Great Bridge - Road Repl acenent 4236208R

SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK
05/ 98

PART 1 GENERAL

1.

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) GQuide to Formwork for Concrete

AMERI CAN HARDBOARD ASSOC!I ATI ON ( AHA)

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

DEPARTMENT OF COMVERCE ( DOC)

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

.2 SUBM TTALS

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

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

Form Materials; GA

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

SD- 04 Dr awi ngs

Concrete Formwrk; GA
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Drawi ngs showi ng details of formmrk, including dinmensions of fiber voids,
joints, supports, studding and shoring, and sequence of form and shoring
renmoval .

SD- 06 Instructions

For m Rel easi ng Agents; FIQ

.3 DESI GN

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

vi bration of concrete.

.4 STORACGE AND HANDLI NG

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

PART 2 PRODUCTS

2.

2.

1 FORM MATERI ALS
1.1 Forns For d ass A Finish

Fornms for Class A finished surfaces shall be plywood panels conformng to

DOC PS 1, Grade B-B concrete formpanels, Class | or II. OQher form
materials or liners may be used provided the snoot hness and appearance of
concrete produced will be equivalent to that produced by the plywood

concrete formpanels. Forns for round columms shall be the prefabricated
seanl ess type

.1.2 Forns For O ass C Finish

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

.1.3 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renobvable tie
rods are used, ties shall not |leave holes in the concrete surface | ess than
1/4 inch nor nore than 1 inch deep and not nore than 1 inchin dianeter.
Rermovabl e tie rods shall be not nore than 1-1/2 inches in dianeter.
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2.1. 4 For m Rel easi ng Agents

Form rel easi ng agents shall be comrercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mwor k

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

wi t hdrawn shall be coated with a nonstaining bond breaker

3.2 CHAVFERI 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 forns.

3.3 COATI NG

Fornms for Class A finished surfaces shall be coated with a formrel easing
agent before the formor reinforcenent is placed in final position. The
coating shall be used as recommended in the manufacturer's printed or
witten instructions. Forns for Class C finished surfaces may be wet with
water in lieu of coating i medi ately before placing concrete, except that
in cold weather with probable freezing tenperatures, coating shall be
mandat ory. Surplus coating on formsurfaces and coating on reinforcing
steel and construction joints shall be renoved before placing concrete.

3.4 REMOVAL OF FORMS

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

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renbved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
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Supporting forms or shores shal

strength has reached 70 percent of design strength,
cured cylinders or other approved nethods.
denonstrated by job-cured test specinens,

not be renpved before the concrete

This strength shall be

and by a structura

4236208R

as determned by field

anal ysi s

considering the proposed loads in relation to these test strengths and the

strength of form ng and shoring system

formrenoval purposes shal
shal |
i nsof ar as possi bl e,
represent.

TABLE 1

TOLERANCES FOR FORMED SURFACES

1. Variations fromthe

pl unb:

a. In the lines and
surfaces of col ums,
piers, walls and
in arises

b. For exposed corner
col umms, control -j oi nt
grooves, and ot her
conspi cuous |ines

2. Variation fromthe
|l evel or fromthe
grades i ndicated
on the draw ngs:

a. In slab soffits,
ceilings, beamsoffits,
and in arises, neasured
before renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zontal grooves,
and ot her conspi cuous
l'ines

3. Variation of the linear
building lines from
est abl i shed position
in plan

4, Variation of distance
bet ween wal | s, col umms,
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In any 10 feet of

length ----------------- 1/4 inch
Maxi mum for entire

length ------------------- 1 inch
In any 20 feet of

length ----------- ---- 1/4 inch
Maxi mum for entire
length------------------ 1/2 inch
In any 10 feet of

length ------------------ 1/4 inch
In any bay or in any 20

feet of length---------- 3/ 8 inch
Maxi mum for entire

length ----------------- 3/4 inch

In any bay or in any 20 feet of

length ----------- ----- 1/4 inch
Maxi mum for entire
length------------------ 1/2 inch
In any 20 feet --------- 1/2 inch
MaXi mum ----------------- 1 inch
1/4 inch per 10 feet of distance,
but not nore than 1/2 inch in any

The job-cured test specinens for
be provided in nunbers as directed and shal
in addition to those required for concrete quality control
be renpoved fromnolds at the age of 24 hours and shal

be

The speci nens
receive,
the sane curing and protection as the structures they



Great Bridge - Road Repl acenent
TABLE 1
TOLERANCES FOR FORMED SURFACES
partitions one bay,and not nore than 1 inch
total variation
5. Variation in the Mnus ---------------- 1/4 inch
sizes and | ocations Plus ----------------- 1/2 inch
of sleeves, floor
openi ngs, and wall opening
6. Variation in Mnus ----------------- 1/4 inch
cross-sectional Plus ---------mmommo- 1/2 inch
di nensi ons of col ums
and beans and in the
t hi ckness of slabs and walls
7. Footings:
a. Variation of dinensions MnNus ------------------ 1/2 inch
in plan Plus ------------------- 2 inches
when forned or plus 3 inches
when pl aced agai nst unforned
excavation
b. M spl acenent of 2 percent of the footing
eccentricity width in the direction of
m spl acenent but not nore than
2 inches
c. Reduction in thickness MnNuUs ------------------ 5 percent
of specified thickness
8. Variation in steps: Riser -----------moonon 1/8 inch
a. Inaflight of stairs Tread ------------------ 1/4 inch
b. In consecutive steps Riser -----------moonon 1/ 16 inch
Tread ------------------ 1/8 inch

End of Section --
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SECTI ON 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS
05/ 98

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN HARDBOARD ASSOC!I ATI ON ( AHA)

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

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

ASTM C 919 (1984; R 1992) Use of Sealants in
Acoustical Applications

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM D 1190 (1996) Concrete Joint Seal er, Hot-Applied

El astic Type

ASTM D 1191 (1984; R 1994) Test Methods for Concrete
Joi nt Seal ers

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint
Filler for Concrete Paving and Structura
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 2628 (1991) Preformed Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1993) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

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

and Hot - Applied Joint Sealants in
Portl and- Cenent Concrete and Asphalt Joints
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1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Preformed Expansion Joint Filler; GA. Sealant; GA
Manufacturer's literature, including safety data sheets, for preforned
fillers and the lubricants used in their installation; field-nolded
seal ants and priners (when required by seal ant manufacturer); preforned
conpressi on seals; and wat er st ops.
SD- 06 Instructions
Preformed Expansion Joint Filler; FIO  Sealant; FIQO

Manuf acturer's recommended instructions for installing preformed fillers,
fiel d-nol ded seal ants; prefornmed conpression seals.

SD- 13 Certificates
Preformed Expansion Joint Filler; GA. Seal ant; GA.

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

SD- 14 Sanpl es
Pref ormed Conpression Seals and Lubricants; FIO

Specinmens identified to indicate the manufacturer, type of material, size
and quantity of material, and shipnent or |ot represented. Each sanple
shall be a piece not less than 9 ft of 1 inch nominal width or w der sea
or a piece not less than 12 ft of conpression seal less than 1 inch

nom nal width. One quart of lubricant shall be provided.

Fi el d- Mol ded Type; FIO
One gallon of field-nolded seal ant and one quart of priner (when priner
is recomrended by the seal ant manufacturer) identified to indicate
manuf acturer, type of material, quantity, and shipnment or | ot represented.
1.3 DELI VERY AND STORAGE
Mat eri al delivered and placed in storage shall be stored off the ground and
protected fromnoisture, dirt, and other contam nants. Sealants shall be

delivered in the manufacturer's original unopened containers. Sealants
whose shelf life has expired shall be renmobved fromthe site.
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PART 2 PRODUCTS

2.1 CONTRACTI ON JO NT STRI PS
Contraction joint strips shall be 1/8 inch thick tenpered hardboard
conformng to AHA ANSI/AHA Al135.4, Cass 1. In lieu of hardboard strips,
rigid polyvinylchloride (PVC or high inpact polystyrene (H PS) insert
strips specifically designed to induce controlled cracking in slabs on
grade may be used. Such insert strips shall have renpvable top section

2.2 PREFORVED EXPANSI ON JAO NT FI LLER
Expansion joint filler shall be preformed material conformng to ASTM D 1751
or ASTM D 1752. Unless otherwise indicated, filler material shall be 3/8
inch thick and of a width applicable for the joint formed. Backer
material, when required, shall conformto ASTM D 5249.

2.3 SEALANT
Joint sealant shall conformto the foll ow ng:

2.3.1 Pref ormed Pol ychl oroprene El astoneric Type
ASTM D 2628.

2.3.2 Lubricant for Preformed Conpression Seals
ASTM D 2835.

2.3.3 Hot - Pour ed Type
ASTM D 1190 tested in accordance with ASTM D 1191.

2.3. 4 Fi el d Mol ded Type
ASTM C 920, Type M for horizontal joints or Type NS for vertical joints,
Class 25, and Use NT. Bond breaker material shall be polyethyl ene tape,
coated paper, netal foil or simlar type materials. The back-up nmateri al
shal | be conpressible, non-shrink, nonreactive with seal ant, and
non- absorptive material type such as extruded butyl or polychl oroprene
rubber.

PART 3 EXECUTI ON

3.1 JANTS
Joints shall be installed at |ocations indicated and as authori zed.

3.1.1 Contraction Joints
Contraction joints may be constructed by inserting tenpered hardboard

strips or rigid PVC or HPS insert strips into the plastic concrete using a
steel parting bar, when necessary, or by cutting the concrete with a saw
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after concrete has set. Joints shall be approximtely 1/8 inch w de and
shall extend into the slab one-fourth the slab thickness, mninum but not
less than 1 inch.

3.1.1.1 Joint Strips

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

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

3.1.1.2 Sawed 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

spal ling. Concrete sawi ng nachi nes shall be adequate in nunber and power,
and with sufficient replacenent blades to conplete the sawing at the
required rate. Joints shall be cut to true alignnent and shall be cut in
sequence of concrete placement. Sludge and cutting debris shall be renoved.

3.1.2 Expansi on Joints

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

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

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

3.1.3.1 Joints Wth Preformed Conpression Seal s
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Conpression seals shall be installed with equi pmrent capable of installing
joint seals to the prescribed depth without cutting, nicking, tw sting, or
ot herwi se distorting or danmging the seal or concrete and with no nore than
5 percent stretching of the seal. The sides of the joint and, if

necessary, the sides of the conpression seal shall be covered with a
coating of lubricant. Butt joints shall be coated with |ibera

applications of |ubricant.

3.1.3.2 Joints Wth Fiel d- Mbl ded Seal ant

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

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

-- End of Section --
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SECTI ON 03200

CONCRETE REI NFORCEMENT
09/ 97

PART 1 GENERAL
1.1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

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

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

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

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

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

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

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

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

ASTM A 675/ A 675M (1990a; R 1995el) Steel Bars, Carbon
Hot - Wought, Special Quality, Mechanica
Properties

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

SECTI ON 03200 Page 1
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AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng Steel

CONCRETE REI NFORCI NG STEEL | NSTI TUTE ( CRSI)
CRSI MSP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Concrete Reinforcenent System GA
Detail drawi ngs show ng reinforcing steel placenent, schedul es, sizes,
grades, and splicing and bending details. Draw ngs shall show support
details including types, sizes and spaci ng.
SD-08 Statenents
wel di ng; FIO
A list of qualified welders nanes.
SD- 13 Certificates
Rei nforcing Steel; FIO
Certified copies of nmill reports attesting that the reinforcing stee
furni shed contains no | ess than 25 percent recycled scrap steel and neets
the requirenents specified herein, prior to the installation of reinforcing
steel .
1.3 VELDING
Wel ders shall be qualified in accordance with AWs D1.4. Qualification test
shal |l be perforned at the worksite and the Contractor shall notify the
Contracting O ficer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as pernitted by
AWS DL. 4.
1.4 DELI VERY AND STORAGE

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

PART 2 PRODUCTS
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2.1 DOVELS

Dowel s shall conformto ASTM A 675/ A 675M G ade 80. Steel pipe conform ng
to ASTM A 53, Schedul e 80, nay be used as dowel s provided the ends are
closed with netal or plastic inserts or with nortar. Steel reinforcing
dowel s shall be snpoth bars wi thout any defornations.

2.2 FABRI CATED BAR NATS
Fabri cated bar mats shall conformto ASTM A 184/ A 184M
2.3 REI NFORCI NG STEEL

Rei nforcing steel shall be deforned bars conform ng to ASTM A 615/ A 615M or
ASTM A 706/ A 706M grades and sizes as indicated. Cold drawn wire used for
spiral reinforcenment shall conformto ASTM A 82

2.4 \WELDED WRE FABRI C

Wel ded wire fabric shall conformto ASTM A 185 or ASTM A 497 and shall be
furnished in flat sheets only.

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

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

PART 3 EXECUTI ON
3.1 REI NFORCEMENT

Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of AC 318/318R Rei nf orcenment shall be cold
bent unl ess ot herwi se authorized. Bending may be acconplished in the field
or at the mill. Bars shall not be bent after enbednent in concrete.

Safety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to |ife safety. Wre tie ends shal
face away fromthe forns.
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3.1.1 Pl acenent

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

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

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

i ndicated or as required by ACH 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona

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

3.1.2 Splicing

Splices of reinforcenent shall conformto AC 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
shal |l be placed in contact and securely tied or spaced transversely apart
to permit 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 2 inches. Mechanical butt splices shall be in accordance
with the recomendation of the manufacturer of the nmechanical splicing
device. Butt splices shall develop 125 percent of the specified mnimm
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.

3.2 WELDED- 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 expansi on, construction, and
contraction joints. Fabric placenent at joints shall be as indicated.

Lap splices shall be made in such a way that the overl apped area equals the
di stance between the outernpbst crosswires plus 2 inches. Laps shall be
staggered to avoid continuous laps in either direction. 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.

3.3 DOWEL | NSTALLATI ON
Dowel s shall be installed in slabs on grade at |ocations indicated and at
right angles to joint being doweled. Dowels shall be accurately positioned
and aligned parallel to the finished concrete surface before concrete
pl acenent. Dowels shall be rigidly supported during concrete placenent.
One end of dowels shall be coated with a bond breaker

-- End of Section --

SECTI ON 03200 Page 4



Great Bridge - Road Repl acenent 4236208R

SECTI ON 03230

STEEL STRESSI NG TENDONS AND ACCESSORI ES FOR PRESTRESSED CONCRETE
12/ 92

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACI | NTERNATI ONAL ( ACl)
ACl 315 (1992) AClI Detailing Manual: Section
Details and Detailing of Concrete

Rei nf or cenent

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

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

ASTM A 416/ A 416M (1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

ASTM A 421 (1991) Uncoated Stress-Relieved Steel Wre
for Prestressed Concrete

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

ASTM C 109/ C 109M (1995) Conpressive Strength of Hydraulic
Cement Mortars (Using 2-in. or 50-nmm Cube
Speci nens)

ASTM C 150 (1996) Portland Cenent

ASTM C 939 (1994a) Flow of Grout for Preplaced-

Aggregate Concrete (Fl ow Cone Met hod)
ASTM C 940 (1989) Expansi on and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory
1.2 LUMP SUM PRI CES
1.2.1 Steel Stressing Tendons and Accessories for Prestressed Concrete

1.2.1.1 Paynent

Paynment shall constitute full conpensation for furnishing all plant, |abor
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materi al s and equi pnent and performng all operations necessary for steel
stressing tendons and accessories for prestressed concrete.

1.2.1.2 Unit of Measure
Unit of nmeasure: |unp sum

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

SD-01 Data
Prestressing Method and Equi pnent; GA.

Descri ptions of proposed prestressing nmethod and equi pnent shall be
subm tted and approved prior to the start of prestressing operations.

SD- 04 Dr awi ngs
Installation Drawi ngs for Stressing Tendons and Accessories; GA

Installati on drawi ngs for tendons and accessories shall be submitted and
approved prior to conmencing the work.

SD-08 Statenents
Certificates for Prestressing Technicians; FIO

Certificates for prestressing technicians shall be subnitted prior to start
of prestressing operations.

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

SD- 18 Records
Materials Disposition Records; FIO

Records which identify the incorporation of approved nmaterials into the
wor k shall be subnmitted before conpletion of the contract.

Prestressing Operations Records; FIO
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Conpl ete records of the prestressing operations shall be submtted before
conpl etion of the contract.

.4 CERTI FI CATI ON OF PRESTRESSI NG TECHNI CI ANS

Submitted certificates for prestressing technicians who will use the
proposed systemin the work shall certify by nanme that these technicians
are thoroughly trained and skilled in the use of the system

.5 DELI VERY, STORAGE AND HANDLI NG CF 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

prot ected agai nst abrasion or damage during shiprment and handling.
Materials stored at the site shall be placed above ground on el evat ed,
covered pl atforns.

PART 2 PRODUCTS

2.

1 MATERI ALS

Stressing tendons and accessories shall conformto the requirements of AC
318/ 318R except as specified.

1.1 Stressi ng Tendons

Stressing tendons shall be clean and free of |oose rust, scale and pitting.
Unbonded tendons shall be permanently protected fromcorrosion with an
approved applied coating.

.1.1.1 Seven-Wre Stress-Relieved Strand and Strand Assenblies

Seven-wire stress-relieved strand and strand assenblies shall conformto
ASTM A 416/ A 416M G ade 270, strand di aneter as shown. Strand assenblies
may be either shop or field assenbled with anchor fittings positively
attached to strands.

.1.1.2 Stress-Relieved Wre and Wre Assenblies

Stress-relieved wire and wire assenblies shall conformto ASTM A 421, Type
BA or WA, wire dianeter as shown. Wre assenblies shall be shop assenbl ed
with anchor fittings positively attached to wires.

.1.1.3 H gh-Strength Steel Bars

Hi gh-strength steel bars shall conformto ASTM A 722/ A 722M Type | or 11,
neeting all supplenentary requirenents.

.1.2 Accessori es

.1.2.1 Duct s

Tendon ducts shall be of ferrous netal, capable of transmtting forces from
grout to the surrounding concrete, flexible enough to conformto the tendon
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profile and strong enough to maintain their shape w thout deform ng

saggi ng, or collapsing during concrete placenent and vibration. The inside
di ameter of the ducts shall be |arge enough to provide an internal area at

| east twice the gross area of multiple wire, bar or strand assenblies and
shall be at least 1/4-inch larger than the diameter of a single wire, bar
or strand placed in the ducts. Ducts shall be designed for watertight
connections with all fittings. Glvanized ducts will not be permtted.

2.1.2.2 Anchor ages and Coupl ers

Anchor ages and coupl ers shall be netal of proven corrosion resistance and
conpatible with the stressing tendons, capable of fully devel oping the

m ni mum guaranteed ultinmate strength of tendons 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 bars, rings, bells or other positive-attaching
anchor fittings. Couplers shall be provided with housings |ong enough to
permt the necessary novenents and fittings which allow conplete grouting
of all conponents.

