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SECTI ON 03100

STRUCTURAL CONCRETE FORMAORK

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.

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) cuide to Formwrk for Concrete

AVERI CAN HARDBCOARD ASSOCI ATI ON ( AHA)
AHA ANSI / AHA A135. 4 (1995) Basic Hardboard
DEPARTMENT OF COMVERCE ( DOC)

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

1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Manuf acturer's Data; FIO

Submit manufacturer's data, including literature describing formmaterial s,
accessories, and formrel ease agents.

Design Analysis and Cal cul ations; FIO

Subm t design analysis and cal cul ati ons for form design and net hodol ogy
used in the design.

SD- 04 Dr awi ngs
Concrete Formwork; GA
Subm t shop drawi ngs for concrete formwrk show ng details of formwork,
i ncludi ng concrete tenperature, maxi mumrate of pour, material allowable

stresses for formamrk conponents, joints, supports, studding and shoring,
and sequence of form and shoring renoval.
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1

3 DESI GN

Formmor k 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 nmeets the requirenments of the class of finish
specified in Section 03300 CONCRETE FOR BUI LDI NG CONSTRUCTI ON.  For ms shal
be capabl e of wi thstanding the pressures resulting from placement and

vi bration of concrete.

PART 2 PRODUCTS

2.

1 FORM MATERI ALS

Class A finish shall include all concrete that is exposed to view Class C
finish shall include concrete that is in contact with earth. Class B finish
shall include all concrete that is not defined as Class A or C.

1.1 Forms For Class A and Class B Finish

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

O her formmterials or liners may be used provided the snoot hness and
appearance of concrete produced will be equivalent to that produced by the
p! ywood concrete form panels. Forms for round colums shall be the
prefabricated seam ess type.

.1.2 Forms For Cl ass C Finish

Forms for Class C finished surfaces shall be shiplap |unmber; plywod
conforming to DOC PS 1, Grade B-B concrete form panels, Cass | or II;
tempered concrete form hardboard conformng to AHA ANSI/ AHA Al135. 4; ot her
approved concrete formmaterial; or steel, except that steel lining on wood
sheat hi ng shall not be used. Forms for round colums nmay have one vertica
seam

.1.3 Ret ai n-I n- Pl ace Metal Forns

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

.1.4 Form Ti es

Formties shall be factory-fabricated nmetal ties, shall be of the renovable
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 renovable tie
rods are used, ties shall not |eave holes in the concrete surface |ess than
1/4 inch nor more than 1 inch deep and not nmore than 1 inch in dianeter.
Renpvabl e tie rods shall be not nore than 1-1/2 inches in dianeter.

.1.5 For m Rel easi ng Agents

Form rel easi ng agents shall be conmercial 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
compounds.
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PART 3 EXECUTI ON

3.

1 FORMAORK

Forms shall be mortar tight, properly aligned and adequately supported to
produce concrete surfaces nmeeting the surface requirements specified in
Secti on 03300 CONCRETE FOR BUI LDI NG CONSTRUCTI ON and conform ng to
construction tolerance given in TABLE 1. Where concrete surfaces are to
have a Class A or Cass B finish, joints in form panels shall be arranged
as approved. Wiere forms for continuous surfaces are placed in successive
units, the forns shall fit over the conpleted surface to obtain accurate

al i gnment of the surface and to prevent |eakage of mortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects
which woul d 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.

.2 CHAMFERI NG

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

.3 COATI NG

Forms shall be coated with a formrel easing agent before the form or
reinforcenment is placed in final position. The coating shall be used as
reconmended in the manufacturer's printed or witten instructions. Surplus
coating on form surfaces and coating on reinforcing steel and construction
joints shall be renopved before placing concrete

.4 REMOVAL OF FORMS

Forms shall be renmpved preventing injury to the concrete and ensuring the
compl ete safety of the structure. Formwmrk for colums, walls, side of
beanms and other parts not supporting the weight of concrete may be renopved
when the concrete has attained sufficient strength to resist damage from
the renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renopved from
beanms, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forns or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved nethods. This strength shall be
demonstrated by job-cured test specinmens, and by a structural analysis
consi dering 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
shall be renpved from ol ds at the age of 24 hours and shall receive

i nsof ar as possible, the sane curing and protection as the structures they
represent.
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TABLE 1

TOLERANCES FOR FORMED SURFACES

Variations fromthe In any 10 feet of
pl unb: length ----------------- 1/ 4 inch
a. In the lines and Maxi mum for entire
surfaces of colums, length ----------mmomono-- 1 inch
piers, walls and
in arises
b. For exposed corner In any 20 feet of
col ums, control -j oi nt length ----------- ---- 1/4 inch
grooves, and ot her Maxi mum for entire
conspi cuous lines length------------------ 1/2 inch
Variation fromthe In any 10 feet of
| evel or fromthe length ------------------ 1/ 4 inch
grades indi cat ed 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 ----------------- 3/4 inch

and in arises, neasured
before renoval of
supporting shores

b. 1In exposed lintels, In any bay or in any 20 feet of
sills, parapets, length ----------- ----- 1/ 4 inch
hori zont al grooves, Maxi mum for entire
and ot her conspi cuous length------------------ 1/2 inch
l'ines

Variation of the linear In any 20 feet --------- 1/2 inch

building lines from Maximum ----------------- 1 inch

establ i shed position

in plan

Vari ation of distance 1/4 inch per 10 feet of distance

bet ween wal | s, col ums, but not nore than 1/2 inch in any

partitions one bay,and not nore than 1 inch

total variation

Variation in the Mnus ---------------- 1/4 inch
sizes and | ocati ons Plus ----------------- 1/ 2 inch
of sl eeves, floor

openi ngs, and wall opening

Variation in Mnus ----------------- 1/4 inch
cross-secti onal Plus ------------------ 1/2 inch
di mensi ons of col ums

and beans and in the

t hi ckness of slabs and walls

Footi ngs:
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TABLE 1

TOLERANCES FOR FORMED SURFACES

a. Variation of dinmensions Mnus ------------------ 1/2 inch
in plan Plus ------------------- 2 inches
when formed or plus 3 inches
when pl aced agai nst unformed
excavati on

b. M splacenent of 2 percent of the footing
eccentricity width in the direction of
m spl acenent but not nore than
2 inches
c. Reduction in thickness Mnus ------------------ 5 percent

of specified thickness

8. Variation in steps: Riser ------------------ 1/8 inch
a. In a flight of stairs Tread ------------------ 1/ 4 inch

b. 1In consecutive steps Riser ------------------ 1/ 16 inch
Tread ------------------ 1/8 inch

-- End of Section --
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SECTI ON 03150

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

PART 1 CGENERAL

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 SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM C 920 (1998) El astomeric Joint Seal ants

ASTM D 1751 (1997) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

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

ASTM D 3405 (1997) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

ASTM D 5249 (1995) Backer Material for Use Wth Cold

and Hot - Applied Joint Sealants in
Portl and- Cement Concrete and Asphalt Joints

CORPS OF ENG NEERS ( CCE)

COE CRD-C 513 (1974) Corps of Engi neers Specifications
for Rubber Waterstops

COE CRD-C 572 (1974) Corps of Engi neers Specifications
for Polyvinylchloride Waterstop

.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Manufacturer's literature; FIO
Manuf acturer's literature, including catalog cuts and safety data sheets if

applicable. The literature shall include adequate data to attest that the
products conformto the requirenents specified.
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SD- 04 Dr awi ngs
Joi nt Layout; GA.

Shop Drawi ngs showi ng the proposed | ayout of joints in the capping slab for
the new Central Control Station.

SD- 06 Instructions
Installation Instructions; FlIO

Manuf acturer's instructions for installing sealants; installing waterstops;
and for splicing waterstops.

1.3 DELI VERY AND STORAGE

Mat erial delivered and placed in storage shall be stored off the ground and
protected from moisture, dirt, and other contani nants. Seal ants shall be
delivered in the manufacturer's original unopened containers. Seal ants
whose shelf life has expired shall be renpbved fromthe site.

PART 2 PRODUCTS

2.1 EXPANSI ON JO NT FI LLER
Expansion joint filler shall be preformed material conformng to ASTM D
1751 or ASTM D 1752. Unless otherwi se indicated, filler material shall be

3/8 inch thick and of a width applicable for the joint formed. Backer
mat eri al, when required, shall conformto ASTM D 5249.

2.2 SEALANT
Joint seal ant shall conformto the follow ng:
a. Hot-Poured Type: ASTM D 3405.
b. Cold-Applied Type: Sealant shall be a pol yurethane base type
conform ng to ASTM C 920 Type S (1 conponent) or Type M
(rmul ticonponent), G ade P for horizontal joints, G ade NS for vertical
joints, Class 25 and Use T for horizontal joints and Use NT for

vertical joints. If recormended by the manufacturer, the joint seal ant
shall be used with the manufacturer's specified priner.

2.3 WATERSTOPS

Wat er st ops shall conformto COE CRD-C 513 for rubber, or COE CRD-C 572 for
pol yvi nyl chl oride. Waterstop materials shall be resistant to petrol eum
products.

PART 3 EXECUTI ON

3.1 JAONTS
Control Joints in the New Central Control Structure 1st Floor Capping Slab

shall be constructed by cutting the concrete with a saw after concrete has
set. Joints shall be approximately 1/8 inch wide and shall extend into the
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sl ab approximately one fourth of the slab thickness, but not less than 1
inch. Control joints shall be |ocated at a maxi num spaci ng of 15 feet in
bot h directions.

1.1 Sawed Joints

Joint sawi ng shall be early enough to prevent uncontrolled cracking in the
sl ab, but late enough that this can be acconplished wi thout appreciable
spalling. Concrete sawi ng machi nes shall be adequate in nunber and power,
and with sufficient replacenment blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnment and shall be cut in
sequence of concrete placenent. Sludge and cutting debris shall be renopved.

1.2 Expansi on Joints

Pref orned expansion joint filler shall be used in expansion and isolation
joints in slabs around colums and between sl abs on grade and vertica
surfaces where indicated. The filler shall extend the full slab depth

unl ess otherw 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 tenmporarily
secured to the top to forma recess 3/4 inch deep to be filled with
sealant. The wood strip shall be renoved after the concrete has set.
Contractor may 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
t horoughly cl eaned of | aitance, curing conpound, foreign materials,
protrusi ons of hardened concrete, and any dust which shall be bl own out of
the groove with oil-free conpressed air.

.1.3 Joi nt Seal ant

Control joints and expansion joints in slabs shall be filled with joint
sealant. Joint surfaces shall be clean, dry, and free of o0il or other
foreign material which would adversely affect the bond between seal ant and
concrete. Joint sealant shall be applied as recomrended by the

manuf acturer of the seal ant.

.2 WATERSTOP | NSTALLATI ON

WAt erstops shall be installed at the | ocations shown to forma continuous
wat er-ti ght di aphragm Adequate provision shall be nade to support and
completely protect the waterstops during the progress of the work. Any
wat er stop punctured or danaged shall be repaired or replaced. Exposed
wat er st ops shall be protected during application of formrel ease agents to
avoi d being coated. Splices shall be made in conformance with the
reconmendati ons of the waterstop manufacturer. Continuity of the
characteristic features of the cross section of the waterstop (ribs,
tabul ar center axis, protrusions, etc.) shall be maintained across the
splice. Splices showi ng evidence of separation after bending shall be
remade.

.3  WATERSTOP SPLI Cl NG
.3.1 Rubber Waterstop

Splices shall be vul canized or shall be made using cold bond adhesive as
reconmended by the manufacturer. Splices for thernoplastic elastoneric
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rubber (TPE-R) waterstops shall be as specified for PVC
.3.2 Pol yvi nyl Chl ori de \Wat erstop

Splices shall be made by heat sealing the adjacent waterstop edges together
using a thernoplastic splicing iron utilizing a non-stick surface
specifically designed for waterstop welding. The correct tenperature shal
be used to sufficiently melt without charring the plastic. The spliced
area, when cool ed, shall show no signs of separation, holes, or other

i nperfections when bent by hand in as sharp an angl e as possible.

.3.3 Qual ity Assurance

Edge welding will not be permitted. Centerbul bs shall be conpressed or
cl osed when wel ding to non-centerbulb type. Waterstop splicing defects
whi ch are unacceptable include, but are not linited to the follow ng: 1)

Tensile strength |l ess than 80 percent of parent section. 2) Free lap
joints. 3) Msalignment of centerbulb, ribs, and end bul bs greater than
1/16 inch. 4) Msalignnment 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) Msalignnent of waterstop splice resulting in

m sal i gnnent 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
separation when cool ed splice is bent by hand at a sharp angle.

-- 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.

ACl | NTERNATI ONAL (ACl)

ACl 318/ 318R (1995) Buil di ng Code Requirenents for
Structural Concrete and Conmentary

ACl 318M (1995) Buil di ng Code Requirenents for
Structural Concrete and Conmentary (Metric)

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

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

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

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

ASTM A 706/ A 706M (1998) Low Alloy Steel Deformed and Pl ain
Bars for Concrete Reinforcenent

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Concrete Reinforcenent System GA

Detai | drawi ngs showi ng reinforcing steel placenent, schedul es, sizes,
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grades, and splicing and bending details. Draw ngs shall show support
details including types, sizes and spacing.

SD-13 Certificates
Rei nforcing Steel; FIO
Certified copies of mill reports attesting that the reinforcing stee
furni shed neets the requirements specified herein. Subnmit prior to the
installation of reinforcing steel.
1.3 DELI VERY AND STORAGE
Rei nf orcenment and accessories shall be stored off the ground on platfornmns,
skids, or other supports.
PART 2 PRODUCTS
2.1 DOVELS
Dowel s shall conformto ASTM A 615, G ade 60.
2.2 FABRI CATED BAR MATS
Fabricated bar mats shall conformto ASTM A 184/ A 184M G ade 60.
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 grade 60 and sizes as indicated.

2.4 \WELDED WRE FABRI C
Wel ded wire fabric shall conformto ASTM A 185 or ASTM A 497.

2.5 W RE TI ES
Wre ties shall be 16 gauge or heavier black anneal ed steel wire.

2.6 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 be not less than 4 inches square when

supporting reinforcement on ground. Precast concrete block shall have
conmpressive strength equal to that of the surrounding concrete. \Where

concrete fornmed surfaces will be exposed to weather or where surfaces are
to be painted, steel supports within 1/2 inch of concrete surface shall be
pl astic protected or of stainless steel. Concrete supports used in

concrete exposed to view shall have the same color and texture as the
finish surface. For slabs on grade or topping over insulation, supports
shall be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
plastic with bearing plates.

PART 3 EXECUTI ON
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3.

