. Kettle
operators shall be in attendance at all tinmes during heating to ensure that
the maxi mum tenperature is not exceeded. Asphalt shall be applied within a
range of 25 degrees F bel ow or above the EVT, or as specified by the

manuf acturer. Application tenperature shall be nmeasured at the nmop bucket
or mechanical applicator. Asphalt at a tenperature below this range shal
be returned to the kettle. Flane-heated equi pnent shall not be placed on

t he roof.

3.5 | NSTALLATI ON OF WOOD NAI LERS

Nai |l ers shall be secured to cast-in-place deck materials by not |ess than
3/8 inch diameter anchors enbedded in the deck not over 47 inches on
centers. Nailers shall be secured to deck materials as indicated. Bolt
anchors shall have nuts and washers countersunk, and bolts shall be cut
flush with top of nailer. Powder-actuated fasteners, sized and spaced for
nai |l er anchorage equi valent to that specified and indicated, may be used
when approved. Surface nounted nailers shall be installed parallel with
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the roof slope and shall be spaced not over 47 inches face-to-face, except
that where the insulation units are less than 47 inches in length the
nail ers shall be spaced to minimze cutting of the insulation.

3.6 APPL| CATI ON OF | NSULATI ON

Insulation shall be laid in two or nore layers. Units of insulation shal
be laid in courses parallel with the roof slope. End joints shall be
staggered. Insulation shall be cut to fit neatly agai nst adjoining
surfaces. Joints between insulation boards shall not exceed 1/4 inch
Joints in successive layers shall be staggered with respect to joints of

precedi ng layer. Insulation which can be readily lifted after installation
is not considered to be adequately secured. Insulation shall be applied so
that all roof insulation applied each day is waterproofed the sane day.
Phased construction will not be permitted. Application of inpermeable

faced insulation shall be perforned wthout damage to the facing.
3.6.1 Mechani cal Fasteni ng

Met hod of attachnent shall be in accordance with recomendati ons of the
i nsul ati on manufacturer and requirements specified.

3.6.2 Install ation

Insulation layers shall be laid in solid nmoppings of hot asphalt applied at
a rate of at |east 20 pounds per square. Asphalt shall not be applied
further than one panel |ength ahead of roof insulation being installed.
VWere roof slopes are greater than 1/2 inch/foot, roof insulation shall be
held in place by both asphalt moppi ng and nmechani cal fasteners. Asphalt
primer shall be applied at the rate of 1 gallon per square over the entire
surface to be nopped when the insulation is applied over concrete deck

The edges of insulation boards adjoining vented nailers shall be kept free
of asphalt.

3.6.3 Prot ecti on Requirenents

The insulation shall be kept dry at all tinmes. Insulation boards shall not
be kicked into position. Exposed edges of the insulation shall be
protected by cutoffs at the end of each work day or whenever precipitation
is iminent. Cutoffs shall be 2 layers of bituninous-saturated felt set in
pl astic bitum nous cenent. Cutoffs shall be renpved when work is resuned.
Edges of insulation at open spaces between insulation and parapets or other
wal | s and spaces at curbs, scuttles, and expansion joints, shall be
protected until pernmanent roofing and flashing is applied. Storing,
wal ki ng, wheeling, or trucking directly on insulation or on roofed surfaces
will not be permitted. Smpoth, clean board or plank wal kways, runways, and
platfornms shall be used, as necessary to distribute weight to conformto
indicated live load limts of roof construction

3.7 | NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed roof insulation with the contract
requirenents. Any work found not to be in conpliance with the contract
shall be promptly renmpved and repl aced or corrected in an approved nmanner.
Quality control shall include, but not be limted to, the foll ow ng:

a. Qoservation of environnental conditions; nunber and skill |evel of
i nsul ati on workers; start and end tine of work.
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b. Verification of certification, listing or |abel conpliance with FM
P9513.

c. Verification of proper storage and handling of insulation and
vapor retarder materials before, during, and after installation

d. Inspection of mechanical fasteners; type, number, |ength, and
spaci ng.

e. Coordination with other materials, cants, sleepers, and nailing
strips.

f. Inspection of insulation joint orientation and | aps between
| ayers, joint width and bearing of edges of insulation on deck

g. Installation of cutoffs and proper joining of work on subsequent
days.

h. Continuation of conplete roofing systeminstallation to cover
i nsul ation installed sane day.

-- End of Section --
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SECTI ON 07311

ROOFI NG STRI P SHI NGLES

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 D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

ASTM D 1970 (1997) Sel f-Adhering Polyner Modified
Bi tum nous Sheet Materials Used as Steep
Roofing Underlaynment for Ice Dam Protection

ASTM D 3018 (1990; R 1994) d ass A Asphalt Shingles
Surfaced Wth M neral G anul es

ASTM D 3161 (1995a) W nd- Resi st ance of Asphalt
Shi ngl es (Fan-1nduced Met hod)

ASTM D 3462 (1997) Asphalt Shingles Made From d ass
Felt and Surfaced with M neral G anul es

ASTM D 4869 (1988; R 1993) Asphalt-Saturated Organic
Felt Shingle Underlaynent Used in Roofing

ASTM E 108 (1996) Fire Tests of Roof Coverings

NATI ONAL ROOFI NG CONTRACTORS ASSOCI ATI ON ( NRCA)
NRCA Asph Shi ng Roof Mnl (1996) Asphalt Shingle Roofing Manual

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 14 Sanpl es
Shingl es; GA

Ful | shingle sanple and manufacturer's standard size sanpl es of
materials and products requiring color or finish selection.

1.3 DELI VERY AND STORAGE OF MATERI ALS
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Materials shall be delivered in nmanufacturer's unopened bundl es and
containers with the nanufacturer's brand and name narked clearly thereon
Shingl es shall be stored in accordance with manufacturer's printed
instructions. Roll goods shall be stored on end in an upright position or
in accordance with manufacturer's recomendati ons. |mmediately before

I aying, roofing felt shall be stored for 24 hours in an area nmintai ned at
a tenperature not |ower than 50 degrees F

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 MATERI ALS

Materials shall conformto the foll ow ng requirenents:
2.1.1 Metal Drip Edges

Metal drip edges shall be ninimum 26 gauge gal vani zed steel or an
equi val ent non-corrosive non-staining material, as shown.

2.1.2 Under | aynment

Organic felt; ASTM D 4869 or ASTM D 226, non perforated Type Il, heavy-duty
nunmber 30.

2.1.3 Leak Barrier Underl aynment

Sel f-adhering | eak barrier or ice dam underlaynent shall conply with ASTM D
1970 for sealability around nails.

2.1. 4 Nai | s

Nai |l s shall be round head 11 or 12 gauge gal vani zed steel or equival ent
corrosion resistant roofing nails. Nail heads shall be 3/8 inch mninmm
diameter, with flat and snooth | ow profile. Shanks shall be barbed or

ot herwi se deforned for added pull-out resistance. Nails shall be |ong
enough to penetrate all layers of roofing materials and achi eve secure
anchorage into the roof deck. Nails shall extend through the underside of
pl ywood or wood panel roof decks, and shall penetrate at l|east 3/4 inch

i nto wood pl ank decks.

2.1.5 Shi ngl es

Shi ngl es shall be approxinmately 12 by 36 inches in dinension and three-tab
strip design. Shingles shall have self-sealing adhesive strips and shal
neet a wind velocity rating of 80 nph plus or minus 5 percent in accordance
with ASTM D 3161. Shingles shall be manufacturer's standard type for
project area. dass felt shingles shall conmply with ASTM D 3018 and ASTM D
3462 Type | (self-sealing), ASTME 108 Class A (a light degree of fire
protection), and shall weigh not |ess than 340 | bs.

2.2 COOR

Shingl e color shall be in accordance with Section 09915 COLOR SCHEDULE
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PART 3 EXECUTI ON

3.

1 PREPARATI ON OF SURFACES

The construction of any bay or section of roof decking shall be conpleted
before roofing work is started. Roof surfaces shall be snoboth, firm dry,
and free froml oose boards, l|arge cracks, and projecting ends that m ght
damage the roofing. Vents and other projections through roofs shall be
properly flashed and secured in position, and projecting nails shall be
driven flush with the deck

.2  APPLI CATI ON OF ROOFI NG MATERI ALS

2.1 Fl ashi ngs

Met al fl ashings shall conformto Section 07600 SHEET METALWORK, GENERAL.
Met al fl ashings shall be provided at the intersections of roofs and
adjoining walls and at projections through the deck such as vent stacks.
Val | ey flashing shall be of the woven type, in accordance with NRCA Asph
Shi ng Roof WMhl.

. 2.2 Metal Drip Edges

Metal drip edges shall be provided along the eaves and rakes. The netal
drip edge shall be applied directly over the underlaynment along the rakes
and directly on the wood deck at the eaves. Metal drip edges shall extend
back fromthe edge of the deck not less than 3 inches and shall be secured
with conpatible nails spaced not nore than 10 inches on center along the

i nner edge.

. 2.3 Under | aynment

Bef ore any shingles are applied, a single | ayer of asphalt-saturated-felt
under |l aynment shall be applied to the roof deck sheathing. |In areas subject
to ice danming, two plies of organic felt set in hot asphalt or asphalt |ap
cenent, or an adhered pol ynmer nodified bitunen nenbrane underl aynent shal
be applied starting fromthe eaves to a point 24 inches inside the interior
wal | 1ine.

.2.4 Shi ngl es

Shingles with the correct recomended exposure shall be applied in
accordance with the nanufacturer's printed instructions as they appear on
t he bundl e wrappi ng.

-- End of Section --
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SECTI ON 07412

NON- STRUCTURAL METAL ROCFI NG

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 463/ A 463M (1999a) Steel Sheet, Al um num Coated, by
the Hot-Di p Process

ASTM A 653/ A 653M (1999a) 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 umi num Zi nc
All oy- Coated by the Hot-Di p Process

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used i n Roofing and Waterproofing

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

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 1654 (1992) Eval uation of Painted or Coated
Speci mens Subj ected to Corrosive
Envi ronnment s

ASTM D 2244 (1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

ASTM D 4214 (1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

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

UNDERWRI TERS LABORATORI ES (UL)
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UL 580

(1994; Rev thru Feb 1998) Tests for Uplift
Resi stance of Roof Assemnblies

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submttals 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

Met al Roofing; GA

a. Drawi ngs consisting of catalog cuts, flashing details,
erection drawi ngs, shop coating and finishing specifications, and
other data as necessary to clearly describe materials, sizes,
| ayouts, construction details, fasteners, and erection. Draw ngs
shal | be provided by the nmetal roofing manufacturer.

b. Drawi ngs showing the UL 580, C ass 90 tested roof system
assenbl y.

SD- 13 Certificates

Roof Panels; GA
Installation; GA
Accessories; GA

Certificates attesting that the panels and accessories conform
to the specified requirenents. Certificate for the roof assenbly
shall certify that the assenbly conplies with the material and
fabrication requirenents specified and is suitable for the
installation at the indicated design slope. Certified |aboratory
test reports showi ng that the sheets to be furnished are produced
under a continuing quality control programand that at |east 3
representative sanples of simlar naterial to that which will be
provided on this project have been previously tested and have net
the quality standards specified for factory col or finish.

Installer; GA

Certification of installer.
Warranties; GA

At the completion 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 Varranties.

SD- 14 Sanpl es

wp1261

Accessories; GA

One sanple of each type of flashing, trim fascia, closure, cap
and simlar itens. Size shall be sufficient to show construction
and configuration.

Roof Panels; GA
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One pi ece of each type and finish to be used, 9 inches |ong,
full width.

Fasteners; GA

Two sanpl es of each type to be used with statenent regarding
i ntended use. If so requested, random sanples of screws, bolts,
nuts, and washers as delivered to the jobsite shall be taken in
the presence of the Contracting Oficer and provided to the
Contracting Officer for testing to establish conpliance with
speci fied requirenents.