2.1.2.3 G out

Grout for grouting post-tensioned tendons shall consist of a mxture of
Portl and cenent, shrinkage conpensating adm xture and potable water of
which final proportions shall be based on test results of sanple m xtures.
Cenent shall conformto ASTM C 150, Type | or Il. The shrinkage
conpensating adm xture shall produce a 2 percent mninmumand a 10 percent
maxi mum unconfi ned expansi on when tested in accordance with ASTM C 940,
shal |l not contain al um num powder, chlorides, fluorides or nitrates, nay be
di spensed in solid or liquid formand nust be approved by the Contracting
Oficer prior toits use. The water content shall be the m ni nrum necessary
for proper placenent but the water-cenent ratio shall not exceed 0.50 by
wei ght. The punpability of grout shall be determ ned in accordance with
ASTM C 939. The efflux tine of a grout sanple inmmediately after m xing
shall not be less than 11 seconds. The m ni nrum 7-day conpressive strength
of 2-inch grout cubes, nolded, cured and tested in accordance with ASTM C
109/ C 109M shal | be 2500 psi.

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

The Contractor shall have required naterial tests perforned on stressing
tendons and accessories by an approved | aboratory to denonstrate that the
materials are in confornmance with the specifications. These tests shall be
at the Contractor's expense.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Stressing tendons and accessories shall be installed or placed as specified
and as shown on contract and approved installation drawings. Installation
details of stressing tendons and accessories not specified or shown shal

be in accordance with ACl 315 or ACI 318/ 318R Wl ding shall not be
perfornmed near or adjacent to stressing tendons. Stressing tendons shal
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not be installed until all welding has been conpleted on supports or any
part which mght be in contact with the tendons.

3.1.1 Prestressi ng Met hod and Equi pnent

Descriptions of the proposed prestressi ng nethods and equi prent indicating
the manufacturer of all prestressing equipnent, including tensioning jacks,
stress neasurenent gages, dynanoneters and |oad cells or other devices for
nmeasuring stressing | oads, shall be provided by the contractor.
Descriptions shall include certified calibration records for each set of

j acki ng equi pnent and testing curves for stress neasurenent gages which
show that the gages have been calibrated for the jacks for which they are
to be used.

3.1.2 Install ati on Draw ngs

Detailed installation drawi ngs for stressing tendons and accessories
showi ng the type and size of stressing tendons and anchorages, erection

net hods, sequence of stressing and stressing cal cul ati ons shall be provided
by the Contractor.

3.1.3 Anchor ages

Anchorages nust be set in a plane nornal to the axis of the tendons such
that uni form bearing on the concrete is assured. Positive connecting
anchorages rather than gripping types shall be used for anchoring enbedded
ends of tendons. Anchorages and anchor fittings shall be permanently
protected agai nst corrosion. Parallel wre anchorage wedges or cores shal
be recessed within the nmenbers.

3.1. 4 Stressi ng Tendons and Ducts

Protective coverings and w appi ngs shall be renmoved and each stressing
tendon shall be closely inspected to see that nicks, scoring, pits or other
damage does not exist and high strength steel bars shall be closely
i nspected to assure that they are not bent and that threaded ends are in
sati sfactory condition imediately prior to installation. Strand, wire and
bar tendons shall be shop or field assenbled as required and positively
attached to anchorages. Type WA wire assenblies shall be anchored only
wi th wedge type anchorages. Stressing tendons and ducts shall be assenbl ed
to required shapes and di nensi ons and pl aced where indicated on draw ngs
wi thin specified tol erances and adequately supported. Ducts shall be
securely fastened at close intervals and grout openings and vents nust be
securely anchored to ducts and to either the forns or reinforcing steel to
prevent displacenment during concrete placing. The ends of ducts shall be
effectively protected to prevent entry of water, concrete, grout or debris.
Wres of parallel-wire assenblies shall not be spliced. Steel bar tendons
may be joined by coupl ers where shown or approved, provided they are
capabl e of devel oping the guaranteed mninumultimate strength of the bars.
Strands to be spliced shall have the same lay or direction of tw st and
the ends shall be cut by shears or abrasive grinders. No nore than one
strand shall be spliced in any one nenber where single strand tensioning is
enpl oyed. Strand splices shall be capable of developing the full ultinmate
strength of the strand. Slippage of the splice shall be checked and
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correction made for differential slippage. Were nultiple strand
tensioning is used, not nore than 10 percent of the strands in any nenber
shal | be spliced.

3.1.5 Tensi oni ng Tendons

Tensi oni ng of stressing tendons shall be as specified and shown. The
stress induced in the tendons by any nethod of tensioning shall be

det erm ned i ndependently by both (1) measurenent of tendon el ongation and
(2) direct neasurenent of force using a pressure gauge or load cell. |If
the results of these two neasurenments do not check each other and the
theoretical values within 5 percent, the operation shall be carefully
checked and the source of error determned and corrected before proceedi ng
further. Concrete cylinder tests shall indicate a breaking strength of at
| east 4000 psi before transfer of stress to ensure that the concrete
strength is adequate for the requirenents of the anchorages or for transfer
t hrough bond as well as neet canmber or deflection requirenments. The fina
prestress load in each unit after seating shall be as shown. Safety
neasures shall be taken by the Contractor to prevent accidental injury
caused by failure of a stressing tendon or tendon conponent. The exposed
ends of stressing tendons and anchorages shall be protected from danage
during stressing operations to prevent failure.

3.1.5.1 Pr et ensi oni ng

Strand tendons nay be tensioned by jacking of groups of strands or nay be
tensioned individually by means of a single-strand jack. Before fina
tensioning, all tendons shall be brought to a uniforminitial tension of
approxi nately 1,000 pounds per strand per 200 feet of bed, with a m ni mrum of
1, 000 pounds and a nmaxi mum of 3,000 pounds per strand. The force
corresponding to the initial tension shall be neasured by a dynanoneter or
ot her approved nethod to aid in determning the final elongation. After
this initial tensioning, the tendons shall be stressed to the total tension
i ndi cated on the drawi ngs using hydraulic or nmechanical equipnment with
gauges or dynanoneters graduated and calibrated to accurately deternine the
| oad applied. Draped pretensioned strands shall be tensioned partially by
jacking at the end of the bed and partially by uplifting or depressing
strands, or they shall be held in their draped positions by neans of
rollers, pins or other approved nethods and tensioned entirely by jacking.
Approved |l owfriction devices shall be used at all points of change in
sl ope of draped strands while tensioning draped strands, regardl ess of the
tensi oni ng nethod used. Cable stress shall be maintained between
anchorages until the concrete has reached the specified conpressive
st rengt h.

3.1.5.2 Det ensi oni ng

Forces from pretensi oned strands shall be transferred to the concrete by
either the multiple-strand release or the single-strand rel ease net hod.

The stress transfer shall not be performed until concrete strength, as

i ndi cated by test cylinders, has reached the specified transfer strength.

If concrete has been heat-cured, the detensioning shall be done i mediately
following the curing period while the concrete is still warm and noi st.

Duri ng detensioning, the prestressing forces shall be kept nearly
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symmetri cal about the vertical axis of the nenber and shall be applied in a
manner that will mnimze sudden | oading. Eccentricity about the vertica
axis shall be limted to one strand.

a. Miltiple-Strand Release: In this nethod, all strands shall be
det ensi oned sinultaneously and the |oad transferred gradually to the
concrete by hydraulic jacking.

b. Single-Strand Release: In this nethod, all strands shall be

det ensi oned by slow heat-cutting the strands in accordance with a
pattern and schedul e as approved. The strands shall be heated using a
| ow- oxygen flanme until the netal gradually loses its strength, causing
rel ease of the strands to occur gradually. The |ow oxygen flane shal
be played along the strand for a mnimum of five inches. Strands shal
be so heated that the failure of the first wire in each strand shal
occur after the torch has been applied for a mnimumof five seconds.

3.1.5.3 Post - Tensi oni ng

Tensi oni ng shall not be perforned until the concrete has reached the
required strength at transfer of stress. Before final tensioning of
tendons, all tendons shall be brought to a uniforminitial tension of
approxi mately 10 percent of the full load. The force corresponding to the
initial tension shall be nmeasured by a dynanmoneter or other approved nethod
as a starting point in deternmining final elongation. A tenporary
overstress above the final prestress force as approved by the Contracting
Oficer shall be used to overcone stress |osses. The units shall be
tensioned until the proper el ongations and jacking pressures are attained
and reconciled within the linits stated above. Straight tendons may be
tensi oned fromone end. Curved or draped tendons shall be stressed by

si mul t aneous jacking fromboth ends using a common punp with identical
hoses and jacks, unl ess otherw se shown.

3.1.6 Grouti ng Post-Tensi oned Tendons

Grouting between each tendon and its encl osing duct shall be perforned
within 5 days after conpletion of the tensioning operation. G outing shal
not be perforned if air tenperature bel ow 45 degrees F is anticipated
within 48 hours after grouting unless an approved nethod of tenperature
control is used. The grout shall be mxed in a nechanical nixer of a type

that will produce uniformy and thoroughly m xed grout. First water shal
be placed in the mxer followed by cement and admi xture. G out shall be
continuously agitated until it is punped. Gout that has begun to set

shal | be discarded. Just before grouting, the ducts shall be flushed with
clean water and then blown clear by conpressed air to renoved excess water
Wth the grout vent open at one end of duct, grout shall be applied
continuously under noderate pressure at the other end until all entrapped
air is forced out as indicated by a uniformflow of grout fromthe

di scharge vent. The discharge vent shall then be closed and the pressure
raised to 50 psi mninmumand held for at least 1 mnute. The injection
poi nt shall then be closed by an approved neans to prevent any |oss of
grout. For a period of at |least 3 days after grouting the tendons, the
prestressed nenbers shall not have equi pnment or other |oads placed on them
A longer period nay be required, depending upon the nethod of curing and
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magni t ude of inposed stresses.
3.1.7 Accuracy of Stress and El ongati on Measurenent
3.1.7.1 Stress Measur enent

Hydraul i ¢ gauges, dynanmoneters, |oad cells or other devices for nmeasuring
stressing | oad shall have an accuracy of reading within two percent for
stress nmeasurenent. Gauges are required to have been calibrated for the
jacks for which they are used within a period not exceeding 12 nonths.
Recal i bration shall be perfornmed at any tinme that a gagi ng system shows

i ndication of erratic results in the opinion of the Contracting O ficer
Gauges shall indicate loads directly in pounds or be acconpani ed by a chart
whi ch converts dial readings into pounds.

3.1.7.2 El ongati on Measur enent

After the initial force has been applied to a tendon, reference points for
nmeasuring el ongation due to additional tensioning forces shall be
established. They shall be | ocated according to the nethod of tensioning
and type of equipnent. The systemused shall be capable of nmeasuring the
true elongation plus or mnus 1/16-inch

3.1.8 Prestressi ng Operations Records

The Contractor shall conpile and submit conplete prestressing operations
records to the Contracting Oficer. These records shall show the

manuf acturer, identification and description of materials and equi pnent

i ncludi ng prestressing tendons and jacking and | oad neasuri ng equi pnent;
| ocation of prestressing tendons; initial design tensioning |oads, fina
design tensioning | oads and actual tensioning |oads for tendons; dates
tensioni ng | oads applied; and theoretical and actual el ongations for

t endons.

3.2 | NSPECTI ON

The Contractor's facilities shall be open for inspection by the Contracting
Oficer at any tine.

3.3 MATERI ALS DI SPCSI TI ON RECORDS
Accurate materials disposition records identifying all naterials
i ncorporated into the work and showi ng the disposition of specific |ots of

approved tested materials shall be conpiled by the Contractor

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
09/ 95

PART 1 GENERAL
1.1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

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

ACl 211.1 (1991) Standard Practice for Selecting

Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recomended Practice for Eval uation of
Strength Test Results of Concrete

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

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

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

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

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

ASTM C 33 (19999a) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrica

Concrete Speci nens

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

ASTM C 78 (1994) Flexural Strength of Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

94

136

143

150

171

172

173

192/ C 192M

231

260

309

494

595

618

881

937

940

1017
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(Using Sinple Beam Wth Third-Point
Loadi ng)

(1999) Ready-M xed Concrete

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

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

(1997a)
Sheet Materials for Curing Concrete

(1999) Sanpling Freshly M xed Concrete

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

(1998) Making and Curing Concrete Test
Specinens in the Laboratory

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

(1998) Air-Entraining Adm xtures for
Concrete

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

(1999) Chenical Adnixtures for Concrete

(1998) Bl ended Hydraulic Cenents

(1999) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M nera
Adm xture in Concrete

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

(1997) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

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

(1998) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete
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ASTM C 1059 (1999) Latex Agents for Bonding Fresh to
Har dened Concrete

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed
Portl and 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 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 1751 (1999) Preformed Expansion Joint Filler

for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

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

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

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

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

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

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

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)

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

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

Under this type of contract concrete itens will be paid for by |unp sum and
will not be neasured. The work covered by these itens consists of
furnishing all concrete materials, reinforcenent, mscellaneous enbedded
materials, and equi pnent, and performng all |abor for the formng

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3 SUBM TTALS

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

SD-08 Statenents
M xture Proportions; GA

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

i ndicated. No substitutions shall be made in the materials used in the

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

SD- 09 Reports
Testing and I nspection for Contractor Quality Control; GA
Certified copies of laboratory test reports, including mll tests and al
other test data, for portland cenment, blended cenent, pozzol an, ground
granul ated bl ast furnace slag, silica fume, aggregate, adm xtures, and
curing conpound proposed for use on this project.
SD- 13 Certificates
Qualifications; FIO
Witten docunentation for Contractor Quality Control personnel
SD- 14 Sanpl es

Surface Retarder; GA.

Surface retarder material with manufacturer's instructions for application
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in conjunction with air-water cutting.
1.4  QUALI FI CATI ONS

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

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

The foreman or |ead journeynan of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technici an/ Fini sher or
equal, with witten docunentation

1.5 SPECI AL REQUI REMENTS
A pre-installation nmeeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction. The Contractor shall be
responsi ble for calling the neeting; the Project Superintendent and active
installation personnel shall be present.

1.6 CGENERAL REQUI REMENTS

1.6.1 Tol er ances

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

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

1.6.2 Strength Requirements and wc Ratio
1.6.2.1 Strength Requirenents

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

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
6000 psi at 28 days, Prestressed Cored Sl abs
5000 psi at 28 days, (O ass A5) Prestressed Piles
4000 psi at 28 days, (Cass A4) Bri dge Sidewal k, Parapets,

Substructure, Bul khead, and
Approach Sl ab

Concrete sl abs on-grade shall have a 28-day flexural strength of 650 psi.
Concrete made with high-early strength cenent shall have a 7-day strength
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equal to the specified 28-day strength for concrete made with Type | or |
portland cenment. Conpressive strength shall be determ ned in accordance
with ASTM C 39. Flexural strength shall be determned in accordance with
ASTM C 78.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
specinmens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39. The strength of the
concrete will be considered satisfactory so | ong 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 below 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. Additional analysis or testing, including taking cores
and/or load tests may be required at the Contractor's expense when
the strength of the concrete in the structure is considered
potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls below the
specified strength requirenent by nore than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the | oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially
deficient. The location of cores will be deternined by the
Contracting O ficer to least inpair the strength of the structure.

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

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.
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d. Evaluation of Concrete Flexural Strength. Flexural strength
speci nens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered satisfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by nore than 50 psi.A "test" is
defined as the average of two conpani on beans. Additiona
anal ysis or testing, including taking cores and/or |oad tests may
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.6.2.2 Wat er - Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0. 40 Pil es and Prestressed Cored Sl abs
0. 45 O her

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the
equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica fume, and ground granul ated bl ast furnace
slag (GGEBF slag) by the wei ght equival ency nethod as described in ACl 211. 1.
In the case where silica fume or G&BF slag is used, the weight of the
silica funme and G&BF slag shall be included in the equations of ACI 211.1
for the termP which is used to denote the wei ght of pozzol an

1.6.3 Ai r Entrai nnent

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

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

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

1.6.4 Sl unp
Slunmp of the concrete, as delivered to the point of placenment into the

fornms, shall be within the following limts. Slunp shall be determned in
accordance with ASTM C 143.
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Sl unp

Structural El enent M ni num Maxi mum
Approach Sl ab, Sidewal ks
Substructure, and Bul khead 2in. 4 in.
Par apet s 2.in. 5in.
Prestressed and Cored Sl abs 0 in. 4 in.
Any structural concrete approved
for placenent by punping:

At punp 2.in. 6 in.

At discharge of line 1in. 4 in.

1.6.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 90 degrees F
When the anbient tenperature during placing is 40 degrees F or |less, or
is expected to be at any tine within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 55 and 75 degrees F

1.6.6 Si ze of Coarse Aggregate

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

1.6.7 Speci al Properties and Products
Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.
1.7 M XTURE PROPORTI ONS
Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.
1.7.1 Proportioning Studies for Nornal Wi ght Concrete
Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexura
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strength concrete, m xture proportions shall be based on conpressive
strength as deternm ned by test specinens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39. Sanples of al
materials used in nmixture proportioning studies shall be representative of
t hose proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmde based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng t hose
required for each class and type of concrete required on the project. The
maxi mum wat er-cenment rati os required in subparagraph Water-Cenent Ratio
will be the equivalent water-cenent ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica funme, and ground
granul ated bl ast furnace slag (GGBF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica funme or G&BF slag is
used, the weight of the silica fune and G&BF slag shall be included in the
equations in ACI 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete mxture, the mninum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the naxi mum shall be 35 percent. Laboratory trial mxtures
shal | be designed for naximumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbination of
cenentitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder nmay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult
pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance wi thASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showing the relationship
bet ween water-cenent ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showi ng the rel ati onship between 7
day and 28 day strengths. Each m xture shall be designed to pronbte easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregation and excessive bl eeding.

1.7.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wi ght Concrete, except that proportions
shal | be based on flexural strength as determ ned by test speci nens (beans)
fabricated in accordance with ASTM C 192/ C 192M and tested i n accordance
with ASTM C 78. Procedures given in ACI 211.1 shall be nodified as
necessary to accomvodate flexural strength.

1.7.3 Aver age Conpressive Strength Required for M xtures

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

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

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

1.7.3.1 Conput ati ons from Test Records

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

_,,

(2]

=
1

f'c + 1.34S where units are in ps

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

Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul at ed standard deviation and a nodification factor fromthe foll ow ng

t abl e:

MODI FI CATI ON FACTOR

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

30 or nore 1.00

1.7.3.2 Conput ati ons w t hout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

a. |If the specified conpressive strength f'c is 3,000 to 5,000 psi
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f'er = f'c + 1,200 ps

1.7.4 Aver age Flexural Strength Required for M xtures

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

1.8 STORAGE OF NMATERI ALS

Cenent and ot her cenmentitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npisture and contam nants and
keep each nmaterial conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other naterials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a nanner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenments.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

1.9 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting Oficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
Governnment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.9.1 Materi al s

The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

1.9.2 Fresh Concrete

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

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

1.9.4 | nspection
Concrete operations nay be tested and inspected by the Governnment as the
project progresses. Failure to detect defective work or material wll not

prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cenentitious Materials shall be portland cenent or portland cenment in
conbi nation with pozzol an and shall conformto appropriate specifications
listed below Use of cenentitious materials in concrete which will have

surfaces exposed in the conpleted structure shall be restricted so there is
no change in color, source, or type of cenentitious naterial

2.1.1 Portl and Cenent
ASTM C 150, Type | low alkali with a naxi mum 15 percent anount of
tricalciumalum nate, or Type Il low alkali. Wite portland cenment shal
neet the above requirements except that it may be Type |, Type ||l or Type
1l lowalkali. Wite Type IIl shall be used only in specific areas of the
structure, when approved in witing.