1 REI NFORCEMENT

Rei nforcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of AClI 318/ 318R Rei nf orcenment shall be cold
bent unl ess otherw se authorized. Bending shall be acconplished at the
fabricator's shop. Bars shall not be bent after enmbednment in concrete
Safety caps shall be placed on all exposed ends of vertical concrete

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

1.1 Pl acenent

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

Rei nf orcenent shall be placed in accordance with AClI 318/ 318R at | ocati ons
shown plus or mnus one bar dianeter. Rei nf orcenment shall not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as
indicated or as required by ACI 318/ 318R If bars are noved nore than one
bar diameter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona

bars required to nmeet structural requirements, shall be approved before
concrete is placed.

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 or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. 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
length of lap or 6 inches. Mechanical butt splices shall be in accordance
with the recommendation of the manufacturer of the mechanical splicing
device. Butt splices shall develop 125 percent of the specified m nimm
yield tensile strength of the spliced bars or of the smaller bar in
transition splices. Bars shall be flane dried before butt splicing.
Adequate jigs and clanps or other devices shall be provided to support,
align, and hold the |longitudinal centerline of the bars to be butt spliced
in a straight line.

.2 VELDED- W RE FABRI C PLACEMENT

Wel ded-wire fabric shall be placed in slabs as indicated. Fabric placed in
sl abs on grade shall be continuous between expansion, construction, and
contraction joints. Lap splices shall be made in such a way that the

overl apped area equal s the di stance between the outernpst crossw res plus

2 inches. Laps shall be staggered to avoid continuous laps in either

di rection. Fabric shall be wired or clipped together at laps at intervals
not to exceed 4 feet. Fabric shall be positioned by the use of supports.

-- End of Section --
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SECTI ON 03230

GUI DEWALL POST TENSI ONED BARS

PART 1 CGENERAL

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 315 (1992) ACI Detailing Manual: Section
Details and Detailing of Concrete
Rei nf or cenment

ACl 318/ 318R (1995) Buil di ng Code Requirenents for
Structural Concrete and Conmentary

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

ASTM A 722/ A 722M (1995) Uncoated Hi gh-Strength Steel Bar
for Prestressing Concrete

.2 SUBM TTALS

Government approval is required for all subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturers Literature; GA

a. manufacturers literature for the post tensioning bars, including
catal og cuts, applications guide, installation instructions, and
standard warranty

b. manufacturers literature for the nooring post concrete anchors,

i ncluding catal og cuts, applications guide, installation instructions,
details for corrosion protection (typical, at anchorages, and through
nmonolith joints)

c. manufacturers literature for the I oad cells and reader, including
installation instructions, operations manual, calibration data,
tenmperature corrections, and standard warranty

SD- 04 Dr awi ngs
Install ati on Draw ngs; GA.

Installati on drawi ngs for bars and accessories shall be subnitted. The
drawi ngs shall indicate:

a. concrete renoval |ines and net hods
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b. schedule for interruption of service for the nmooring posts,
handrail, and tow haul age unit

b. details of duct work, including description of tolerance to
novenent at nonolith joints

c. erection methods, sequence of tensioning, and tensioning

cal cul ati ons

d. plan for placenent of concrete, including mx design and pour
guantities

SD- 09 Reports
Tensi oni ng Bars and Accessories; FIO
Certified materials test reports shall be subnitted for all required
materials tests, note the specific standards followed in the performance of
tests, show that materials conply with the applicable specifications, be
subnitted for each material shipnent and be identified with specific lots
prior to use of materials in the work.

SD- 18 Records

Post Tensioni ng Operations Records; FIO

Compl ete records of the post tensioning operations shall be submtted.

.3 DELI VERY, STORAGE AND HANDLI NG OF MATERI ALS

Materials shall be suitably wapped, packaged or covered at the factory to
prevent being affected by dirt, water and rust. Materials shall be
protected agai nst abrasi on or damage during shipnent and handling.
Materials stored at the site shall be placed above ground on el evat ed,
covered pl atforms.

.4 SUPERVI SI ON

The bars shall be installed (including the corrosion protection system and
tensi oned by, or under the supervision of, the bar supplier. The
Government will observe the tensioning and nonitor nmonolith joint novenent
during the tensioning process. The tensioning |oads my be nodified by the
Government during the tensioning process based on observed monolith

def | ecti ons.

PART 2 PRODUCTS

2.

1 BAR MATERI ALS

Tensi oni ng bars and accessories shall conformto the requirements of AC
318/ 318R except as specified.

1.1 Post Tensioni ng Bars

Post tensioning bars shall be high strength steel confornming to ASTM A
722/ A 722M Type | or 11, neeting all supplenmentary requirenments. The bars
shall be unbonded through the entire length, and installed in post

tensi oning ducts. The bars shall be installed with a double corrosion
protection system designed for permanent use in an aggressive environment.
Accept abl e corrosion protection systems include epoxy coating, grease, wax,
coal tar, grout, or other approved system Sheaths, conduits, and ducts
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that do not provide a tight fit and a barrier to vapor transm ssion are
consi dered incidental to the corrosion protection system G out shall be
proportioned for a mnumum 8000 psi conpressive strength, if used. G out,
wax, tar, and viscous coatings shall be contained within a sheath or duct
to keep the bar unbonded, including dynam c |oads with the potential of
compressing the end nonolith joint 2 inches (or to a tight contact, which
ever is less). Tensioning bars shall be clean and free of |oose rust,
scale and pitting.

.1.2 Duct s

The bars shall be capable of acconodating a 1 inch [ateral nobvenent in
either direction (north-east or south-west, tranverse to the wall) at the
monolith joints under dynam c |oading. The inside dianeter of the ducts
shall be | arge enough to provide an annulus around the bar to acconpdate
this novenent wi thout shearing or danagi ng the bars. The bars shall be
centralized in the ducts during installation, with particular attention
near the nonolith joints. Ducts shall be designed for watertight
connections with all fittings. Galvanized ducts will not be pernitted

.1.3 Anchor ages and Coupl ers

Anchorages and couplers shall be nmetal of proven corrosion resistance and
compatible with the tensioning bars, capable of fully devel oping the

m ni num guaranteed ultimate strength of bars w thout excessive slip and
approved. Anchorages shall be the button-head, wedge, nut and thread, grip
nut, thread-bar, threaded plate or other approved type and shall be
provided with bearing plates, rings, bells or other positive-attaching
anchor fittings. Couplers shall be provided with housings | ong enough to
permt the necessary nmovenents and fittings which allow conplete grouting
of all conponents.

.2 LOAD CELLS

Four electronic load cells and a conpatible neter with built-in excitation
to read the load cells shall be provided. The neter shall have the
capability to display in engineering units. The load cells shall have a
nom nal capacity of 50 kips, an accuracy within 1.0% (including errors

i ntroduced by the excitation and readout systen), a resolution of at |east+
100 pounds, and an operating tenperature range to -40F. The load cells
shall be designed for exterior use, water proof, weather proof, and shal

i nclude insul ated, shielded cables that can be easily accessed for future
nmonitoring by the Government. The electronic |oad cells shall be
permanently installed at the |ive end anchorages on bars sel ected by the
Contracting O ficer. The neter with the |load cells shall be furnished and
operating prior to tensioning the bars.

PART 3 EXECUTI ON

3.

1 I NSTALLATI ON

Tensi oni ng bars and accessories shall be installed or placed as specified
and as shown on contract and approved installation drawings. |Installation
details of tensioning bars and accessories not specified or shown shall be
in accordance with ACI 315 or ACI 318/318R Wl ding shall not be performed
near or adjacent to tensioning bars. Tensioning bars shall not be
installed until all welding has been conpl eted on supports or any part

whi ch m ght be in contact with the bars.
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3.

1.1 Anchor ages

Anchorages nmust be set in a plane normal to the axis of the bars such that
uni form bearing on the concrete is assured. Positive connecting anchorages
rat her than gripping types shall be used for anchoring enbedded ends of
bars. Anchorages and anchor fittings shall be permanently protected

agai nst corrosion. Parallel wire anchorage wedges or cores shall be
recessed within the nenbers.

1.2 Installing bars and Ducts

Protective coverings and wrappi ngs shall be renpved and each tensioning bar
shall be closely inspected to see that nicks, scoring, pits or other damage
does not exist and high strength steel bars shall be closely inspected to
assure that they are not bent and that threaded ends are in satisfactory
condition immediately prior to installation. Tensioning bars and ducts
shall be assenbled to required shapes and di mensi ons and pl aced where
i ndi cated on drawi ngs within specified tol erances and adequately support ed.
Ducts shall be securely fastened to either the forns or reinforcing stee
to prevent displacenment during concrete placing. The ends of ducts shal
be effectively protected to prevent entry of water, concrete, grout or
debri s.

.1.3 Tensi oni ng Bars

Tensi oni ng of bars shall be conpleted by at |east 4 |oad steps at

approxi mtely 10% 30% 60% and 100% of the design |oads. For each | oad
step, the longest bars shall be tensioned first, proceeding successively to
the shortest bars. A waiting period of 1 hour shall be included between
each load step to allow tine for nonitoring of the nonolith joint
deflections. Initially, only the 4 long bars in each wall shall be
tensioned. The 2 short bars in each wall shall be installed |oose, unless
tensioning is directed by the Governnent.

Tensi oni ng shall not be perforned until concrete cylinder tests indicate a
breaki ng strength of at |east 3000 psi. The tension induced in the bars by
any method of tensioning shall be deternined by direct nmeasurenent of force
using a pressure gauge or load cell. The force corresponding to the
initial tension shall be neasured by a dynanoneter or other approved mnet hod
as a starting point in determ ning final elongation. Safety nmeasures shal
be taken by the Contractor to prevent accidental injury caused by failure
of a tensioning bar or bar conmponent. The exposed ends of tensioning bars
and anchorages shall be protected from danage during tensioning operations
to prevent failure.

.1.4 Grouting Post-Tensi oned Bars

Grouting shall be conpleted if required as part of the corrosion protection
systemin accordance with the manufacturer's reconmendati ons.

.1.5 Stress and El ongati on Measuremnent

Hydraul i c gauges, dynanmoneters, load cells or other devices for neasuring
tensi oning | oad shall have an accuracy of reading within two percent for
stress neasurenment. The elongation shall be recorded and reported, along
wi th measured changes in the nonolith joint gaps. The elongation shall be
nmeasured to the nearest 1/16-inch.
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3.

1.6 Post Tensi oni ng Operations Records

The Contractor shall conpile and submt conplete post tensioning operations
records to the Contracting Oficer. These records shall show the

manuf acturer, identification and description of materials and equi pnent

i ncl udi ng post tensioning bars and jacking and | oad neasuring equi pnent;

| ocation of post tensioning bars; initial design tensioning |oads, final
desi gn tensioning | oads and actual tensioning |oads for bars; dates

tensi oning | oads applied; and theoretical and actual elongations for bars.

-- End of Section --
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SECTI ON 03300

CONCRETE FOR BUI LDI NG CONSTRUCTI ON

PART 1 GENERAL

This section covers cast-in-place concrete, including concrete required for
el ectrical equipnent nounting pads and foundati ons, maintenance buil di ng

sl ab, concrete apron, concrete required for enbednment of conduit and
toppi ng concrete for use in concrete pan stairs, CCS floor slab topping,
slab closure at the existing control station and control stands, tank
foundati on pads, horizontal repairs and |light standard repairs on the | ock
nonoliths. Also included under this section is the sandw ched sl ab

i nsul ati on.

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.

ACl | NTERNATI ONAL (ACI)

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

AClI 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recommended Practice for Eval uati on of
Strength Test Results

ACl 301 (1996) Standard Specifications for
Structural Concrete
ACl 305R (1991) Hot Weat her Concreting
ACl 306R (1988) Cold Weat her Concreting
ACl 309R (1996) Consolidation of Concrete
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON CFFI Cl ALS
( AASHTO)
AASHTO M 182 (1991) Burlap Coth Made From Jute or Kenaf

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
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ASTM C 31 (1998) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1997) Concrete Aggregates

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 94 (1996) Ready-M xed Concrete

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Ssanpling Freshly M xed Concrete

ASTM C 192 (1990a) Making and Curing Concrete Test
Speci nens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1995) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

ASTM C 494 (1992) Chenical Adm xtures for Concrete

ASTM C 578 (1995) Preforned, Cellular Polystyrene
Thermal | nsul ation

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular
Pol yi socyanurate Thernal Insul ation

ASTM C 595 (1995a) Bl ended Hydraulic Cements

ASTM C 618 (1996a) Coal Fly Ash and Raw or Cal ci ned

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

ASTM C 685 (1995) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

ASTM C 881 (1990) Epoxy-Resi n-Base Bondi ng Systens
for Concrete
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ASTM C 989 (1994a) Ground Granul ated Bl ast - Furnace
Slag for Use in Concrete and Mortars

ASTM C 1064 (1986; R 1993) Tenperature of Freshly
M xed Portl and Cenent Concrete

ASTM C 1077 (1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 1751 (1983; R 1991) Prefornmed Expansi on Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1992) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM E 96 (1995) Water Vapor Transm ssion of
Material s

CORPS OF ENG NEERS ( COE)

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

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1995) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requi renments for Wei ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA TMVB- 01 (1992) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau
NRMCA CPMB 100 (1990) Concrete Plant Standards
NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:

Certification of Ready M xed Concrete
Production Facilities

W SCONSI N DEPARTMENT OF TRANSPORTATI ON (W DOT), Standard
Speci fications for Construction

W DOT 502 (1996) Concrete Bridges
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1.

2 SUBM TTALS

Governnment approval is required for subnmittals with a "GA" designation;
subnittals having an "FIO' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Shop Drawi ngs; GA

Shop drawi ngs shall be submitted on a continuing basis during the |ife of
the contract. The drawi ngs shall be shown at not less than 1/4 inch equals
1 foot scale. The drawi ngs shall show accurate concrete outlines and all
types of joints. A nunbering systemshall be established to facilitate
ready identification of each |ift. The drawi ng shall cover in detail the
desi gn, construction, adjustnent, and mai ntenance of the formwrk and shall
indicate all mmjor design values of formmaterials to be used and the

| oadi ng conditions on the form including rate of concrete placenent.
Approval will not relieve the Contractor of responsibility of accuracy of
the drawings or for the inclusion of all enbedded itens or other

requi rements specified herein.