Gaskets and Insul ati ng Conpounds; GA
Two sanpl es of each type to be used and descriptive data.
Seal ant; GA
One sanpl e, approximately 1 pound, and descriptive data.
1.3 GENERAL REQUI REMENTS

The Contractor shall furnish a commercially avail abl e roofing system which
satisfies the specified design and additional requirenents contained
herein. The roofing systemshall be provided by the Contractor as a
conplete system as tested and approved in accordance with UL 580. Roof
panel s, conponents, transitions, accessories, and assenblies shall be
supplied by the sanme roofing system manufacturer

1.3.1 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 securenment conponents, and assenblies tested and approved
in accordance with UL 580. The systemshall be installed on a substrate
specified in Section 06100 ROUGH CARPENTRY. In addition, the system shal
consi st of panel finishes, slip sheet, insulation, vapor retarder, al
accessories, conponents, and trimand all connections wi th roof panels.
This includes roof penetration items such as vents, curbs, skylights;
interior or exterior gutters and downspouts, 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

1.3.2 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.

1.3.3 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 particul ar roof system
furnished. The installer may be either enployed by the nmanufacturer or be
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an i ndependent installer.
1.4 DESIGN LOADS

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

1.5 PERFORMANCE REQUI REMENTS

The nmetal roofing systemsupplied shall conformto the roof slope, the

under |l aynment, 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.

1.6 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. WMaterial shall not be covered wth
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.

1.7 WARRANTI ES

The Non- Structural Metal Roofing System shall be warranted as outlined
bel ow. Any energency temporary repairs conducted by the owner shall not
negate the warranties.

1.7.1 Contractor's Wat herti ghtness Warranty

The Non- Structural Metal Roofing System shall 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 elenments 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
not limted to, the roof panels, fasteners, connectors, roof securenent
conponents, and assenblies tested and approved in accordance with UL 580.
In addition, the system shall 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 Al

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 wi nd 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 submitted along with Contractor's warranty; however, the
Contractor shall be ultimately responsible for this warranty. The
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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

t he 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.

.7.2 Manuf acturer's Material Warranties

The Contractor shall furnish, in witing, the follow ng manufacturer's
material warranties which cover all Non-Structural Metal Roofing System
conponents such as roof panels, flashing, accessories, and trim fabricated
fromcoil materi al

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 coated steel as specified herein will not rupture, fai
structurally, or perforate under nornal 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 material.

b. A manufacturer's 20 year exterior material finish warranty
warranting that the factory col or finish, under nornal atnospheric
conditions at the site, will not crack, peel, or delamnate; chalk in
excess of a nunerical rating of 8 when nmeasured 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 naterial

. 8 COORDI NATI ON MEETI NG

A coordi nation meeting shall be held within 45 days after contract award
for mutual understanding of the netal roofing system contract requirenents.
This neeting shall take place at the building site and shall include
representatives fromthe Contractor, the roofing system manufacturer, the
roofing supplier, the erector, the designer, and the Contracting Oficer
Al items required by paragraph SUBM TTALS shall be discussed, including
appl i cabl e standard manufacturer shop drawi ngs, and the approval process.
The Contractor shall coordinate time and arrangenents for the neeting.

PART 2 PRODUCTS

2.

2.

1 ROOF PANELS

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 |longer than 30
feet may be furnished if approved by the Contracting Oficer. Wdth of
sheets shall provide nominal 12 inches of coverage in place. 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
roofing 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.

1.1 St eel Panel s
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Zinc-coated steel conformng to ASTM A 653/ A 653M al um num zinc all oy

coated steel conforming to ASTM A 792/ A 792M AZ 50 coating; or

al um num coat ed steel conforming to ASTM A 463/ A 463M Type 2, coating

designation T2 65. Uncoated roof panels shall be 0.024 inch thick m nimm
Panel s shall be within 95 percent of the nom nal thickness.

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 |l 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 bitunm 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.

2.3 FASTENERS

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
performance requirements. 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 el astoneric naterial 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. Color shall match the color indicated in
Section 09915 COLOR SCHEDULE. The exterior coating shall be a nomnal 1 ml
t hi ckness consisting of a topcoat of not less than 0.7 ml dry film

t hi ckness and t he paint manufacturer's reconmrended priner of not |ess than
0.2 m| thickness. The exterior color finish shall nmeet the test

requi renents 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 Formability Test
VWhen subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di ameter mandrel, the coating filmshall show no evidence of fracturing to
t he naked eye.

2.5 UNDERLAYMENTS

2.5.1 Felt Underl aynent
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Felt underlaynent shall be No. 30 felt in accordance with ASTM D 226, Type
.

2.5.2 Rubberi zed Under | ayment

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 act ured by GAF Buil ding Materials Corporation

2.5.3 Slip Sheet

Slip Sheet shall be 5 pounds per 100 sf rosin sized unsaturated buil ding
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 applicabl e 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
recomendat i ons.

2.7 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ating conpounds shall be nonabsorptive and suitable for
i nsul ati ng contact points of inconpatible materials. Insulating conmpounds
shal | be nonrunning after drying.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall be in accordance with the nmanufacturer's erection
instructions and drawi ngs. 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 screw fastener and gasketed washer; however, sheets wth
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces and edges shall be kept clean and free from
seal ant, netal cuttings, hazardous burrs, and other foreign material

St ai ned, discol ored, or damaged sheets shall be renmoved fromthe site

3.1.1 Roofi ng

Side | aps shall be laid away fromthe prevailing winds. Side and end | ap
di stances, joint sealing, and fastening and spaci ng 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 seal ant shal
conformto the manufacturer's recomrendation 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

3.1.2 Field Form ng of Roof Panels for Unique Areas

VWen roofing panels are fornmed fromfactory-color-finished steel coils at
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the project site, the sane care and quality control measures 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 formed shal
be performed as necessary just prior to the rolling operations.

3.1.3 Under | aynment

Under | aynment 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. Al

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 manufacturer's witten instructions. The underlaynents
shal |l ensure that any water that penetrates bel ow the nmetal roofing panels
wi Il drain outside of the building envel ope.
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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

BUI LDI NG NUMBER:

CORPS OF ENG NEERS CONTRACT NUMBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

OMNER

OMNNER:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE NUMBER:

wpl261 SECTI ON 07412 Page 10



Grand Forks Phase 1 Levees

CONTRACTOR S FI VE (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 LDI NG | S
WARRANTED BY FOR A PERI CD OF FI VE (5) YEARS
AGAI NST WORKMANSHI 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,
VETAL ROOF PANELS, FASTENERS, CONNECTORS, ROOF SECUREMENT COVPONENTS, AND
ASSEMBLI| ES TESTED AND APPROVED | N ACCORDANCE W TH UL 580. | N ADDITI ON, THE
SYSTEM PANEL FI NI SHES, SLI P SHEET, | NSULATI ON, VAPCR RETARDER, ALL

ACCESSORI ES, COVPONENTS, AND TRIM AND ALL CONNECTI ONS ARE | NCLUDED. THI'S

| NCLUDES ROCF PENETRATI ON | TEM5 SUCH AS VENTS, CURBS, SKYLIGHTS; | NTERI OR OR
EXTERI OR GQUTTERS AND DOMNSPQUTS; EAVES, RIDGE, HI P, VALLEY, RAKE, GABLE,

WALL, OR OTHER ROOF SYSTEM FLASHI NGS | NSTALLED AND ANY OTHER COVPONENTS

SPECI FIED WTHI N THI' S CONTRACT TO PROVI DE A WEATHERTI GHT ROOF SYSTEM AND

| TEMS SPECI FI ED | N OTHER SECTI ONS OF THE SPECI FI CATI ONS THAT ARE PART OF THE
NON- STRUCTURAL METAL ROOFI NG SYSTEM

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE, AND LEAKAGE
ASSCCI ATED W TH THE NON- STRUCTURAL METAL ROCF SYSTEM COVERED UNDER THI S
WARRANTY SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER.  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)

(Company Presi dent) (Dat e)
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR

NON- STRUCTURAL METAL ROCFI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI' S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE NON- STRUCTURAL METAL ROOFI NG SYSTEM
VWH 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 CUTLI 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, FIRE, 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 ClVIL DI SOBEDI ENCE, WAR, OR DAMAGE CAUSED BY
FALLI NG OBJECTS.

3. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LI KE.

4. FAI LURE 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
DOWNSPOUTS OR ALLOW PONDI NG WATER TO COLLECT ON THE ROCF SURFACE.
CONTRACTOR S DESI GN SHALL | NSURE FREE DRAI NAGE FROM THE ROOF AND NOT ALLOW
PONDI NG WATER.

5. TH'S WARRANTY APPLI ES TO THE NON- STRUCTURAL METAL ROOFI NG SYSTEM | T
DOES NOT | NCLUDE ANY CONSEQUENTI AL DAMAGE TO THE BUI LDI NG | NTERI OR OR
CONTENTS WHI CH | S COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED I N
THI' S CONTRACT.

6. TH' S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN

CONSENT OF THE CONTRACTOR; AND THI 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 FI VE (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 CR I N WRI TI NG FROM ElI THER THE
OMER OR CONTRACTI NG CFFI CER. EMERGENCY REPAI RS TO PREVENT FURTHER ROOF
LEAKS SHALL BE I NI TI ATED | MMEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR
APPROVAL TO REPAI R OR REPLACE THI S ROOF SYSTEM W THI N SEVEN (7) CALENDAR
DAYS. ACTUAL WORK FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED

W THI N 30 DAYS AFTER RECEI PT OF NOTICE, AND COVWPLETED W THI N A REASONABLE
TIME FRAME. | F THE CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY
PROVI SI ONS, AS STATED | 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 CHARGE THE COST TO THE CONTRACTCOR.

IN THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A WARRANTABLE DEFECT,
THE CONTRACTOR MAY CHALLENGE THE OANER S DEMAND FOR REPAI RS AND/ 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 TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF THE DI SPUTED
DEFECTS. UPON BEI NG | NVOKED, THE PARTIES SHALL, W TH 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 AGREEMENT 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 TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTRCOM OR S| TE SELECTED, ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EI THER PARTY DESI RI NG A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARING WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRI TTEN 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 TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT.

A FRAVED 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 07469

MVETAL SI DI NG

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 ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

AANVA 1402. 86 St andard Specifications for Al um num
Siding, Soffit and Fascia

.2 SUBM TTALS

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

SD- 01 Data
Al um num Si di ng; GA.
Al um num Soffit; GA

Al um num Gutters and Downspouts; GA

Manuf acturer's standard printed product data and installation instructions
for specified products.

SD- 14 Sanpl es
Al um num Si di ng; GA
Al um num Soffit; GA
Al um num Gutters and Downspouts; GA.

a. Selection Sanples: Submt color chips of nanufacturer's full
range of colors for Architect's selection.

b. Verification Sanples: Submit three sanples, each 12 inches in
| ength, of each specified product in specified color.

.3 DELI VERY, STORAGE, AND HANDLI NG

Deliver nmetal siding and soffit products to project site in original
packaging. Store siding and soffit products in original packaging, on flat
surface under cover, stacked no nore than 12 boxes hi gh.

.4 WARRANTY

Provi de manufacturer's standard linmted lifetime warranty that products are
free from manufacturing defects when installed according to manufacturer's
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specifications. Warranty period shall be lifetine for original owner;
50-year fromdate of purchase transferable to subsequent owners.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Al unmi num Si di ng

3105- H27P al um num sheet. Mnimumtensile strength shall be 28,000 psi and
m nimumyield strength shall be 25,000 psi. Conformto AAMA 1402. 86.

Doubl e 4-inch profile, 8 inches exposure; nomnal 12 feet 6 inch piece

I ength. Thickness: 0.024 inch. Finish shall be 2-phase operation

i ncl udi ng corrosion-inhibiting prinmer and baked-on hi gh-performance acrylic
t opcoat .