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

2.1.3 Bl ended Cenents
ASTM C 595, Type IP.

2.1. 4 Pozzol an (Fly Ash)
ASTM C 618, Cass Cwith the optional requirenents for nultiple factor
drying shrinkage, and unifornmty from Tabl e 2A of ASTM C 618. Requi renent
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |[|f pozzol an
is used, it shall never be |less than 15 percent nor nore than 20 percent by
wei ght of the total cementitious naterial

2.2  AGGREGATES

Aggregates shall conformto the foll ow ng.

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

2.2.2 Coar se Aggregate
Coarse aggregate shall conformto ASTM C 33, Class 5S, size designation 57.

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

2.3.1 Air-Entraining Adm xture

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

2.3.2 Accel erating Adm xture

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

2.3.3 Wat er - Reduci ng or Retarding Adm xture

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

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

2.3.5 Surface Retarder
COE CRD- C 94.

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

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

performance of separate m xture design studies.

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

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

2.4.2 Menmbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirenments in ASTM
C 309 wai ved

2.4.3 Burlap and Cotton WMat
Burlap and cotton nat used for curing shall conformto AASHTO M 182.
2.5 WATER
Water for mixing and curing shall be fresh, clean, potable, and free of
i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD C 400

2.6 NONSHRI NK GROUT

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

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

2.8 LATEX BONDI NG AGENT

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

2.9 EPOXY RESI N

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

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

11 JO NT NMATERI ALS

11,1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751. WMaterials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS. Materials for
sealing of joints shall conformto the requirenments of Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

.11.2 Contraction Joints in Sl abs

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

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

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PLACI NG

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

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

wor ki ng condition and in sufficient anobunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnrent and
material shall be at the placing site to provi de w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

1.1 Foundat i ons

.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenment of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed.
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3.1.1. 2 Excavat ed Surfaces in Lieu of Forns

Concrete for footings may be placed directly against the soil provided the
earth has been carefully trinmmed, is uniformand stable, and neets the
conpaction requirenments of Section 02221 EARTHWORK FOR BUI LDI NGS. The
concrete shall be placed without becom ng contamninated by | oose nateri al
and the outline of the concrete shall be within the specified tol erances.

3.1.2 Previ ously Placed Concrete

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

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

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

3.1.2.1 Air-Water Cutting

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

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

3.1.2.2 H gh- Pressure Water Jet

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

for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is
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i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wet Sandbl asti ng

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed

t horoughly to renmove all |oose nmaterials.

3.1.2.4 \Waste D sposa

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

3.1.2.5 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that wll expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be noist but without free
wat er when concrete is placed.

3.1.3 Enbedded | tens

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

pai nt, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenmporarily with readily renovable naterials
to prevent the entry of concrete into voids. Welding shall not be
perfornmed on enbedded nmetals within 1 feet of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

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

Concrete shall be furnished froma ready-nixed concrete plant. Ready-m xed
concrete shall be batched, m xed, and transported in accordance with ASTM C
94, except as otherw se specified. Truck mxers, agitators, and
nonagitating transporting units shall conply with NRMCA TMVB 100.

Ready-m x plant equi pment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each | oad
of ready-m xed concrete.

3.3 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck mxers, or by
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approved punpi ng equi pnent.
3.4  CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed fromm xer or transporting unit to forns as
rapidly as possible and within the tinme interval specified by nethods which
wi Il prevent segregation or |loss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each placenent. Sanples of
concrete that are conveyed by belt conveyor or punp or hereinafter
specified shall be taken at the discharge end of the conveying equi prent.

3.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at

| east 5 tines the nom nal naxi mum size aggregate, and the area of the gate
openi ng shall not be |l ess than 2 square feet. The naxi mum di nensi on of the
gat e opening shall not be greater than twi ce the ninimum di nension. The
bucket gates shall be essentially grout tight when closed and nay be
manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yards shall not be manually operated. The design of

t he bucket shall provide nmeans for positive regulation of the amunt and
rate of deposit of concrete in each dunping position

3.4.2 Transfer Hoppers

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

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

3.4.3 Trucks

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

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

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

3.4.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tating equi pnent, the chutes normally attached to this equi pnment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi pnmrent will not be pernitted for conveying concrete.

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

3.4.6 Concrete Punps

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

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

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

3.5 PLACI NG CONCRETE

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

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

di scharged fromthe transporting unit. Concrete shall be handled from

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

3.5.1 Depositing Concrete

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

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

3.5.2 Consol i dati on

I mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or Iess. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per mnute, an anplitude of at
| east 0.025 inch, and the head di aneter shall be appropriate for the
structural nenmber and the concrete mixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tines the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at |east 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 4 inches and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.
Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

3.5.3 Col d Weat her Requirenents

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

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

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

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

3.5.4 Hot Weat her Requirenents

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

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

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

3.5.5 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humidity, and particularly w th appreciable
wind, as well as interior placenents when space heaters produce | ow

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

3.5.6 Pl aci ng Concrete Underwat er

Concrete shall be deposited in water by a treme or concrete punp. The

net hods and equi prrent used shall be subject to approval. Concrete buckets

shal |l not be used for underwater placenment of concrete except to deliver
concrete to the tremie. The treme shall be watertight and sufficiently
large to permit a free flow of concrete. The concrete shall be deposited

so that it enters the nass of the previously placed concrete fromw thin

di splacing water with a m ni nrum di sturbance to the surface of the concrete.
The di scharge end of the punp Iine or trem e shaft shall be kept
continuously subnerged in the concrete. The underwater seal at start of

pl aci ng shall not produce undue turbulence in the water. The treni e shaft
shal |l be kept full of concrete to a point well above the water surface.

Pl acenent shall proceed w thout interruption until the concrete has been
brought to the required height. The trem e shall not be noved horizontally
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during a placing operation, and a sufficient nunber of trem es shall be
provi ded so that the maxi mum horizontal flow of concrete will be limted to
15 feet. Concrete shall not be deposited in running water or in water with
a tenperature bel ow 35 degrees F.

3.5.7 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nomi nal maxi nrum size of aggregate (NVMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conpl ete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two mats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignnment to reduce congestion. Reinforcing bars may be
tenporarily crowded to one side during concrete placenent provided they are
returned to exact required |l ocation before concrete placenent and
consol i dati on are conpl et ed.

3.5.8 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conform ng to ASTM C 1017 is used or if a Type
F or G high range water reducing adm xture is permtted to increase the
slunp, the concrete shall nmeet all requirenments of paragraph GENERAL

REQUI REMENTS in PART 1. Extreme care shall be used in conveying and

pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of

requi renents to accomodate fl owable concrete will be permtted.

3.6 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be l|ocated and constructed to mninze
the inmpact on the strength of the structure. |In general, such joints shal
be | ocated near the middl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcement shall be continued across joints; except
that reinforcenent or other fixed netal itenms shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcement shall be 2 inches clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perimeters of the slabs shall be free of fins, rough edges, spalling, or

ot her unsightly appearance. Reservoir for sealant for construction and
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contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance wth
Section 03150 EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS. For ns
for the construction and expansion joints as hereinafter specified shall be
installed and braced prior to the placenent of the concrete.

3.6.1 Construction Joints

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

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

| ocated as indicated or approved. Where concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
colums, walls, or piers shall be in place at |east 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openings, lifts
shall terninate at the top and bottom of the opening. Oher |lifts shal
term nate at such levels as to conformto structural requirenments or
architectural details. Were horizontal construction joints in walls or
colums are required, a strip of 1 inchsquare-edge |unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be renoved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
| evel ed off with a wood float, and all l|aitance shall be renpved. Prior to
pl aci ng additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Slabs on G ade

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

pl aci ng operations or sawing a continuous slot with a concrete saw.
Regardl ess of nethod used to produce the weakened plane, it shall be 1/4
the depth of the slab thickness and between 1/8 and 3/16 inch w de. For
sawcut joints, cutting shall be tined 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
shal | be conpl eted before shrinkage stresses becone sufficient to produce
cracking. Reservoir for joint sealant shall be forned as previously
speci fi ed.

3.6.3 Expansi on Joints

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

3.6.4 Dowel s and Tie Bars

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

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

3.7 FI NI SH NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Finishing of fornmed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one mxture w thout changes in materials or proportions for any
structure or portion of structure that requires a Cass A or B finish.
Except for mmjor defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the forns thenselves; forns shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter shall be repaired as specified in

par agr aph Danp-Pack Mrtar Repair. Defects whose surface dianmeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenment used for all repairs shal

be a blend of job cenent with white cenment proportioned so that the fina

color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nmenber, will be rejected. Repairs shall be denpbnstrated to

be acceptable and free fromcracks or |oose or drummy areas at the

conpl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced.

3.7.1 Class A Finish and d ass B Finish

Class Afinish is required for all fornmed and exposed concrete surfaces.
Class B finish is not required. Fins, ravelings, and | oose material shal
be renmoved, all surface defects over 1/2 inch in dianeter or nore than 1/2
i nch deep, shall be repaired and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, hol es |eft by
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renoval of formties shall be reaned and filled. Defects nore than 1/2 inch

in dianmeter shall be cut back to sound concrete, but in all cases at |east

1 inch deep. The Contractor shall prepare a sanple panel for approval (as
specified in PART 1) before conmencing repair, showing that the surface
texture and color match will be attained. Metal tools shall not be used to
finish repairs in Class A surfaces.

3.7.2 Cl ass C Finish

Class Cfinish is required on all remaining surfaces. Fins, ravelings, and
| oose material shall be renbved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, hol es |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nore than 1/2 inch deep or nore than 2 inches in dianeter shall be
repaired. Defects nore than 2 inches in dianeter shall be cut back to
sound concrete, but in all cases at least 1 inch deep

3.8 REPAI RS
3.8.1 Danmp- Pack Mortar Repair

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

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

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

3.8.2 Repair of Major Defects

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

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

3.8.2.1 Surface Application of Mortar Repair
Def ective concrete shall be renoved, and renoval shall extend into
conpl etely sound concrete. Approved equi pent and procedures which will

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

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

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

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

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

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

3.8.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 6 i nches deep and
al so have an average dianmeter at the surface nmore than 18 inches or that
are otherwise so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renpved and replaced. Deep and |l arge defects
shal |l be repaired by procedures approved in advance including form ng and
pl aci ng special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

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

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

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

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

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

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

3.9 FI NI SH NG UNFORMED SURFACES

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

3.9.1 Cener a

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

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

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

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

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

| ow ar eas.

3.9.2 Rough Sl ab Fini sh

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. Al exterior slabs and tops of footings
shal |l receive only a rough slab finish. The concrete shall be uniformy

pl aced across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs i mediately after consolidation to
bring the surface to the required finish level with no coarse aggregate
visible. Side forns and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.
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Fornms and screed rails shall be set true to |ine and grade. "Wt screeds"”
shal | not be used.

3.9.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. Areas as indicated on the drawings. The Control Equi pment
Room shall be given only a float finish. The screeding shall be foll owed

i medi ately by darbying or bull floating before bleeding water is present,
to bring the surface to a true, even plane. Then, after the concrete has
stiffened so that it will withstand a man's wei ght w thout inprint of nore
than 1/4 inch and the water sheen has di sappeared, it shall be floated to a
true and even plane free of ridges. Floating shall be perforned by use of
suitable hand fl oats or power driven equiprment. Sufficient pressure shal
be used on the floats to bring a filmof noisture to the surface. Hand
floats shall be made of wood, nagnesium or alumnum Lightweight concrete
or concrete that exhibits stickiness shall be floated with a magnesi um
float. Care shall be taken to prevent over-finishing or incorporating
water into the surface.

3.9.4 Br ooned

Si dewal ks shall be given a broomed finish. 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. Broom ng shall be
transverse to traffic or at right angles to the slope of the slab. After
the end of the curing period, the surface shall be vigorously brooned with
a coarse fiber broomto renove all |oose or seni-detached particles.

3.10 EXTERI OR SLAB AND RELATED | TEMS
3.10.1 Pavenent s

Paverments shall be constructed where shown on the drawi ngs. After forns
are set and underlying material prepared as specified, the concrete shal

be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the paverment will be at the
required elevation. The entire surface shall be tanmped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forms and spanni ng but not touching the concrete. |f necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score marks in the pavenent surface shall be elimnated by neans of

| ong- handl ed cutting strai ghtedges. Straightedges shall be 12 feet in

I ength and shall be operated fromthe sides of the pavenent and from
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bridges. A straightedge operated fromthe side of the pavement shall be
equi pped with a handle 3 feet |onger than one-half the width of the
paverment. The surface shall then be tested for trueness with a 12 foot
strai ghtedge held in successive positions parallel and at right angles to
the center line of the pavenent, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced al ong the pavenent

i n successive stages of not nore than one-half the length of the

strai ghtedge. Depressions shall be imediately filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. The

strai ghtedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has di sappeared and wel |
before the concrete becones nonplastic, the surface of the pavenent shal

be given a nonslip sandy surface texture by belting with approved "belt"
and procedures. Edges and joints shall be rounded with an edger having a
radius of 1/8 inch. Curing shall be as specified.

3.10.2 Si dewal ks

Si dewal ks are specified in Section 02770, CONCRETE S| DEWALKS AND CURBS AND
GUTTERS

3.10.3 Curbs and Gutters

Curbs and gutters are specified in Section 02770, CONCRETE S| DEWALKS AND
CURBS AND GUTTERS

3.11 CURI NG AND PROTECTI ON
3.11.1 Cener a

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

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

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, nechanica
injury and danage fromrain and flowi ng water for the duration of the
curing period. Air and fornms in contact with concrete shall be naintained
at a tenperature above 50 degrees F for the first 3 days and at a
tenperature above 32 degrees F for the remmi nder of the specified curing
peri od. Exhaust funes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica funme shall be initially cured by fog msting
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during finishing, followed i nmedi ately by continuous nmoist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.11.2 Moi st Curing

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

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

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable nmaterials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.11.3 Pondi ng or | mersion

Concrete shall be continually inmersed throughout the curing period. Water
shall not be nmore than 20 degrees F |l ess than the tenperature of the
concrete.

3.11. 4 Col d Weather Curing and Protection

When the daily anbient |low tenperature is | ess than 32 degrees F the
tenperature of the concrete shall be maintained above 40 degrees F for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 25 degrees F as deternined by suitable
tenperature neasuring devices furnished by the Governnent, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.12 SETTI NG BASE PLATES AND BEARI NG PLATES

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

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

shall be clean and free of oil and grease, and concrete surfaces in contact
with grout shall be danp and free of laitance when grout is placed.
Nonshrink grout shall be used for grouting under the flanges of the track
girders and bearing plates.
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3.12.1 Danmp- Pack Beddi ng Mortar

Danp- pack bedding nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranmng with
a bar or rod until it is conpletely filled.

3.12.2 Nonshri nk G out

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

bl eedi ng, or reduction of strength. The m ni nrum conpressive strength of
the grout shall be 5,000 psi.

3.12.2.1 M xi ng and Pl aci ng of Nonshrink Grout

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

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

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

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

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

3.12.2.2 Treat ment of Exposed Surfaces

For nmetal -oxidi zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and inmedi ately covered with a parge coat of nortar consisting of 1
part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nmortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply with

par agr aph CURI NG AND PROTECTI ON

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

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The
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| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnment from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at | east once per
week thereafter for conformance with ASTM C 1077.

3.13.1 Grading and Corrective Action
3.13.1.1 Fi ne Aggregate

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

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

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

3.13. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken may be
sel ected by the Contractor as the nobst advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be i mediately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.13.2 Qual ity of Aggregates

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

SECTI ON 03300 Page 32



Great Bridge - Road Repl acenent 4236208R

3.13.3 Scal es, Batchi ng and Recordi ng

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

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.13.4 Bat ch- Pl ant Contr ol

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

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

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

3.13.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinens are fabricated. In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nmade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for nornal wei ght concrete and ASTM C
173 for |ightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnent and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action |limt, a second test
shal | inmedi ately be nade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
pl otted on a separate control chart for each mixture on which an
"average line" is set at the mdpoint of the specified air content
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range from paragraph Air Entrainnent. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the

m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |If
the Contractor's materials or transportati on nethods cause air
content | oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall imedi ately be nade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnent.

Whenever a point on the secondary control chart for range reaches
the warning linmt, the admi xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmmediately be halted
until the air content is under control. Additional air content
tests shall be nade when concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be nade
when test specinens are fabricated, at |least four slunp tests
shal | be nmade on randomy sel ected batches in accordance with ASTM
C 143 for each separate concrete m xture produced during each
8-hour or less period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnent
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal | be subnitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wien a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal
i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Linits shall be set
on separate control charts for slunp for each type of m xture.

The upper warning linmt shall be set at 1/2 inch bel ow the maxi num
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt line and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the sane paragraph. The
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range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 2 inches. Sanples for slunp shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunmp. If the Contractor's materials or transportation nethods
cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the slunp at the mixer controlled as

di rect ed.

d. Slunmp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linmt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the naxi mrum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. When a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnents have been made. |mediately
after each adjustnent, another test shall be nmade to verify the
correctness of the adjustnent. Wienever two consecutive
i ndi vidual slunp tests, nade during a period when there was no
adj ust nent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control
Addi tional slunp tests shall be nade as directed.

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

f. Strength Specinmens. At |least one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete m xture placed during the day for each 75 cubic
yards or portion thereof of that concrete m xture placed each day.

Addi tional sets of test specinens shall be nade, as directed by
the Contracting Oficer, when the m xture proportions are changed
or when | ow strengths have been detected. A truly random (not
haphazard) sanpling plan shall be devel oped by the Contractor and
approved by the Contracting Oficer prior to the start of
construction. The plan shall assure that sanpling is done in a
conpl etely random and unbi ased manner. A set of test specinens
for concrete with a 28-day specified strength per paragraph
Strength Requirenments in PART 1 shall consist of four specinens,
two to be tested at 7 days and two at 28 days. Test specinens
shall be nol ded and cured in accordance with ASTM C 31/ C 31M and
tested in accordance with ASTM C 39 for test cylinders and ASTM C
78 for test beans. Results of all strength tests shall be
reported inmediately to the Contracting Officer. Quality contro
charts shall be kept for individual strength "tests", ("test" as
defined in paragraph Strength Requirenents in PART 1) noving
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average of last 3 "tests" for strength, and novi ng average for
range for the last 3 "tests" for each mixture. The charts shal
be simlar to those found in ACI 214.3R  Sanpl es of concrete that
are conveyed by belt conveyors or punps as herein before specified
shal |l be taken at the discharge end of the conveying equipnent.

3.13.6 I nspection Before Placing

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

i nspected by the Contractor in sufficient tine prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.13.7 Pl aci ng

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

i mprove tenperature controls.