SD-08 Statenents
Concrete M xture Design; GA

A m x design shall be submtted for each concrete m x to be used on the
project. Each mix design shall list the proportions by wei ght of cenent,
wei ght or volume of water, weights of aggregates in a saturated surface-dry
condition, and type, quantity, and nane of adm xtures per cubic yard of
concrete. Al materials included in the mxture shall be of the sane type

and fromthe sanme source as will be used on the project. Each mx shall be
acconpani ed by evidence by one of the follow ng nethods that denobnstrates
the mix will produce concrete having the characteristics and quality as
speci fied:

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

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

Project data or m x design studies shall be obtained for the exact nmix as
subnitted. Mnor nmix alterations or substitutions may be accepted if
approved by the Contracting Officer. Any alternations or substitutions
shall be clearly indentified, and shall be acconpanied by recommendati ons
fromthe adm xture supplier or a registered professional engineer

i ndicating the expected effects on the concrete.

Concrete Operation Plan; GA
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The plan shall denonstrate a thorough understanding of all involved
technical and |ogistical conditions necessary for the production of
concrete that neets all requirenments of these specifications. The plan
shall provide as a mninmumthe foll ow ng:

a. Sources of cement, pozzol an, and aggregates.

b. Location of aggregate stockpiles, batching plant, and nixing plant.
C. Met hod and route for conveying batched concrete under all expected
weat her conditions.

d. Met hod of conveying concrete within the project.

e. Sources of electrical power and water.

f. Provi sions for replacenent of required equi pnent in the event of
br eakdown.

g. Met hods for preventing aggregate stockpiles fromfreezing,

noi sture variation, or contam nation.

h. Met hods of consolidation and curing. Include manufacturer's
literature

i Contractor quality control

j. Provi sions for mmintaining a working access or platformfor |ock

personnel engaged in | ock operations during placenment and curing of
concrete for horizontal repairs.

Col d Weat her Pl an; GA

If concrete is to be placed under cold weat her conditions, the procedures,
mat eri als, nmethods, and protection proposed to acconplish it shall be
submitted for review

Hot Weat her Pl an; GA.

If concrete is to be placed under hot weather conditions, the procedures,
mat eri als, nmethods, and protection proposed to acconplish it shall be
submitted for review

Joint Treatnent Plan; FIO.

The net hods and equi prrent proposed for joint cleanup and waste di sposa
shal |l be submitted for review

SD-13 Certificates
Manuf acturer's Certificates; FIO

The following materials shall be certified for conpliance with al
speci fication requirenents:

Cenment and pozzol an

| npervi ous sheet curing materials
Admi xt ur es

Curing conpound

aoop

Qualifications; FIO

Witten docunentation for Contractor Quality Control personnel
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Bat ch Ti ckets.

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

.3 QUALI FI CATI ONS

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

.4 CONSTRUCTI ON' TOLERANCES

Variation in alignnment, grade, and dinmensions of the structures fromthe
establ i shed alignnent, grade, and di nmensions shown shall be within the
tol erances specified in SECTI ON 03100 - CONCRETE FORMADORK

.5.1 Appear ance

Abrupt variations in color, shade, or tint will not be permtted on exposed
surfaces. Use of pozzolan shall be controlled to limt discoloration.

Fi ni shed surfaces shall be protected fromstains or abrasions. Permanently
exposed surfaces shall be cleaned, if stained or otherw se discolored, by
an approved net hod that does not harmthe concrete.

.5 STORAGE OF MATERI ALS

Cenment and other cenentitious materials shall be stored in weathertight
bui l di ngs, bins, or silos which will exclude nmoisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid 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 not be stored
on cohesive soils or areas that may puddle water. O her materials shall be
stored in such a manner as to avoid contam nati on and deterioration.

Adm xtures which have been in storage at the project site for |longer than 6
nont hs or whi ch have been subjected to freezing shall not be used unless
retested and proven to neet the specified requirenents. Materials shall be
capabl e of being accurately identified after bundles or containers are
opened.

.6 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

The Contracting O ficer may appoint a Governnent representative or an

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

Government inspection or testing will not relieve the Contractor of any of
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it's CQC responsibilities. Failure to detect defective work or materi al
will not prevent rejection |ater when a defect is discovered nor will it
obligate the Governnent for final acceptance

PART 2 PRODUCTS

2.

2.

2.

2.

1 GENERAL CONCRETE REQUI REMENTS

Concrete shall be conposed of a cenmentitious nmaterial, water, fine and
coarse aggregates, and admi xtures. The design conpressive strength shal
not be less than 4,500 pounds per square inch. Wter-cenent ratio shal
not exceed 0.45. Materials shall neet the requirenents of the respective
publications and other data specified bel ow

1.1 Concrete for Horizontal Repairs

Desi gn conpressive strength shall be 3,500 psi in 28 cal endar days.
Maxi nrum wat er cenent ratio (wc) shall be 0.40. Concrete for horizonta
repairs nay, at the Contractor's option, contain a high range water
reduci ng admi xture (superplasticizer).

1.2 Strength Requirenents

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
specified conpressive strength f'c and no individual test result falls

bel ow the specified strength f'c by nore than 500 psi. A "test" is defined
as the average of two conpanion cylinders, or if only one cylinder is
tested, the results of the single cylinder test. Design conpressive
strength (f'c) shall be evaluated for acceptance at 28 days unl ess pozzol an
is used, in which case the design strength shall be net in 90 cal endar

days, provided the 90-day period does not extend past the contract
expiration date. Menbers identified with concrete not neeting the criteria
shall be replaced. The Contractor nmmy conduct additional testing to verify
strength or further define the linmts of inferior concrete if approved by
the Contracting Oficer.

.1.3 Sl unp

Slunp of the concrete, as delivered to the point of placenent into the
forns, shall not exceed 4 inches. |If a superplastizer is used, the slunp
shal | not exceed 4 inches before the adm xture is added and shall not
exceed 8 inches at the point of delivery after the adm xture is added.

.1.4 Adm xt ures

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

1.4.1 Air Entrai nnment
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All concrete, except interior concrete in the new central control station
to receive a hard steel towel finish, shall be air entrained to contain
between 4-1/2 and 7-1/2 percent total air

.1.5 Si ze of Coarse Aggregate

Except as specified for special applications, the nom nal nmaxi num size
coarse aggregate shall be 1-1/2 inches, except 3/4 inch nom nal naxi mum
si ze coarse aggregate shall be used when any of the follow ng conditions
exist: the narrowest dinmension between sides of forms is |less than 7-1/2
i nches, the depth of the slab is less than 4-1/2 inches, or the m ninmum
cover or clear spacing between reinforcing is less than 2 inches.

a. Topping Concrete. Nominal maxi num size of coarse aggregate shal
be 3/8 inch. Topping concrete shall be used for the 3 inch slabs shown
on the drawi ngs and the stair pans.

b. Concrete for Horizontal Repairs. Coarse aggregate shall conformto
ASTM C 33, size No. 57 or 67, Class 4S.

.1.6 Tenperature

Concrete for Horizontal Repairs: the naxi numconcrete tenperature at tine
of placement shall not exceed 85 degrees Fahrenheit.

.2 CEMENTI Tl QUS MATERI ALS

Cenentitious materials shall be portland cenent, or portland cenent in
conbi nati on with pozzol an or ground granul ated bl ast furnace sl ag.

Optional pozzol an replacenent of cenent shall be limted to 20 percent of
the total cenentitious material of a mix by weight. Cenentitious materials
shall conformto appropriate specifications |listed below. Use of
cenentitious materials in concrete which will have surfaces exposed in the
conpl eted structure shall be restricted so there is no change in color,
source, or type of cementitious nmaterial

.2.1 Portl and Cenent

ASTM C 150, Type | with a maxi nrum 15 percent anount of tricalcium

alum nate, or Type Il. Wiite portland cenent shall neet the above

requi renents except that it nmay be Type I, Type Il or Type IIl. Wite Type
I1l shall be used only in specific areas of the structure, when approved in
writing.

. 2.2 Pozzol an (Fly Ash)

ASTM C 618, Class Cor F with the optional requirenents for nultiple
factor, drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618.

Requi renent for maximum al kalies from Table 1A of ASTM C 618 shall apply.
.2.3 Ground Granul at ed Bl ast-Furnace (GGBF) Sl ag

ASTM C 989, Grade 120.
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2.3  AGGREGATES
2.3.1 Conposi tion

Fi ne aggregate shall consist of natural sand, nanufactured sand, or a
conbi nati on of natural and manufactured sands. Coarse aggregate shal
consi st of gravel, crushed gravel, crushed stone, or a conbination thereof.

2.3.2  Quality

The aggregate particles shall be clean, hard, unweat hered, and uncoat ed.
The shape of the particles shall be generally cubical or spherical. \Were
required, fines shall be renpbved fromthe aggregates by adequate washi ng.
The aggregates as delivered to the m xer shall neet the quality
requirenents of ASTM C-33, table 3 for the appropriate type or |ocation of
concrete construction for use in a severe clinate.

2.3.3 Sour ces

Unl ess approved otherw se, aggregates shall be produced fromthe sources
listed in SECTION 00830 - ATTACHMENTS. |If the Contractor proposes to
furni sh aggregates froma source not |listed, the Governnent will nmake such
tests and other investigations as necessary to determ ne whether or not
aggregates neeting the requirenents of this project can be produced from
the proposed source. The tests to which the aggregate will be subjected
may include specific gravity, absorption, Los Angel es abrasion, soundness
i n magnesi um sul fate, petrographic analysis, freezing and thawing in
concrete, alkali-aggregate reaction, organic inpurities, deleterious
materials, and other tests necessary to determ ne that concrete of
acceptable quality and cost can be produced fromthe materials proposed.
These tests will be conducted in accordance with the applicable Corps of
Engi neers nethods of testing given in the Handbook for Concrete and Cenent.
When the Contractor desires to use aggregates froma source not listed
suitable sanples for quality evaluation consisting of not |ess than 700
pounds of each size of coarse aggregate and 300 pounds of fine aggregates
shal |l be taken in accordance with ASTM D 75 and delivered to the
Contracting Oficer or to a | aboratory as directed. A maxi mum of 120

cal endar days will be required to conplete evaluation of the aggregate

2.4 CHEM CAL ADM XTURES

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

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

b. Accelerating Adm xture. ASTM C 494, Type C or E, except that
cal ciumchloride or admi xtures containing calciumchloride shall not be
used.

c. Water-Reducing or Retarding Adm xture. ASTM C 494, Type A, B, or D
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2.

2.

d. Hi gh-Range Water Reducer. ASTM C 494, Type F or G
5 CURI NG MATERI ALS
5.1 | nper vi ous- Sheet

| npervi ous-sheet materials shall conformto ASTM C 171, type optional
except that polyethyl ene sheet shall be white opaque.

.5.2 Menbr ane- For m ng Conpound

Menbr ane- Form ng curing conmpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be

pai nted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirenments in ASTM
C 309 waived. Menbrane-forning curing conpound shall not be used on
surfaces that are to be treated with floor hardener.

.5.3 Burl ap and Cotton WMat

Burlap and cotton mat used for curing shall conformto AASHTO M 182

.6 WATER

Water for mxing and curing shall be fresh, clean, potable, and free of

i njurious ambunts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD-C 400. Water for
curing shall not contain any substance that stains the concrete. River

wat er shall not be used.

.7 FLOOR HARDENER

Fl oor hardener shall be a col orl ess aqueous solution containing either zinc
silicofluoride(fluosilicates), magnesiumsilicofluoride, or sodium
silicate. Proprietary hardeners nmay be used if approved in witing by the
Contracting O ficer.

. 8 FLOOR SEALER

Fl oor sealer shall be a |low viscosity, colorless solution containing not
| ess than 15 percent active ingredients, which will chemcally forma
hydr ophobic barrier resistant to road salts, and oil and gasoline spills,
or an acrylic polyner clear filmformng sealer.

.9 JO NT MATERI ALS

.9.1 Contraction Joints in Slabs

Wat erstops and joint naterials shall be as specified in SECTI ON 03150 -
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
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2.

10 I NSULATI ON

I nsul ati on sandwi ched between concrete slabs, shall be polystyrene in
conformance with ASTM C 578 Type V or Vi

I nsul ati on sandwi ched between concrete sl abs that occurs under Roons 116
and 117 shall be polystyrene in conformance with ASTM C 578 Type V.

.11 EPOXY ADHESI VE

Shal | be a two-conponent epoxy bondi ng agent recomrended by the
manuf act urer for bondi ng dowels and rebar into concrete. The product shal
be stable for application at the tenperature range expected during
construction. Epoxy adhesives shall neet the requirenents of ASTM C 881
for the type application as foll ows:

Dowels in drilled holes:

Hori zontal surfaces: Type |, Gade 1, 2 or 3
Vertical surfaces: Type |, Grade 3

Cl ass shall be based on the tenperature of the concrete to which the
bondi ng systemis to be applied at the time of application.

PART 3 EXECUTI ON

3.

1 CONCRETE FI NI SH SCHEDULE

a. Brooned Finish. A brooned finish shall be applied to the
followi ng surfaces: walks, exterior stairs, surfaces to receive
terrazzo, treads of concrete pan stairs, and exterior slab closure.

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

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

d. Forms. Surfaces, unless another type of finish is specified,
shall be left with the texture inparted by the forns, except defective
surfaces shall be repaired as described above. Forns shall not be
reused if there is any evidence of surface wear or defects that would
inmpair the quality of the surface.

e. Sack Rubbed Finish. Exterior surfaces of cast in place concrete
exposed to view on the Central Control Station and the Downstream
Control Stand shall receive a sack rubbed finish in accordance with
W DOT 502. 3. 8. 5.

f. Hori zontal Concrete Repairs. Concrete shall be screeded
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3.

floated, and lightly troweled to a finish approved by the Contracting
O ficer. The finished surface shall be a true plane within 5/16 inch
in 10 feet.

g. Sl abs. Exterior surfaces shall be sloped for drai nage, unless
ot herwi se shown.

2 PREPARATI ON FOR PLACI NG

Surfaces to receive concrete shall be clean, danp and free fromfrost, ice,
nmud, | oose particles, foriegn matter, and water. Forns shall be in place
cl eaned, coated, and adequately supported. Reinforcing steel shall be in
pl ace, cleaned, tied, and adequately supported. Transporting and conveying
equi pnent shall be in-place, ready for use, clean, and free of hardened
concrete and foreign material. Equipnent for consolidating concrete shal
be at the placing site and in proper working order. Equipnent and materia
for curing and for protecting concrete from weather or nechani cal damage
shall be at the placing site, in proper working condition and in sufficient
anmount for the entire placenent. Concrete shall not be placed before the
conpl etion of all adjacent pile driving or other operations that m ght
prove detrinental to freshly placed concrete.

. 2.1 Soi | Subgrades

I mmedi ately prior to setting fornms and rei nforcenent, the foundation shal
be conpacted with a manual tanper.