Accessories shall be alum num of same thickness, finish, and col or as
siding and shall include the follow ng:

a. Louvers - closed.

b. Starter strips.

c. CQutside corner posts.

d. Inside corner posts.

e. J-channels.

f. General purpose trim
2.1.2 Al umi num Sof fit

3105 al umi num sheet. Mnimumtensile strength shall be 26,000 psi and
mnimmyield strength shall be 22,000 psi. Conformto AAMA 1402. 86

12 inch wide panels with interlocking edges and el ongated nailing hens, 3/8
inch deep, with double 5.5 inch wide faces form ng V-grooves at 6 inches on
center. Perforations shall be 1/16 inch diameter holes on 5/32 inch
staggered centers in a uniformb5 inch wide pattern along entire pane
length. Ventilation shall be 15 square inches per square foot net free
area. Material thickness shall be 0.019 inch. Finish shall be 2-phase
operation including corrosion-inhibiting prinmer and baked-on

hi gh- performance acrylic topcoat. Provide all accessories for conplete
watertight installation

2.1.3 Al umi num Gutters and Downspouts

2.1.3.1 Qutters
6 inch standard OG gutter. Material thickness shall be 0.032 inch. Finish
shal | be 2-phase operation including corrosion-inhibiting priner and
baked-on hi gh-performance acrylic topcoat. Provide all accessories for
conplete watertight installation

2.1.3.2 Downspout s

3 inch by 4 inch standard rectangul ar corrugated downspout. Materia
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t hi ckness shall be 0.027 inch. Finish shall be 2-phase operation including
corrosion-inhibiting primer and baked-on hi gh-perfornmance acrylic topcoat.
Provide all accessories for conplete watertight installation.

2.1. 4 Vapor Ret arder
See Section 07311 ROCFI NG, STRI P SH NGLES
2.1.5 Joint Sealers
See Section 07900 JO NT SEALI NG
PART 3  EXECUTI ON
3.1 EXAM NATI ON

Exam ne substrate conditions before beginning installation of netal siding,
soffit, gutters and downspout products; verify dinmensions and acceptability
of substrate. Do not proceed with installation until unacceptable

condi tions have been corrected.

3.2 | NSTALLATI ON

Installation of vapor retarder is specified in Section 07311 ROOFI NG STRIP
SHINGES. Install nmetal siding, soffit, gutters and downspout products in
accordance with manufacturer's printed installation instructions. Attach
siding and soffit panels to substrate interlocked and | apped for

weat hertight installation, nails conceal ed; install horizontal components
true to level and vertical conponents true to plunmb. Space siding nails at
16 inches on center; center nails in nailing slots without binding to all ow
for thermal novenent. Paint or otherwi se protect dissimlar netals in
contact. Installation of joint sealers is specified in Section 07900 JO NT
SEALI NG

3.3 ADJUSTI NG AND CLEANI NG
Clean dirt fromsurface of installed products, using mld soap and water
After conpleting installation, renove fromproject site excess naterials

and debris resulting frominstallation.

-- End of Section --
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SECTI ON 07530

ELASTOVERI C ROOFI NG ( EPDM)

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 D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Menbr ane
ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies

UL 790 (1997; Rev thru Jul 1998) Tests for Fire
Resi stance of Roof Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-13 Certificates
Materials; FIO
Certificates of conpliance attesting that the roofing system and
material s neet specification requirenents. The certificates shall
list the components required for the specified fire and w nd
uplift resistance ratings.
1.3 GENERAL REQUI REMENTS
El astomeri c menbrane roofing shall be fully adhered to the roof surfaces

i ndi cated. Roofing nenbrane sheet w dths shall be consistent with nenbrane
attachment methods and wind uplift requirements, and shall be as |arge as
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practical to mnimze joints. Mnbrane shall be free of defects and
foreign material. Flashing work shall be coordinated to pernit continuous
menbrane installation operations. Applied insulation shall be
weat her proof ed by the menbrane on the sane day.

. 3.1 Del i very and Storage

Materials shall be delivered to the jobsite in the manufacturer's ori ginal
unopened packages, clearly marked with the manufacturer's nane, brand nane,
and description of contents. Materials shall be stored in clean, dry
areas. Storage tenperatures shall be as specified by the manufacturer
Materials other than ballast stored on the roof shall not exceed one day's
supply and shall be distributed so as not to exceed the roof |ive |oad
capacity.

.3.2 Fire Resi stance

The conpl eted roof systemshall have a ASTM E 108 (sane test as UL 790 and
FM P9513, Appendix A) Class B classification, and neet fire test

requi renents of UL 1256 or FM P9513, Appendi x B for roof deck construction
Conpl i ance of each component of the roofing system shall be evidenced by
| abel or by witten certification fromthe nmanufacturer

.3.3 Wnd Uplift Requirenents

Ful |y adhered roofing systens shall have a 90 UL 580 C ass Rating or FM
P9513, Appendix C Wndstorm C assification. Ratings from other independent
| aboratories may be substituted provided that the tests, requirements and
rati ngs are docunmented to be equivalent, to the satisfaction of the
Contracting Oficer.

.3.4 VWarranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 10 years from acceptance of the work. Warranty shal
state that manufacturer shall repair or replace defective materials if the
roofing system |l eaks or allows the insulation beneath the nenbrane to
become wet during the period of the warranty.

PART 2 PRODUCTS

2.

2.

1  ADHESI VES

Adhesi ves, splicing cenments, solvents, and seal ants shall be as recomended
by the nenbrane manuf acturer

.2 FASTENERS

Fasteners for sheet-netal flashing shall be corrosion resistant stee
annul ar-type nails or screws.

.3 FLASHI NG

Fl ashing shall be of ultra-violet resistant naterials as recommended by the
menbrane manufacturer. Prefabricated shaped fl ashings shall be used where
possi bl e. Sheared edges of netal flashings that contact the nenbrane shal
be turned into a tight hem

4 MENVBRANE
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Menbrane shall conformto ASTM D 4637, Type | EPDM Grade 1; Cass U, 0.060
i nch m ni num t hi ckness.

.5 PREFABRI CATED ACCESSCRI ES

Pi pe seal s and expansion joint covers shall be types and sizes recomended
by the nenbrane manuf acturer

.6 WALKWAYS

Wal kways shal |l be rubber mats, roofing manufacturer's standard size and

t hi ckness. Where drai nage woul d be bl ocked by wal kway, spaces shall be
provi ded between or belowto facilitate drainage. Alternative wal kway
material may be used if recomrended by the manufacturer and approved by the
Contracting O ficer.

PART 3 EXECUTI ON

3.

1 ENVI RONMENTAL CONDI T1 ONS

Menbrane shall not be installed in high wind, inclenment weather or when
there is visible ice, frost or noisture on the deck, insulation or
menbrane. Menbrane shall not be installed when air tenperature is bel ow
the m ni mum speci fied by the nenbrane manufacturer

.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nmenbrane installation before roofing is begun

I nsul ation over which elastonmeric roofing is installed shall conformto
Section 07220 ROOF | NSULATI ON. Surfaces agai nst which nenbrane is applied
shal |l be smooth, clean, and free fromdirt, water, dew, oil, grease, sharp
edges and construction debris; all joints over 1/4 inch wi de shall be

seal ed; joints over 1/2 inch between insulation boards shall be filled with
the sane insulation. Wod nailers shall conply with Section 06100 ROUGH
CARPENTRY

.3 | NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as otherw se specifi ed.

. 3.1 Fl ashi ng

Edges of menbrane, projections through the roof and changes in roof planes
shall be flashed. The flashing material shall be extended and seal ed a

m ni mum of 3 inches on each side of the fasteners which attach the nenbrane
to nailers. The installed flashing shall be fastened at the top of the
flashing a maxi num of 12 inches on center under netal counter-flashing or
cap.

.3.2 Menbrane I nstall ation

Menbrane shall be applied in accordance with the nanufacturer's
instructions and the follow ng requirenments. Adjoining sheets conprising

t he menbrane shall be adhered one to another using a butyl-based contact
adhesive. Mninmumw dth of the laps shall be 3 in. A primer shall be used
bef ore applying the contact adhesive if required by the menbrane
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manufacturer. In applying the contact adhesive, the mninumthickness of
the wet filmshall be in accordance with the nenbrane manufacturer's
recomendat i ons. If manufacturer's reconmmendati ons are not avail able, the

m ni mum t hi ckness shall be 0.025 inch. A wet filmthickness gage shall be
used to deternmine wet filmthickness. Direction of lap shall be such that
water flows over lap. Menbrane joints shall be free of winkles or
fishnmouths. Before application of the contact adhesive, the rubber
surfaces to be mated shall be well cleaned. Joints shall be inspected over
entire length after conpletion and defective areas shall be reseal ed and
pat ched. Damaged areas of menbrane shall be renpved and replaced with new
mat eri al s, |apping underlying menbrane by at |east 3 inches on all sides.

3.3.3 Installati on of Wal kways
Wal kways shall be installed as specified by the manufacturer
3.4 PROTECTI ON OF FI Nl SHED ROOFI NG

The roofing menbrane shall be protected from damage by ot her trades. After
conpl etion of work by other trades, the protection shall be renoved and the
roof shall be inspected. Any damage shall be repaired in accordance with

t he recommendati ons of the roofing manufacturer

3.5 I NSPECTI ON

The Contractor shall establish and naintain an i nspection procedure to
assure conpliance of the installed elastoneric roofing with the contract
requi renents. The procedure shall include a checklist of points to be
observed. Any work found not to be in conpliance with the contract shal
be pronptly renoved and replaced or corrected in an approved nanner.

Quality control shall include, but not be limted to, the foll ow ng:
a. QObservation of environmental conditions; nunmber and skill [evel of
roofing workers; start and end tine of various tasks; condition of
substrate.

b. Verification of conpliance of materials before, during and after
installation.

c. Inspection of insulation, nailers, flashings, penetrations and
wor k requiring coordination with roofing.

d. Inspection of menbrane placenment, splicing, and attachment.
e. Inspection of placenent of ballast and wal kways.
f. Verification of ballast weight.

-- End of Section --
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SECTI ON 07600

SHEET METALWORK, GENERAL

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 167 (1999) Stainless and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM B 32 (1996) Sol der Met al

ASTM B 209M (1995) Al um num and Al um num Al | oy Sheet

and Plate (Metric)

ASTM B 221M (1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

ASTM B 370 (1998) Copper Sheet and Strip for Building
Construction

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used i n Roofing and Waterproofing

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVQ
Conpounds and Chl ori nated Pol y( Vi nyl
Chl ori de) (CPVC) Compounds

ASTM D 2822 (1991; R 1997el) Asphalt Roof Cenent
ASTM D 4022 (1994) Coal Tar Roof Cenent, Asbestos
Cont ai ni ng
ASTM D 4586 (1993) Asphalt Roof Cenent, Asbestos Free
SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA)
SMACNA Arch. Manual (1993; Errata; Addenda Cct 1997)

Architectural Sheet Metal Manual
1.2 GENERAL REQUI REMENTS

Sheet metal work shall be acconplished to form weathertight construction
wi t hout waves, warps, buckles, fastening stresses or distortion, and shall
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al | ow for expansion and contraction. Cutting, fitting, drilling, and other
operations in connection with sheet netal required to accombdate the work
of other trades shall be performed by sheet metal mechanics. Installation

of sheet netal items used in conjunction with roofing shall be coordi nated
with roofing work to pernmit continuous roofing operations. Sheet netal work
pertaining to heating, ventilating, and air conditioning is specified in
Section 15895 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.3 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be adequately packaged and protected during shipnment and
shal | be inspected for damage, danpness, and wet-storage stains upon
delivery to the jobsite. Materials shall be clearly |labeled as to type and
manuf acturer. Sheet netal items shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas unti

i medi ately before installation.

PART 2 PRODUCTS

2.