3.13.8 Vi brators

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

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

b. Mist Curing Corrective Action. Wen a daily inspection report

SECTI ON 03300 Page 36



Great Bridge - Road Repl acenent 4236208R

lists an area of inadequate curing, immediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

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

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

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

f. Sheet Curing Corrective Action. Wien a daily inspection report
lists any tears, holes, or 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.

3.13.10 Col d- Weat her Protection

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

3.13.11 M xer Uniformty

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

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

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

3.13. 12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. Two copies
of each |l aboratory test report shall be forwarded directly to the
Contracting O ficer within three days of the test conpletion by the testing
| aboratory. During periods of col d-weather protection, reports of
pertinent tenperatures shall be nade daily. These requirenents do not
relieve the Contractor of the obligation to report certain failures

i mediately as required in precedi ng paragraphs. Such reports of failures
and the action taken shall be confirmed in witing in the routine reports.
The Contracting Oficer has the right to examine all contractor quality
control records.

-- End of Section --
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SECTI ON 03415

PRECAST- PRESTRESSED CONCRETE
01/ 96

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
ACI | NTERNATI ONAL ( ACl)
ACl 318/ 318R (1995) Building Code Requirenents for

Structural Concrete and Commentary

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

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

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

ASTM C 494 (1992) Chenical Adnixtures for Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzolan for Use as a M nera
Adm xture in Concrete

PRECAST PRESTRESSED CONCRETE | NSTI TUTE (PCl)
PClI Mhl -116s (1985) Manual for Quality Control for
Pl ants and Production of Precast and

Prestressed Concrete Products

PCI Mhl-120 (1992) PCl Design Handbook - Precast and
Prestressed Concrete

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)

VDOT RBS (1994) Road and Bridge Specifications

1.2  SYSTEM DESCRI PTI ON
1.2.1 Desi gn Requi renents

1.2.1.1 Precast - Prestressed Menbers
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Desi gn of nenbers shall be in accordance with ACI 318/ 318R and PClI WMhl-120.
1.2.1.2 Loads
Loadi ngs for nenbers shall include all dead |oad, |ive |oad, applicable
| ateral | oads such as wi nd and eart hquake, applicable construction | oads
such as handling, erection |oads, and other applicable |oads.
1.2.1.3 Cal cul ati ons
Desi gn cal cul ations for nmenbers and connections not shown in the contract
drawi ngs shall be nmade by a professional engineer who is registered in the
Conmmonweal th of Virginia and experienced in the design of
precast - prestressed concrete.
1.2.2 Per f or mance Requi renents
Performthe following testing to ensure the naterials and net hod used neet
the requirenents of these specifications and will produce precast-
prestressed concrete nenbers which are suitable for their intended use.

1.2.2.1 H gh-Strength Steel Tendons

Testing for high-strength steel tendons shall conformto the requirenents
set forth in VDOT RBS, Section 223, Steel Reinforcenent.

1.2.2.2 Concrete

Concrete shall be sanpled and cylinders made in accordance with VDOT RBS,
Section 405, Prestressed Concrete.

1.2.2.3 Ai r Content

The air content tests shall be conducted in accordance with VDOl RBS,
Section 405, Prestressed Concrete.

1.3 SUBM TTALS
CGovernnment approval is required for all submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Desi gn Cal cul ations; FIQO

Desi gn cal cul ations shall be submtted prior to the initiation of
manuf acture of nenbers to be used under this contract.

Concrete M xture Proportions; GA

Concrete m xture proportions shall be submtted for approval.
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SD- 04 Dr awi ngs
Erection; GA.

The Contractor shall prepare and subnmit for approval conplete shop draw ngs
that show the precast unit nanufacturer's reconmended details and naterials
for the work required by paragraphs DELI VERY, STORAGE, AND HANDLI NG and
ERECTI ON. The shop drawi ngs shall include: design conputations; narking
of the units for the placing draw ngs; anchorages for work of other trades;
anchorages to support construction; size and |ocation of steel tendons;

net hods of stressing; location and sizes of all openings 12 in. w de or
|arger to be cast into nenbers; formwrk; joints between units and ot her
construction; reinforcing steel details; nethod of curing; and, pickup
points and |lifting devices.

SD-08 Statenents
Erection Plan; GA
The Contractor shall prepare a detailed erection plan which shall be
submtted at |least 15 days prior to the date that erection of nmenbers is to
begi n.

SD- 09 Reports
Materials; FIO
Certified test reports of required material tests shall be subnitted prior
to the use of the materials in the work. Reports shall be furnished for
each shipnent and shall be identified with specific |lots.

Concrete; FIO

The results of concrete strength testing by the contractor shall be
submtted not nore than 5 days after the tests are conpl eted.

SD-13 Certificates

Cenent; FIQ Pozzolan; FIO Air-Entraining Adm xture; FIO  \Water-
Reduci ng Admi xture; FIO  Accelerating Adm xture; FIO Aggregates; FIO

Air Content; FIO
Each precast nenber delivered to the jobsite shall be acconpanied by a
certificate certifying that the air content in the concrete in that nenber
is in conmpliance with the specifications. The certification nust be based
on an air content test conducted in conformance with ASTM C 231 on at | east
one of the batches of concrete fromwhich the nenber was cast.

SD- 18 Records

Constructi on Records; FIO

Construction records of the nanufacturing, handling, and erection of the
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precast prestressed concrete nmenbers shall be submtted.
1.4 DELI VERY, STORAGE, AND HANDLI NG
1.4.1 Transportation
1.4.1.1 Transporting Menbers

In transporting nenbers by truck, railroad car, or barge, provision shal

be made for supporting the nenbers as descri bed above, except battens can
be conti nuous over nore than one stack of units, with adequate bracing to
ensure their nmamintaining the vertical position and danpi ng of dangerous
vibrations. Trucks with double bolsters are satisfactory provided the
nmenbers are fully seated on the outer bolsters at not nore than 3 feet or
the depth of the nenber fromthe end and the inner bolster is not nore than
8 feet fromthe end of the nenber or the designated pickup point. Adequate
paddi ng material shall be provided between tie chains or cables to preclude
chi ppi ng of concrete.

1.4.1.2 Lateral Deflection or Vibration

Any noticeable indication of lateral deflection or vibration during
transportation shall be corrected by rigid bracing between nenbers or by
nmeans of lateral trussing.

1.4.2 St or age
1.4.2.1 St orage Areas

Storage areas for prestressed nenbers shall be stabilized, and suitable
foundati ons shall be provided, so differential settlenent or tw sting of
menbers will not occur.

1.4.2.2 St acked nenbers

St acked 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 nmenber from
desi gnat ed pickup points. Battens shall not be continuous over nore than
one stack of precast units. Stacking of nenbers shall be such that lifting
devices will be accessible and undanmaged. The upper nenbers of a stacked
tier shall not be used as storage areas for shorter nenbers or equipnrent.

1.4.3 Handl i ng of Menbers
The | ocation of pickup points for handling of the nenbers and details of
t he pickup devices shall be shown in shop drawi ngs. Menbers shall be
handl ed only by means of approved devices at designated |ocations. Mnbers
shall be naintained in an upright position at all tinmes and picked up and
supported as shown in approved shop draw ngs.

PART 2 PRODUCTS

2.1 MATERI ALS
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Materials shall conply with the follow ng:
2.1.1 Cement

Cenent shall be in accordance with VDOT RBS, Section 214 for hydraulic
cenent .

2.1.2 Pozzol an

Pozzol an shall conformto ASTM C 618 Class F or C
2.1.3 O her Materials
2.1.3.1 Aggr egat es

Aggregates shall neet the requirenents of the State of Virginia Departnment
of Transportation.

2.1.3.2 Adni xt ures

In no event shall adm xtures containing chlorides or nitrates be used in
the concrete.

a. Air-entraining adnixture shall be certified to conmply with ASTM C 260.

b. Water-reducing adm xture shall be certified to conply with ASTM C 494
Type A

c. Accelerating adm xture shall be certified to comply with ASTM C 494
Type C.

2.1. 4 St eel Rei nforcenent

Steel reinforcement shall be in accordance with Section 03200 CONCRETE
REI NFORCEMENT.

2.1.5 St eel Tendons

St eel tendons shall be in accordance with VDOT RBS, Section 223, Steel
Rei nf or cenent .

2.1.6 El ast oneri ¢ Bearing Pads
El astoneric Bearing Pads shall conformto VDOT RBS, Section 237.

2.2 CONCRETE M XTURE PROPCORTI ONS

2.2.1 Concrete
Concrete shall be conposed of cenmentitious material, water, fine and coarse
aggregate, and adm xtures. The cenentitious material shall be portland or

bl ended hydraulic cenent and pozzol an where appropriate. The adm xtures
shall be an air-entraining agent and may include a water-reducing adm xture
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when its fornul ati on and use are approved.
2.2.2 Proportions

The concrete m xture proportions shall neet the followi ng requirenents of
VDOT RBS, Section 405, Prestressed Concrete.

2.3 EVALUATI ON AND ACCEPTANCE
2.3.1 Concrete

A test result shall be the average of the strengths of the two test
cylinders made in accordance w th paragraph SYSTEM DESCRI PTI ON
subpar agr aph PERFORMANCE REQUI REMENTS, subparagraph CONCRETE. The strength
| evel of the concrete will be considered satisfactory if the average of al
sets of three consecutive strength tests equal or exceed the specified
strength f'(c) and no individual test falls bel ow the specified val ue by
nore than 500 psi. Menbers manufactured with concrete that does not neet
the strength requirenments shall be rejected.

2.3.1.1 Ai r Cont ent
Al nmenbers cast with concrete having a neasured air content |ess than 5
percent shall be rejected. Menbers cast with concrete having an air
content up to 9 percent may be incorporated into the work if the strength
requi renents are net.

2.3.2 Tol er ances

Provi de tol erances for menbers in accordance with VDOT RBS, Section 405,
Prestressed Concrete.

2.3.3 Def ect s
2.3.3.1 M nor Defects

M nor defects are those which involve |ess than 36 square i nches of

concrete and do not expose stressing tendons or reinforcing steel. These
defects will be repaired as specified hereinafter. Cracks which are
visible but are 0.01 inch wide or less will be accepted.

2.3.3.2 Maj or Defects
Maj or defects are those which involve nore than 36 square i nches of
concrete or expose stressing tendons or reinforcing steel. |f one or nore
maj or defects appear in a nenber, it shall be rejected. Cracks of a width
of nmore than 0.01 inch shall be cause for rejection of the nenber.

PART 3 EXECUTI ON

3.1 FABRI CATI ON
Fabrication of precast-prestressed nenbers shall follow the applicable

provi sions of the PClI Ml -116s, except as specified herein
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3.

.2 BEDS AND FORVS

2.1 Casti ng Beds

Al'l casting beds shall have concrete support on unyiel ding foundations.

. 2.2 For ns

Fornms, both fixed and novable, shall be of steel. Al forns and beds shal
be thoroughly cl eaned after each use.

.2.3 Bul kheads

Bul kheads, spacers, tenplates, and simlar equi pnent having influence on
t he accuracy of dinensions and alignnment shall be regularly inspected and
mai nt ai ned after each casting.

. 2.4 Al i gnrrent

Accurate alignment of forns shall be naintained during the casting
operation to assure conpliances with tol erances specified in paragraph
EVALUATI ON AND ACCEPTANCE. Leakage of the paste in formjoints is not
accept abl e, and neasures shall be taken to prevent such | eakage. Measures
shal |l al so be taken to provide corner chanfers.

.2.5 Form Ti es

For exposed nenbers, formties, if used, shall be of the threaded or
snap-of f type so no parts will be left at the surface of the finished
concrete.

.3 TENDONS

The tendons shall be in accordance with VDOT RBS, Section 405, Prestressed
Concrete.

.4 STEEL RElI NFORCEMENT

Steel bars and welded wire fabric shall be placed in accordance with
Section 03200 CONCRETE RElI NFORCEMENT.

.5 CONCRETE PLACEMENT

Concrete placenent shall be in accordance with VDOT RBS, Section 405,
Prestressed Concrete.

.6 CURI NG AND PROTECTI ON

Concrete for the manufacturing of the precast-prestressed concrete nenbers
shal |l be cured and protected in accordance with VDOT RBS, Section 405,
Prestressed Concrete.

7 REPAI RS
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Al'l honeyconbed areas, chipped corners, air pockets over 1/4 inch in

di anmeter, and other ninor defects shall be repaired. Formoffsets of fins
over 1/8 inch shall be ground snmooth. Al unsound concrete shall be
renoved from defective areas prior to repairing. Al surfaces pernmanently
exposed to view shall be repaired by a blend of portland cenent and white
cenent properly proportioned so that the final color when cured will be the
sane as adj acent concrete.

3.8 FI NI SHI NG

Fi ni shing shall be in accordance with VDOT RBS, Section 405, Prestressed
Concr et e.

3.9 ERECTI ON
Erection shall comply with VDOT RBS, Section 405, Prestressed Concrete.
3.9.1 Erection Pl an
The erection plan shall be in sufficient detail so that adequacy of
equi pment, techni ques, and accessories can be determ ned and comments
of fered. Acceptance of the Contractor's erection plan shall not relieve
the Contractor of his responsibility for erecting precast prestressed
menbers into position as required by the plans and specifications.
3.10  CONSTRUCTI ON RECORDS
Conpl ete construction records shall be kept of the nanufacturing, handling,
and erection of the precast-prestressed concrete nmenbers. Records shall be
kept for, but not limted to, the follow ng itens:

a. Specifications of material used in the manufacture of the nenbers.

b. Tinme-tenperature history of the concrete nenbers fromcasting to
the transfer of the prestress force.

c. Records of the tendon stressing operation including initial
prestress force, nmeasured el ongation, how it was neasured, and how t he
tendons were stressed and destressed.

d. Records of inspection of the nenbers before and after the prestress
force is transferred to the nenbers.

e. Records of the inspection of the menbers each tine they are noved.

f. Records of any defects in the nmenber and any corrective nmeasures
t aken.

-- End of Section --
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SECTI ON 05090

VELDI NG, STRUCTURAL
09/ 98

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.

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

AASHTO (1996) Standard Specifications for Hi ghway
Bri dges

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (1996) Recommended Practice SNT-TC- 1A

AVERI CAN VELDI NG SOCI ETY ( AVS)

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

AV A3.0 (1994) Standard Vel ding Ternms and
Definitions

AWS D1.1 (1998) Structural Welding Code - Stee

AWS D1.5 (Latest) Bridge Wl ding Code

AWS Z749. 1 (1999) Safety in Wlding and Cutting and

Al lied Processes

.2 DEFI NI TI ONS

Definitions of welding terns shall be in accordance with AWS A3. 0.

.3 GENERAL REQUI REMENTS

The design of wel ded connections shall conformto AASHTO and AWS unl ess
otherwi se indicated or specified. WMterial with welds will not be accepted
unl ess the welding is specified or indicated on the drawi ngs or otherw se
approved. Welding shall be as specified in this section, except where
addi ti onal requirenents are shown on the drawi ngs or are specified in other
sections. Wlding shall not be started until welding procedures,
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i nspectors, nondestructive testing personnel, welders, welding operators,
and tackers have been qualified and the submittals approved by the
Contracting O-ficer. Qualification testing shall be perforned at or near
the work site. Each Contractor perform ng welding shall maintain records
of the test results obtained in welding procedure, welder, welding
operator, and tacker performance qualifications.

1.4 SUBM TTALS

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

SD- 08 Statenents

Wel di ng Procedure Qualifications; GA. Wlding Qualification
Certificates; GA Welder, Welding Operator, and Tacker
Qualification; GA. Inspector Qualification; GA

Copi es of the welding procedure specifications; the procedure qualification
test records; and the wel der, welding operator, or tacker qualification
test records.

SD- 18 Records
Quality Control; GA.
A qual ity assurance plan and records of tests and inspections.
1.5 VEELDI NG PROCEDURE QUALI FI CATI ONS

Except for prequalified (per AWs D1.1 and AW5 D1.5) and previously
qual i fied procedures, each Contractor perform ng welding shall record in
detail and shall qualify the wel ding procedure specification for any
wel di ng procedure followed in the fabrication of weldnments. Qualification
of wel ding procedures shall conformto AW D1.1 and AW5 D1.5 and to the
specifications in this section. Copies of the welding procedure
specification and the results of the procedure qualification test for each
type of welding which requires procedure qualification shall be submtted
for approval. Approval of any procedure, however, will not relieve the
Contractor of the sole responsibility for producing a finished structure
neeting all the requirenents of these specifications. This information
shall be submtted on the fornms in Appendix E of AWs D1.1 and AWs D1. 5.
Wel di ng procedure specifications shall be individually identified and shal
be referenced on the detail drawi ngs and erection draw ngs, or shall be
suitably keyed to the contract drawings. In case of conflict between this
specification and AWs D1.1 and AWs D1.5, this specification governs.

1.5.1 Previ ous Qualifications

Wel di ng procedures previously qualified by test may be accepted for this
contract without requalification if the follow ng conditions are net:
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a. Testing was perforned by an approved testing |aboratory, technica
consultant, or the Contractor's approved quality control organi zation

b. The qualified welding procedure conforns to the requirenents of
this specification and is applicable to welding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditi ons encountered under this contract.

1.5.2 Prequal i fi ed Procedures

Wel di ng procedures which are considered prequalified as specified in AW
D1.1 and AWs D1.5 will be accepted wi thout further qualification. The
Contractor shall subnit for approval a listing or an annotated drawing to
indicate the joints not prequalified. Procedure qualification shall be
required for these joints.

1.5.3 Ret est s

If welding procedure fails to neet the requirements of AWS D1.1 and AWS DL. 5,
t he procedure specification shall be revised and requalified, or at the
Contractor's option, welding procedure may be retested in accordance with
AWS D1.1 and AWs D1.5. If the welding procedure is qualified through
retesting, all test results, including those of test welds that failed to
neet the requirenments, shall be submitted with the wel ding procedure.

1.6 WELDER, WELDI NG OPERATOR, AND TACKER QUALI FI CATI ON

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirenments of AWS
D1.1 and AWs D1.5 and as specified in this section. Wlders, welding
operators, and tackers who make acceptable procedure qualification test

wel ds will be considered qualified for the wel ding procedure used.

1.6.1 Previ ous Personnel Qualifications

At the discretion of the Contracting O ficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths nay be accepted
for this contract without requalification if all the follow ng conditions
are met:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the welder, welding operator, and tacker
qualification test records are submtted and approved in accordance with
the specified requirements for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control organi zation

c. The previously qualified welding procedure conforns to the

requirenents of this specification and is applicable to wel ding conditions
encountered under this contract.
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1

d. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditi ons encountered under this contract.

.6.2 Certificates

Bef ore assigning any wel der, wel ding operator, or tacker to work under this
contract, the Contractor shall submt the nanmes of the welders, welding
operators, and tackers to be enployed, and certification that each
individual is qualified as specified. The certification shall state the
type of welding and positions for which the wel der, wel ding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the nane of the firmand person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
current for the duration of the contract.