. 2.2 Enbedded |tens

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

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

.2.3 Concrete for Horizontal Repairs

The existing concrete surface agai nst which the new concrete is to be cast
shall be kept continuously wet with potable water for not |less than 12
hours imediately prior to concrete placenent. Free water shall be renoved
prior to placenent of concrete.

.3 CONCRETE PRODUCTI ON

Concrete shall be furnished froma ready-ni xed concrete plant, except that
smal | batches for pours less than 2 cubic yards may be batched on-site
Ready- nmi xed concrete shall be batched, m xed, and transported in accordance
with ASTM C 94. Truck mixers, agitators, and nonagitating transporting
units shall conply with NRMCA TMMB-01l. Ready-nix plant equi prent and
facilities shall be certified in accordance with NRMCA QC 3. Al um num

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

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

.3.2 Site M xed Concrete

If the Contractor elects to provide an onsite batching and nmixing plant, a
bat ch type plant shall be provided of sufficient capacity to prevent cold
joints. Site-m xed concrete shall be produced in conformance with ACl 301
or by volunetric batching and continuous m xing in conformance with ASTM C
685.

.4 TRANSPORTI NG CONCRETE TO PROJECT SI TE

Concrete shall be transported to the placing site in truck mxers
conform ng to NRMCA TMVB- 01.

.5 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed fromm xer to forns by nmethods that will prevent
segregation or loss of ingredients. Any concrete transferred from one
conveyi ng device to another shall be passed through a hopper, which is
conical in shape, and shall not be dropped vertically nore than 5 feet,
except where suitable equipnment is provided to prevent segregation and
where specifically authorized. Trucks shall be equipped with radios or
phones to pernit conmunication between the m xing plant and the concrete

pl acement site.

.5.1 Concrete Punps

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

i nside dianeter of the pipe shall be at |east three tines the non na
maxi num si ze coarse aggregate in the concrete m xture to be punped, but not
|l ess than 5 inches. The naxi num size coarse aggregate will not be reduced
to acconmpdate the punps. The distance to be punped shall not exceed
l[imts recommended by the punp nanufacturer. The concrete shall be
supplied to the concrete punp continuously. \Wen punping is conpleted,
concrete remaining in the pipeline shall be ejected w thout contam nation
of concrete in place. After each operation, equi prment shall be thoroughly
cl eaned, and flushing water shall be wasted outside of the forns and in
conpliance with the approved environnment protection plan.

.6 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 uti ons, whichever cones first after the
i ntroduction of the mxing water to the cenment and aggregates. \When the
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I ength of haul makes it inpossible to deliver truck- mxed concrete within
this tine limt, batching of cenent and a portion of the m xing water shal
be del ayed until the truck nixer is at or near the construction site.
Concrete shall be placed within 15 mnutes after it has been discharged
fromthe transporting unit. Sufficient placing capacity shall be provided
so that concrete can be kept free of cold joints.

.6.1 Depositing Concrete

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

.6.2 Consol i dation

Consol i dati on of concrete shall conformto ACI 309, except as otherw se
specified. |Inmediately after placing, each |ayer of concrete shall be
consol i dated by internal vibrators, except for slabs 4 inches thick or
| ess. The vibrators shall at all tines be adequate in effectiveness and
nunber to properly consolidate the concrete. A spare vibrator shall be
kept at the jobsite during all concrete placing operations. Vibrators
shall be inserted vertically at uniform spacing over the area of placenent.
The distance between insertions shall be approximately 1-1/2 tines the
radi us of action of the vibrator so that the area being vibrated wll
overlap the adjacent just-vibrated area by a reasonable anount. The
vi brator shall 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 until the concrete is consolidated and then vertically w thdrawn
slowy while operating. Formvibrators shall not be used unless
specifically approved and unless forns are constructed to withstand their
use. Vibrators shall not be used to nobve concrete within the forns.
Excessive vibration of concrete resulting in segration shall be prevented.

.6.3 Col d Weat her Requirenents

Concrete shall not be placed without a procedure approved in accordance

wi th paragraph: SUBM TTALS when the concrete is likely to be subjected to
freezing tenperatures before the expiration of the curing period. Heating
of the m xing water or aggregates will be required to regulate the
concrete-placing tenperatures. The placing tenperature of the concrete
shall be as recommended in ACI 306R, Table 3.1, with the tenperature of the
concrete neasured in accordance with ASTM C 1064. Air and formtenperature
in contact with concrete shall be above 50 degrees F prior to placing
concrete and maintained for the first 3 days, and at a tenperature above

32 degrees F for the remmi nder of the specified curing period.

Thernoneters shall be installed at such |ocations as nay be directed.

Sui tabl e thermoneters shall be furnished by the Contractor and installed
adj acent to the concrete surface and 2 inches inside the surface of the
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concrete. During the period of protection renoval, heat shall be shut down
and insulation or tents shall renmoved in a systematic shedul e such that the
tenmperature differential between the air and concrete surface does not
exceed 25 degrees F. Exhaust fumes from conbustion heating units shall be
vented to the outside of the enclosure, and heaters and ducts shall be

pl aced and directed so as not to cause areas of overheating and drying of
concrete surfaces or to create fire hazards. Materials entering the m xer
shall be free fromice, snow, or frozen | unps.

.6.4 Hot Weat her Requirenents

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

pl astic shrinkage cracking or other damagi ng drying of the concrete. The
concrete-placing tenperature shall not exceed 85 degrees F. Cooling of the
m xi ng water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing tenperature. Steel forns
and reinforcements shall be cooled prior to concrete placenent when stee
tenperatures are greater than 120 degrees F. Conveying and pl acing

equi pnent shall be cooled if necessary to nmmintain proper concrete-placing
temperature. Wien the rate of evaporation of surface noisture, as

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

shadi ng, fog spraying, applying a nononol ecular film evaporation reducer

or wet covering with a light-colored naterial shall be made in advance of

pl acement, and such protective neasures shall be taken as quickly as
finishing operations will allow

.7 JO NTS

All joints not shown on the drawi ngs are subject to approval by the
Contracting Oficer. Joints shall be perpendicular to the main
rei nforcenent.

7.1 Construction Joints

Concrete shall be placed continuously so that structural nenbers are
nonolithic in construction. Construction joints shall be |ocated and
constructed as indicated or approved. Were 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
O ficer. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at |least 24 hours old.

.7.1.1 Preparation for construction joints

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

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

.7.2 Preparation for Surface Repairs

Preparation for surface repairs shall follow the requirenents for
preparation for construction joints, with the follow ng additional
criteria: The surface preparation shall include air-water cutting,

sandbl asting, high-pressure water jet, or other approved nethod. The
surface shall be cleaned as the |ast operation prior to placing concrete or
obstructing the area with reinforcenent. The surface shall be watered for
12 hours prior to placing concrete. Horizontal surfaces shall be air

bl asted to renpve puddl ed water.

.7.3 Sl abs on Grade

Non-sawn joints shall be carefully nade with a jointing or edging tool
The perineters of slabs shall be free of fins, rough edges, spalling, or
ot her unsightly appearance.

.7.3.1 Construction Joints for slabs on G ade

Except where otherw se indicated, the followi ng treatment shall be

construct ed: Exterior slabs shall be keyed or doweled. Interior slabs
shall be separated with 30 pound asphalt-saturated felt extending for the
full depth of the slab. Rei nforcing steel shall extend through

construction joints.
.7.3.2 Contraction Joints for slabs

Contraction joints 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 becone
sufficient to produce cracking

.7.4 Wast e Di sposa

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

. 8 FI NI SHI NG FORMED SURFACES

Begi nning no nore than 24 hours after formrenoval, all fins and | oose
materials shall be renmoved. All voids and honeyconbs exceeding 1/2 inch in
di aneter and all tie rod holes shall be reaned or chipped and filled with
dry pack nortar. Voids and honeyconb shall be danpened, brush-coated with
a neat cenent grout or with an approved bondi ng agent, and filled with
nortar. The cenment used in nortar for all surfaces pernmanently exposed to
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vi ew shall be a blend of portland cenent and white cenent, so that the
final color when cured shall be the sane as adjacent concrete. The nortar
shal |l consist of one part cenent to two and one-half parts fine aggregate.
The quantity of mixing water shall be the mnimum necessary to obtain a
uniformm xture and to permt placing. Mortar shall be thoroughly
conpacted in place and struck off to adjacent concrete. Tenperature of the
concrete, ambient air, replacenent concrete, or nortar during renedial
wor k, including curing, shall be above 50 F. The patched areas shall be
cured for seven days. Defective areas |arger than 36 square inches in any
surface shall be replaced or corrected as directed by the Contracting
Oficer.

.9 FI NI SHI NG UNFORMED SURFACES

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

.9.1 Cener a

Unformed surfaces that are not to be covered by additional concrete or
backfill shall have a float finish, with additional finishing as specified
bel ow, and shall be true to the elevation shown on the drawi ngs. Unless

ot herwi se shown on the drawi ngs, exterior surfaces shall be sloped for

drai nage, as directed. \Were drains are provided, interior floors shall be
evenly sloped to the drains. Joints shall be carefully nade with a

jointing or edging tool. The dusting of surfaces with dry cenent or other
materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water

shall be carefully dragged off or renobved by absorption wi th porous
mat erials such as burlap. Slabs with surfaces which exhibit significant
crazing shall be renoved and repl aced.

.9.2 Rough Sl ab Finish

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

i medi ately after consolidation to bring the surface to the required finish
I evel with no coarse aggregate visible. Side fornms and screed rails shal
be provided, rigidly supported, and set to exact |line and grade.

.9.3 Fl oat ed Fi ni sh

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

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

.9.4 Trowel ed Fini sh
The finished surface shall be thoroughly consolidated and shall be

steel-troweled to a snmooth, even, dense finish, free from bl em shes
including trowel marks and be uniformin texture and appearance. A final

03300 - 20 DACWB7- 00- B- 0015



hard steel troweling shall be done by hand, with the trowel tipped, and
usi ng hard pressure, when the surface is at a point that the trowel wll
produce a ringing sound. Tolerance shall be true planes within 5/16 inch
in 10 feet as determ ned by a 10 foot strai ghtedge placed anywhere on the
slab in any direction.

.9.5 Br ooned Fi ni sh

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

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

sem -detached particles

.10 CURI NG AND PROTECTI ON

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

Curing of Horizontal Concrete Repairs shall be by nmpist curing for 7 days,
no exceptions.

.10.1 Cener a

| medi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, nechanica
injury and damage fromrain and flowing water. Materials and equi pnent
needed for adequate curing and protection shall be available and at the
site prior to placing concrete. No fire or excessive heat, including
wel di ng, shall be permitted near or in direct contact with the concrete at
any tine.

.10.2 Moi st Curing

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

.10.3 Menbrane Form ng Curing Conpounds

Menbrane curing will not be pernmitted on any surface to which sack-rubbed
finish or snoboth finish is to be applied. Menbrane curing shall not be
used on surfaces containing protruding steel reinforcenent, or surfaces
that are to receive any subsequent treatnment dependi ng on adhesion or
bonding to the concrete, such as additional concrete, hardeners, sealers,
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terrazzo, or abrasive aggregate finish. Clear or translucent

menbr ane-form ng conpound with fugitive dye shall be used on all surfaces
per manently exposed to view, and white pignmented conpound may be used on

all other surfaces. 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 receive adhesive applications of resilient flooring.

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

Curing conpound shall be applied to forned surfaces i mediately after the
forns are renoved and prior to any patching or other surface treatnent
except the cleaning of |oose sand, nortar, and debris fromthe surface

Al'l surfaces shall be thoroughly noistened with water. Curing conpound
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 prevent
entry of the conmpound and to prevent npisture |oss during the curing
period. The curing conpound shall be applied in a two-coat continuous
operation by approved notorized power-spraying equi pnent operating at a

m ni nrum pressure of 75 psi, at a uniformcoverage of not nore than 400
square feet per gallon for each coat, and the second coat shall be applied
perpendicular to the first coat. 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 fromdirect rays of the sun
for the first 3 days. Surfaces coated with curing conpound shall be kept
free of foot and vehicular traffic, and from other sources of abrasion and
contam nation during the curing period.

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

.10. 4 | npervi ous Sheeti ng

Sur faces shall be thoroughly wetted and be conpletely covered with
sheeting. Sheeting shall be at |east 18 inches wi der than the concrete
surface to be covered. Covering shall be laid with light-col ored side up.
Covering shall be | apped not |less than 12 inches and securely wei ghted
down or shall be lapped not less than 4 inches and taped to forma

conti nuous cover with conpletely closed joints. The sheet shall be

wei ghted to prevent displacenment so that it remains in contact with the
concrete during the specified |length of curing. Coverings shall be fol ded
down over exposed edges of slabs and secured by approved neans. Sheets
shall be immediately repaired or replaced if tears or hol es appear during
the curing period. |If inspection identifies tears, holes, laps or joints
that are not conpletely closed, the tears and holes shall pronptly be
repaired or the sheets replaced, the joints closed, and the required curing
period for those areas shall be extended by 1 day.

3.10.5 Pondi ng or | mrersion
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Water shall not be nore than 20 degrees F less than the tenperature of the
concrete.

.11 FLOOR HARDENER

Har dener shall be applied to all interior concrete floors that do not
receive a floor covering. Prior to treatnent, the floors shall be

t horoughly cured, cleaned, and perfectly dry with all work above them

conpl eted. Floor hardener shall be applied after the concrete has been
cured and then air dried for 28 days. Three coats shall be applied, each
the day after the preceding coat was applied. For the first application of
zinc silicofluoride or magnesium silicofluoride , one pound of the

silocofl uoride shall be dissolved in one gallon of water. For subsequent
applications, the solution shall be two pounds of silicofluoride to each
gallon of water. Al three applications of sodiumsilicate shall be applied
full-strength at the rate of 1/3 gallon per 100 square feet. Floor should
be nmopped with clear water shortly after the precedi ng application has
dried to remove encrusted salts. Proprietary hardeners shall be applied in
accordance with the nmanufacturer's instructions. During application, area
shoul d be well ventilated. Precautions shall be taken when applying
silicofluorides due to the toxicity of the salts. Any conpound that
contacts glass or alum num should be i Mmediately renoved with clear water.

.12 FLOOR SEALER

Seal er shall be applied to all interior concrete floors that do not receive
a floor covering or terrazzo. Prior to sealing treatnent, the floors shal
have received hardener treatnent. Sealer shall be applied in one coat as
reconmended by manufacturer to inprove spill and stain resistance without
adversely affecting hardener. Manufacturer shall provi de maintenance

i nstructions.