1 VATERI ALS

Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any netal
listed by SMACNA Arch. Manual for a particular itemmy be used, unless

ot herwi se specified or indicated. WMaterials shall conformto the

requi renents specified below and to the thicknesses and configurations
established in SMACNA Arch. Manual. Different items need not be of the
same nmetal, except that if copper is selected for any exposed item al
exposed items shall be copper

1.1 Formed Al umi num Gravel Stop

Type shall be simlar to "Formed Gravel Stop - Fascia Systenmd Chapter 2,
figure 2-1, SMACNA Arch. Manual and as shown on drawi ngs. Material shall be
0.040 inch alum num Finish shall be factory-applied "Kynar 500" PVF
coating, or equal. Color shall be selected from nmanufacturer's standard
colors after award of contract. Continuous concealed clip shall be sane
material as fascia. Provide fasteners of correct |ength and type.

1.2 Scupper and Conduct or Head

Type shall be simlar to "Scupper Design and Installation," Figure 1-26,
page 1.59, SMACNA Arch. Manual and as shown on drawi ngs. Material shall be
0.040 inch alum num Finish shall be factory-applied "Kynar 500" PVF
coating, or equal. Color shall be selected from nanufacturer's standard
colors after award of contract. Provide necessary fasteners, hangers and
accessori es.

. 1.3 Gutters and Downspouts

Mat erial shall be 0.032 inch prefinished al um num Rectangul ar desi gn.
Provi de necessary clips, fasteners, hangers and accessories. Finish shal
be factory-applied "Kynar 500" PVF coating, or equal. Finish shall be
color selected from manufacturer's standard colors after award of contract.

. 1.4 M scel | aneous Fl ashi ng

Base flashing, counterflashings, roof penetration flashings, and
nm scel | aneous fl ashings as shown on drawi ngs. Material shall be 0.032 inch
al um num sane finish as adjacent construction
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2.1.5 Scul ptured Metal Cornice

Type: See drawi ngs for shape. Material shall be 0.40 inch al um num
Fi ni sh shall be factory-applied "Kynar 500" PVF coating, or equal

2.1.6 Fabri cation
Form sections true to shape, accurate in size, square, and free from
di stortion or defects. Hem exposed edges on underside 1/2 inch; miter and
seam corners. Weld al um num seans.

2.1.7 Accessories
Accessories and other itenms essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded. Fastener shall be stainless steel, alum num or galvanized
steel. Finish exposed fasteners sane as adjacent construction

2.1.8 Al umi num Extrusions
ASTM B 221M All oy 6063, Tenper T5.

2.1.9 Bi t um nous Cemnent

Type | asphalt cenment confornming to ASTM D 2822 or ASTM D 4586. For coa
tar roofing; coal tar cenent conforming to ASTM D 4022.

2.1.10 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weather
resi stant sealant as specified in Section 07900 JO NT SEALI NG

2.1.11 Fast eners

Fasteners shall be compatible with the fastened material and shall be the
type best suited for the application

2.1.12 Fel t
ASTM D 226, Type |I.
2.1.13 Pol yvi nyl Chloride (PVC) Reglets
ASTM D 1784, C ass 14333D, 0.075 inch mnimum thickness.
2.1.14 Alum num Al |l oy Sheet and Pl ate
ASTM B 209M anodi zed clear form alloy, and tenper appropriate for use.
2.1.15 Copper
ASTM B 370, Tenper H 00.
2.1.16  Stainless Stee
ASTM A 167, Type 302 or 304; fully anneal ed, dead soft temnper.

2.1.17 Sol der
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2.

ASTM B 32, 95-5 tin-antinony.
1.18 Thr ough-Wal | Fl ashi ng

a. Stainless steel, Type 304, not |less than 0.003 inch thick
conpl etely encased by and pernmanently bonded on both sides to 50
pound hi gh strength bitum nized crepe kraft paper, using hot
asphalt, heat, and pressure.

b. Three ounce copper sheet, with 2 mls of dense, clear
pol yet hyl ene sheet bonded to each side of the copper

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

Unl ess ot herwi se specified or indicated, exposed edges shall be fol ded back
to forma 1/2 inch hemon the conceal ed side, and bottom edges of exposed
vertical surfaces shall be angled to formdrips. Bitum nous cenent shal

not be placed in contact with roofing menbranes other than built-up roofing.

.2 PROTECTI ON OF ALUM NUM

Al umi num shall not be used where it will be in contact with copper or where
it will contact water which flows over copper surfaces. Al umnumthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, masonry,
or ferrous metals shall be protected agai nst gal vanic or corrosive action
by one of the follow ng methods:

2.1 Pai nt

Al umi num surfaces shall be solvent cleaned and gi ven one coat of
zi nc- mol ybdat e primer and one coat of alumi num paint as specified in
Section 09900 PAI NTI NG GENERAL.

. 2.2 Nonabsor pti ve Tape or Gasket

Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and cermented to the alum num surface using a cement conpatible with
al um num

.3 CONNECTI ONS AND JO NTI NG

. 3.1 Sol deri ng

Sol dering shall apply to copper, and stainless steel itens. Edges of sheet
netal shall be pretinned before soldering is begun. Soldering shall be
done slowy with well heated soldering irons so as to thoroughly heat the
seans and conpletely sweat the solder through the full width of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall followinmediately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be

t horoughly cl eaned fromthe sheet nmetal with a water sol ution of washing
soda and rinsed with clean water

. 3.2 Ri veting

Joints in alum num sheets 0.040 inch or less in thickness shall be
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nechani cal | y nade.
3.3.3 Searmi ng

Fl at -1 ock and sol dered-1ap seanms shall finish not Iess than 1 inch wi de.
Unsol dered plain-lap seans shall |lap not |ess than 3 inches unless
ot herwi se specified. Flat seans shall be made in the direction of the flow

3.4 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet nmetalwork. Butt joints of cleats shall be spaced
approxinmately 1/8 inch apart. The cleat shall be fastened to supporting
wood construction with nails evenly spaced not over 12 inches on centers.
VWere the fastening is to be nade to concrete or masonry, screws shall be
used and shall be driven in expansion shields set in concrete or nmasonry.

3.5 FLASHI NGS

Fl ashings shall be installed at |ocations indicated and as specified bel ow
Sealing shall be according to the flashing nmanufacturer's recomrendati ons.
Fl ashi ngs shall be installed at intersections of roof with vertica
surfaces and at projections through roof, except that flashing for heating
and pl unbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.
Except as otherw se indicated, counter flashings shall be provided over
base flashings. Perforations in flashings made by masonry anchors shall be
covered up by an application of bitunm nous plastic cement at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be fornmed to direct water to the outside of the system

3.5.1 Count er Fl ashi ngs

Except as otherw se indicated, counter flashings shall be provided over
base flashings. Counter flashing shall be installed as shown on the
drawi ngs. Counter flashing shall be factory fornmed to provide spring
action agai nst the base flashing.

3.5.2 St epped Fl ashi ng

St epped fl ashing shall be installed where sloping roofs surfaced with
shi ngl es abut vertical surfaces. Separate pieces of base flashing shall be
placed in alternate shingle courses.

3.5.3 Thr ough-Wal | Fl ashi ng

Through-wal | flashing includes sill, lintel, and spandrel flashing. The
flashing shall be laid with a | ayer of nortar above and bel ow the flashing
so that the total thickness of the two layers of the nortar and fl ashing
are the same thickness as the regular nortar joints. Flashing shall not
extend further into the masonry backup wall than the first nortar joint.
Joints in flashing shall be |apped and seal ed. Flashing shall be one piece
for lintels and sills.

3.5.3.1 Li ntel Fl ashing

Lintel flashing shall extend the full length of lintel. Flashing shal
extend t hrough the wall one nmasonry course above the lintels and shall be
bent down over the vertical leg of the outer steel lintel angle not |ess
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than 2 inches, or shall be applied over top of masonry and precast concrete
lintels. Bedjoints of lintels at control joints shall be underlaid with
sheet netal bond breaker

3.5.4 Val | ey Fl ashi ng

Val l ey flashing shall be installed as specified in SMACNA Arch. Manual and
as indi cat ed.

3.6 CONTRACTOR QUALI TY CONTRCL

The Contractor shall establish and naintain a quality control procedure for
sheet netal used in conjunction with roofing to assure conpliance of the
installed sheet metalwork with the contract requirenments. Any work found
not to be in conpliance with the contract shall be pronptly renoved and
repl aced or corrected in an approved manner. Quality control shal

i nclude, but not be limted to, the foll ow ng:

a. Qoservation of environnmental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.

b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of sheet nmetalwork for proper size and thickness,
fastening and joining, and proper installation

The actual quality control observations and inspections shall be docunented
and a copy of the docunentation furnished to the Contracting Oficer at the
end of each day.

-- End of Section --
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SECTI ON 07720

ROCF VENTI LATORS

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 209M (1995) Al um num and Al um num Al | oy Sheet
and Plate (Metric)

ASTM B 221M (1996) Al um num and Al um num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)

AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1995) M ni mum Desi gn Loads for Buil dings
& Other Structures

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA Arch. Manual (1993; Errata; Addenda Cct 1997)
Architectural Sheet Metal Mnua

1.2 DESI GN REQUI REMENTS

Ventilators shall be designed for use with the specific type of project
roofing system and shall provide uniformand continuous air flow.

Ventil ator design shall provide protection against rain and snow, and shal
be provided with a continuous weep along the bottom of both sides of w nd
band. Units shall be self-cleaning by the action of the el enents, and
shal | have provisions for carrying water and normal wi nd-transported soi
matter to the outside. Units shall be designed for w ndspeeds of not |ess
than 80 nph in accordance with ASCE 7. Ventilators shall be free of

i nternal obstructions or nmoving parts which will require naintenance, and
shal |l be conplete with type of mounting indicated on draw ngs.

1.3  QUALI FI CATION
Manuf acturer shall specialize in design and nmanufacture of the type of roof
ventilators specified in this section, and shall have a mininumof 3 years
of docunented successful experience. Ventilator installer shall be
experienced in the installation of ventilator types specified.

1.4 DELI VERY, STORAGE AND HANDLI NG
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Roof ventilators shall be cartoned or crated prior to shipnent.
Ventilators shall be protected from noi sture and danage. Danmaged itens
shall be renoved fromsite.

1.5 PRQIECT/ SI TE CONDI TI ONS
Rough openi ngs shall be field-measured and recorded on shop draw ngs prior
to fabrication of roof ventilators. Fabrication shall be scheduled with
constructi on schedul e.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Al um num Ext r usi ons

Al umi num ext rusi ons shall be alloy 6063, tenmper T5 in conpliance with ASTM
B 221M

2.1.2 Al unm num Sheet s

Al umi num sheets shall be all oy 5005, tenper H15 or alloy 3003, tenper H14
in conpliance with ASTM B 209M

2.2 STATI ONARY VENTI LATORS

Stationary roof ventilators shall be fabricated of alum numw th seamnl ess
spun coni cal - shaped weat hercap, and shall have straight-through drai nage
for elimnating the possibility of air-borne debris collecting in the
ventilator openings. Insect screens shall be provided.

2.3 RI DGE VENT

Fabricate of 0.019 inch thick sheet aluminumw th baffles to prevent snow
and rain entering and weepholes to allow water to drain to roof. Vent
shal | have m ninmum net free area of 16 square inches per linear feet.
Provi de splice plates and end caps as required.

2.4 FABRI CATI ON

Wl ds, sol dered seans, rivets and fasteners shall be clean, secure,

wat ertight, and snooth. Edges shall be wired or beaded, where necessary,
to ensure rigidity. Joints between sections shall be watertight and shal
al l ow for expansion and contraction. Galvanic action between different
metals in direct contact shall be prevented by nonconductive separators.

2.5  SCREENS
Screens shall be furnished by ventilator manufacturer as part of ventilator
assenbly. Screen (with franmes) shall be manufactured of material to match
ventilators, and shall be designed to be easily renoved for cleaning
pur poses.