.6.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the foll ow ng conditions:

a. It has been nore than 6 nonths since the welder or welding
operator has used the specific welding process for which he is qualified.

b. There is specific reason to question the welder or welding
operator's ability to nake welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns perform ng work under this contract, and a qualification
test has not been taken within the past 12 nonths. Records show ng peri ods
of enpl oynent, nane of enpl oyer where wel der, or welding operator, was |ast
enpl oyed, and the process for which qualified shall be submitted as
evi dence of confornance.

d. A tacker who passes the qualification test shall be considered
eligible to performtack welding indefinitely in the positions and with the
processes for which he is qualified, unless there is sonme specific reason
to question the tacker's ability. 1In such a case, the tacker shall be
required to pass the prescribed tack wel ding test.

.7 I NSPECTOR QUALI FI CATI ON

I nspector qualifications shall be in accordance with AWs D1.1 and AWs D1. 5.
Nondestructive testing personnel shall be qualified in accordance with the
requi renments of ASNT RP SNT-TC-1A for Levels | or Il in the applicable
nondestructive testing nethod. The inspector may be supported by assistant

wel di ng i nspectors who are not qualified to ASNT RP SNT-TC 1A, and

assi stant inspectors nmay perform specific inspection functions under the

supervision of the qualified inspector

8 SYMBOLS
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Synbol s shall be in accordance with AWS A2.4, unless otherw se indicated.
1.9 SAFETY

Saf ety precautions during welding shall conformto AWS Z49. 1.
PART 2 PRODUCTS
2.1 VEELDI NG EQUI PMENT AND MATERI ALS

Al'l wel ding equi pnent, electrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory welds when used by a qualified welder or
wel di ng operator performng qualified welding procedures. Al welding
equi pmrent and materials shall conmply with the applicable requirenents of
AWS D1.1 and AWS D1. 5.

PART 3 EXECUTI ON
3.1  WELDI NG OPERATI ONS
3.1.1 Requi renent s

Wor kmanshi p and techni ques for wel ded construction shall conformto the

requi renents of AW5 D1.1 and AWS D1.5 and AASHTO. When AWS D1.1 and AWS
D1.5, and the AASHTO specification conflict, the requirenments of AASHTO

shal | govern

3.1.2 I dentification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be subnmtted to indicate the | ocation of
wel ds made by each wel der, wel ding operator, or tacker

b. Each wel der, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual. The
Contracting O ficer may require welders, welding operators, and tackers to
apply their synbol next to the weld by neans of rubber stanp, felt-tipped
mar ker wi th waterproof ink, or other nmethods that do not cause an
indentation in the netal. For seamwelds, the identification mark shall be
adjacent to the weld at 3 foot intervals. ldentification with die stanps
or electric etchers shall not be all owed.

3.2 QUALI TY CONTRCL

Testing shall be done by an approved inspection or testing |aboratory or
technical consultant; or if approved, the Contractor's inspection and
testing personnel nmay be used instead of the comercial inspection or
testing laboratory or technical consultant. The Contractor shall perform
vi sual, radiographic, ultrasonic, nmagnetic particle, and dye penetrant
i nspection to determnine conformance wi th paragraph STANDARDS OF ACCEPTANCE
Procedures and techni ques for inspection shall be in accordance with
applicable requirements of AWS D1.1 and AWS D1.5, except that in
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radi ographic inspection only filmtypes designated as "fine grain," or
"extra fine," shall be enpl oyed.

3.3 STANDARDS OF ACCEPTANCE

Di mensi onal tol erances for wel ded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenents of
AWS D1.1 and the contract drawi ngs. Nondestructive testing shall be by

vi sual inspection, radiographic, ultrasonic, magnetic particle, or dye
penetrant nethods. The mi ninum extent of nondestructive testing shall be
in AWs D1.1 and AWS D1.5 as indicated

3.3.1 Nondestructi ve Exam nati on

The wel di ng shall be subject to inspection and tests in the mll, shop, and
field. Inspection and tests in the mll or shop will not relieve the
Contractor of the responsibility to furnish weldnents of satisfactory
quality. Wen materials or workmanship do not conformto the specification
requi renents, the Governnent reserves the right to reject nmaterial or

wor kmanshi p or both at any tine before final acceptance of the structure
contai ning the wel dment .

3.3.2 Destructive Tests
When net al | ographi ¢ speci nens are renmoved fromany part of a structure, the
Contractor shall nake repairs. The Contractor shall enploy qualified
wel ders or wel ding operators, and shall use the proper joints and wel di ng
procedures, including peening or heat treatment if required, to devel op the
full strength of the nmenbers and joints cut and to relieve residual stress.
3.4  GOVERNMENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests perforned by the Contractor for

quality control, the Governnment will performinspection and testing for
acceptance to the extent determ ned by the Contracting Oficer. The costs
of such inspection and testing will be borne by the Contractor if

unsatisfactory welds are discovered, or by the Governnent if the welds are
sati sfactory. The work may be perforned by the Governnment's own forces or
under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to determ ne conpliance with paragraph STANDARDS OF ACCEPTANCE

3.5 CORRECTI ONS AND REPAI RS

When inspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AWS D1.1, AWS D1.5 and the specifications. Defects shall be repaired in
accordance with the approved procedures. Defects discovered between passes
shal |l be repaired before additional weld nmaterial is deposited. Werever a
defect is renpved and repair by welding is not required, the affected area
shal |l be blended into the surrounding surface to elimnate sharp notches,
crevices, or corners. After a defect is thought to have been renoved, and
before rewel ding, the area shall be exanined by suitable nethods to ensure
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that the defect has been elinmnated. Repair welds shall neet the
i nspection requirenents for the original welds. Any indication of a defect
shal | be regarded as a defect, unless reeval uation by nondestructive

nmet hods or by surface conditioning shows that no unacceptable defect is
present.

-- End of Section --
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SECTI ON 05091
ULTRASONI C | NSPECTI ON OF VEELDMENTS
09/ 98
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT- 01 (1996) Recommended Practice SNT-TC 1A
ASNT- 04 (1994) Question and Answer Book C
U trasonic Testing Method; Levels I, 11,
Il (Supplenment to Recomended Practice
SNT- TG 1A)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 165 (1995) Liquid Penetrant Exam nation
ASTM E 709 (1995) Magnetic Particle Exam nation
AMERI CAN VELDI NG SOCI ETY ( AVWB)
AWS D1.1 (1996) Structural Welding Code - Steel
1.2 DEFI NI TI ONS
1.2.1 A Scan
Met hod of data presentation on a cathode ray tube using rectangul ar
coordi nates in which a horizontal base |line indicates el apsed tine when
reading fromleft to right. A vertical deflection in the base |line
i ndi cates reflect signal anplitude.
1.2.2 Acoustically Simlar Mterial
Material the sane as that to be inspected; or another material proven to
have acoustical velocity within plus or mnus 3 percent and an attenuation
within plus or mnus 0.25 dB/inch of the inspected material for the
i nspection frequency and wave node, using the sane node as that to be used

for inspection.

1.2.3 Anpl i t ude
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When referring to an indication in A scan presentation, anplitude is the
vertical height of the indication neasured from peak-to-peak for radio
frequency indications and trace-to-peak for video indications.

1.2.4 Attenuation
Di ssipation or |oss of energy as ultrasonic vibrations travel through the
material. Attenuation is caused alnost entirely by scattering of the
ul trasonic vibrations generated by the search unit.

1.2.5 Attenuation-Correction Controls
Circuitry to provide a continuous increase in anplification with respect to
time. This circuitry conpensates for the reduction in sensitivity with
depth as a result of sound beam divergence and its attenuation in materi al

1.2.6 Back Reflection or End Refl ection

Refl ection fromthe opposite side, end, or boundary of the material into
whi ch the ultrasonic energy was introduced.

1.2.7 Calibrated Gain Control (Attenuator)

Circuitry with which gain can be reduced finite anmounts by sw tching
el ectrical signal attenuation into the circuit.

1.2.8 Cal i bration

Process of conparing an instrument or device with a standard to determ ne
accuracy or produce a scale.

1.2.9 Cat hode Ray Tube (CRT)

An el ectron tube in which a controll ed beam of el ectrons fromthe cathode
is used to produce an inage on a fluorescent screen at the end of the tube.

1.2.10 Coupl ant

Any material, usually a liquid or semliquid, used between the search unit
and the inspection surface to exclude air and to convey the ultrasonic
vi brati ons between the search unit and the material being inspected.

1.2.11 Danpi ng Control
Control that varies the duration of transducer ringing.

1.2.12 Deci bel (dB)
Units for the logarithm c expression of the ratio of power |evels. Power
| evel s can be functions of voltage, current, or inpedance, for exanple.
Deci bel units having no values of their own are only significant when a

reference is stated, as 10 dB above one reference |evel or 6 dB bel ow
anot her reference |evel.
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1.2.13 Del ay Control
Means of del aying the pattern obtained on the CRT
1.2.14 Di scontinuity

Anything within a material that will cause a detectable interruption in an
ul trasoni ¢ beam

1.2.15 Di st ance- Anplitude Correction Curve
Curve showi ng the rel ationship between signal anplitude and equal -si zed
reflecting surfaces at various distances fromthe transducer. Reference
standards are used to obtain such curves.

1.2.16 Dynani ¢ Range

Rati o of maxi numto mnimum size of reflective areas that can be adequately
di stingui shed on the CRT at a constant gain setting.

1.2.17 Ef fective Depth of Penetration

Maxi mum depth at which the sensitivity is satisfactory for the quality of
test desired.

1.2.18 Exanm nati on

Wthin the context of this specification, exanination is equivalent to the
word "inspection."

1.2.19 Gai n Control

Circuitry designed into the ultrasonic systemto vary reflection anplitude.
This control is usually calibrated in decibels. It is also called the
sensitivity control

1.2.20 G oss

Background di spl acenent of the trace on the CRT fromthe established
baseline due to the gain setting, the characteristics of the test
equi pnrent, or the material under exam nation

1.2.21 Hert z
One conplete set of recurrent values of a periodic quantity conprises a
cycle. In other words, any one set of periodic variations starting at one
condition and returning once to the sane condition is a cycle.

1.2.22 | mrer si on Techni ques
Test methods in which the part to be tested and the search units are
imersed in water or other suitable liquid couplant. A mechanical device

is used to firmy hold and direct the wave angle of the search unit. The
search unit does not contact the item being inspected.

SECTI ON 05091 Page 3



Great Bridge - Road Repl acenent 4236208R

1.2.23 I ndi cation

Vi sual presentation on the cathode ray screen resulting froma sound beam
reflection froma boundary surface or discontinuity.

1.2.24 Initial Pulse Indication

Usually called the "initial pulse". A signal on the CRT screen marking the
instant at which a voltage inpulse is applied to the transmtting crystal
Its rising edge is frequently invisible due to the time lag in the probe
shoe and t he consequent necessity to ensure coinci dence between the tine
base zero and the instant at which the transnmitter pulse actually enters
the material under test.

1.2.25 Linearity

Property of an instrunment revealed by a linear change in reflected signal

or displacement. The vertical linearity is determ ned by plotting the
change in ratios of signal anplitude fromtwo adjacent reflections froman
area of known size. The horizontal linearity is determ ned by plotting the

di stance the signal is displaced al ong the sweep agai nst the change in
mat eri al thickness or by noting the spacing of nmultiple back reflections.

1.2.26 Longi tudi nal or Conpressional Waves
Si npl e conpression-rare-fraction waves in which particle notion within a
material is linear and in the direction of wave propagation. Also called
strai ght beans, or conpressional or normal waves.

1.2.27 Longi tudi nal Wave | nspection

U trasonic technique, normally using straight beam nethods, in which
| ongi t udi nal waves are the dom nant form

1.2.28 M d- Screen Refl ecti on

Ref |l ecti on whose anplitude is equal to one-half the useable screen hei ght
on the CRT.

1.2.29 Megahertz (MHz)
One mllion hertz per second frequency.

1.2.30 NDT Level
An NDT Level | individual should be qualified to properly perform specific
calibrations, specific NDT, and specific evaluations for acceptance or
rejection determ nations according to witten instructions, and to record
results.

1.2.31 NDT Level 11

An NDT Level |1 individual should be qualified to set up and calibrate
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equi pnment and to interpret and evaluate results with respect to applicable
codes, standards, and specifications.

1.2.32 NDT Level 111

An NDT Level I11 individual should be capabl e of establishing techniques
and procedures; interpreting codes, standards, specifications, and
procedures; and designating the particular NDT nmethods, techniques, and
procedures to be used.

1.2.33 Node

Di stance a shear wave travels in a straight |ine fromthe inspection
surface before being reflected by the opposite surface.

1.2.34 Pul se Repetition Rate

Nunber of spaced pul ses of sound per second sent into the nmaterial being
i nspect ed.

1.2.35 Range Control

Means of expanding the pattern obtained on the CRT so that any portion of
the total distance being tested can be presented.

1.2.36 Ref erence Refl ector

Standard reflector 0.06 inch dianmeter reference hole in the Il Wreference
bl ock. Oher approved bl ocks may have a different dianeter reflector

1.2.37 Ref | ect or

Boundary, consisting of an opposite side, crack, or separation, or a
di stinct change in material such as slag or porosity that reflects the
ultrasonic energy the sane as a mrror reflects light.

1.2.38 Refracted Waves
Waves that have undergone change of velocity and direction by passing from
one material to another material with different acoustical properties.
Refraction will occur wherever the angle of the incident wave to the
interface is other than perpendicul ar

1.2.39 Rej ectabl e Di scontinuity (Defect)

Refl ector | arge enough to produce a signal (decibel rating) that exceeds
the reject/repair line.

1.2.40 Resol ution
Ability to clearly distinguish signals obtained fromtwo reflective
surfaces with a mnimum separation di stance. Near-surface resolution is

the ability to clearly distinguish a signal froma reflector at a m ni num
di stance under the contact or near surface without interference fromthe
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initial pulse signal. Far-surface resolutionis the ability to clearly
di stinguish signals fromreflectors displaced at m ni num di stances fromthe
far or back surface when the sound beamis nornmal to that back surface.

1.2.41 Ri ngi ng

Excitation in a transducer due to the application of a short pulse of high
vol t age.

1.2.42 Scanni ng

Procedure of noving the search unit or units along a test surface to obtain
conpl ete inspection of the entire volune of a naterial being inspected.
Prelimnary scanning refers to a sonmewhat conmon practice of rapidly
traversing a weld ultrasonically with a higher instrunent gain or
sensitivity level than will be used for the evaluation. It gives the
operator an estimate of the welding quality and al so nmakes all defects nore
prom nent and less likely to be m ssed.

1.2.43 Search Unit

Devi ce containing a piezoelectric material used for introducing vibrations
into a mterial to be inspected or for receiving the vibrations reflected
fromthe material. The active elenent of the search unit is defined as the
effective transnmitting area. Search units are also called transducers or
probes. They may be single or dual and contain one or two piezoelectric

el ements, respectively, for transnission and reception. The single search
unit is sonmetinmes enclosed in a transducer wheel or search unit wheel. The
search unit may be nmanually handl ed and placed in direct contact with the
material to be inspected or nmay be held in a fixture for imersion

t echni ques.

1.2.44 Sensitivity
Measure of the ultrasonic equipnent's ability to detect discontinuities.
Quantitatively, it is the level of amplification of the receiver circuit in
the ultrasonic instrument necessary to produce the required indication on
the scope fromthe reference hole in the reference block. Also see
"Standard Reference Level."

1.2.45 Shear Waves
Waves in which the particles within the material vibrate perpendicularly to
the direction in which the wave travels or propagates. Also called
transverse waves.

1.2.46 Shear Wave | nspection
I nspection technique using shear waves in a material. The search unit is
pl aced at an angle to the contact surface of the material so the resultant

refracted sound is a shear wave at an angle to the nornal

1.2.47 St andard Ref erence Leve
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M d-screen height reflection when beaming at the 0.06 inch hole in the
primary reference block or the reference hole in the secondary standard.

1.2.48 Sur f ace \Waves

Waves that propagate along the surface of the material and penetrate it to
only about 1/2-wavel ength. Also known as Rayl ei gh waves.

1.2.49 Test Frequency

Qperating frequency in hertz per second of the search unit during period of
activation. Frequency is usually expressed in negacycles per second or
nmegahertz. The latter term has been adopted for international use and is
preferred.

1.2.50 Vi deo Form

Type of signal presentation on a CRT in which only the upper half of the
si gnal appears.

1.3 GENERAL REQUI REMENTS

The procedures, nethods, standards, and description of equipnent specified
herein shall be used for inspection of weldments. U trasonic inspections
shall be nade to detect the follow ng defects:

a. Cracks or crack-like faults.
b. Root defects, including | ack of penetration and fusion
c. Lack of fusion between passes on the sidewall.
d. Porosity or inclusions and excessive undercutting.
1.4 SUBM TTALS

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

SD-08 Statenents
U trasonic I nspection; GA

Procedures and Methods. The pul se echo contact nmethod with an A scan
presentation shall be used for the ultrasonic inspection of welded joints,
except that inmersion techniques nay be used for sone applications when
approved by the Contracting O ficer. The Contractor shall provide a
standard reference bl ock and worki ng standards as descri bed in paragraph
REFERENCE STANDARDS FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATION. The
procedures to be used for personnel and equi pnent qualification, equipnent
calibration, and inspection, shall be subnmitted to the Contracting Oficer
at least 30 days prior to their intended use. Approval by the Governnent
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will in no way affect the obligation of the Contractor to enploy qualified
personnel, equi pnment, and procedures, and to performthe inspection as
specified. The procedure description shall include the foll ow ng:

a. Couplant.

b. Search unit characteristics including angle, size, shape, nom na
frequency, type designation

c. Method and type of wave.
d. Equi prent and accessories includi ng manufacturer, nodel nunber,
date of manufacture, |last date of calibration, and the manufacturer's
el ectrical, physical, and performance specifications.
e. Decibel (dB) conpensation systemfor distance-anplitude correction
SD- 18 Records

U trasonic I nspection; GA

Reports containing the foll ow ng information:

a. ldentification and Location of Inspected Item Nane and pl ace of
the inspected item the person performng the inspection, and the date of
i nspection.

b. Detail of Inspections: Details of nethods, types of waves used,
search units, frequencies, inspection equipnment identification, and
calibration data with enough information to permit duplication of the
i nspection at a |l ater date.

c. Response in Calibration: The response fromthe DSC or SC bl ock
used in calibration and for acceptance/rejection in terns of the response
fromthe 0.06 inch reference hole in the standard I1Whblock (primry
st andard) .

d. Identification of Unacceptable Areas: Locations, dinensions,
types, and area of unacceptable defects and di scontinuities giving
refl ections over 50 percent of the reject/repair line. These may be noted
on a sketch or narked-up draw ng.

e. Record of Repair Areas: A record of repaired areas shall be
furnished as well as test results for the repaired areas.