.13 I NSULATI ON

Sandwi ched sl ab insul ation shall be placed on the structural slab after at

| east 14 days have passed and as indicated with tightly butted staggered
joints. Insulation shall be protected until, and while, the cover concrete
i s placed.

.14 EPOXY GROUTI NG OF DOWVELS

Anchor dowels into existing concrete with a two-conponent epoxy adhesi ve,
conformng to the requirenents of paragraph: EPOXY ADHESI VE. Dowel

di aneters shown on concrete drawings are the mninmumsize required. The
Contractor may, at his option, substitute |larger dianmeter dowels. Holes
drilled for dowels shall be of the depth indicated on the drawi ngs and have
a mnimum di amreter as recomended in the epoxy adhesive nmanufacturer's
printed instructions or, if no recomendations are given, 1/8 inch | arger
than the bar diameter. 1In the event the dowel drilling encounters an
obstruction, such as reinforcing steel, the dowel |ocation my be offset a
di stance of two hole dianeters. Hole preparation, mxing, placing, and
curing of the epoxy adhesive shall be in conformance with the

manuf acturer's printed instructions. Pressure grouting is recomended for
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hol es deeper than 2 feet. Steel dowels shall conformto SECTI ON 03200 -
CONCRETE REI NFORCEMENT, paragraph: REI NFORCEMENT. Steel dowels shall be
dry and free fromcontam nants, such as rust, dirt, oil, grease, or
protective coatings.

3.14.1 Col d Weat her Epoxy Grouting

When the daily outdoor |ow tenperature is |ess than 40 F, the Contractor
shal |l provide a heated encl osure around each | ocati on where dowel grouting
shall take place. The air tenperature adjacent to the concrete surfaces in
each dowel hole shall be heated to maintain a mninmumtenperature of 10
degrees F above the nmanufacturer's reconmrended m ni num application
tenmperature for the specific epoxy adhesive to be applied. Tenperatures
shal |l be neasured by Contractor- furnished thernoneters. The dowel

encl osure shall be heated a m ni mum of 24 hours prior to grouting and
conti nue through the recommended curing period for the epoxy adhesive.

I mmedi ately prior to the heating period and again imediately prior to

pl acing grout, the air tenperature at the concrete surface shall be taken
at the bottomand top of every fourth dowel hole or as designated by the
Contracting O ficer. At least 24 hours prior to grouting, mninmm
tenmperature registering thernoneters shall be placed at the bottom of four

dowel holes for each group of dowels. Dowel |ocations will be randomy
sel ected by the Contracting O ficer. A group of dowels shall be defined as
those dowels that will be enbedded in a common pour of concrete. Dowel

grouting may proceed, with the perm ssion of the Contracting O ficer, when
none of the mninumtenperatures recorded in the previous 24 hours fal

bel ow t he m ni num specified tenperature and all tenperatures recorded

i medi ately prior to placing grout are above the m ni mum specified
tenmperature. The Contractor shall maintain a | og of dowel hole
tenperatures for inspection by the Contracting Oficer prior to receiving
perm ssion. Additional cold weather neasures, such as heated storage of
unm xed adhesi ve contai ners and heating of dowel bars, shall follow the
reconmendati ons of the epoxy adhesi ve manufacturer.

3.15 TESTI NG AND | NSPECTI ON FOR CONTRACTCOR 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 submt specified reports. Wen, in the opinion
of the Contracting Oficer, the concreting operation is out of control,
concrete placenent shall cease and the operation shall be corrected. The
| aboratory performng the tests shall conformwith ASTM C 1077. |If the
Government conducts quality assurance testing, the Contractor shall assist
in collection of sanples as directed. Al necessary platforns, tools, and
equi pnment for obtaining sanples shall be furnished by the Contractor.

3.15.1 Gradi ng and Corrective Action
3.15.1.1 Fi ne Aggregate

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

3.15.1.2 Coar se Aggregate
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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.

3.15.2 Concrete M xture

a. Air Content Testing. Air content tests shall be neasured when
conpressive strength specinens are fabricated. Specified air content
shall be attained at point of placenent into the forns. Measurenent
shall be in accordance with ASTM C 231. Additional tests shall be nmade
when excessive variation in concrete workability is reported by the

pl aci ng foreman or the Governnent inspector.

c. Slunp Testing. The concrete slunp shall be neasured when
conpressive strength specinens are fabricated. Measurenent shall be in
accordance with ASTM C 143. The slunp shall be reported along with the
conpressive strength data. Additional tests shall be perfornmed when
excessive variation in the workability of the concrete is noted or when
excessive crunmbling or slunping is noted along the edges of slip-forned
concrete.

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

f. Strength Speci nens. Test cylinders shall be cast for conpressive
strength tests for each m x design at the follow ng rates:

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

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

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

3.15.3 I nspection Before Pl acing

Foundations, construction joints, forns, and enbedded itens shall be

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

pl acement in order to certify to the Contracting Officer that they are
ready to receive concrete. Full cooperation shall be given other trades to
install enbedded itens. Suitable tenplates or instructions shall be used
for setting itens not placed in the forns.
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3.15. 4 Col d- Weat her Protection

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

3.15.5 Reports

The results of all tests and inspections conducted at the project site, as
wel | as corrective actions taken, shall be reported in witing weekly and
shall be delivered to the quality assurance representative within three
days after the end of each weekly reporting period. The Contracting

O ficer has the right to examne all Contractor quality control records

-- End of Section --
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SECTI ON 03301

NON- SHRI NK GROUT

PART 1 CGENERAL

1.

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

ACl 347 (1988) Recommended Practice for Concrete
For maor k

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

ASTM C 31 (1991) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 109 (1995) Conpressive Strength of Hydraulic
Cement Mortars (Using 2-in. Cube Speci nmens)

ASTM C 1107 (1991) St andard Specification for Packaged
Dry, Hydraulic-Cenment G out (Nonshrink)

.2 MEASUREMENT AND PAYMENT

.3 SUBM TTALS

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

SD-08 Statenents
G out Plan; GA
A detailed plan shall be submitted for approval, show ng equi prent and
procedures proposed for use in nmixing and placing the grout. The degree of
fluidity proposed for use shall also be given.

SD-13 Certificates
Grout Properties; FIO
Descriptive literature of the grout proposed for use shall be furnished
together with a certificate fromthe manufacturer stating that it is
suitable for the application or exposure for which it is being considered.
Prepackaged material requiring only the addition of water will be accepted

on the basis of certified | aboratory test results showing that the materi al
neets the requirements of ASTM C 1107, Grade C
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PART 2 PRODUCTS
2.1 MATERI ALS

Nonshrink grout shall conformto ASTM C 1107, Grade C, and shall be a
prepackaged nonmetal lic comercial formulation suitable for the proposed
application and be proportioned to provide a m ninum 28-day conpressive
strength of 5,000 pounds per square inch. The grout shall be m xed,

pl aced, and cured in accordance with the grout manufacturer's witten
specification, or as noted by the Contracting O ficer.

2.1.1 Wat er

Water for mxing shall be free fromsewage, oil, acid, alkali, salts, and
obj ecti onable quantities of silt, organic matter, and other del eterious
substances. Water shall be potable. River water shall not be used.

PART 3 EXECUTI ON
3.1 PREPARATI ON

Cl ean grout contact surfaces of oil, grease, scale, and other foreign
matter. Chip away unsound concrete | eaving surface |evel, but rough.

3.2 FORMWORK
Formmork shall be in accordance with ACl 347
3.3 M XI NG AND PLACI NG

M xi ng and pl acing shall be in conformance with the material manufacturer's
instructions and as specified therein. Nonshrink grout ingredients shall be
t horoughly dry-m xed before adding water. After adding water, the batch
shall be mixed for three mnutes. Batches shall be of size to allow

conti nuous placenent of freshly m xed grout. Gout not used within 30

m nutes after m xing shall be discarded. Surfaces upon which nonshrink
grout is to be placed shall be clean, danp and free fromfrost, snow, ice
standing or flowi ng water, |oose particles, debris and foreign matter. Al
equi pnrent needed to place the nonshrink grout shall be at the placenment
site and in good operating condition. The space to receive grout shall be
filled solid with the grout. Fornms shall be of wood or other equally
suitable material for retaining the grout and shall be renpved after the
grout has set. The placed grout shall be worked to elim nate voids.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 65 to 85 degrees F until after setting. The exposed grout's
surface shall be struck level and finished to match as close as possible to
t he adj acent undi sturbed existing concrete.

3.4 CURI NG AND PROTECTI ON

Nonshrink grout shall be cured and protected from premature drying,
extrenmes in tenperature, rapid tenperature change, freezing, mechanica
damage, and exposure to rain and flowi ng water, beginning i mediately after
pl acement and continuing for seven days. All materials and equi pnent
needed for adequate curing and protection shall be available and at the
site of the placenent prior to start of grout placenent. Preservation of
nmoi sture for grout surfaces shall be acconplished through the application
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of impervious sheet material, wet curing by keeping constantly wet by neans
of water-soaked burlap or the application of nenbrane form ng curing
compound in accordance with the manufacturer's printed or witten

i nstructions.

.5 QUALI TY CONTRCL
.5.1 CGener a

In accordance with the provisions of SECTI ON: CONTRACTOR QUALI TY CONTROL, a
qguality control system shall be established and mmi ntai ned that regul ates,
tests, and inspects all the procedures, equipnment, materials, and personne
so that the conpleted project will conmply with the requirenents of the
proj ect specifications and the foll ow ng.

.5.2 Compr essi on Test Speci nens

Sampl es for strength tests for each m x design used shall be taken for each
9 cubic feet of grout, or once each day if less than 9 cubic feet of grout
is placed. Conmpression test specinens for acceptance tests shall be

nol ded, cured and tested in accordance with the applicable portions of ASTM
C 31, ASTM C 109 and ASTM C 1107. Three cube speci mens shall be tested at
each age: 24 hours, three days and 28 days.

.5.3 Recor ds

A copy of the records of inspections, as well as the records of corrective
action taken, shall be furnished to the Governnment as directed

-- End of Section --
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SECTI ON 03425

PRECAST PRESTRESSED CONCRETE

PART 1 CGENERAL
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.

ACl | NTERNATI ONAL (ACl)

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 315 (1994) ACI Detailing Manual: Section
Details and Detailing of Concrete
Rei nf or cenment

ACl 318/ 318R (1995) Buil di ng Code Requirenents for
Structural Concrete and Conmentary

ACl 318M (1995) Metric Building Code Requirenents
for Structural Concrete and Conmentary

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

ASTM A 416/ 416 M (1998) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM C 33 (1997) Concrete Aggregates

ASTM C 150 (1997) Portland Cenent

ASTM C 260 (1997) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1998) Chenical Adm xtures for Concrete

ASTM C 618 (1998) Coal Fly Ash and Raw or Cal ci ned

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

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

ASTM C 578 (1995) Rigid, Cellular Polystyrene Ther nal
I nsul ati on
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AVERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1. 1 (1998) Structured Wel ding Code - Stee

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCl wnl -116S (1985) Manual for Quality Control for
Pl ants and Producti on of Precast and
Prestressed Concrete Products

PCl wnl -117 (1996) Manual for Quality Control for
Pl ants and Producti on of Architectural
Precast Concrete Products

PCl Wnl -122 (1989) Architectural Precast Concrete

.2 GENERAL REQUI REMENTS

Precast concrete units shall be designed and fabricated by an experienced
and acceptabl e precast concrete manufacturer certified under the PCl Pl ant
Certification Program The manufacturer shall have been regularly and
conti nuously engaged in the manufacture of precast concrete work simlar to
that indicated on the drawi ngs for at |east 3 years. Precast work shall be
coordinated with the work of other trades.

.2.1 Appear ance

Abrupt variations in color, shade, or tint of the exterior surfaces wll
not be permitted. Use of pozzolan and surface sealers shall be controlled
to limt discoloration. Exterior surfaces shall be protected from stains
or abrasi ons.

.2.1.1 Col ori ng

The concrete shall be colored buff-grey to match the cast-in-place
foundati on and the existing | ock and dam concrete. Pignents my be added
at the Contractor's option to reduce color variations of the panels. Color
additi ves shall be selected dependent on the natural color of the concrete.
Col or additives shall be proported before the start of production, and
used consistently for all panels. The color shall be approved by the
Contracting O ficer based on the submitted sanples. The col or desired by
the Contracting O ficer is approximately the color strip indicated by
Sol omon Col ors for product 238 Buff, or 288 Buff for 1 bag per 4 yards.

.3 DESI GN

Precast unit design shall conformto ACH 318/ 318R and PCl Ml -122.
Stresses due to restrained vol ume change caused by shrinkage and
tenmperature differential, handling, transportation and erection shall be
accounted for in the design. Design shall include the analysis of nemnber
for lifting stresses and the sizing of the lifting inserts.

.31 Connecti ons

Connection of units to other menbers, or to other units shall be of the
type and configuration indicated. The design and sizing of connections for
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all design loads shall be by the Contractor.

.3.2 Concrete Strength

Precast concrete units shall have a 28-day conpressive strength of 5000 psi.
.3.3 Concrete Proportion

Sel ection of proportions for concrete shall be based on the nethodol ogy
presented in ACI 211.1 for normal weight concrete. The concrete proportion
shall be devel oped using the sanme type and brand of cenent, the same type
and gradation of aggregates, and the sane type and brand of admi xture that
will be used in the manufacture of precast concrete units for the project.
Cal cium chl oride shall not be used in precast concrete and adm xtures
containing chloride ions, nitrates, or other substances that are corrosive
shall not be used in prestressed concrete.

.4 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Data
Cal cul ations; FIO
Design cal cul ati ons shall be submitted prior to the initiation of
manuf act ure of menbers to be used under this contract. Design cal cul ations
shall be certified by a registered professional engineer licensed in the
State of M nnesota or W sconsin.
M x Design; FIQO

A statement giving the maxi num nom nal coarse aggregate size, the

proportions of all ingredients and the type and ampbunt of any adm xtures
that will be used in the manufacture of each strength and type of concrete,
prior to commenci ng operations. The ingredient list shall include type,

col or and proportion of any coloring agents, if used. The statenent shal
be acconpanied by test results froma testing | aboratory conmplying with
ASTM C 1077 certifying that the proportions selected will produce concrete
of the properties required. No substitutions shall be made wi t hout
additional tests to verify that the concrete properties are satisfactory.

SD- 04 Dr awi ngs
Precast Concrete System GA.

Detail drawi ngs showing details in accordance with ACI 315 and ACI 318/318R
including installation details. Detail draw ngs shall indicate separate
identification marks for each different precast unit, location of units in
the work, elevations, fabrication details, welding details, reinforcenment,
connections, dinmensions, interface with adjacent nenbers, bl ocking points
for units stored at the precast concrete plant or at the jobsite, lifting

poi nts and special handling instructions in sufficient detail to cover
manuf act ure, handling, and erection.