PART 3 EXECUTI ON

3.1 PREPARATI ON
Rough openi ngs and ot her roof conditions shall be prepared in accordance

wi th approved shop draw ngs and manufacturer's recommendati ons. Before
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starting the ventilator work, surrounding roof surfaces shall be protected
from damage

3.2 | NSTALLATI ON

Roof ventilator installation shall be coordinated with roofing work, and
shall be installed in accordance with approved shop draw ngs,

manuf acturer's published instructions, and chapter 8 of SMACNA Arch. Manual
The ventilator installation shall be watertight and shall be free of

vi bration noise. Al um num surfaces shall be protected fromdirect contact

with inconmpatible materials. Al umnum surfaces which will be in contact

with sealant shall not be coated with a protective material. Al um num
shall not be used with copper or with water which flows over copper
surfaces. Roof ventilators shall be cleaned in accordance with ventil ator
manuf acturer's recomrendati ons.

3.3 PROTECTI ON
Exposed ventilator finish surfaces shall be protected against the
accunul ation of paint, grinme, mastic, disfigurenment, discoloration and

damage for duration of construction activities.

-- End of Section --
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SECTI ON 07900

JO NT SEALI NG

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 Materia

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 1056 (1998) Flexible Cellular Materials -

Sponge or Expanded Rubbe

1.2 SUBM TTALS

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

SD- 01 Data
Seal ant; C .

Manuf acturer's descriptive data including storage requirenents,
shelf life, curing time, instructions for mxing and application
and priner data (if required). A copy of the Material Safety Data
Sheet shall be provided for each solvent, primer or seal ant
material. Include color charts for color selection

1.3 ENVI RONMVENTAL REQUI REMENTS

The anbi ent tenperature shall be within the limts of 40 to 90 degrees F
when the seal ants are applied.

1.4 DELI VERY AND STORAGE

Materials shall be delivered to the job in the manufacturer's origina
unopened contai ners. The container |abel or acconpanying data sheet shal
i nclude the following information as applicable: manufacturer, name of
material, fornula or specification nunber, |ot nunber, color, date of
manuf acture, mxing 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 unl ess otherw se

speci fied by the manufacturer
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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.

2.1.1 Rubber

Cel I ul ar rubber sponge backi ng shall be ASTM D 1056, Type 2, closed cell
Class A, round cross section

2.1.2 Synt heti ¢ Rubber

Synt heti c rubber backing shall be ASTM C 509, Option |, Type | preformed
rods or tubes.

2.1.3 Neopr ene

Neopr ene backi ng shall be ASTM D 1056, closed cell expanded neoprene cord
Type 2, Cass C, Gade 2C2.

2.2 BOND- BREAKER

Bond- br eaker shall be as recomrended by the seal ant nanufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

2.3 PRI MER

Primer shall be non-staining type as recomended by seal ant nanufact urer
for the application.

2.4 SEALANT
2.4.1 El astomeric
El astoneric seal ants shall conformto ASTM C 920 and the fol |l ow ng:
a. Polyurethane sealant: Gade NS, Cass 12.5, Use NI.
2.4.2 Toilet Room Seal ant

For plunbing fixtures, provide white silicone rubber, mldewresistant; GE
SCS 1702, Dow Corning 786, or approved equal

2.5 SOLVENTS 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 caul k shall be free of al

frost, condensation and noisture. G, grease, dirt, chalk, particles of
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nortar, dust, |loose rust, loose mll scale, and other foreign substances
shal |l be renoved from surfaces of joints to be in contact with the seal ant.
Gl and grease shall be removed with solvent and surfaces shall be w ped
dry with clean cloths. For surface types not |isted bel ow, the seal ant
manuf acturer shall be contacted for specific reconmendations.

3.1.2 Concrete and Masonry Surfaces

VWere surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renoved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renpved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandbl asted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work,
the nmetal 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 masking tape is used for a protective
cover, the tape and any residual adhesive shall be renmoved just prior to
appl ying 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

Whod 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 may 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  Prinmer
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
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adj acent to joints shall not be prinmed.
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. Sealant shall be forced into joints with sufficient
pressure to expel air and fill the groove solidly. Sealant shall be
installed to the indicated depth wi thout displacing the backing. Unless

ot herwi se indi cated, specified, or recomrended by the nmanufacturer, the
installed sealant shall be dry tooled to produce a uniformly snooth 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 matter, ridges and sags.
Seal er shall be applied over the seal ant when and as specified by the

seal ant manufacturer.

3.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of smears and
other soiling resulting fromthe seal ant application as work progresses.

-- End of Section --

wpl261 SECTI ON 07900 Page 5



Grand Forks Phase 1 Levees

PART 1

el e
AN R

>
2
N

NN
ouhwNER

PART 3
3.1
3. 1.
3.2

SECTI ON TABLE OF CONTENTS

DI VI SION 08 - DOORS & W NDOWS

SECTI ON 08110

STEEL DOCRS AND FRAMES

GENERAL

REFERENCES

SUBM TTALS

DELI VERY AND STORAGE
WARRANTY

PRODUCTS

DOORS AND FRAMES

THERVAL | NSULATED DOORS
WEATHERSTRI PPl NG

TRANSOM AND SI DELI GHT PANELS
DOCR LOUVERS ( GRI LLE)
FACTORY FI NI SH

EXECUTI ON
| NSTALLATI ON

1 Ther mal | nsul ated Door s
FI ELD PAI NTED FI NI SH

-- End of Section Table of Contents --

wp1261

SECTI ON 08110 Page 1



Grand Forks Phase 1 Levees

SECTI ON 08110

STEEL DOORS AND FRAMES

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 A250. 8 (1998) Steel Doors and Franmes
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 236 (1989; R 1993) Steady-State Ther mal
Perf ormance of Buil ding Assenblies by
Means of a Guarded Hot Box

ASTM C 976 (1990; R 1996) Thermal Perfornmance of
Bui | di ng Assenblies by Means of a
Cal i brated Hot Box

ASTM D 2863 (1997) Measuring the M ni mum Oxygen
Concentration to Support Candl e-Like
Conbustion of Plastics (Oxygen I ndex)

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Walls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

DOCR AND HARDWARE | NSTI TUTE ( DHI )

DH Al115.1G (1994) Installation Guide for Doors and
Har dwar e

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows

NFPA 80A (1996) Protection of Buildings from
Exterior Fire Exposures

NFPA 101 (1997; Errata 97-1; TIA 97.1) Life Safety
Code

STEEL DOOR | NSTI TUTE (SDOI)

SDA SDI - 106 (1996) Standard Door Type Nomencl ature
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sSDA SsDi - 107 (1997) Hardware on Steel Doors
(Rei nforcenent - Application)

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation
submttals 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
Doors; GA

Drawi ngs usi ng standard door type nonenclature in accordance with SDO
SDI - 106 indicating the | ocation of each door and frame, el evation of each
nodel of door and franme, details of construction, nethod of assenbling
sections, location and extent of hardware reinforcenent, 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 shipment, wel ded 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. Materials shall be delivered to the
site in undamaged condition, and stored out of contact with the ground and
under a weathertight covering permitting air circulation. Doors and
assenbl ed franes shall be stored in an upright position in accordance wth
DH Al115.1G  Abraded, scarred, or rusty areas shall be cleaned and touched
up with matching finishes.

.4 WARRANTY

Manuf acturer's standard performance guarantees or warranties shall be
provi ded.

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
heavy duty (Grade 11) unless otherw se indicated on the door and door frane
schedul es. Exterior doors and frames shall be designation G560 gal vani zed.
Interior doors and frames shall be designati on G560 gal vani zed. Doors and
frames shall be prepared to receive hardware conforning to the tenpl ates
and information provided 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 frames shall be
reinforced for surface applied hardware. Frames shall be wel ded type

Door frames shall be furnished with a mnimum of three janb anchors and one
floor anchor per janb. 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 additional janb anchor shall be provided. Rubber silencers
shall be furnished for installation into factory predrilled holes in door
frames; adhesively applied silencers are not acceptable. Where franmes are
installed in masonry walls, plaster guards shall be provided on door frames
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at hinges and strikes. Reinforcing of door assenblies for closers and

ot her 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 DOORS

The interior of thermal insulated doors shall be conpletely filled with
rigid plastic foam permanently bonded to each face panel. The thernal
conduct ance (U value) through the door shall not exceed 0.41 btu/hr tines
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 WEATHERSTRI PPI NG

Unl ess ot herwi se specified in Section 08700 BU LDERS HARDWARE

weat herstripping shall be as follows: Watherstripping for head and janb
shal | be nanufacturer's standard el astoneric type of synthetic rubber
vinyl, or neoprene and shall be installed at the factory or on the jobsite
in accordance with the door frane manufacturer's recomrendati ons.

Weat herstripping for bottom of doors shall be as shown. Air |eakage rate
of weat herstripping shall not exceed 0.20 cfm per linear foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.4 TRANSOM AND S| DELI GHT PANELS

Panel s for transom and sidelight shall be constructed in accordance wth
ANSI A250.8. Panels shall be nonrenopvable fromthe outside.

2.5 DOOR LOUVERS (GRILLE)

Provi de door louvers (grilles) of size as indicated; see draw ngs and
schedul es. Louvers shall be split-Y, security type. Face plate and frane
shal | be 12 gauge steel. Louvers shall be 18 gauge steel. Steel shal
have prime finish. Include insect screen. Provide Air Louvers Mde
1500- A, Anenpbstat Mdel PLSL, or approved equal

2.6 FACTORY FI NI SH

Doors and franes 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 acceptable.

Weat herstripping shall be installed at exterior door openings to provide a
weat hertight installation. Installation and operational characteristics of
fire doors shall be in accordance with NFPA 80, NFPA 80A and NFPA 101.

Hol | ow netal door frames shall be solid grouted.

3.1.1 Ther mal | nsul ated Door s
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Har dware and perinmeter seals shall be adjusted for proper operation. Doors
shal | be seal ed weathertight after installation of hardware and shall be in
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 Section
09900 PAI NTI NG GENERAL. Weatherstrips shall be protected from paint.
Finish shall be free of scratches or other blenishes. Color shall be in
accordance with Section 09915 COLOR SCHEDULE

-- End of Section --
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SECTI ON 08330

OVERHEAD ROLLI NG DOORS

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/ A 653M (1999a) Steel Sheet, Zinc-Coated
(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Dip Process

ASTM E 84 (1999) Surface Burning Characteristics of
Buil ding Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE HDBK- | P (1997) Handbook, Fundanentals |-P Edition
ASHRAE HDBK- SI (1997) Handbook, Fundamentals SI Editio
1.2 DESCRI PTI ON

Overhead rolling doors shall be spring counterbal anced, rolling type, with
interlocking slats, conplete with guides, fastenings, hood, brackets, and
operating nmechani sms, and shall be designed for use on openings as

i ndi cated. Each door shall be provided with a permanent |abel show ng the
manuf acturer's name and address and the nodel/serial nunber of the door
Doors in excess of the |abelled size shall be deemed oversize and shall be
provided with a |isting agency oversize |label, or a |isting agency oversize
certificate, or a certificate signed by an official of the manufacturing
conpany certifying that the door and operator have been designed to neet
the specified requirenments.

1.2.1 W nd Load Requirenents

Doors and conponents shall be designed to withstand the m ni num desi gn w nd
| oad of 20 psf Doors shall be constructed to sustain a superinposed | oad,
both i nward and outward, equal to 1-1/2 tinmes the m ni num design w nd | oad.

Recovery shall be at least 3/4 of the maxi mum deflection within 24 hours
after the test load is renbved. Sound engineering principles my be used
to interpolate or extrapolate test results to door sizes not specifically
test ed

1.2.2 Operational Cycle Life
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1

Al portions of the door and door operating nmechanismthat are subject to
noverment, wear, or stress fatigue shall be designed to operate through a
m ni mum nunber of 10 cycles per day. One conplete cycle of door operation
is defined as when the door is in the closed position, nmoves to the ful
open position, and returns to the closed position.

.3 SUBM TTALS

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

SD- 04 Dr awi ngs
Overhead Rolling Door Unit; GA.