1.5 VWAVE TYPES

The types of waves and the conditions under which they shall be used are
speci fied bel ow

1.5.1 Shear Waves

Unl ess conditions prohibit, shear waves shall be used. A |ongitudinal wave
procedure nay be used instead, if approved by the Contracting Oficer
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1

1

Ref ract ed waves between 40 degrees and 70 degrees shall be used except
where different angles are indicated in approved procedures, such as for
materials less than 1/2 inch thick, for materials with sound velocities
greater than in steel, when the weldnents are not readily accessible, or
when exi sting backing rings or backing strips are not renoved. For

i nspection of wel dnents containing backing rings or backing strips, the

i nstrunment shall be adjusted and the refracted angles shall be selected in
a way to separate the weldnent and the backing ring reflections. The
search unit angle and the resulting shear wave angle in the material to be
i nspected shall be established by the Contractor for each application and
this information shall be included in the procedure subnmtted for approval.

.5.2 Longi tudi nal Waves

When conditions prohibit the use of shear waves, |ongitudi nal waves nay be
used. The procedure shall be specially developed to suit the application
and shall have the prior approval of the Contracting O ficer

.6 CHANGES | N PROCEDURE

Shoul d application of an approved procedure not provide for good resol ution
or adequate ultrasonic penetration in the itenms to be inspected (see

par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS), changes in procedure or
equi pnment such as frequency, pulse repetition rate, angle of search unit,
coupl ant, or oscilloscope shall be nade by the Contractor. Adequacy of the
new procedure shall be denonstrated to the Contracting Oficer. The
CGovernment reserves the right to require a change in test equi pment during
these tests if any of the followi ng test systemcharacteristics fall bel ow
the levels listed in paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS:
sensitivity, anplitude and distance linearity, signal-to-noise ratio, entry
and back surface resolution and penetration

.7 ULTRASONI C EQUI PVENT

The ul trasoni c equi pnment shall conformto the requirenents listed in AWS
D1.1 Section Inspection, subsection Utrasonic Equi pnent, with the
foll owi ng exceptions:

a. The ultrasonic test instrunents shall be able to generate,
receive, and to present pulses in the frequency range from1 to 10
negahertz (MHz).

b. The horizontal linearity of the ultrasonic instrunment shall be
nmeasured in accordance with paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS.

c. In addition to the resolution test specified in AW D1. 1,
subsection U trasonic Equi pnent, both near- and far-surface resol ution
tests shall be conducted in accordance with the tests specified for these
characteristics in the paragraph EQU PVENT QUALI FI CATI ON REQUI REMENTS.

8 PERSONNEL QUALI FI CATI ON AND REQUI REMENTS

8.1 Personnel Qualification

SECTI ON 05091 Page 9



Great Bridge - Road Repl acenent 4236208R

The three levels of responsibility associated with ultrasonic inspection
are defined in ASNT-01. For qualification to performultrasonic

i nspection, personnel shall be certified under ASNT-01 and ASNT-04 within a
period of 1 year before the date of contract. Oher qualification or
certification my be accepted at the Contracting Oficer's discretion
Personnel with only an operator or inspector trainee certification will not
be considered qualified to pass judgenent on the acceptability of inspected
itens, but may work under the direct supervision of a qualified ultrasonic
i nspector. Qualified ultrasonic inspectors shall be able to judge the
acceptability of the itemin accordance with paragraph ACCEPTANCE/ REJECTI ON
LIMTS.

1.8.2 Exanmi nati ons

If the Contracting Oficer doubts an individual's ability as an operator

i nspector, or supervisor, the individual shall be recertified in accordance
with ASNT-01. At the option of the Governnent, the Contracting Oficer may
participate in adm nistering the exam nation and in evaluating the results.

1.9 REFERENCE STANDARDS FOR EQUI PVENT, QUALI FI CATI ONS, AND CALI BRATI ON

Ref erence standards shall be used to calibrate the inspection equipnent,
test its operating condition, and record the sensitivity or response of the
equi pnment during the inspection in accordance wi th paragraph EQU PMENT
QUALI FI CATI ON REQUI REMENTS. The standards shall conprise a standard

ref erence bl ock and reference specimens as noted bel ow.

1.9.1 St andard Ref erence Bl ock

The standard reference block or prinary standard shall be provided by the
Contractor and shall consist of the IlWblock in AWs D1.1, Section

I nspection, subsection Reference Standards. The standard reference bl ock
al so shall be used in any reinspection on the sane basis as the origina

i nspection, even though the reinspection is to be performed by ot her

ul trasonic instruments and accessori es.

1.9.2 Wor ki ng St andar ds

The Contractor nmmy use other recognized worki ng standards detailed with the
I1TWhblock in AW D1.1 such as the Sensitivity Calibration (SC) bl ock
However, such bl ocks shall be referenced to the I1Wblock as noted in

par agraph SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTENMS
Details of their use shall be included in the procedure description
submitted to the Contracting Officer. These bl ocks are the secondary
standards. They shall be of acoustically simlar material to the welds to
be inspected. The secondary standards shall be suited for the applicable
tests specified in paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS and shal
be used as follows, except where the IIWhblock is specifically required:

a. To assure adequate penetration of the base naterial
b. To provide a secondary field standard.

c. To calibrate the equi pnent and establish the standard
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reference | evel
1.9.3 Resol ution Test Bl ock

The Contractor shall furnish a resolution test block in accordance with the
details shown in AWSs D1.1 Section |Inspection, subsection Utrasonic
Equi pnent .

1.10 EQUI PVMENT QUALI FI CATI ON REQUI REMENTS

The ultrasonic instrunent and accessories shall be evaluated on their
arrival at the jobsite, inmmediately prior to the start of inspection. They
shal | be evaluated using the Contractor's furnished primary standard and
shal |l neet or exceed the requirenents listed in paragraphs bel ow.

Equi pnrent that does not neet these requirenents shall not be used in the

i nspection.

1.10.1 Requal i fications

The equi pnent shall be requalified after normal use at intervals not to
exceed 40 hours, except as noted. The equi pnment also shall be requalified
i medi ately after naintenance or repair or when the Contracting O ficer
considers its operation questionable.

1.10.2 Longi tudi nal Wave System
1.10.2.1 Vertical Anplitude Linearity

Two adj acent reflections of different anplitudes obtained through the

t hi ckness of the primary or secondary standard shall vary in the sane
proportion as the anplitude of the first reflection is increased in

di screte 2-dB i ncrements between 20 percent and 80 percent to full screen
hei ght. For each gain setting, the anplitude of each reflection shall vary
by the same factor, within plus or minus 5 percent. Requalification is
required monthly or as otherw se stated.

1.10.2.2 Hori zontal Linearity

The first three nmultiple reflections obtained through the thickness of the
primary or secondary standard shall be equally spaced, within plus or mnus
5 percent, when spread over 90 percent of the sweep | ength.
Requalification is required nonthly or as otherw se stated

1.10.2.3 Near - Sur f ace Resol ution

Excessive ringing that appears on the CRT to the right of the sound entry
poi nt shall not exceed a 1/2 inch equivalent distance in steel with the
search unit placed on the 4 inch edge of the Il W(prinmary) block and
positioned for maxi num anplitude reflection fromthe 0.06 inch reference
hole of the primary standard. The reference reflector shall be set to

m d-screen and the gain shall be increased 20 dB. The reference hole

| ocated at least 1/2 inch fromone edge of the AWDSC or SC secondary
standard shall be used simlarly. Acceptability will be on the sane basis
as in the prinmary standard.
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1.10.2. 4 Far - Surf ace Resol ution

This property of the equiprment shall be verified by the nethod detailed in
AWS D1.1, Section Inspection, subsection Calibration of the Utrasonic Unit
with the Il Wor Qher Approved Calibration Blocks. In addition, the
trailing edge of the third reflection shall return to the sweep |ine and be
clearly discernible.

1.10.3 Angl e Wave System
1.10.3.1 Vertical (Anplitude) Linearity

Two adjacent multiple reflections fromthe 0.06 inch reference hole in the
primary standard shall vary in the sanme proportion as the anplitude of the
first reflection in discrete 2-dB increnents between 20 percent and 80
percent of full screen height. For each gain setting, the anplitude of
each adjacent reflection shall vary within plus or mnus 5 percent. For
testing with the AWs SC or AWS DSC secondary standard, the sane criteria
shal |l apply. For the SC block, the transducer shall be placed on the

| ongi tudi nal surface contiguous with the sound entry point |ines, whereas
the 4 inch |ongitudinal surface of the DSC bl ock shall be used for the
sanme purpose. Requalification is required nonthly, or as otherw se stated

1.10.3.2 Hori zontal Linearity (Angle Wave}

The first three nultiple echoes, obtained fromthe 0.06 inch reference
hole of the primary standard or fromthe reference hole in a secondary
standard with the transducer positioned at a minimumof 1 inch sound path
di stance, shall be equally spaced plus or mnus 5 percent when spread over
90 percent of the sweep length. The gain shall be adjusted to give a

m d-screen height first reflection. Requalification is required nonthly or
as otherw se stated.

1.10.3.3 Near - Surface Resol ution (Angle Wave)

The search unit shall be positioned for naxi mum anplitude using the prinmary
or secondary standard as in the horizontal linearity test. The gain shal
be adjusted to give a md-screen height first reflection and then shall be
i ncreased 20 dB. Excessive ringing that appears on the CRT to the right of
the sound entry point shall not exceed 1/2 inch equivalent distance in
steel .

1.10.3. 4 Far-Surface Resol ution (Angle Wave)
The equi pnent shall delineate the three resolution holes in the resolution
bl ock appropriate for the angle of the transducer to be used in the
i nspection.
1.10.3.5 Signal -to-Noise Ratio
Wth the search unit located as in the horizontal linearity test, the gain

shall be set to obtain an 80 percent full screen height first reflection
The reference reflection-to-noise-anplitude ratio shall not be |less than 10
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to 1.
1.10.3.6 Exit Poi nt

The search unit shall be placed on the graduated scale on the 12 inch edge
of the primary standard and the ultrasound shall be beaned toward the
curved edge of the block. The gain shall be set for a md-screen first
reflection. The search unit shall be noved back and forth until the first
reflection is maxim zed. The index line on the side of the search unit
shall be within 1/16 inch of the md-point of the graduated scale in
either direction. Requalification is required after 40 hours or as

ot herw se st at ed.

1.10.3.7 Transducer Angl e

The established exit point of the probe shall be set over the applicable
angle index line scribed on the 8 inch or 12 inch edge, as appropriate,
of the primary standard. The gain shall be set to obtain a mid-screen
first reflection fromthe 50 mm pl exi gl ass-1ined hole for search units up
to 70 percent with the search unit placed on the 8 inch edge. Search
units of large angles that have been approved specifically by the
Contracting O ficer shall be tested fromthe 12 inch edge using the 0.06
inch reference hole. The search unit shall be nmoved back and forth to
maxi m ze the first reflection. Wen the material to be inspected is not
acoustically simlar to the primary standard, the inspection angle shall be
within plus or mnus 2 degrees of the angle specified in the approved
procedure. Requalification is required after 40 hours or as otherw se
st at ed.

1.11 SENSI TI VI TY CALI BRATI ON OF LONG TUDI NAL AND ANGLE WAVE SYSTEMS

Sensitivity calibration shall be done i mediately after a change of
operators and at |east every 30 mnutes thereafter as testing proceeds.
Recal i bration will be required after any power interruption, including a
change of source, when the equiprment is suspected of being in error, or
after relocation of the jobsite. The 30-ninute and relocation calibrations
may coi ncide. The instrument shall be allowed to warm up before
calibration is attenpted. The instrument range and delay controls shall be
adjusted to display signals fromthe reference hole in the primary (IIW

bl ock) or secondary standard (DSC or SC bl ock or both) on the view ng
screen for the range of distances to be inspected.

1.11.1 Cal i brati on Procedure
The test instrument shall be calibrated as descri bed bel ow

1.11.1.1 Longi tudi nal Wave
In calibrating with the primary standard, the transducer shall be
positioned on the 4 inch edge for maxi numreflection fromthe 0.06 inch
reference hole. The gain shall be adjusted so that the first reflection is
at 50 percent full scale. The top of that indication shall be nmarked on

the CRT with a wax pencil or by other means. This establishes the standard
reference level. A point at 80 percent of the standard reference |evel

SECTI ON 05091 Page 13



Great Bridge - Road Repl acenent 4236208R

shal |l be cal cul ated and marked. This locates the reject/repair line. |If a
secondary standard is to be used in the inspection, the reject/repair |line
shal |l be established simlarly. For the DSC bl ock, the transducer shall be
positioned on the 4 inch long surface and with the SC degrees sound entry
point lines. Adjustnent for |oss of signal due to distance shall be
conpensated for as noted above.

1.11.1.2 Angl e Wave

In calibrating with either the prinmary or secondary standard, the
transducer shall be positioned on the sane surfaces as in the case of the

| ongi t udi nal wave system but over the sound entry point |ines appropriate
for the angle of the transducer to be used in the inspection. The gain
shal |l be adjusted to give a first reflection that is 50 percent of
full-scal e response. The top of that indication shall be marked with a wax
pencil or by other neans. This establishes the standard reference |evel.

A point at 80 percent of the standard reference | evel shall be cal cul ated
and nmarked. This locates the reject/repair line. Loss of signal shall be
conpensat ed as not ed.

1.11.2 Calibration of the Secondary Standards

After adjusting the first reflection fromthe reference hole in the
secondary standard to 50 percent full-scale response for a sheer or

| ongi t udi nal wave inspection, a nmaxim zed reflection fromthe 0.06 inch
reference hole in the primary standard shall be obtained w thout changing
the gain setting. The gain setting shall be readjusted to obtain a 50
percent full-scale reflection and the readjusted setting shall be recorded
as required by paragraph SUBM TTALS, SD- 18, Records, to provide a basis for
recal i brati on when the secondary standard is unavail abl e.

1.11.3 Equi prent Wth a Calibrated Gain Control (Attenuator)

When a calibrated gain control attenuator is used, the transducer shall be
positioned for a maximumreflection fromthe reference hole in the
secondary standard representing approximately 1/2 the | ongest inspection
di stance. This reflection shall be adjusted to m d-scale by varying the
gain control accordingly. The difference in decibels between this
anplitude and the signal obtained fromthe first, second, and | ongest
di stance reflection obtainable on the secondary standard shall be neasured.
The differences shall be recorded and plotted on a curve to determne the
necessary correction to the anplitude at the various inspection distances.
A level of 80 percent of the primary | evel obtained fromthe corrected
signal heights, is equivalent to the reject/repair |ine.

1.11. 4 Equi prent Wth El ectronic Distance Conpensation Circuitry

If the difference in anplitude between the first reflection and the

refl ection obtained fromthe nmaxi mum i nspection distance is 1 dB or |ess,
the instrument may be used as is. |If not, the procedure used for equi pnent

with a calibrated decibel control shall be used to determ ne the necessary
correction to the reflections obtained at the various inspection distances.
This characteristic of the equi pnent shall be re-examned on a nonthly
basis or as otherwi se stated in paragraph EQU PVENT QUALI FI CATI ON
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REQUI REMENTS, and correction factors shall be nodified accordingly.
1.11.5 Longi tudi nal Wave Di stance- Anplitude Correction Curve

A di stance-anplitude correction curve nmay be used instead of the calibrated
gain control or the electronic circuitry for either the shear or
| ongi t udi nal wave system as descri bed bel ow

a. A shear wave distance-anplitude correction curve shall be

constructed and drawn on the face of the cathode ray tube (CRT) for

i nspection of weldnents in excess of 1-1/2 inch thick when the design of
the test equipnent pernits. The reference hole in the secondary standard SC
or DSC shall be used to construct the distance-anplitude correction curve
for a mninmum of three node points, 1, 2, and 3. The sensitivity of the

i nstrunment shall be adjusted to produce 50 percent full-scale response for
the maxim zed prinmary reflection and the reject/repair line shall be
constructed at 80 percent of the established distance-anplitude curve.

b. A longitudinal wave di stance-anplitude correction curve shall be
constructed and drawn on the face of the CRT when |ongitudi nal waves are to
be used in the inspection for material thicknesses exceeding 1 inch, if
design of the test equiprment permts. The reference hole in the secondary
standard shall be used. Instrument sensitivity shall be adjusted to 50
percent full-scale of the naxim zed response fromthe reference hole at 1/2
maxi mum i nspection distance. A reject/repair line shall be constructed at
80 percent of the established distance-anplitude curve. The reflection
anplitudes to define this curve shall be taken fromthe faces of the
secondary sensitivity standards which are 1 inch, 2 inch, and 1/2 maxi num
i nspection distance, and the | ongest di stance obtai nable fromthe secondary
standard, respectively, fromthe reference hole. When a correction curve
cannot be drawn on the face of the CRT, one of the distance-anplitude
correction methods noted above and submtted under the procedure
description shall be applied in accordance with paragraph GENERAL
REQUI REMENTS.

1.11.6 Longi tudi nal Wave | nspections Using | nmersion Techni que

The reference hole in a secondary standard shall be used for each different
i nspection distance. Repair/reject |limts shall be established by

i mersing both the search unit and secondary standard in the liquid bath in
which the inspection is to be conducted. The procedure noted bel ow shal

be used:

a. The longitudinal waves fromthe search unit shall be directed
toward the face of the secondary standard closest to the reference hole.

b. The search unit shall be positioned for naxi mumresponse. The
anplitude of reflection shall be adjusted to 50 percent full-scale. The
top of that indication shall be marked on the CRT with a wax pencil or by
other nmeans. This establishes the standard reference level. A point at 80
percent of the standard reference | evel shall be cal cul ated and marked.
This locates the reject/repair point. The above shall be repeated for each
di fferent surface-to-hole distance to establish the reject/repair line.
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c. Wth the gain at the sane setting and the primary standard and
search unit in air, a maxim zed reflection shall be obtained fromthe 0.06
inch reference hole in the primary standard (11W. Then, this gain setting
shal |l be readjusted to obtain a 50 percent full-scale reflection. The
readj usted setting shall be recorded as required by paragraph SUBM TTALS,
SD- 18 Records, to provide a basis for recalibration when the secondary
standard is unavail abl e.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON

3.1 PREPARATI ON OF MATERI ALS FOR | NSPECTI ON
Surfaces shall be free fromthe foll ow ng:

3.1.1 Wel d Spatter

Spattering or any roughness that interferes with free noverment of the
search unit or inpairs transm ssion of the ultrasonic vibrations.

3.1.2 Irregularities
Those which coul d mask or be confused with defect indications.
3.1.3 Wel d Backing Strips

Strips that are not to remain in place shall be renoved and all sharp edges
and val l eys shall be elimnated by grinding or other nmechanical neans.

3.1.4 Dirt
Al | oose scale, rust, paint, and dirt shall be renpbved fromthe coupling
surf ace.

3.2 | NSPECTI ON PROCEDURE

When possible, all welds shall be exanmi ned fromboth sides of the weld and
fromone surface. |If conplete inspection cannot be acconplished from one
surface, inspection shall be made from another surface that is part of the
sanme joint. Prelimnary scanning techniques using an increased instrunent
gain shall be used to |ocate possible defects. Wen possible, gain shal
be increased to a mnimumof twice (6 dB) the reference |level setting

Fi nal acceptance or rejection shall be evaluated with the equi pment
properly calibrated and the gain control set at the reference level. The
reject/repair line shall be used to evaluate quality of the weld. If a
periodic calibration check shows that the equi pnent is not operating
properly or that the systenls sensitivity has decreased nore than 20
percent (2 dB) fromthe established sensitivity level, all welds inspected
since the prior calibration shall be reexamined. |If penetration of the
shear waves is questionable, the angle search unit shall be placed in
position on one side of the weldnment with the waves directed through the
wel dnent. A disconnected angle search unit, plastic or nmetal wedge or

di sk, or any good reflector shall be placed in the wave path of the search
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unit on the far side of the weld to reflect the sound. When good

refl ecti ons cannot be obtained by either shear or |ongitudi nal waves, the
Contractor shall nodify the procedures in accordance with paragraph GENERAL
REQUI REMENTS.