SD-09 Reports
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Materials; FIO

Certified copies of test reports including all test data and all test
results. Tests for conpressive strength of concrete shall be performed by
an approved i ndependent conmercial testing |aboratory, except that
conmpressive strength tests for initial prestress may be perforned in the
manuf acturer's plant | aboratory.

SD- 14 Sampl es
Precast Concrete Units; GA

Bef ore casting precast nenbers, 3 sanple panels of precast concrete not

| ess than 12 inches wide, 12 inches deep and 3 inches thick shall be
subnmitted with proposed surface texture, including surface sealer and
coloring if used. The sanmples shall be cured simlar to production panels
and cast with anple tine to allow the surfaces to dry to a representative
col or and shade prior to submttal. After approval, the sanple panel (s)
shall be retained at the jobsite to serve as the standard of quality for
texture, surface finish, and concrete color.

1.5 DELI| VERY, HANDLI NG AND STORAGE
1.5.1 Transportation

In transporting menbers by truck, railroad car or barge, provision shall be
made for supporting the menbers as descri bed above, except battens nmay be
conti nuous over nore than one stack of units, with adequate bracing to
insure their maintaining the vertical position and danmpi ng of dangerous

vi brations. Trucks with double bolsters are generally satisfactory
provided the menmbers are fully seated on the outer bolsters at not nore
than 3 ft or the depth of the nenber fromthe end and the inner bolster is
not nore than 8 ft fromthe end of the nenber or the designated pickup

poi nt. Adequate padding material shall be provided between tie chains or
cabl es to preclude chipping of concrete. Any noticeabl e indication of

| ateral deflection or vibration during transportation shall be corrected by
rigid bracing between menmbers or by nmeans of |ateral trussing.

1.5.2 Handl i ng

a. The location of pickup points for handling of the menmbers and
details of the pickup devices shall be shown on shop drawi ngs. Menbers
shall be handl ed only by nmeans of approved devices at designated

| ocati on.

b. Storage areas for prestressed nmenbers shall be stabilized, and
sui tabl e foundati ons shall be provided, so differential settlenment or
twi sting of menmbers will not occur

c. Stacked nenbers shall be separated and supported by battens placed
across the full width of each bearing point. Battens shall be arranged
in vertical planes at a distance not greater than the depth of the
menber from designated pickup points. Battens shall not be continuous
over nore than one stack of precast units. Stacking of nmenbers shal

be such that lifting devices will be accessible and undanaged. The
upper nenbers of a stacked tier shall not be used as storage areas for
shorter members or equi pnent.
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1.

5.3 Storage and I nspection at Manufacturer's Pl ant

Precast units tenporarily stored at the manufacturer's plant shall be
protected from damage i n accordance with PCI Ml -116S, PCl Ml -117 and PCl

Wnl -122. Imediately prior to shipnent to the jobsite, all precast
concrete units shall be inspected for quality to insure all precast units
conformto the requirenents specified. |Inspection for quality shall

i nclude, but shall not necessarily be limted to, the foll owi ng el enents:
col or, texture, dinensional tol erances, chipping, cracking, staining,

war pi ng and honeyconbing. Al defective precast concrete units shall be
repl aced or repaired as approved.

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS
Except as otherw se specified, material shall conformto Section 03300
CONCRETE FOR BUI LDI NG CONSTRUCTION.  In no event shall adm xtures
containing chlorides or nitrates be used in the concrete.
a. Portland cenment shall conformto ASTM C 150, Type I, |1, or 111.
b. Pozzolan shall conformto ASTM C 618, C ass F.
c. Aggregates shall neet the requirenents of ASTM C 33.

d. Air-entraining adm xture shall be certified to conply with ASTM C
260.

e. Water-reducing adm xture shall be certified to conply with ASTM C
494,

f. Rei nf orcement shall be in accordance with Secti on 03200 CONCRETE
REI NFORCEMENT.

g. Prestressing Strands. Prestressing strands shall conformto ASTM A
416/ A 416M

h. Insulation for Sandwi ched Panels. [Insulation sandw ched in wall
panel s shall be 3 inch thick polystyrene insulation in accordance with
ASTM C 578, Type | V.

i. Reglets. In accordance with SECTION: METAL ROOFI NG,
FACTORY- COLOR- FI NI SHED.

j. Tie wire shall be soft npnel or 18-8 stainless steel.
2 PRECAST CONCRETE UNI TS
Precast concrete units shall be manufactured and cured in accordance with
t he applicable provisions of PCl Ml -116S and PCl Ml -117. Units shall be
manuf actured within the allowabl e tol erances given in PCl Ml -116S, PCl

wnl -117 and PClI Mnl -122.

2.1 For maor k

Forms shall be steel of adequate thickness, braced, stiffened, anchored and
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aligned to produce precast concrete units within required di nensional

tol erances. Forms shall be sufficiently rigid to provide di mensiona
stability during handling and concrete placenment and consolidation.

Fi bergl ass-rei nforced plastic, plastic coated wood, elastoneric or other
nonabsorptive material shall be used for making tight joints and
rustication pieces.

.2.2 Rei nf or cenent

Fabrication and placenent of reinforcement shall conformto the details
shown on the approved detail drawi ngs and PCl Ml -116S and PClI WMl -117.

.2.3 I dentification

Each precast concrete unit shall be marked to correspond to the
identification marks for each different precast unit shown on the detai
dr awi ngs.

.2.4 Fi ni shes

Interior exposed wall surfaces shall have a steel trowel finish as
specified in SECTI ON: CONCRETE FOR BUl LDI NG CONSTRUCTI ON.  Exteri or
(forned) surfaces shall have snooth surfaces from being cast against stee
forms. Exterior surfaces shall sinulate a snmooth cast-in-place finish
(simlar to the existing | ock and dam structure), with reveal s cast as
shown. Forned surfaces shall nmatch the texture and col or of the approved
sanmpl e panels. Particular attention shall be paid to the uniformty of

col or and texture between panels and within panels of the exterior
surfaces. Special care shall be taken to avoid excess formoil on the
fornms where surfaces are required to be painted or scheduled to receive
other applied finishes. Fins and |arge protrusions shall be renoved.
Large holes shall be filled. Al faces shall have true, well-defined
surfaces. Exposed ragged edges shall be corrected by rubbing or grinding.

.2.5 Tol er ances

The precast prestressed nenbers shall be manufactured within the foll ow ng
tol erances. Menbers that fail to neet the di mensional tolerances shall be
rej ected.

a. Length of Menber. The length of the nenber shall not deviate from
the length shown on the approved shop draw ngs by nmore than 3/4 inch or
1/8 inch per 10 feet of length, whichever is greater.

b. Cross-Sectional Dinmensions. The cross-sectional dinmensions of a
menber, if less than 36 inches, shall not vary by nore than 1/4 inch
and, if over 36 inches, shall not vary by nore than 3/8 inch.

c. Vertical Alignnent (Sweep). The alignnment of the nmenbers shal

not deviate froma straight line parallel to the theoretical center
line by nore than 1/4 inch. The maxi mum gap between two adj acent
menbers due to sweep shall not exceed “inch. The typical joint width
shall be 1/4 inch.

d. Position of Tendons. The position of the tendons shall not deviate
fromthe design position by nore than 1/4 inch.

e. Handling Devices. The actual position of handling devices shal
not deviate fromthe design position by nore than 6 inches.
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2.

f. Anchors and Inserts. The actual position of anchors and inserts
shall not vary by more than 1 inch from positions shown on the approved
shop draw ngs.

g. Slab Thickness. The thickness of the slab shall not vary fromthe
di mensi ons on the draw ngs by nore than 1/8 inch.

h. Squareness of Ends. The ends of nenbers shall not deviate from
bei ng square by nore than 1/4 inch. Squareness shall be checked in
both the vertical and horizontal planes.

2.6 Def ects

M nor Defects involve |less than 36 square inches of concrete, do not expose
stressing tendons or reinforcing steel, and include cracks that are
visible, but are 0.01 inch wide or less. Mnor defects will be repaired as
specified hereinafter. Major defects are those that involve nore than 36
square inches of concrete or expose stressing tendons or reinforcing steel.
If one or nmore nmmjor defects appear in a nmenber, it shall be rejected.
Cracks of a width of nmore than 0.01 inch shall be cause for rejection of

t he nenber.

.2.6.1 Repair of M nor Defects

All  honeyconbed areas, chipped corners, air pockets over

1/4 inch in diameter, and other nminor defects as defined hereinbefore shal
be repaired. Formoffsets of fins over 1/8 inch shall be ground snpoth
Al'l unsound concrete shall be removed from defective areas prior to
repairing. Repairs shall be by a blend of portland cenent and white

cement properly proportioned so that the final color when cured will be the
same as adj acent concrete

.3 WEEP HOLES

Weeps shall be 3/8" sash cord that is groutted in.

PART 3 EXECUTI ON

3.

1 ERECTI ON

Precast units shall be erected in accordance with the detail draw ngs and
wi t hout damage to other units or to adjacent nmenmbers. Units shall be set
true to alignnent and level, with joints properly spaced and aligned both
vertically and horizontally. Erection tolerances shall be in accordance
with the requirements of PCl Ml -117 and PCl M1l -122. As units are being
erected, shins and wedges shall be placed as required to maintain correct
alignment. After final attachment, precast units shall be grouted as
shown. After erection, welds and abraded surfaces of steel shall be

cl eaned and touched-up with a zinc-rich paint. Wlds shall be nmade by a
certified welder in accordance with the manufacturer's erection draw ngs.
VWhen wel ding or burning with a welding el ectrode, the ground shall be
attached directly to the base netal. Under no circumnmstances shall the
menber be used as a conductor for the ground. Pickup points, boxouts,
inserts, and simlar items shall be finished to match adj acent areas after
erection. FErection of precast units shall be supervised and perforned by
wor knmen skilled in this type of work. Welding and the qualifications of
wel ders shall be in accordance with AWS D1. 1.

03425 - 8 DACWB7- 00- B- 0015



3.

2 JO NT SEALI NG

Joints shall be sealed as specified in Section CAULKI NG AND SEALI NG

.3 VWEEP HOLES

Weeps shall be 3/8" sash cord that is groutted in. Weps shall be |ocated
between the first floor precast panel and the foundation nonolith
(Elevation -0'-6"). Weps are to be |ocated under every vertical panel
joint that encloses the building and is above grade. Internedi ate weeps
are to be spaced at 2'-0" between the vartical panel joints. Weps shal
pentrate the full depth or 12" to the back side of the precast panel.

.4 CLEANI NG

Not sooner than 72 hours after joints are seal ed, faces and ot her exposed
surfaces of precast concrete discolored during erection shall be cleaned to
renove dirt and stains by dry scrubbing with a stiff fiber brush, wetting
the surface and vi gorous scrubbing of the finish with a stiff fiber brush
foll owed by additional washing, or by chem cal cleaning compounds such as
detergents or other commrercial cleaners. Comercial cleaners shall be used
in accordance with the manufacturer's recomrendations. C eaning procedure
shall be perforned on a designated test area and shall be approved prior to
proceeding with cl eaning work. Discolorations which cannot be renoved by
these procedures, will be considered defective work. Cl eaning work shal

be done when temperature and humidity permt surfaces to dry rapidly.

Adj acent surfaces shall not be damaged during cl eani ng operations.

.5 QUALI TY CONTROL TESTI NG

Quality control testing shall be in accordance with section 03300 CONCRETE
FOR BUI LDI NG CONSTRUCTI ON

.6 DEFECTI VE WORK

Precast concrete units danaged during erection shall be repaired as soon
after occurrence as possible or replaced, as directed, using approved
procedures. All repairs to precast concrete units shall match the adjacent
surfaces in color and texture and shall be as approved. Unless otherwi se
approved, repair procedures shall conformto PCI Ml -116S and PClI WMnl-117.

-- End of Section --
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SECTI ON 03900

HORI ZONTAL AND VERTI CAL CONCRETE SURFACE REPAI RS

PART 1 CGENERAL

The work under this section shall include the removal and disposal of
deteriorated concrete fromthe existing |lock wall nonoliths and guide

wal I's, and the furnishing and installation of cast-in-place concrete work
and joint sealing for the repair of nonolith surfaces, cracks, and joints.
Hori zontal surface concrete replacenent at the |lock wall mnonoliths and

[ ight standard supports is specified in SECTI ON: CONCRETE FOR BUI LDI NG
CONSTRUCTI ON; concrete renoval is covered herein.

Fi ber-reinforced acrylic polyner nodified concrete is designated as FRAPMC
herein after. FRAPMC consists of nortar, coarse aggregate, and fiber
rei nforcenment, and shall be used for vertical surface repair.

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 301 (1996) Standard Specification for
Structural Concrete

ACl 305 (1991) Hot Weat her Concreting

ACl 306.1 (1990) Cold Weather Concreting

ACl 548.1 (1997) cCuide for the Use of Polyners in
Concrete

CONCRETE SAW NG AND DRI LLI NG ASSCCI ATl ON ( CSDA)
CSDA W1 ( ) Concrete Wall Saw ng

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

ASTM A 563 (1997) Carbon and Alloy Steel for Nuts

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

ASTM C 33 (1997) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrical

Concrete Speci nens

ASTM C 109 (1998) Conpressive Strength of Hydraulic
Cement Mortars (Using 2-in. or [50-m
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Cube Speci mens)

ASTM C 144 (1997) Aggregate for Masonry Mortar

ASTM C 150 (1997) Portland Cenent

ASTM C 685 (1998) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

ASTM C 882 (1991) Bond Strength of Epoxy-Resin System
Used with Concrete By Sl ant Shear

ASTM C 920 (1998) El astomeric Joint Seal ant

ASTM C 1042 (1991) Bond Strength of Latex Systens Used
with Concrete by Slant Shear

ASTM C 1116 (1997) Fiber-Reinforced Concrete and
Shotcrete

ASTM D 3405 (1997) Joint Seal ants, Hot-Applied for

Concrete and Asphalt Pavenents

ASTM D 3574 (1995) Flexible Cellular Mterials, Slab,
Bonded, and Headed Urethane Foans

FEDERAL SPECI FI CATI ONS ( FED SPEC) .
FF- S- 325 ( ) Shield, Expansion; Nail Expansion;
AM (3) and Nail Drive Screw (Devices,
Anchoring, Masonry)
.2 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-06 I nstructions
FRAPMC, FI O
Manuf acturer's literature, including surface preparation, m xing and
application procedures. One copy of the instructions shall be kept

available at the job site at all tines while this work is being perforned.