Drawi ngs showi ng the | ocation of each door including schedules.
Drawi ngs shall include el evati ons of each door type, details and
net hod of anchorage, details of construction, |ocation and
installation of hardware, shape and thickness of naterials,
details of joints and connections, and details of guides, power
operators, controls, and other fittings.

SD-19 Operation and Mi ntenance Manual s
Qperation Manual; FIO
Mai nt enance and Repair Mnual ; FI O

Si x copies of the system operati on manual and system mai nt enance
and repair manual for each type of door and control system

4 DELI VERY AND STORAGE

Doors shall be delivered to the jobsite wapped in a protective covering
with the brands and names clearly nmarked 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 shall be
provi ded.

.6 OPERATI ON AND MAI NTENANCE MANUALS

The instructions shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent and
their basic operating features. Maintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs, troubl eshooting
gui des, and sinplified diagranms for the equiprment as installed shall be
provided. A conplete list of parts and supplies, source of supply, and a
list of the high nortality nmmintenance parts shall be provided.

PART 2 PRODUCTS

2.

1 OVERHEAD ROLLI NG DOORS
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Doors shall be surface-nounted type with guides at janbs set back a
sufficient distance to clear the opening. Exterior doors shall be nounted
on interior side of walls.

2.1.1 Curt ai ns

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 wi de shall be m ni mum bare netal thickness of
0.0281 inches. Slats shall be of the mninmum bare metal deciml thickness
required for the width indicated and the wi nd pressure specified above.

2.1.1.1 I nsul ated Curtains

The slat systemshall supply a mininum R-value of 4 when calculated in
accordance with ASHRAE HDBK- |1 P ASHRAE HDBK-SI. Slats shall be of the flat
type as standard with the manufacturer. Slats shall consist of a urethane
core not less than 11/16 inch thick, conpletely enclosed wthin netal
facings. Exterior face of slats shall be gauge as specified for curtains.
Interior face shall be not lighter than 0.0219 inches. The insulated slat
assenbly shall have a flane spread rating of not nore than 25 and a snoke
devel opnent factor of not nmore 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 endl ocks of
manuf acturer'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 fromleaving
gui des because of deflection fromspecified wind pressure.

2.1.3 Bott 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 CGui des

Gui 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 windl oad. Guides shall be attached to adjoining construction
with fasteners recomrended by the nmanufacturer. Spacing of fasteners shal
be as required to neet the mninumdesign windload. Doors and guides in
hazardous areas shall have static groundi ng.

2.1.5 Barre

The barrel shall be steel pipe or commercial wel ded steel tubing of proper
di ameter for the size of curtain. Deflection shall not exceed 0.03 inch
per foot of span. Ends of the barrel shall be closed with metal plugs,
machined to fit the pipe. Al umnum plugs are acceptable on non-fire door
barrels.

2.1.6 Springs
G| tenpered helical steel counter-balance torsion springs shall be

installed within the barrel and shall be capable of producing sufficient
torque to assure easy operation of the door curtain. Access shall be
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provided for spring tension adjustnent from outside of the bracket without
renovi ng the hood.

1.7 Bracket s

Brackets shall be of steel plates to close the ends of the roller-shaft
housi ng, and to provi de nmounting surfaces for the hood. An operation
bracket hub and shaft plugs shall have seal ed prelubricated ball bearings.

.1.8 Hoods

Hoods shall be steel with mninmumbare nmetal thickness of 0.0219 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
t he manufacturer's standard design as required for adequate support.

.1.9 Weat her st ri 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
lintel or inside the hood. Watherstripping shall be easily replaced

wi t hout special tools.

.1.10 Oper ation

Doors shall be operated by nmeans of nmanual hand-chain. Equi prent shall be
desi gned and manufactured for usage in non-hazardous areas.

.1.10.1 Manual Hand- Chain Operation

Operation shall be by neans of a gal vani zed endl ess chain extending to
within 3 feet of floor. Reduction shall be provided by use of roller
chain and sprocket drive or suitable gearing, to reduce the pull required
on hand chain to not over 35 |bf. Gears shall be high grade gray cast

i ron.

.1.11 Locki ng

Locki ng shall consist of chain | ock keeper, suitable for padl ock by others,
for chain operated doors.

.1.12 Fi ni sh

Steel slats and hoods shall be hot-dip gal vani zed G50 in accordance wth
ASTM A 653/ A 653M and shall be treated for paint adhesion and shal

receive a factory baked-on prinme coat for field finishing. The paint
system shall withstand a m ni mum of 1500 hours wi thout blistering,

bubbling, or rust. Surfaces other than slats, hood, and faying surfaces
shal |l be cleaned and treated to assure maxi num pai nt adherence and shall be
given a factory dip or spray coat of rust inhibitive metallic oxide or
synthetic resin priner. Color shall be in accordance with Section 09915
COLOR SCHEDULE

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
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Doors shall be installed in accordance with approved detail draw ngs and
manuf acturer's instructions. Anchors and inserts for guides, brackets,

har dwar e, and ot her accessories shall be accurately located. Upon

conpl etion, doors shall be free fromwarp, twist, or distortion. Doors
shal |l be lubricated, properly adjusted, and denponstrated to operate freely.

3.2 FI ELD PAI NTED FI NI SH
Steel doors and frames shall be field painted in accordance with Section
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 in

accordance with Section 09915 COLOR SCHEDULE.

-- End of Section --
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SECTI ON 08520

ALUM NUM AND ENVI RONVENTAL CONTRCL ALUM NUM W NDOWS

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)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AVERI CAN ARCHI TECTURAL MANUFACTURERS ASSOCI ATI ON ( AAMA)

AAMA 101 (1997) Vol untary Specifications for
Al umi num Vinyl (PVC) and Wod W ndows and
d ass Doors

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

ASTM E 283 (1991) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Across the Specinen

ASTM E 330 (1997el) Structural Perfornance of
Exteri or Wndows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

ASTM E 547 (1996) Water Penetration of Exterior
W ndows, Curtain Walls, and Doors by
Cyclic Static Air Pressure Differenti al

| NSECT SCREENI NG WEAVERS ASSOCI ATI ON (| SWA)
| SWA | W5 089 (1990) Recommended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)
NATI ONAL FENESTRATI ON RATI NG COUNCI L ( NFRC)

NFRC 100 (1997) Procedure for Determ ng
Fenestration Product U-factors

NFRC 200 (1997) Procedure for Determ ning
Fenestrati on Product Sol ar Heat Gain
Coefficients at Normal |ncidence
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SCREEN MANUFACTURERS ASSOC!I ATI ON ( SMA)

SMA ANSI / SMA 1004 (1987) Al um num Tubul ar Frame Screens for
W ndows

1.2 W NDOW PERFORVANCE

Al umi num wi ndows shall nmeet the foll owi ng performance requirenents.
Testing requirements shall be performed by an independent testing
| aboratory or agency.

1.2.1 Structural Perfornmance

Structural test pressures on wi ndow units shall be for positive |oad
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no gl ass breakage, permanent damage to fasteners,
hardware parts, support arns or actuating nechani sns or any other danage
whi ch coul d cause wi ndow to be inoperable. There shall be no pernmanent
deformati on of any main frame, sash or ventilator nenber in excess of the
requi renents established by AAVA 101 for the w ndow types and
classification specified in this section.

1.2.2 Air Infiltration

Air infiltration shall not exceed the anpbunt established by AAMA 101 for
each wi ndow type when tested in accordance with ASTM E 283.

1.2.3 Wat er Penetration

Wat er penetration shall not exceed the ampunt established by AAVA 101 for
each wi ndow type when tested in accordance with [ ASTM E 547.

1.2.4 Ther mal Perf or mance

Thermal transmittance for thermally broken al um num w ndows with insulating
gl ass shall not exceed a U-factor of 0.35 Btu/hr-f: "-F deternined accor di ng

to NFRC 100. Wndow units shall conply with the U S. Departnment of Energy,
Energy Star Wndow Program for the Northern Cinate Zone.

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

SD- 01 Data
Al umi num W ndows; GA

Manuf acturer's descriptive data and catal og cut sheets.

Manuf acturer's preprinted installation instructions and cl eani ng
i nstructions.

SD- 04 Dr awi ngs

Al um num W ndows; GA
I nsect Screens; GA
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1.

Drawi ngs indicating el evations of w ndow, rough-opening
di nensi ons for each type and size of w ndow, full-size sections,
t hi cknesses of metal, fastenings, methods of installation and
anchorage, connections with other work, type of wall construction,
size and spaci ng of anchors, method of glazing, types and
| ocations of operating hardware, nullion details, weatherstripping
details, screen details including nethod of attachment, w ndow
cl eaner anchor details, and w ndow schedul es showi ng | ocations of
each w ndow type.

SD- 09 Reports
Al um num W ndows; GA
Reports for each type of al um num wi ndow attesting that
i dentical wi ndows have been tested and neet all perfornance
requi renents established under paragraph W NDOW PERFORMANCE.
SD-13 Certificates
Al umi num W ndows; GA
Certificates stating that the al umi num wi ndows are AAVA
certified conforming to requirements of this section. Labels or
mar ki ngs permanently affixed to the window will be accepted in
lieu of certificates. Product ratings determ ned using NFRC 100
and NFRC 200 shall be authorized for certification and properly
| abel ed by the manufacturer.
SD- 14 Sanpl es
Al um num W ndows; GA
Manuf acturer's standard col or sanmples of the specified finishes.

4 QUALI FI CATI ON

Manuf acturer shall have the facilities capable of neeting contract
requi renents, single-source responsibility and warranty.

.5 DELI VERY AND STORAGE

Al umi num wi ndows shall be delivered to project site and stored in
accordance with manufacturer's recomendati ons. Damaged wi ndows shall be
repl aced with new wi ndows.

.6 WARRANTY

Manuf acturer's standard performance guarantees or warranties shall be
provi ded.

PART 2 PRODUCTS

2.

1 ALUM NUM W NDOW TYPES

Al umi num wi ndows shal | consist of conplete units including sash, glass,

frame, weatherstripping, and hardware. Wndows shall conformto AAMA 101.
W ndows shall be doubl e-glazed. Thernal barrier shall be neoprene, rigid
vinyl, or polyurethane and shall be resistant to weather. Wndow nenbers
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shal |l be heli-arc wel ded or angle-reinforced and nechanically joined and
seal ed. Exposed wel ded joints shall be dressed and finished. Joints shal
be permanent and weathertight. Frames shall be constructed to provide a

m nimum 1/ 4 inch thermal break between the exterior and interior frane
surfaces. Sash corners shall be internally sealed to prevent air and water
| eaks. Inner sash shall be key-controlled to swing to the interior to
al | ow mai nt enance and repl acenent of the glass. Operable w ndows shal
permt cleaning the outside glass frominside the building.

2.1.1 Fi xed Hal f - Round W ndows

Al umi num fixed (F) windows shall conformto AAVA 101 F-HC40 type
non- operabl e gl azed frane, conplete with provisions for reglazing in the
field.

2.1.2 Hori zontal - Sli di ng W ndows

Al umi num horizontal (HS) sliding windows shall conformto AAMA 101 HS- HC40
type consisting of sliding sash and fixed lite. Sash guides shall be nylon
wheels. Wndows shall be provided with | ocking devices to secure the sash
in the closed position.

Al'l alum num frame and sash extrusions shall have a mininmumwall thickness
of 0.62 inch. Frane sill nenbers shall have a m nimumwall thickness of
0.078 inch. Mechanical fasteners, welded conponents and hardware itens
shall not bridge thermal barriers. Thernmal barriers shall align at al
frame and sash corners. Depth of franme and sash shall not be | ess than
2-7/ 16 inches.

Frame conponents shall be nechanically fastened. Frane and sash shall have
a continuous interlock at the neeting rail

2.2 WEATHERSTRI PPI NG

Weat herstripping for ventilating sections shall be of type designed to neet
wat er penetration and air infiltration requirenents specified in this
section in accordance with AAMA 101, and shall be manufactured of materia
conpatible with alum num and resistant to weather. Watherstrips shall be
factory-applied and easily replaced in the field. Neoprene or

pol yvi nyl chl ori de weat herstri pping are not acceptable where exposed to

di rect sunlight.