3.2.1 Test Frequency

The test frequency for ferrous materials shall be as specified in AWS DL. 1,
Section | nspection, subsection Utrasonic Equi pnment, except for thicknesses
below 1/2 inch, frequencies between 2.25 and 5 MHz nay be used to obtain

i ncreased sensitivity. For materials that are difficult to penetrate, any
frequency within the operating range of the equi pnment may be used. The

ef fective depth of penetration and sound beam di vergency shall be
denonstrated to the Contracting O ficer

3.2.2 Coupl ant s
The choice of couplant is optional with the Contractor, except as foll ows:

a. The couplant shall be the same as that used for equi pment
qgualification and calibration

b. Couplants that nmay corrode the reference standards and materi al
being tested or | eave objectionable residues shall not be used.

c. GQls shall not be used in systens intended to handle |iquid oxygen

d. Couplants shall be of the proper viscosity to give good coupling
for the surface roughness.

3.2.3 Shear Wave | nspection

Shear wave inspection shall be performed as follows: The search unit shal
be placed on the contact surface at a distance fromthe weld equal to that
used when calibrating the equi pnent.

3.2. 4 Longi tudi nal Fl aws

To detect longitudinal flaws, the search unit shall be slowy noved toward
and away fromthe weld far enough to cover its entire cross section

approxi mately 90 degrees to the weld centerline. The search unit shall be
radially oscillated to the left and right, covering an angle of

approxi mately 30 degrees. During the foregoing novenent, the search unit
shal |l be continually advanced parallel to the weld centerline. The rate of
novernent shall depend on the operator's ability to clearly see and identify
all reflections. The anpbunt of movement shall be cal culated to ensure that
the inspection distance will be great enough to traverse the weld. For

pl ate thicknesses 2 inches and greater with an unnmachi ned stainl ess stee
overlay covering the welded joint, the inspection distance shall range from
a mni mum of one thickness (T) or the first node back fromthe near fusion
line to a distance exceeding T plus 2/3, the maxi numw dth of the weld
deposit at the surface. The inspection shall be repeated fromthe other
side of the weld on the sane surface if accessible or if not, from another
surface that is part of the sane joint as indicated above. The surface of
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the weld netal in the joint shall be ground snooth and bl ended with the
base netal

3.2.5 Transverse Fl aws

To detect transverse flaws when the wel ded surface is ground flush, the
search unit shall be noved al ong the wel ded surface in each direction
parallel to the centerline of the weld netal with the wave radiating
parallel to the weld centerline. To detect transverse flaws when the

wel ded surface is not ground flush, the search unit shall be noved parallel
to the weld in each direction, on the adjacent base netal at the top of the
weld, with the wave directed at an angle of 30 degrees to the weld
centerline.

3.2.6 Longi tudi nal Wave | nspection
This inspection shall be nade as foll ows:

a. The search unit shall be placed on the contact surface with the
wave directed in a straight line through any intervening base netal and
t hrough t he wel drent .

b. The search unit shall then be noved slowy in a direction parallel
to the weld centerline and zi gzagged across an area equi valent to the
wel ded thickness to make sure that waves penetrate the entire wel ded cross
section.

c. The rate of novenent shall be dependent on the operator's ability
to clearly see and identify all reflections.

3.3 GENERAL ACCEPTANCE/ REJECTI ON REQUI REMENTS

Di scontinuities shall be evaluated only when the ultrasonic equipnent is
calibrated properly. |If discontinuities are detected, the sound beam shal
be directed to naxinize the signal anplitude. To deternine the length of a
di scontinuity, the search unit shall be noved parallel to the discontinuity
axis in both directions fromthe position of maxi nrum signal anplitude.
One-hal f the anplitude or a 6-dB increase in sensitivity froma point at

whi ch the discontinuity signal drops rapidly to the baseline shall be
defined as the extrenity of the discontinuity. At this point, the scanning
surface shall be marked at the position indicated by the center of the
transducer. This shall be repeated to deternmine the other extrenity. The
| ength of the discontinuity shall be defined as the di stance between these
two marks. For discontinuities with signal anplitudes exceeding ful

screen height, 50 percent of full screen shall be considered hal f-peak
anplitude. At this point, the scanning surface shall be marked at the
position indicated by the center of the transducer. This shall be repeated
to determine the other extremty. The length of the discontinuity shall be
defined as the distance between these two marks. The naxi mum si gna
anplitude, length, depth, and position within the inspection zone shall be
determ ned and reported for discontinuities yielding a signal anplitude
equal to or exceeding the reject/repair line. The m nimum recordabl e

I ength of a discontinuity shall be 1/8 inch. Wen evaluating welds
joining two nenbers with different thicknesses at the weld, the thickness T
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shall be the lesser of the two thicknesses. The criteria for acceptance or
rejection based on ultrasonic inspection will supplenent a visua

i nspection. The sizes and surface conditions of the welds shall conformto
the requirenents indicated on the applicable plans and draw ngs and ot her
sections of the specification. Wen ultrasonic inspection is used al ong

wi th radi ography, the linmts specified under paragraph REFERENCE STANDARDS
FOR EQUI PMENT, QUALI FI CATI ONS, AND CALI BRATI ON shall be the primary standard.

3.3.1 I nvestigati on of Questionabl e |Indications

An indication considered doubtful shall be brought to the attention of the
Contracting O ficer and, at the Contractor's option, the weld shall be
repaired or investigated further. |Indications detected within 3/8 inch of
accessi bl e surfaces shall be investigated further using liquid penetrant in
accordance with ASTM E 165 or nagnetic particle nethods in accordance with
ASTM E 709, as applicable, to determne if the surface is penetrated.
Failure to |locate the flaws by one of these nethods shall necessitate
further investigation by the other. For nonmagnetic nmaterials, only dye
penetrant inspection is required. Oher questionable defects shall be
further investigated using nodifications of the inspection procedure in
accordance with paragraph GENERAL REQUI REMENTS.

3.3.2 I nspection of Repairs
Al repairs shall undergo the sanme inspection procedure that originally
reveal ed the discontinuities. Before acceptance, the welds shall neet the
standards required for the original weld.

3.4  ACCEPTANCE/ REJECTION LIM TS

Wel ds shall be accepted or rejected by ultrasonic indication in accordance
with the follow ng:

3.4.1 Full Penetration Butt Welds and Corner Wl ds
3.4.1.1 Cl ass
Wel ds shall be rejected on the basis of the follow ng:

a. Any evidence of a crack, including any reveal ed by dye penetrant
or magnetic particle in accordance wi th paragraph GENERAL ACCEPTANCE/
REJECTI ON REQUI REMENTS.

b. Any indication of a discontinuity such as excessive undercutting,
| ack of fusion, inconplete penetration, inclusions, or porosity which
i ndividually or collectively produce reflections equal to or greater than
the established reject/repair |ine.

c. Any discontinuity with a reflection equal to or exceeding 25
percent of the reject/repair line, up to and including the reject/repair
line, shall be rejected where the discontinuity length exceeds 1/2 T or 1
i nch.

d. Adjacent discontinuities separated by sound netal with the
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di mrension less than twice the |l ength of the | ongest discontinuity shall be
considered a single discontinuity. The maxi num di stance between the outer
extremties of any two such discontinuities or the sumof their |engths,
whi chever is greater, shall not exceed the lints specified.

e. |If the total cumulative length of the discontinuities in any 12
i nches of weld length exceeds T, that weld length shall be rejected.

3.4.1.2 Class |
Wel ds shall be rejected on the basis of the follow ng:

a. Any evidence of a crack, including those reveal ed by dye penetrant
or magnetic particle inspection in accordance with paragraph GENERAL
ACCEPTANCE/ REJECTI ON REQUI REMENTS.

b. Any discontinuity with a reflection exceeding the established
reject/repair line and with a length exceeding 1/4 inch. Adjacent
di scontinuities separated by sound netal with the dinension | ess than twice
the Iength of the longest discontinuity shall be considered a single
di scontinuity.

c. Any discontinuity with a reflection greater than or equal to or 50
percent of the reject/repair line, up to and including the reject/repair
line, shall be rejected if the discontinuity length exceeds T. In no case
shal |l any single discontinuity length exceed 1-1/2 inches.

d. Adjacent discontinuities separated by sound netal with the
di mrension less than twice the |l ength of the | ongest discontinuity shall be
considered a single discontinuity. The maxi nrum di stance between the outer
extremties of any two adjacent discontinuities or the sumof their
| engt hs, whi chever is greater, shall not exceed the I ength as specified
above.

e. |If the total curmulative Iength of discontinuities in any 12 inches
of weld length exceeds 2 T, that weld |ength shall be rejected.

3.4.1.3 Class Il
Wel ds shall be rejected on the basis of the follow ng:

a. Any discontinuity with a reflection exceeding the established
reject/repair line and with a length exceeding 1/2 inch. Adjacent
di scontinuities separated by sound netal with a dinension |ess than twice
the Iength of the longest discontinuity shall be considered a single
di scontinuity.

b. Any discontinuity with a reflection greater than or equal to 50
percent of the reject/repair line, or with the level 8 dB nore than the
reject/repair line, and with a length (L) exceeding 2 inches or LT,
whi chever is greater.

c. If the total cumulative Iength of discontinuities in any 12 inches
of weld length exceeds 3 inches or 2 T, whichever is greater, that weld
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| ength shall be rejected.
3.4.2 Ful | Penetration Tee Wl ds

Ful | Penetration Tee Welds (for Inconplete Root Penetration): Any

di scontinuity with the reflection exceeding the established reject/repair
line of the applicable class shall be rejected. Any discontinuity with a
refl ection exceedi ng 25 percent of the established reject/repair line, up
to and including the reject/repair line, shall be rejected if its length
exceeds 1/2 Tin a direction transverse to the axis of the weld or LT
parallel to the axis for all classes. |If the total cunulative |ength of

di scontinuities in any 12 inches of weld length exceeds the limts of the
applicable class, that weld | ength shall be rejected.

3.4.3 Partial and Full Penetration Tee Wl ds
Partial and Full Penetration Tee Wl d Boundaries: The depth of weld
penetration and weld cross section width at the through nenber surface
shal |l be as indicated by applicable plans or drawings. Limts of
di scontinuities shall be as specified in precedi ng paragraphs.

3.4.4 Tee Wl d Discontinuities

Tee wel d discontinuities extending into the through nenber shall be
rejected if reflection exceeds the established reject/repair line.

-- End of Section --

SECTI ON 05091 Page 21



Great Bridge - Road Repl acenent 4236208R

SECTI ON 05092
ULTRASONI C | NSPECTI ON OF PLATES
09/ 98
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.
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT- 01 (1996) Recommended Practice SNT-TC- 1A
ASNT- 04 (1994) Question and Answer Book C
U trasonic Testing Method; Levels I, 11,
Il (Supple to Recommended Practice
SNT- TG 1A)
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM E 165 (1995) Liquid Penetrant Exam nation
ASTM E 709 (1995) Magnetic Particle Exam nation
AMERI CAN VELDI NG SOCI ETY ( AVWB)
AWS D1.1 (1996) Structural Welding Code - Steel
1.2 DEFI NI TI ONS
1.2.1 A Scan
Met hod of data presentation on a cathode ray tube using rectangul ar
coordi nates in which a horizontal base |line indicates el apsed tine when
reading fromleft to right. A vertical deflection in the base |line
i ndi cates reflect signal anplitude.
1.2.2 Acoustically Simlar Mterial
Material the sane as that to be inspected; or another material proven to
have acoustical velocity within plus or mnus 3 percent and an attenuation
within plus or mnus 0.25 dB/inch of the inspected material for the
i nspection frequency and wave node, using the sane node as that to be used

for inspection.

1.2.3 Anpl i t ude
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When referring to an indication in A scan presentation, anplitude is the
vertical height of the indication neasured from peak-to-peak for radio
frequency indications and trace-to-peak for video indications.

1.2.4 Attenuation

Di ssipation or |oss of energy as ultrasonic vibrations travel through the
material. Attenuation is caused alnost entirely by scattering of the
ul trasonic vibrations generated by the search unit.

1.2.5 Attenuation-Correction Controls

Circuitry to provide a continuous increased anplification with respect to

time. This circuitry conpensates for the reduction in sensitivity with

depth as a result of sound beam divergence and its attenuation in materi al
1.2.6 Back Reflection or End Reflection

Refl ection fromthe opposite side, end, or boundary of the material into
whi ch the ultrasonic energy was introduced.

1.2.7 Calibrated Gain Control (Attenuator)

Circuitry with which gain can be increased or reduced finite anbunts by
switching electrical signal attenuation into the circuit.

1.2.8 Cal i bration

Process of conparing an instrument or device with a standard to determ ne
accuracy or produce a scale.

1.2.9 Cat hode Ray Tube (CRT)

El ectron tube in which a controll ed beam of el ectrons fromthe cathode is
used to produce an image on a fluorescent screen at the end of the tube.

1.2.10 Coupl ant

Any material, usually a liquid or semliquid, used between the search unit
and the inspection surface to exclude air and convey the ultrasonic
vi brati ons between the search unit and the material being inspected.

1.2.11 Danpi ng Control
Control that varies the duration of transducer ringing.

1.2.12 Deci bel (dB)
Units for the logarithm c expression of the ratio of power |evels. Power
| evel s can be functions of voltage, current, or inpedance. Decibel units
have no val ues of their own and are only significant when a reference is

stated, as 10 dB above one reference | evel or 6 dB bel ow anot her reference
| evel .
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1.2.13 Del ay Control
Means of del aying the pattern obtained on the cathode ray tube.
1.2.14 Di scontinuity

Anything within a material that will cause a detectable interruption in an
ul trasoni ¢ beam

1.2.15 Di st ance- Anplitude Correction Curve
Curve showi ng the rel ationship between signal anplitude and equal -si zed
reflecting surfaces at various distances fromthe transducer. Reference
standards are used to obtain such curves.

1.2.16 Dynani ¢ Range

Rati o of maxi numto mnimum size of reflective areas that can be adequately
di stingui shed on the cathode ray tube at a constant gain setting.

1.2.17 Ef fective Depth of Penetration

Maxi mum depth at which the sensitivity is satisfactory for the quality of
test desired.

1.2.18 Exanm nati on

Wthin the context of this specification, the word "exani nation" is
equi valent to the word "inspection."

1.2.19 Gai n Control

Circuitry designed into the ultrasonic systemto vary reflection anplitude.
This control is usually calibrated in decibels. It is also called the
sensitivity control

1.2.20 G oss

Background di spl acenent of the trace on the cathode ray tube fromthe
est abl i shed baseline due to the gain setting, the characteristics of the
test equipnent, or the material under exam nation

1.2.21 Hert z
One conplete set of recurrent values of a periodic quality conprises a
cycle. In other words, any one set of periodic variations starting at one
condition and returning once to the sane condition is a cycle. A hertz is
a unit of frequency equal to one cycle per second.

1.2.22 | mrer si on Techni ques
Test methods in which the part to be tested and the search units are

imersed in water or other suitable liquid couplant. A mechanical device
is used to firmy hold and direct the wave angle of the search unit. The
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search unit does not contact the item being inspected.
1.2.23 I ndi cation

Vi sual presentation on the cathode ray screen resulting froma sound beam
reflection froma boundary surface or discontinuity.

1.2.24 Initial Pulse Indication

Usually called the "initial pulse". A signal on the CRT screen marking the
instant at which a voltage inpulse is applied to the transmtting crystal
Its rising edge is frequently invisible due to the time lag in the probe
shoe and t he consequent necessity to ensure coinci dence between the tine
base zero and the instant at which the transnmitter pulse actually enters
the material under test.

1.2.25 Linearity

Property of an instrunment revealed by a linear change in reflected signal

or displacement. The vertical linearity is determ ned by plotting by
change in ratios of signal anplitude fromtwo adjacent reflections froman
area of known size. The horizontal linearity is determ ned by plotting the

di stance the signal is displaced al ong the sweep agai nst the change in
mat eri al thickness or by noting the spacing of nmultiple back reflections.

1.2.26 Longi tudi nal or Conpressional Waves
Si npl e conpression refracti on waves in which particle notion within a
material is linear and in the direction of wave propagation. Also called
strai ght beans, or conpressional or normal waves.

1.2.27 Longi tudi nal Wave | nspection

U trasonic technique, normally using straight beam nethods, in which
| ongi t udi nal waves are the dom nant form

1.2.28 M d- Screen Refl ecti on

Ref |l ecti on whose anplitude is equal to one-half the usable screen height on
t he CRT.

1.2.29 Megahertz (MHz)
One mllion hertz per second frequency.

1.2.30 NDT Level
An NDT Level | individual should be qualified to properly perform specific
calibrations, specific NDT, and specific evaluations for acceptance or
rejection determ nations according to witten instructions, and to record

results.

1.2.31 NDT Level 11
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An NDT Level Il individual should be qualified to set up and calibrate
equi pnment and to interpret and evaluate results with respect to applicable
codes, standards, and specifications.

1.2.32 NDT Level 111
An NDT Level I11 individual should be capabl e of establishing techniques
and procedures; interpreting codes, standards, specifications, and

procedures; and designating the particular NDT nmethods, techniques, and
procedures to be used.

1.2.33 Node

Di stance a shear wave travels in a straight |ine fromthe inspection
surface before being reflected by the opposite surface.

1.2.34 Pul se Repetition Rate

Nunber of spaced pul ses of sound per second sent into the nmaterial being
i nspect ed.

1.2.35 Range Control

Means of expanding the pattern obtai ned on the CRT so any portion of the
total distance being tested can be presented.

1.2.36 Ref erence Refl ector

Standard reflector 0.060 inch dianeter reference hole in the Il Wreference
bl ock. Oher approved bl ocks may have a different dianeter reflector

1.2.37 Ref | ect or
Boundary, consisting of an opposite side, crack, or separation, or a
di stinct change in material such as slag or porosity that reflects the
ultrasonic energy the sane as a mrror reflects light.

1.2.38 Refracted Waves
Waves that have undergone change of velocity and direction by passing from
one material to another material with different acoustical properties.
Refraction will occur wherever the angle of the incident wave to the
interface is other than perpendicul ar

1.2.39 Rej ectabl e Discontinuity (Defect)

Refl ector | arge enough to produce a signal (decibel rating) that exceeds
the reject/repair line.

1.2.40 Resol ution
Ability to clearly distinguish signals obtained fromtwo reflective

surfaces with a mnimum separation di stance. Near-surface resolution is
the ability to clearly distinguish a signal froma reflector at a m ni num
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di stance under the contact or near surface without interference fromthe
initial pulse signal. Far-surface resolutionis the ability to clearly

di stinguish signals fromreflectors displaced at m ni num di stance fromthe
far or back surface when the sound beamis normal to that back surface.