One- Conmponent, Pol ynmer Modified, Cenent Based, Flowable Surface Repair
Mortar; FIO

Manuf acturer's literature, including surface preparation, m xing and
application procedures of the nmortar. One copy of the instructions shall
be kept available at the job site at all times while this work is being
per f or ned.

Hori zontal Crack Seal ant; FIO

VWhere installation procedures or any part thereof are required to be in
accordance with the recommendati ons of the manufacturer of the materials,
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printed copies of these recommendati ons shall be furnished prior to use on
the project. Installation of the naterial shall not be allowed until the
reconmendati ons are received. One copy of the instructions will be kept
available at the jobsite at all times while this work i s being perforned.

SD- 07 Schedul es
Concrete Repair Schedul e; FIO

A construction schedule for the repair work to be performed under this
section shall be submitted.

SD-08 Statenents
Concrete Removal and Di sposal Schene; GA
The Contractor shall submit a witten proposal outlining the proposed
procedure for renoving danaged concrete fromthe |l ock wall monoliths and
gui de wall surfaces, and the methods of retaining and di sposal of al

debri s.

FRAPMC Form ng Schene; FI O

Install ati on procedure shall include a typical formmrk detail for a
spalled area (for which the linits of renpval do not extend to the top of
the wall), including a description of how the Contractor plans to instal

the formwrk, place and consolidate the FRAPMC behind the formwrk, and
renove the formwrk w thout damaging the newy placed materi al

SD- 09 Reports
Vertical and Horizontal Joint Seal ants and Accessories; FIO
Certified manufacturer's test reports shall be provided for the elastoneric
sealant, foamgrout joint filler, and butyl rod to verify conpliance with
appl i cabl e specifications.
FRAPMC Test Results; FIO
Submit reports fromtesting required under this section.

SD-13 Certificates
Joint Filler; FIO
Witten certificates certifying that the installer of joint filler has been
doing this work for at least two years. The witten certificate shall be
subnitted and signed by the manufacturer of the joint filler materi al

FRAPMC; FI O

Each applicabl e supplier shall provide a signed certification that cement,
aggregates, and additives conformto the requirements specified herein.

SD- 14 Sampl es
Fi el d- Mol ded Seal ant and Prinmer; FIO

One 16-ounce tube of field-nmol ded seal ant shall be provided for testing.
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Al so provi de one container of prinmer when use of priner is recomrended by
t he seal ant manufacturer.

Joint filler materials; FIO.

Joint filler materials shall be submitted for inspection and testing and
shall be identified to indicate manufacturer, type of material, size and
gquantity of material, and shipnment represented. One gallon of this

mat erial shall be provided as a sanple for testing.

Hori zontal Crack Seal ant and Prinmer Sanples; FIO

One 16-ounce tube of the seal ant shall be provided for testing. Also
provi de one contai ner of primer or bond break conpound.

.3 PREVI OUS EXPERI ENCE

The St. Paul District has used FRAPMC for concrete repair at severa

simlar locations. That experience indicates special form ng materials nmay
be necessary to prevent problens associated with material flow and
aggressi ve bonding to the forms. Satisfactory results were obtained using
pol yet hyl ene board for forms and disintegratable board for joints. This
information is provided to alert bidders to the potential for abnormnal
conditions and is not an endorsement or recomendation of the above

mat eri al s or procedures.

.4 WEATHER LI M TATI ONS
Refer to SECTION: GENERAL for tine restrictions.
.4.1 Col d Weat her

Col d weat her concreting shall be in accordance with ACI 306, except as
nodi fied herein. When daily |ow tenperatures are bel ow freezi ng and/ or
when it is likely that tenperatures will be below freezing within seven
days of the concrete placenent, provide protection, heat, and/or heated
materials so as to maintain the concrete at 45 degrees F to 65 degrees F
for the conplete seven-day curing period. Provide sufficient thernmoneters,
controls, and supervision to ensure that these requirenents are being net.
Mai ntain the protection so that concrete does not cool at nore than 20
degrees F per 24 hours. Heating devices used shall not blow or radiate

i ntense heat directly at concrete or formwrk. Heating devices used shal
not di scharge products of conbustion into enclosures. Mintain the
required curing as specified hereinafter.

.4.2 Hot Weat her

Hot weat her concreting shall be in accordance with ACI 305, except as

nodi fied herein. When weather conditions are such that excessive drying
and/or premature set is liable to occur, provide wi nd screens, shading,
and/or cooled materials so as to prevent these conditions and to provide
good finishing conditions, as applicable. |If crushed ice is used, it nust
be 100 percent melted before discharge of the materials fromthe m xer.

.5 EQUI PMENT
Equi prent that is dependabl e and adequate to acconplish the specified work

shall be assenbled at the work site in sufficient time before the start of
the work to permt thorough inspection, calibration of weighing and
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nmeasuring devices, adjustnment of parts, and the making of any repairs that
may be required. The equi pnent shall be maintained in acceptabl e working
condition during the life of the project.

.5.1 Sandbl ast i ng

Sandbl asti ng equi pnent shall include an air conpressor, hose, and

| ong-wearing venturi-type nozzle of proper size, shape and opening. The
maxi num nozzl e openi ng shall not exceed 1/4 inch. The air conpressor

shall be capable of maintaining a |ine pressure of not less than 90 psi at
the nozzle while in use. The conpressor shall be equipped with traps that
will maintain the conpressed air free of oil and water. The height, angle
of inclination and the size of the nozzle shall be adjusted as necessary to
provide satisfactory results. The Contractor shall provide protective
covers and barriers as required to prevent over-spray onto adjacent
sur f aces.

.5.2 Concrete Router

A sel f-propell ed power router shall be provided for routing cracks to the
specified wi dths and depths and for renoving filler or other foreign

mat eri al enbedded in the cracks or joint or adhering to the crack or joint
faces.

.6 STORAGE OF MATERI ALS

Label i ng of packages shall clearly define contents, nmanufacturer, batch
identification, etc. 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. Epoxy and acrylic
nodi fi ed cenent shall be stored in accordance with the manufacturer's
recommendat i ons.

PART 2 PRODUCTS

2.

1 MATERI ALS

The manufacturer and products |listed represent the nature and quality of
products required for satisfactory performance of the work and are not
intended to prohibit the selection of equival ent products by other
manuf act ur ers.

1.1 FRAPMC

Concrete nortar shall be a self-leveling, acrylic polymer nodified
cementitious system consisting of two conmponents. FRAPMC shall conply with
ACl 548.1, except as nodified herein.

Component A Prepackaged |iquid polyner emul sion of acrylic
pol ymer and additives.

Component B: M xture of cements, aggregates, and adm xtures.

Mortar shall not contain chlorides, nitrates, added gypsum Iline, or high
al um na cenents. Accelerators and adni xtures shall be premnmi xed as part of
ei ther Conponent A or B. Mrtar shall be nonconbustible before and after
curing. Color of cured nortar shall be concrete gray. Mortar shal

require no bondi ng agent to be applied to the substrate prior to placing
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the nortar to achieve the specified performance. Cured nortar shall not
produce a vapor barrier. Mortar shall be thermally conpatible with

exi sting concrete and be freeze thawresistant. The nortar shall be
compati bl e with pol ypropylene fiber. The addition of fiber shall not have
an adverse affect on the performance of the nortar.

1.2 Fi ber reinforcement

Fi ber reinforcement shall be 1-1/2 inch length, fibrillated polyolefin
fiber made from virgin pol ypropyl ene nmeeting the requirenments for Type I

fi bers per ASTM C 1116.

.1.3 Expansi on anchor

Expansi on anchor shall be 3/4 inch anchor bolt, including expansion sleeve
and nut confornming to Fed Spec FF-S-325, Goup VIII, Type 2. Nuts shall be
hex type and shall conformto ASTM A 563.

.1.4 Coar se aggregate

Coarse aggregate shall meet all the requirenents of the nortar
manuf act urer, be saturated surface dry, and conformto ASTM C 33, size

designation No. 8  Crushed linmestone will not be permtted.

.1.5 Wat er

Water shall be fresh and free frominjurious anount of oil, acid, salt,
al kali, organic matter, or other deleterious substances. Water shall be

potable. River water shall not be used.

2.1.6 Vertical and Horizontal Joint Materials

a. El astoneric Joint Sealant. Elastoneric Joint Seal ant shall be a
cold appled type as specified in SECTI ON 03150 - EXPANSI ON JO NTS
CONTRACTI ON JO NTS, AND WATER STOPS.

b. Bond Breaker. Bond breaker material shall be polyethyl ene tape,
coated paper, netal foil, or simlar type materials. Joint seal ant
shall be used with the manufacturer's specified priner.

c. Joint Backer Rod. The backup material shall be conpressible,
non-shrink, nonreactive with sealant, and nonabsorbent material type,
such as extruded butyl, polyolefin foam or polychl oroprene foam rubber,
oversized 30 to 50 percent.

d. Oakum Dry, unoiled, and tw sted jute.

e. Elastomeric Filler for Vertical Joint Repair. Elastoneric filler
shall be a hydrophobi c cl osed-cell pol yurethane foam The pol yurethane
resin shall be based on MDI in conbination with polyether polyols. The
mat eri al shall expand and cure to a tough, flexible, elastomeric
condition. The material shall be suitable for use in an outdoor

envi ronment subjected to cyclic hydrostatic |oads. The cured materi al
shall have a mininmumtear resistance of 20 Ib/in, a mninumtensile
strength of 50 psi and a m ni mum el ongati on of 200 percent when tested
in accordance with ASTM D 3574. The gel time shall be varied as deened
necessary for the field condition of each joint. Material shall be
stored, handled, and protected after delivery to the site as
reconmended by the manufacturer. Elastonmeric filler for vertical joint
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2.

repair is also referred to as foamgrout joint filler.
1.7 Horizontal and Light Standard Support

Concrete for horizontal and |ight standard support repairs shall be as
specified in SECTI ON:. CONCRETE FOR BUI LDI NG CONSTRUCTI ON.

.1.8 Pol yner Modified Mortar

One- Conmponent, Pol ynmer Modified, Cenent Based, Flowable Surface Repair
Mortar. Concrete nortar shall be a prepackaged conmercial formulation
consi sting of a one-conponent polymer nodified, shrinkage-conpensated
cementitious systemsuited for resurfacing distressed horizontal concrete
surfaces. The nortar shall conply with ACl 548

The prepackaged nmortar shall have a standard thickness application range of
1/4 inch to 1 inch. This thickness shall be extendable to 3 inches with the
addition of 3/8 inch pea gravel. The nortar, w thout aggregate extension
shall be proportioned to provide a m ni mum 28-day conpressive strength of
7,500 pounds per square inch, when tested in accordance with ASTM C 109

and a m ni mum 28-day sl ant shear bond strength of 2500 psi when tested in
accordance with ASTM C 1042

Col or of cured nortar shall be concrete gray. Mrtar shall require no
bondi ng agent to be applied to the substrate prior to placing the nortar to
achi eve the specified performance. Cured nortar shall not produce a vapor
barrier. Mrtar shall be thermally conpatible with existing concrete and
be freeze thawresistant.

PART 3 EXECUTI ON

3.

3.

1  VERTI CAL SURFACES AND JO NT REPAIR
1.1 Surface Preparation

The Contractor shall sound the concrete surfaces of the lock walls and
guide walls in the presence of the Contracting Oficer to determne the
actual extent of concrete renoval required. Approximate |ocations and
areas are indicated on the drawi ngs. Actual locations and limts of
deteriorated concrete shall be determ ned by visual inspection and by
rapping with a hamrer or 5/8 inch steel rod. A dull or hollow sound from
the rapping shall indicate that the concrete is defective. The Contractor
shall mark the lines on the concrete that shall be the linmts of concrete
renoval as approved by the Contracting Officer. Limts of repair at the
joints will be as shown on the draw ngs or as otherw se directed, based on
t he above methods. Saw cut perinmeter of areas to be repaired as indicated
and remove all deteriorated concrete. Saw cutting shall be omtted where
prohi bited by existing enmbedded wall arnor. Sawi ng shall be in accordance
with CSDA W1, except as specified herein and renoval shall be by chipping
hanmrers or other approved nmeans. The depth of renmoval shall be as approved
by the Contracting O ficer, but not |less than the m ninum as indicated on
the drawi ngs, nor nmore than is required to reach sound concrete. Al

rei nforcenment and enbedded netal work shall be preserved. M nor chipping
may be required within the joint to ensure a uniformjoint slot that can be
filled conpletely with sealant. After renoval of unsound concrete,
surfaces shall be thoroughly cleaned with sandbl asting, unless otherw se
approved. Surface cleaning shall be done fromthe top towards the bottom
on vertical surface repairs and shall be continued until all debris and
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| oose fragnents are renmoved. After sandbl asting, the surface shall be
rinsed with clean water. Care shall be taken so that the sandbl asting does
not | eave a polished surface.

.1.2 Anchor s
Install anchors in accordance with the nmanufacturer's recommendati ons.
.1.3 M xi ng FRAPMC

FRAPMC shal |l be used for all repairs in this paragraph, except where shown
ot herwi se on the drawings. The nortar shall be m xed nmechanically in an
appropriate sized nortar mixer and in quantities that can be placed within
30 mnutes, or less if recommended by the manufacturer. The addition rate
of aggregate shall not exceed 42 pounds per 0.5 cu ft of nmortar. Crushed,
angul ar, or dry stone will cause a stiffer mx. Fibers shall be used at
the rate of 1.6 pounds per cu yd of mxture. At the beginning of each

m xer batch, for one to two minutes or as recommended by the fiber

manuf acturer's instructions, add and m x the fibers and coarse aggregate
with a portion of Conmponent A to disperse and condition the fibers. After
the fibers are adequately conditioned and di spersed, add and m x, for three
m nutes or as designated by the manufacturer, Conponent B and the remai nder
of Conponent A as required to obtain a uniformconsistency. Additional
anounts of Component A may be necessary for workability if the

manuf acturer's instructions and Component A quantity do not allow for the

i nclusion of fibers and aggregate.

.1.4 Pl aci ng FRAPMC

Concrete surfaces agai nst which FRAPMC is to be placed shall be danmp with
no glistening water evident at the tine of application. No bond coat or
primer shall be used. Surfaces shall be between 50 F and 80 F at the tine
of placement. The FRAPMC shall be poured in place using appropriate
formmork and so that all voids in the repaired area are filled. Concrete
repl acement at vertical joints shall be made on both sides of the joint at
the sanme tine. Suitable nmeans shall be provided to maintain the joint slot
as indi cat ed.