2.3 | NSECT SCREENS
I nsect screens shall be al um num w ndow manufacturer's standard desi gn, and
shal | be provided where schedul ed on drawi ngs. Insect screens shall be
fabricated of extruded tubul ar-shaped al um num frames conformng to SVA
ANSI / SMA 1004 and (18 x 16) al um num nesh screening conformng with | SWA
| W5 089.

2.4  ACCESSORI ES

2.4.1 Fast eners
Fast eni ng devi ces shall be w ndow manufacturer's standard desi gn nade from
aluminum in conpliance with AAMA 101. Self-tapping sheet netal screws
will not be acceptable for material thicker than 1/16 inch

2.4.2 Har dwar e
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Har dwar e shall be as specified for each wi ndow type and shall be fabricated
of alum num stainless steel, cadm umplated steel, zinc-plated steel or

ni ckel / chrome-pl ated steel in accordance with requirements established by
AAMVA 101.

.4.3 W ndow Anchor s

Anchoring devices for installing wi ndows shall be nade of al um num
cadmi um pl ated steel, stainless steel, or zinc-plated steel conforming to
AAMVA 101.

.5 GLASS AND GLAZI NG

Al umi num wi ndows shall be designed for inside glazing, field glazing, and
for glass types schedul ed on drawi ngs and specified in Section 08810 GLASS
AND GLAZING. Units shall be conplete with glass and gl azing provisions to
neet AAMA 101. G azing material shall be conpatible with alum num and
shal | not require painting.

.6 FI NI SH

.6.1 Anodi zed Al um num Fi ni sh

Exposed surfaces of al um num w ndows shall be finished with anodic coating
conformng to AA DAF-45: Architectural Cass |, AA MO-C22-A44, color
anodic coating, 0.7 ml or thicker. Finish shall be free of scratches and
ot her bl em shes.

.6.2 Col or

Col or shall be Roman Bronze.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Al umi num wi ndows shall be installed in accordance wi th approved shop

drawi ngs and manufacturer's published instructions. Al um num surfaces in
contact with masonry, concrete, wood and dissinilar metals other than
stainless steel, zinc, cadmumor small areas of white bronze, shall be
protected fromdirect contact using protective materials recomended by
AAMVA 101. The conpleted wi ndow installation shall be watertight in
accordance with Section 07900 JO NT SEALING. d ass and gl azing shall be
installed in accordance with requirenents of this section and Section 08810
GLASS AND GLAZI NG

.2  ADJUSTMENTS AND CLEANI NG

2.1 Har dwar e Adj ustnents

Fi nal operating adjustments shall be made after glazing work is conplete.
Operating sash or ventilators shall operate snmoothly and shall be
weat hertight when in | ocked position.

. 2.2 Cl eani ng

Al umi num wi ndow fini sh and gl ass shall be cl eaned on exterior and interior
sides in accordance wi th wi ndow manufacturer's recomrendati ons. Al kal i ne
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or abrasive agents shall not be used. Precautions shall be taken to avoid
scratching or narring wi ndow finish and gl ass surfaces.

-- End of Section --
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SECTI ON 08625

TUBULAR SKYLI GHTS

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 um num and Al um num Al | oy Sheet
and Pl ate
ASTM E 283 (1991) Determining the Rate of Air Leakage

Through Exterior Wndows, Curtain Walls,
and Doors Under Specified Pressure
Di fferences Across the Specinen
ASTM E 330 (1997el) Structural Perfornmance of
Exterior Wndows, 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
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals 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
Tubul ar Skylights; GA

Submit shop drawi ngs show ng construction, dimensions, and details
of all conponents.

SD- 09 Reports
Tubul ar Skylights; GA

Submit certified, independent |aboratory test report show ng
conpliance with the perfornmance requirenents specified bel ow

1.3 PERFORMANCE REQUI REMENTS

Skylights shall nmeet the followi ng requirenents:
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a. Air Infiltration: MaximmO0.10 cfmper ft of crack length at 6.24
psf pressure differential when tested in accordance with ASTM E 283.

b. Water Resistance: No uncontrolled water |eakage at 6.00 psf
pressure differential with water rate of 5 gallon/hour/square feet
when tested in accordance with ASTM E 331

c. Uniform Load Deflection: No breakage, pernanent danmage to
fasteners, hardware parts, or danage to nake tubul ar skylight
i noperable at both a positive and a negative load. All tests
shall be in accordance with ASTM E 330.

d. UniformLoad Structural: Unit to be tested at 3 X positive w nd
and 2 X negative wind pressure design wi nd pressure, acting normal
to plane of roof in accordance with ASTM E 330. No breakage,
per manent damage to fasteners, hardware parts, or danage to nake
tubul ar skylight inoperable or permanent deflection of any section
in excess of 0.2 percent of its span

PART 2 PRODUCTS
2.1 TUBULAR SKYLI GHTS

2.1.1 Roof Done

I nj ecti on nmol ded pol ycarbonate classified as CClL material. Thickness shal
be not less than 0.125 inch. Visible light transm ssion shall be 92
percent or greater. Roof done shall contain a series of concentric, light

refracting etched Iines a nminimumof 2 inches high to inprove |ight input
when sun is |ow on horizon.

2.1.2 Ceiling Diffuser

I njection nolded, acrylic plastic classified as CC2 Plexiglas. Thickness
shall be not less than 0.087 inch. Provide prisnatic design to naxim ze
i ght output.

2.1.3 Roof Fl ashi ng

Al umi ni zed steel manufactured in a single piece without seams, joints or
wel ds and pitched for roof slope.

2.1. 4 Mai n Tube and Refl ector

Fabricate from al um num sheet mneeting the requirenents of ASTM B 209, all oy
and tenper as required by manufacturer to suit forming operations and
finish requirenents, 0.020 inch thick. Provide exposed al um num surface
wi t h high polished specular finish nmeeting AAMA desi gnati on M21C31A31
Specul ar reflectance to be 92 percent and total reflectance to be 95

per cent.

2.1.5 Accessori es

a. Dress Ring: 30 percent talc filled polypropyl ene or high inpact
ABS.

b. Sealant: Polyurethane or copolyner - based el astoneric seal ant as
recommended by skylight manufacturer

wpl261 SECTI ON 08625 Page 3



Grand Forks Phase 1 Levees

c. Wather Seal: Mediumdensity pile weatherstipping and |ight
density polyvinyl chloride foamtape or UV resistant EPDM rubber

d. Ceiling Diffuser Seal: Cosed cell polyethylene foam 3 pounds
per cubic foot, and white polyvinyl chloride seal butt joint
wel ded or EPDM rubber.

e. Fasteners: Same as netals being fastened or non-magnetic
stainl ess steel or other non-corrosive metal as recomended by
skyl i ght manufacturer.

2.1.6 Fabri cation
Fi ni sh, fabricate, and shop prepare all assenblies under responsibility of
one manufacturer. Fabricate to allow for thermal nmovenent of materials
when subject to a tenperature differential from-30 degrees F to +180

degrees F. Provision shall be nmade to insure that water will not
accunul ate and remain in contact within system conponents.

PART 3 EXECUTI ON

3.1 | 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

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) Determining the Rate of Air Leakage
Through Exterior Wndows, Curtain Wlls,
and Doors Under Specified Pressure
Di fferences Across the Speci nen

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

BHVA A156. 1 (1997) Butts and Hi nges

BHVA Al156. 3 (1994) Exit Devices

BHVA Al156. 4 (1992) Door Controls - Cosers

BHVA A156.5 (1992) Auxiliary Locks & Associ ated
Product s

BHVA Al156. 7 (1997) Tenpl ate H nge Di nensi ons

BHVA A156. 18 (1993) Materials and Finishes

BHVA A156. 21 (1996) Threshol ds

DOOR AND HARDWARE | NSTI TUTE ( DHI)
DH Keyi ng Systens (1989) Keying Systens and Nonencl ature

DH Locations for CSD (1997) Recommended Locations for Builders'
Har dware for Custom Steel Doors and Franes

DH Locations for SSD (1990) Reconmmended Locations for
Architectural Hardware for Standard Steel
Doors and Franes

DH ANSI/DH A115. 1G (1994) Installation Guide for Doors and
Har dwar e
DH ANSI/DH A115-W (Varies) Wod Door Hardware Standards

(I'ncl AII5-W. thru A115-V®

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

SD- 01 Data
Har dwar e Schedul e; GA

Har dware schedule listing all items to be furnished. The
schedul e shall include for each item the quantities;
manuf acturer's name 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
ref erence standard type nunber or function nunmber from
manuf acturer's catalog if not covered by ANSI or BHVA;, and |ist of
abbrevi ati ons and tenpl ate nunbers.

Keyi ng; GA

Keyi ng schedul e devel oped in accordance with DH Keying Systens,
after the keying neeting with the user

1.3 DELI VERY, STORAGE, AND HANDLI NG

Har dware shall be delivered to the project site in the manufacturer's

ori ginal packages. Each article of hardware shall be individually packaged
in the manufacturer's standard comercial 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. Manufacturer's printed
installation instructions, fasteners, and special tools shall be included

i n each package.

1.4 SPECI AL TOOLS

Speci al tools, such as those supplied by the manufacturer, unique w enches,
and doggi ng keys, shall be provided as required to adjust hardware itens.

1.5 WARRANTY

Manuf acturer's standard performance guarantees or warranties shall be
provi ded.

1.6  OPERATI ON AND MAI NTENANCE MANUALS
Si x conpl ete copies of maintenance instructions |isting routine nmaintenance
procedures, possible breakdowns and repairs, and troubl eshooting guides
shal | be provided.

PART 2 PRODUCTS

2.1  GENERAL HARDWARE REQUI REMENTS
Har dware shall conformto the requirenments specified herein and the

HARDWARE SETS listing at the end of this section. The follow ng hardware
shal | be provided matching Omer's existing. No substitututes allowed.
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a. Locks: Russwinn M2265 with LWA handl e stainl ess steel
b. Cylinders: MeDCO
c. Hi ngesL Stanley FBB199 - stainless steel
Har dwar e set nunbers correspond to the set nunbers shown on the draw ngs.
2.2  TEMPLATES
Requi renents for hardware to be mounted on metal 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 A156. 7.
2.3 HI NGES
Hi nges shall conformto BHVA Al156.1. Hinges used on netal doors and franes
shal |l also conformto BHVA Al156.7. Except as otherw se specified, hinge
sizes shall conformto the hinge manufacturer's printed recomendati ons.
2.3.1 Hi nges for Reverse Bevel Doors with Locks
Hi nges for reverse bevel doors with |ocks shall have pins that are made
nonr enpvabl e by nmeans such as a set screw in the barrel, or safety stud,
when the door is in the closed position.

2.3.2 Contractor's Option

Hinges with antifriction bearings nmay be furnished in lieu of ball bearing
hi nges.

2.4 EXIT DEVI CES AND EXI T DEVI CE ACCESSORI ES
Exit devices and exit device accessories shall conformto BHVA Al56. 3,
Grade 1. To the nmaxi mum extent possible, exit devices and all conponents
t hereof, including cylinders, shall be the products of a single
manuf act urer.
2.4.1 Exit Devices and Auxiliary ltems
Touch bars shall be provided in |ieu of conventional crossbars and arns.
2.4.2 Auxi liary 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, shall conformto
BHVA A156.5. Bolt and latch retraction shall be dead bolt style. Strike
boxes shall be furnished with dead bolt and latch strikes for Gade 1.
2.4.3 Lock Cylinders (Mortise, R mand Bored)

Lock cylinders shall conply with BHVA A156.5. Lock cylinder shall have not
| ess than six pins. A naster keying system shall be provided.

2.4.4 Lock Trim

Lock trimshall be heavy w ought construction of comercial plain design
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Lever handl es 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

t hi ckness shall be 0.070 inch except that knob shanks shall be 0.060 inch
thick. Lever handles shall be of plain design with ends returned to no
more than 1/2 inch fromthe door face. Adjustable strikes shall be
provided for rimtype devices. Escutcheons shall be provided not |ess than
7 by 2-1/4 inches. Escutcheons shall be cut to suit cylinders and
operating trim

2.5 KEYI NG

Locks shall be keyed in sets or subsets as schedul ed. Change keys for
| ocks shall be stanped with change nunber and the inscription "U.S.
Property - Do Not Duplicate." Keys shall be supplied as foll ows:

Locks: 3 change keys each | ock
Mast er keyed sets: 3 keys each set.

The keys shall be furnished to the Contracting O ficer arranged in sets or
subsets as schedul ed. Review the keying systemw th the Contracting

O ficer and provide the type required (master, grandmaster or
great-grandmaster). Conply with Contracting Officer's instructions for
mast er keyi ng and, except as otherw se indicated, provide individual change
key for each lock that is not designated to be keyed alike with a group of
rel ated | ocks.

2.6 DOOR CLOSI NG DEVI CES

Door cl osing 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 1bf.

2.6.1 Surface Type O osers
Surface type closers shall be Gade 1, Series C02000 Standard Cover with
options PT-4C, Size 1 or 2 through Size 6. Except as otherw se specified,
sizes shall conformto the manufacturer's published recomendati ons.
Cl osers for outsw nging exterior doors shall have parallel arns or shall be
top janb nounted.

2.7  ARCH TECTURAL DOOR TRI M

2.7.1 Door Protection Plates

2.7.1.1 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 16 inches. Edges of nmetal plates shall be bevel ed.

2.8 M SCELLANEQUS

2.8.1 Metal Threshol ds
Threshol ds shall conformto BHVA A156.21. Thresholds for exterior doors
shal | be extruded al um num of the type indicated and shall provide proper

cl earance and an effective seal with specified weather stripping.
Threshol ds shall be beveled with slopes not exceeding 1:2 and with heights
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not exceeding 1/2 inch
2.8.2 Rai n Dri ps

Extruded al um num not | ess than 0.07 inch thick, clear anodized. Door
sill rain drips shall be 1-1/2 inches to 1-3/4 inches high by 5/8 inch
projection. 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 openi ng w dth.

2.8.3 Al um num Housed Type Weat herseal s

Weat herseal s of the type indicated shall consist of extruded al um num
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 material shall be of an

i ndustrial/conmercial grade. Seals shall remain functional through al
weat her and tenperature conditions. Air |eakage rate of weatherstripping
shal |l not exceed 0.5 cubic feet per minute per lineal foot of crack when
tested in accordance with ASTM E 283 at standard test conditions.

2.9 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
st eel .

2.10 FI NI SHES

Unl ess ot herwi se specified, finishes shall conformto those identified in
BHVA A156.18. \Where painting of prined surfaces is required, painting is
specified in Section 09900 PAINTI NG GENERAL.

PART 3 EXECUTI ON
3.1  APPLI CATI ON

Har dware shall be located in accordance with DH Locations for CSD and DHI
Locations for SSD, except that deadl ocks shall be mounted 48 inches above
finish floor. Wen approved, slight variations in |ocations or dinensions
will be pernmitted. Application shall be in accordance with DH ANSI/DH
A115.1G or DHI 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 fastening nmethods may be approved by the
Contracting O ficer when nmanufacturers' documentation is submitted to
verify that the fastening devices and door reinforcenents are adequate to
resi st wind induced stresses.

3.1.1 Door - Cl 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. Doors opening to the exterior shall have the closer nobunted on
the interior side of the door

3.1.2 Kick Plates and Mop Pl ates
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Kick plates shall be installed on the push side of doors.
3.1.3 Threshol ds

Threshol ds shall be secured with a minimum 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 threshol ds shall be installed w th expansi on anchors with
brass screws. M nimum screw size shall be No. 10 | ength, dependent on job
conditions, with a mninmm of 3/4 inchthread engagenent into the floor or
anchoring devi ce used.

3.1. 4 Rain Drips
Door sill rain drips shall align with the bottom edge of the door
Overhead rain drips shall align with bottom edge of door frame rabbet.
Drips shall be set in sealant and fastened with stainless steel screws.
3.1.5 Watherseals
Weat herseal s shall be | ocated as indicated, snug to door face and fastened
in place with color matched netal screws after door and franes have been
finish painted. Screw spacing shall be as recomended by nanufact urer
3.2 HARDWARE SETS

HW1 Punp Station Doors

1-1/2 pr. H nges, A2111, 626, hinge height: 4-1/2 inches
1 ea. Exit Device, Type 1, Function 08-Grade 1, 626
1 ea. Cl oser, C02021, 628
1 ea. Kick Plate, J102, 630
1 set Weat her seal s, 628
1 ea. Rain drip, 628
1 ea. Threshol d, J603 J32130
HW2 Punp Station Pipe Chase and Mechani cal Room Doors
1-1/2 pr. Hi nges, A2111, 626, hinge height: 4-1/2 inches
1 ea. Mortise Lockset, Type 1, Function 04-G ade 1, 626
1 ea. Cl oser, C02021, 628
1 ea. Rai ndri p, 628
1 ea. Threshol d, J603 J32130
HW 3 Restroom Toil et and Changi ng Room Doors
1-1/2 pr. H nges, A2111, 626, hinge height: 4-1/2 inches
1 ea. Deadl ock, Type 1, Function E06072, Grade 1, 626
1 ea. Pushpl ate, J301, 8 inch x 16 inches x 16 gauge, 626
1 ea. Pul | pl ate, J405, 8 inch x 16 inches x 16 gauge, 626
1 ea. Cl oser, C02021, 628
1 ea. Kick Plate, J102, 630
1 set Weat her seal s, 628
1 ea. Rain drip, 628
1 ea. Threshol d, J603 J32130

-- End of Section --
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SECTI ON 08810

GLASS AND GLAZI NG

PART 1  GENERAL
This section covers the furnishing and installation of glass and gl azing
t hr oughout as required by the drawi ngs and specifications, except for
overhead rolling door wi ndows specified in SECTI ON:. OVERHEAD ROLLI NG DOORS
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 gnati on only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Z797.1 (1984; R 1994) Safety Perfornmance
Speci fications and Methods of Test for
Safety @ azing Materials Used in Buildings
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 1036 (1991; R 1997) Flat d ass

ASTM C 1048 (1997b) Heat-Treated Flat dass - Kind HS
Ki nd FT Coated and Uncoated d ass

ASTM E 773 (1997) Accel erated Weat heri ng of Seal ed
Insulating dass Units

ASTM E 774 (1997) dassification of the Durability of
Seal ed Insulating G ass Units

ASTM E 1300 (1998) Determ ning the M ni mum Thi ckness
and Type of dass Required to Resist a
Speci fied Load

GLASS ASSCCI ATI ON OF NORTH AMERI CA ( GANA)
GANA @ azi ng Manual (1997) d azi ng Manua
GANA St andar ds Manual (1995) Engi neering Standards Manua
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;

submttals having an "FI O' designation are for information only. The

followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL

PRCOCEDURES:

SD-01 Data
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Insulating dass; GA. dazing Accessories; GA

Manuf acturer's descriptive product data, handling and storage
recomendati ons, installation instructions, and cl eaning instructions.

SD- 04 Dr awi ngs
Installation; GA

Drawi ngs showi ng conpl ete details of the proposed setting methods, mullion
details, edge blocking, size of openings, frame details, materials, and
types and thickness of gl ass.

SD-13 Certificates
Insul ating d ass; GA

Certificates stating that the glass neets the specified requirenents.
Label s or manufacturers marking affixed to the glass will be accepted in
lieu of certificates.

SD- 14 Sanpl es
I nsul ating d ass; GA

Two 8 x 10 inch sanples of each of the followi ng: tinted gl ass, patterned
gl ass, heat-absorbing glass, and insulating glass units.

1.3 SYSTEM DESCRI PTI ON

d azing systens shall be fabricated and installed watertight and airtight
to withstand thermal nmovement and wi nd | oadi ng without gl ass breakage,
gasket failure, deterioration of glazing accessories, and defects in the
work. G azed panels shall conply with the safety standards, as indicated
in accordance with ANSI Z797.1. d azed panels shall conply with indicated
wi nd/ snow | oadi ng i n accordance with ASTM E 1300.

1.4 DELI VERY, STORAGE AND HANDLI NG

@ azi ng conpounds shall be delivered to the site in the manufacturer's
unopened containers. @ ass shall be stored indoors in a safe, well
ventilated dry location in accordance with manufacturer's instructions, and
shal | not be unpacked until needed for installation. @ ass shall not be
stored on site over 1 nonth.

1.5 PRQIECT/ SI TE CONDI TI ONS
d azing work shall not be started until outdoor tenperature is above 40
degrees F and rising, unless procedures reconmmended by gl ass manufacturer
and approved by Contracting O ficer are made to warmthe gl ass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of
nmoi sture on glazing work during installation. dazing work shall not be
performed during danmp or raining weather.

1.6 WARRANTY

1.6.1 I nsul ating d ass

Manuf acturer shall warrant the insulating glass to be free of fogging or
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filmformation on the internal glass surfaces caused by failure of the
hermetic seal for a period of 10 years from Date of Substantial Conpletion
Warranty shall be signed by manufacturer.

PART 2 PRODUCTS

2.1 GLASS

d ass shall conformto the requirements of ASTM C 1036, unless specified
ot herw se.

2.1.1 I nsul ating d ass

Shall be forned of two pieces of Type I, Cass |, Qality g3, 1/4-inch
thick gl ass, separated by a “inch dehydrated air space, hermetically

seal ed. Exterior light of insulating units shall be tenpered glass with a
VE2-85 | ow emi ssivity coating and a base gl ass col or of green as

manuf actured by Viracon or approved equal. Insulating glass units shal
have pol yi sobutyl ene prinmary seal with two part silicone secondary seals.

Al umi num spacer franme shall be desiccant filled with a m Il finish and have
bent or soldered corners. Insulating glass units shall conformto ASTME

773 and ASTM E 774. Low emissivity coating shall be applied to second
surface of insulating glass units. The insulating glass units shall have a
maxi mum wi nter, nighttine U value of 0.30, with a nmaxi num shadi ng
coefficient of .43 and a nmaximumrel ative heat gain of 91"

2.1.2 Tenmpered d ass

Tenpered gl ass shall be Kind FT (fully tenpered transparent), Type 1
(flat), Class 1-clear, Condition A uncoated surface, conforning to ASTMC
1048 and GANA Standards Manual. Color shall be clear

2.2  GLAZI NG ACCESSCRI ES
2.2.1 d azi ng Conpound and Prefornmed G azing Seal ants

Sui tabl e type approved for the application and in accordance with
applicabl e portions of the FGVA d azing Manual. Materials used with

al um num franes shall be col ored, as sel ected, nonstaining, and not require
painting. Owher materials which will be exposed to view and unpai nted
shal | be selected color from manufacturer's standard col ors.

2.2.2 d azing Accessories
As required to supplenent the accessories provided with the itens to be
gl azed and to provide a conplete installation, including glazing points,
clips, shinms, angles, beads, setting blocks, and spacer strips. Ferrous
netal accessories which will be exposed in the finished work shall be a
finish that will not corrode or stain while in service.

PART 3 EXECUTI ON

3.1 PREPARATI ON AND | NSTALLATI ON
peni ngs and fram ng systens schedul ed to receive glass shall be exam ned

for conpliance with GANA d azi ng Manual and gl ass manufacturer's approved
installation instructions. d azing surfaces shall be dry and free of frost.
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3.2 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed cl ean
and the inside surfaces of glass shall be washed and polished in accordance
wi th gl ass manufacturer's recomrendati ons.

3.3 PROTECTI ON

d ass work shall be protected imrediately after installation. @ ass units
whi ch are broken, chipped, cracked, abraded, or otherw se damaged during
construction activities shall be renoved and replaced with new units.

-- End of Section --
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