.1.5 Curing FRAPMC

Curing and finishing shall be in accordance with the manufacturer's
instructions. Unless otherw se specified, FRAPMC shall be cured for a

m ni nrum of 24 hours using wet burl ap, polyethylene sheeting, or a

nonsol vent FRAPMC conpati bl e curing conmpound. The newy placed FRAPMC
shall be maintained at 50 F for at least the first 24 hours and protected
fromfreezing for an additional four days.

.2 JO NT SEALANT | NSTALLATI ON

.2.1 Sequence

Concrete repairs will be perfornmed at nonolith joints as indicated and
specified. The Contractor shall be responsible for keeping each joint free

of debris. Prior to installation of any joint materials, the sides of the
joints shall be cleaned by routing and sandbl asting as indicated on the

drawi ngs. Installation of oakum material and joint backer material and
joint sealant shall be started at each joint no sooner than three days
after conmpletion of repairs at that joint. Care shall be exercised to

avoi d application of joint material on the face of the lock walls or other
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exposed concrete surfaces.
.2.2 Installation of Foam Grout Joint Filler

In addition to the guidance and instructions specified here, the
Contractor shall offer his own gui dance and expertise concerning the best
filling procedures to be used. |If the Contractor does not have at | east
two years' experience installing the joint filler, he shall enploy the
services of a chem cal grouting conpany who has this experience or he shal
obtain the services of a qualified enployee fromthe joint filler

manuf acturer's company to act as a consultant on the jobsite. The

consul tant shall be present on the jobsite during the installation of the
first two joints and remain at the site until he and the Governnent are
satisfied that the joints have been filled satisfactorily. |Inmediately
prior to filling, each joint shall be cleaned in accordance with the grout
manuf acturer's recomendations. Oakum shall be installed as shown and
before joint filling comrences. The filler shall be installed in such a
manner that it is totally confined along the top, sides, and bottom of each
joint during installation to ensure that total penetration of all voids is
attained by the filler.

.2.3 El astoneri c Joi nt Seal er

Joints shall not be seal ed when the sealant, air, or concrete tenperature
is less than 40 degrees F. Bond breaker and backup material shall be
installed where required. Joints shall be prinmed and filled flush with
joint sealant in accordance with the manufacturer's reconmendati ons and as
shown on the drawi ngs. Joint sealant shall not be installed at each joint
until after installation of foamgrout joint filler has been conpleted, and
no sooner than three days after concrete repairs have been conpleted, at
each joint.

.3 HORI ZONTAL SURFACE AND LI GHT STANDARD SUPPORT REPAI R
.3.1 Surface Preparation

The Contractor shall sound the concrete surfaces of the |ock walls and
guide walls in the presence of the Contracting Oficer to deternine the
actual extent of concrete renoval required. Approximate |ocations and
areas are indicated on the drawi ngs. Actual locations and limts of
deteriorated concrete shall be determ ned by visual inspection and by
rapping with a hamrer or 5/8 inch steel rod. A dull or hollow sound from
the rapping shall indicate that the concrete is defective. The limts of
sound concrete renoval for drainage purposes shall be as indicated on the
drawi ngs and as directed by the Contracting Oficer. The Contractor shal
mark the Iines on the concrete that shall be the limts of concrete renoval
as approved by the Contracting Oficer. Linmts of repair will be as shown
on the drawi ngs or as otherw se directed, based on the above met hods.

Saw cut perineter of areas to be repaired as indicated, and renove al
deteriorated concrete. Sawi ng shall be in accordance with CSDA W1, except
as specified herein, and renmoval shall be by saw cutting, high-pressure
water jet, planing, or grinding, or other approved nmeans. Chipping hanmers
wi th hamrer wei ght not exceeding 30 pounds nmay be used in areas

i naccessible by listed all owed nethods. The depth of renoval shall be as
approved by the Contracting O ficer, but not less than the nininum as

i ndi cated on the drawi ngs, nor nore than is required to reach sound
concrete. Al reinforcenent and enmbedded netal work shall be preserved
After renmoval of unsound concrete, surfaces shall be thoroughly cleaned

wi th sandbl asting, unless otherw se approved. After sandbl asting, the
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3.

surface shall be rinsed with clean water. Care shall be taken so that the
sandbl asti ng does not |eave a polished surface.

.4 HORI ZONTAL CRACK REPAI R

4.1 Rout i ng

A power-driven concrete router shall be used to route cracks in existing
concrete monoliths; until the groove is clear and open to the ful

i ndicated width and depth. Loosened material shall be blown fromthe
groove.

.4.2 Preparation of Cracks

I Mmedi ately before installation of the sealant, the joints shall be

t horoughly cl eaned by blasting with conpressed air until all dust, debris,
and other foreign naterial are renoved fromthe space to be sealed. Crack
repair locations shall have continuation of crack plugged and have a bond
break applied to "floor" of routed joint. \Where cracks extend through
surfaces to be patched, the patch shall be nmade first and then the origina
line of the cracks shall be tooled or routed into the patched area.

.4.3 Rat e of Progress

The stages of joint preparation, which include air pressure cleaning of
joint and placement of bond breaker or blocking nedia, shall be limted
to only that |ineal footage that can be seal ed during the same workday.

.4.4 Time of Application

Rout ed cracks shall be sealed inmediately follow ng the crack routing and
cl eani ng process, or as soon thereafter as weather conditions pernit.
Concrete walls of the routed crack shall be surface dry, and the

at mospheric and concrete tenmperatures shall be above 50 F at the tinme of
application of the sealant. Open routed cracks that cannot be seal ed under
the conditions specified herein shall be provided with an approved
tenmporary seal to prevent infiltration of foreign particles. Wt routed
cracks shall be dried prior to installing seal ants.

.4.5 Seal i ng

No seal ant shall be installed until the cleaned routed cracks have been

i nspected and approved. The routed cracks shall be filled fromthe bottom
up and have the top surface tooled as indicated or as reconmended by the
manuf acturer. Routed cracks shall be checked frequently to ensure that the
newly installed sealant is cured to a tack-free condition within three
hours.

.5 CONCRETE SURFACE REPAIR W TH POLYMER MODI FI ED MORTAR

Renpove a mini mum of 1/4 inch of existing concrete facing and continue
renoval as required to expose sound aggregate. Substrate should have a

m ni num anplitude of 1/8 inch. Chipping hamrers if used shall not exceed 15
I b. Thoroughly cl ean the roughened surface of dirt, |oose chips and dust
usi ng high pressure water. Miintain substrate in a saturated surface dry
condition. Place, screed, finish and cure flowable nortar per

manuf acturers instructions.

6 TESTI NG FRAPMC
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Test specinmens shall be prepared in sets of three 4 inch by 8 inch
cylinders, in accordance with ASTM C 31, taken fromthe mnmi xes of each day's
pl acement. Testing shall be in accordance with ASTM C 39. O each set of
three cylinders made, one shall be tested at three days and two at 28 days.
Testing shall be performed by an independent testing |aboratory at the
expense of the Contractor. FRAPMC shall have a conpressive strength of not
| ess than 2,500 psi at three days and not |ess than 4,500 psi at 28 days.
Bond strength as tested in accordance with ASTM C 882 shall not be |ess
than 1,100 psi at 28 days.

-- End of Section --1I
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SECTI ON 03930

EPOXY- | NJECTED CRACK REPAI R

PART 1 CGENERAL

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.

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

ASTM C 321 (1997) Bond Strength of Chenical -resistant
Mortars
ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens

for Concrete (AASHTO M235)

ASTM D 790 (1996) Flexural Properties of Unreinforced
and Reinforced Plastics and El ectri cal
I nsul ati ng Materials

.2 SUBM TTALS

Governnment approval is required for all subnmittals with a "GA" designation;
subnittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Manuf acturer's Data and I nstructions; FIO.

The Contractor shall subnmit the manufacturer's technical data indicating
the material properties. The technical data shall include description of
surface seal ant, equi pnment, and installation procedures for the epoxy

i njection work. The manufacturers instructions for use, including
preparatory work, injection, and curing shall be submtted.

SD-13 Certificates
Certificates OF Conpliance; FIO

Prior to use of epoxy adhesive, the Contract shall subnit a certificate of
compl i ance for each manufacturer's batch of adhesive proposed for use in
the contract work stating that the adhesive conplies with the contract
requi rements for the epoxy adhesive. Certificates shall include actual test
results of each batch of adhesive proposed.

.3 CONTRACTOR QUALI FI CATI ONS

7.1 Applicator's Qualifications

Each applicator engaged in the epoxy injection process contract work shall
have a m ni mum of five years of documented experience in successful epoxy
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injection repair projects on concrete structural conmponents.

.7.2 Worker's Qualifications

Each worker engaged in the epoxy injection process contract work shall have
satisfactorily conpleted an instruction programin the nethods of restoring
concrete structures utilizing the specific epoxy injection process
required. The instruction curriculumshall have included theory on the

nat ure and causes of cracking in concrete, nmethods for pernmanently
repai ri ng damaged structural nenbers, the technical aspects of correct

mat eri al sel ection and use, and the operation, maintenance, and

troubl eshooti ng of equi pnent used in the repair work.

. 7.3 Wor ker' s Experience

Each worker engaged in the operation of the injection equipment for the
contract work shall have a minimum of three years of experience in the
operation of the equipnent. Workers shall have participated in a mni mum of
five docunented concrete repair projects.

.4 DELI VERY AND STORACGE

Epoxy injection materials shall be delivered to the project work site in
clearly | abel ed, unopened contai ners. Each | abel shall clearly indicate:

(1) Manuf acturer's nane and address.
(2) Manuf acturer's product nane or product numnber.
(3) Manuf acturer's | ot nunber.

(4) M x ratio.
(5) SPI hazardous material rating and appropriate warnings for
handl i ng.

PART 2 PRODUCTS

2.

1 Sur f ace Seal ant

The surface seal ant shall be an epoxy paste with adequate strength and
adhesion to confine the injection adhesive in the crack being repaired
until the injection adhesive has properly cured. After the injection
adhesi ve has cured, the surface seal shall be rempved and di sposed. Surface
seal ant shall be as reconmended by the manufacturer of the epoxy adhesive
for injection, and shall be suitable for uses under the conditions which
the contract work is to be perforned.

.2 Epoxy Injection Materia

Epoxy adhesive shall neet the requirenents of ASTM C881, Type 1, Gade 1
The appropriate C ass shall be used for the tenperature conditions during
the work. This material is a two-conponent, 100 percent solids, |ow
viscosity, water insensitive material specially suited to injection for
seal ing of concrete cracks and joints. The adhesive shall neet or exceed
the followi ng properties: flexural strength of 10,000 pounds per square
inch in accordance with ASTM D 790 and bond strength of 500 pounds per
square inch in accordance with ASTM C 321.

PART 3 EXECUTI ON
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3.1 LIMTS

Vertical cracks greater than 0.005 inches in width shall be pressure
injected with epoxy. Only those cracks shown on the draw ngs or as
approved by the Contracting Officer will be injected. The |ocation of
cracks to be injected will be determ ned follow ng the demolition of the
concrete.

3.2 EQUI PMENT
3.2.1 Type

Equi prent used to neter and mix the two injection adhesive conmponents and
inject the m xed adhesive into the cracks shall be a nozzle head m xing and
positive displacenent type.

3.2.2 Di scharge pressure

I njection equi pnent shall have capability of discharging the nm xed adhesive
at any pre-set pressure up to 300 pounds per square inch and maintaining
that pressure. The mxing head of the injection lines shall be attached to
a pressure check device. The pressure check device shall consist of two

i ndependent val ved nozzl es capable of controlling flow rate and pressure by
opening or closing the valve. There shall be a pressure gage capabl e of
sensing the pressure buil dup behind each val ve.

3.2.3 Vol unme ratio tol erance

Equi prent shal |l be capable of maintaining the volune ratio for the adhesive
prescribed by the adhesive manufacturer within + 5 percent by volune at any
di scharge pressure up to 300 pounds per square inch. The ratio check

devi ce shall consist of two independent val ved nozzl es capabl e of
controlling flow rate and back pressure by opening or closing the valve to
restrict material flow The equipnent shall have a pressure gage capabl e of
sensing the back pressure behind each val ve.

3.3 PROCEDURE
3.3.1 Crack preparation

Prior to sealing surfaces, the concrete surfaces al ong each crack shall be
cl eaned of |oose matter, dirt, laitance, oil, grease, salt, and other
contam nants. The manufacturer's recomrendati ons shall be followed for

cl eani ng each area to receive the epoxy adhesive. The surfaces shall be
sealed with manufacturers reconmended material to contain the epoxy.

3.3.2 I njection

Injection shall not proceed unless the tenperature of the concrete to
receive the epoxy adhesive is at least 40 F. Openings in the surface seal
for the entry ports shall be established al ong the crack. The distance
between the entry ports shall be not |less than 6 inches nor greater than 18
inches. Injection of the epoxy adhesive into each crack shall begin at the
entry port at the |ower end of the crack and proceed in an upward
direction. Injection shall continue at the first port until the epoxy
adhesi ve appears at the next adjacent port. The first port shall then be

pl ugged and injection started at the second port until the epoxy adhesive
appears at the next port. The entire crack shall be injected in the sane
sequence.
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3.

3.3 Fi ni shi ng

Curing of the epoxy adhesive shall be in accordance with the manufacturer's
reconmendat i ons, except that the anbient tenperature shall not be | ess than
40 F. After the epoxy adhesive has cured, the surface seal and speci al
fittings shall be renmoved. The surface along the crack shall be ground
flush. Indentations and protrusions caused by placenent of the entry ports
or other causes shall be renoved.

.4 TESTI NG

At all times during the course of the contract work, conplete and accurate
records shall be kept and made available to the Contracting O ficer. The
Contractor shall conduct additional tests of the volunme ratio and pressure
in the Contracting Oficer's presence if requested.

.41 Pressure Test

The val ves on the pressure check device shall be closed and the equi prment
operated until the gage pressure on each |ine reads 300 pounds per square

i nch; the punps shall then be stopped and the gage pressure shall not drop
bel ow 190 pounds per square inch for at least 3 minutes. The pressure
check test shall be run for each injection unit at the beginning and at the
end of each day that the unit is used in the contract work.

.4.2 Vol une Rati o Test

The m xi ng head of the injection equipnent shall be disconnected and the
two adhesive conponents shall be punped sinmultaneously through the ratio
check device. The discharge pressure shall be adjusted to 300 pounds per
square inch for both adhesive conponents. Both adhesive conmponents shall be
si mul t aneously di scharged into separate calibrated containers. The anpunts
di scharged into the calibrated container sinultaneously during the sane
time period shall be conpared to determine the mix ratio. The ratio test
shall be run for each injection unit at the beginning and at the end of
every day that the unit is used in the work.

-- End of Section --
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