1.2.41 Ri ngi ng

Excitation of the transducer crystal due to a short pul se of high-voltage
electricity.

1.2.42 Scanni ng

Process of noving the search unit or units along a test surface to obtain
conpl ete inspection of the entire volune of a naterial being inspected.

1.2.43 Search Unit

Devi ce containing a piezoelectric material used for introducing vibrations
into a material to be inspected or for receiving the vibrations reflected
fromthe material. The active elenent of the search unit is defined as the
effective transnmitting area. Search units are also called transducers or
probes. They may be single or dual and contain one or two piezoelectric

el ements, respectively, for transnmission and reception. The single search
unit is sonmetinmes enclosed in a transducer wheel or search unit wheel. The
search unit may be nmanually handl ed and placed in direct contact with the
material to be inspected or nmay be held in a fixture for imersion

t echni que.

1.2.44 Sensitivity

Measure of the ultrasonic equipnent's ability to detect discontinuities.
Quantitatively, it is the level of amplification of the receiver circuit in
the ultrasonic instrument necessary to produce the required indication on
the scope fromthe reference hole in the reference block. Also see
"standard reference |evel".

1.2.45 Shear Waves
Waves in which the particles within the material vibrate perpendicularly to
the direction in which the wave travels or propagates. Also called
transverse waves.

1.2.46 Shear Wave | nspection
I nspection technique using shear waves in a material. The search unit is
pl aced at an angle to the contact surface of the material so the resultant
refracted sound is a shear wave at an angle to the nornal

1.2.47 St andard Ref erence Leve

M d-screen height reflection when beam ng at the 0.060 inch hole in the
primary reference block or the reference hole in the secondary standard.

1.2.48 Sur f ace \Waves
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Waves that propagate along the surface of the material and penetrate it to
only about 1/2 wavel ength. Also known as Rayl ei gh waves.

1.2.49 Test Frequency
Qperating frequency in hertz per second of the search unit during period of
activation. Frequency is usually expressed in negacycles per second or
nmegahertz. The latter term has been adopted for international use and is
preferred.

1.2.50 Vi deo Form

Type of signal presentation on a CRT in which only the upper or position
hal f of the signal appears.

1.3 GENERAL REQUI REMENTS
This section includes procedures, methods, standards, and descriptions of
equi pnment which shall be used for shop inspection of rolled plate,
including clad materials which are 1/2 inch or thicker, through which
interpretable ultrasonic penetration is possible. |Inspection of plate
shall be individually. Utrasonic inspection shall be made to detect the
foll owi ng defects:
a. Internal |amnar discontinuities.
b. Lack of bond between roll or explosive bonded sheet.
c. Lack of fusion between wel ded overlays and base pl ate.
1.4 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-08 Statenents

Procedures and Methods; GA. Personnel Qualification and
Certification; GA. Equi pnent Qualification Requirenents; GA

Copi es of the procedure specifications. The procedure qualification test
records. The personnel qualification test records.

SD- 18 Records
Reports and Results; GA
Records of tests and inspections.

PART 2 PRODUCTS
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2.1 ULTRASONI C EQUI PVENT

The ultrasonic test instrument shall conformto the requirenents listed in
AWS D1.1, Section: |Inspection, subsection, Utrasonic Equi pnent, except
any requirement relating to weld inspection and the follow ng additiona
requi renents:

2.1.1 Pul ses

The ultrasonic test instrument shall be able to generate, receive, and
present pulses in any frequency in the 1- to 10-negahertz (MHz) range.

2.1.2 Hori zontal Linearity Test

The horizontal linearity of the ultrasonic instrunent shall be tested in
accordance with the requirenments for horizontal linearity of paragraph
EQUI PMENT QUALI FI CATI ON REQUI REMENTS, in addition to the AWs D1.1
requirenent.

2.1.3 Resol ution Tests

In addition to the resolution test specified in AWs D1.1 for ultrasonic
equi pnment, both near- and far-surface resolution tests shall be conducted
in accordance with the procedures specified for those characteristics in
par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS.

2.2 PROCEDURES AND METHCDS

The pul se echo contact nethod with an A scan presentation shall be used for
the ultrasonic inspection of plate except when inmersion techni ques may be
approved for use in sone applications. The procedures to be used for
personnel and equi pnent qualification, equipnent calibration, and

i nspection shall be submtted for approval at |east 30 days before their

i ntended use. Approval will in no way affect the Contractor's obligation
to enploy qualified personnel, equipnent, and procedures, and to perform
the inspection as specified. The procedure description shall include the
fol | owi ng:

a. Type of couplant.

b. Search unit characteristics including shape, nom nal frequency,
di ameter, type, and transducer angle if other than straight.

c. Method and type of wave.

d. Equi pnent and accessories includi ng manufacturer, nodel nunber,
date of manufacture, |last date of calibration, and the manufacturer's
el ectrical, physical, and performance specifications.

e. Decibel (dB) conpensation systemfor distance-anplitude correction

2.3 TEST FREQUENCY

The test frequency for ferrous materials shall be as specified in AWS DL. 1,
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Section: Inspection, subsection, Utrasonic Equi pnment. For other
materials that are difficult to penetrate, any frequency within the
operating range of the equi pnent nay be used. The effective depth of
penetrati on and sound beam di vergency shall be denbnstrated to the
Contracting O ficer.

2.4  \WAVE TYPES

The types of waves and conditions under which they shall be used shall be
as follows:

2.4.1 Longi tudi nal Waves

Longi t udi nal waves shall be used to |locate, identify, and eval uate defects
in the various plate materials to be inspected.

2.4.2 Shear Waves

Shear waves nay be used as a supplenentary neans of inspection to |ocate
guesti onabl e areas.

2.5 CHANGES | N PROCEDURE

Shoul d application of an approved procedure not provide for good resol ution
or adequate ultrasonic penetration as specified in paragraph EQUJ PNMENT
QUALI FI CATI ON REQUI REMENTS, changes in procedure or equi pnent such as
frequency, pulse repetition rate, angle of search unit, couplant, or
osci |l |l oscope shall be made and approved. Adequacy of the new procedure
shal | be denonstrated to the Contracting Officer. During these tests, if
any of the test systenis characteristics fall belowthe levels listed in
par agr aph EQUI PMENT QUALI FI CATI ON REQUI REMENTS, the Governnent reserves the
right to require a change in procedure or equi pnent.

2.6 PERSONNEL QUALI FI CATI ON AND CERTI FI CATI ON
2.6.1 Personnel Qualification

Personnel shall be qualified to performultrasonic inspection, as defined
in ASNT-01. Personnel shall be certified under ASNT-01 and ASNT-04 within
a period of 1 year before the date of this contract. Qher qualification
or certification nmay be accepted at the Contracting Oficer's discretion
Personnel with only an operator or inspector trainee certification will not
be considered qualified to pass judgnent on the acceptability of inspected
itens, but may work under the direct supervision of a qualified ultrasonic
i nspector. Qualified ultrasonic inspectors shall be able to pass judgenent
on the acceptability of the itemin accordance w th paragraph

ACCEPTANCE/ REJECTI ON LI M TS.

2.6.2 Exam nati ons
If the Contracting Oficer doubts an individual's ability as an operator
i nspector, or supervisor, the individual shall be recertified in accordance

with ASNT-01. The Contracting O ficer may participate in admnistering the
exam nation and in evaluating the results.
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2.7 REFERENCE STANDARDS

Ref erence standards shall be used to calibrate the inspection equipnent,
test its operating condition, and record the sensitivity or response of the
equi pnment during the inspection in accordance wi th paragraph EQUI PMENT
QUALI FI CATI ON REQUI REMENTS. The standards shall conprise a standard

ref erence bl ock and worki ng standards as descri bed next.

2.7.1 St andard Ref erence Bl ock

The standard reference block or prinary standard shall be provided by the
Contractor and shall consist of the International Institute of Welding
(I''W reference block in AWS D1.1, Section: Inspection, subsection

Ref erence Standards. The standard reference bl ock shall also be used in
any reinspection on the sane basis as the original inspection, even though
the reinspection is to be perforned by other ultrasonic instrunents and
accessori es.

2.7.2 Wor ki ng St andar ds

Recogni zed wor ki ng standards detailed with the Il Wblock in AW D1.1, such
as the Sensitivity Calibration Block, nay be used by the Contractor.
Details of their use nmust be included in the procedure description
submtted for approval. These blocks shall be of the sane acoustica
material as the plates to be inspected, shall be suited for the applicable
tests specified in paragraph EQU PMENT QUALI FI CATI ON REQUI REMENTS, and
shal |l be used as foll ows except where the IIWhblock is specifically
required:

a. To assure adequate penetration of the base naterial
b. To provide a secondary field standard.

c. To calibrate the equipnent and to establish the standard reference
I evel .

2.7.3 Resol uti on Test Bl ock
The Contractor shall furnish a resolution test block in accordance with the
details shown in AWSs D1.1, Section: Inspection, subsection Reference
St andar ds.

2.8 EQUI PMENT QUALI FI CATI ON REQUI REMENTS
The ultrasonic instrunment and accessories shall be evaluated on their
arrival at the jobsite just before the start of the inspection. They shal
be eval uated using the Contractor's furnished prinmary standard and shal
neet or exceed the requirenents bel ow. Equi pnent that does not neet these
requi renents shall not be used.

2.8.1 Requal i fication

The equi pnent shall be requalified after normal use at intervals not to
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exceed 40 hours. |In addition, equipnment shall be requalified i mediately
after mai ntenance or repair or when the Contracting O ficer considers its
operati on questionabl e.

2.8.2 Longi tudi nal Wave System
2.8.2.1 Hori zontal Linearity

The first three nmultiple reflections obtained through the thickness of the
primary or secondary standard shall be equally spaced within plus or mnus
5 percent when spread over 90 percent of the sweep | ength.

2.8.2.2 Vertical Anplitude Linearity

Two adj acent reflections of different anplitudes obtained through the

t hi ckness of the primary or secondary standard shall vary in the sane
proportion as the anplitude of the first reflection is increased in

di screte 2-dB i ncrenments between 20 and 80 percent of full screen height.
For each gain setting, the anplitude of each reflection shall vary by the
sane factor within plus or nminus 5 percent.

2.8.2.3 Near - Sur f ace Resol ution

Excessive ringing that appears on the cathode ray tube (CRT) just to the
right of the sound entry point shall not exceed a 1/2 inch equivalent

di stance in steel with the search unit placed on the 4 inch edge of the

I 1 Wbl ock and positioned for naxi mum anplitude reflection fromthe 0.060
inch hole. The reference reflector shall be set to nid-screen and the gain

shal |l be increased 20 dB. In either case, excessive ringing shall not
appear on the CRT to the right of the sound entry point in excess of a 1/2
i nch equival ent distance in steel. The reference hole | ocated at |east

1/2 inch fromone edge of the AWS D1.1, Type SC secondary standards shal
be used simlarly. Acceptability shall be on the sane basis as in the
primary standard.

2.8.2.4 Far - Surf ace Resol ution

The equi pnent shall delineate the three resolution holes in the resolution
bl ock appropriate for the angle of the transducer to be used in the
i nspection.

2.8.2.5 Signal -to-Noise Ratio

Wth the search unit located as in the near-surface resolution tests, the
gain shall be set to obtain an 80-percent full screen height first
reflection fromthe respective reference reflector. The reference

refl ection-to-noise shall not be less than 10 to 1

2.8.2.6 Penetration
At least three multiple back reflections through plates up to 3 inches
thick and at least one for plates greater than 3 inches thick shall be

obtained. |In either case, the initial or back reflection only shall fal
within md-screen range with a gain input no greater than 50 percent of the
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i nstrunment capacity.
2.8.3 | nmrer si on Testing

For inmersion techniques, the back reflection fromthe interface between
the couplant and the plate surface is called the "first interface signal™
Al neasurenents are to be referenced to this signal. The equi pnent shal
neet all requirements of paragraph EQUI PMENT SENSI TI VI TY CALI BRATI ON

2.9 EQUI PVMENT SENSI TI VI TY CALI BRATI ON

Sensitivity calibration shall be done i mediately after a change of
operators and at |east every 30 minutes thereafter as testing proceeds.
Recal i bration shall also be required after any power interruption

i ncludi ng a change of source, when the equi pnent is suspected of being in
error, or after relocation on the jobsite. The 30-m nute and rel ocation
calibrations may coincide. Before calibration is attenpted, the instrunent
shal |l be allowed to warm up

2.9.1 Calibration of Longitudinal Wave System

The instrunent range and delay controls shall be adjusted to display
signals fromthe far surface of the plate to be inspected. The gain shal
be adjusted to produce a first back reflection 50 percent of full-scale.
The reject/repair line shall be established at 40 percent of full-scale or
2 dB bel ow m d-screen height. The relationship between the 50-percent
reflection and the first back reflection fromthe 0.060 inch reference
hole in the primary standard shall be determined in the follow ng way:

wi t hout further adjustnment of the instrunent gain after the initial
sensitivity setting, the transducer shall be coupled to the prinary
standard and positioned for a nmaximum first back reflection fromthe 0.060
inch reference hole. The instrunment gain shall be adjusted to bring the
maxi mumrefl ection to md-screen height and this instrunment gain setting
shall be recorded. A simlar relationship, correlated with the respective
plate identifications, shall also be reported for each subsequent plate

i nspected. Adjustnent for |oss of signal due to distance shall be
conpensated for as specified below. However, for plates less than 1 inch
thick, no adjustnent for |oss of signal is required.

2.9.2 Calibration of Secondary Standard

After adjusting the first reflection fromthe reference hole in the
secondary standard to a 50-percent full-scale response for a shear or

| ongi t udi nal wave inspection, a nmaxim zed reflection fromthe 0.060 inch
reference hole in the primary standard shall be obtained w thout changing
the gain setting. This gain setting shall be readjusted to obtain a
50-percent full-scale reflection. The readjusted setting shall be recorded
to provide a basis for recalibrati on when the secondary standard is
unavai | abl e.

2.9.3 Equi prent Wth a Calibrated Gain Contro

When a calibrated gain control attenuator is used, the transducer shall be
positioned for maxi mumreflection fromthe reference hole in the secondary
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standard representing approximately 1/2 the | ongest inspection distance.
This reflection shall be adjusted to m d-scale by varying the gain control
accordingly. The difference in decibels between this anplitude and the
signals obtained fromthe first, second, and | ongest distance reflections
obt ai nabl e on the secondary standard shall be neasured. The differences
shal |l be recorded and plotted on a curve to determ ne the necessary
correction to the anplitude at the various inspection distances. A |evel
80 percent of the primary | evel, obtained fromthe corrected signa
heights, is equal to the reject/repair |ine.

2.9.4 Equi prent Wth El ectronic Di stance Conpensation Circuitry

If the distance in anplitude between the first reflection and the

refl ection obtained fromthe maxi mum i nspection distance is 1 dB or |ess,
the instrument may be used as is. |If not, the procedure used for equi pnent
with a calibrated decibel control shall be used to determ ne the necessary
correction for the reflections obtained at the various inspection distances.

2.9.5 Longi tudi nal Wave Di stance- Anplitude Corrective Curve

A | ongi tudi nal wave distance-anplitude correction curve shall be
constructed and drawn on the face of the CRT when |ongitudi nal waves are to
be used in the inspection and when material thickness exceeds 2 inches, if
the test equi pnent design permits. The reference hole in the secondary
standard shall be used. The instrunent sensitivity shall be adjusted to 50
percent full-scale of the naxim zed response fromthe reference hole at 1/2
maxi mum i nspection di stance. The reject/repair line shall be constructed
at 80 percent of the established distance-anplitude curve. The reflection
anplitudes to define this curve shall be taken fromthe faces of the
secondary sensitivity standard which are 1 inch, 2 inches, 1/2 nmaxi num

i nspection distance, and the | ongest di stance obtai nable fromthe secondary
standard, respectively, fromthe reference hole. When a correction curve
cannot be drawn on the face of the CRT, an approved di stance-anplitude
correction method shall be appli ed.

2.9.6 Longi tudi nal Wave I nspection Using | mersion Techni ques

The reference hole in a secondary standard shall be used for each different
i nspection distance. Reject/repair |limts shall be established by

i mersing both the search unit and secondary standard in the liquid bath in
which the inspection is to be conducted. The follow ng procedure shall be

used:

a. The longitudinal waves fromthe search unit shall be directed
toward the face of the secondary standard closest to the reference hole.

b. The search unit shall be positioned for naxi mumresponse. The
anplitude of reflection shall be adjusted to 50 percent full-scale. The
top of that indication on the CRT shall be narked with a wax pencil or by
other nmeans. This establishes the standard reference level. A point at 80
percent of the standard reference | evel shall be cal cul ated and marked.
This locates the reject/repair point. The above procedure shall be
repeated for each different surface-to-hole distance to establish
reject/repair lines.
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c. Wth the gain at the sane setting and primary standard and search
unit in the bath, a maxim zed reflection fromthe 0.060 inch reference
hole in the primary standard shall be obtained. This gain setting shall be
readj usted to obtain a 50-percent full-scale reflection. The readjusted
setting shall be recorded to provide a basis for recalibration when the
secondary standard is unavail abl e.

. 9.7 Angl e Wave System

The sensitivity level shall be a mninumof a md-screen height, 50-percent
back reflection, with the transducer placed at the first node position from
a plate edge. No other calibration tests are required unless repair of

di scontinuity excavation is acconplished by welding. In that case, when

i nspection of the weld repair is required, qualification and calibration of
t he shear wave equi pnent shall be acconplished in accordance with Section
05091 ULTRASONI C | NSPECTI ON OF WELDIVENTS.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF MATERI ALS FOR | NSPECTI ON

The inspection surface shall be clean and free of |oose scale, dirt, rust,
grease, oil (other than couplant), and paint. Any roughness on the

i nspection surface that could interfere with transm ssion of the ultrasound
into the material shall be ground smooth enough to obtain a back or end
reflection in excess of 40 percent full-scale. Plates shall be inspected
after final heat treatnent or processing. Plate identification renoved by
grinding or other means shall be restored after inspection

.2 | NSPECTI ON PROCEDURE

I nspection for lamnar types of flaws and | ack of fusion between wel ded
overlay or expl osion bonded sheet and the base netal shall be nade as
detail ed below with the search unit coupled to the base plate. The correct
frequency as defined in paragraph TEST FREQUENCY shall be used. Fina

eval uation for acceptance or rejection shall be perforned with the

equi prent properly calibrated and the gain control set at the reference
level. The reject/repair line shall be used to evaluate the quality of
each iteminspected. |If a periodic calibration check shows that the

equi pnment is not operating properly or that the sensitivity of the system
has decreased nore than 20 percent or 2 dB fromthe established sensitivity
level, all itens that have been inspected since the previous calibration
shal | be reexam ned. When adequate penetration, as specified in paragraph
EQUI PMENT QUALI FI CATI ON REQUI REMENTS, cannot be obtai ned by the proposed

| ongi tudi nal wave nethod, the Contractor shall nodify the procedure in
accordance with paragraph CHANGES | N PROCEDURE

2.1 Coupl ant s

The choi ce of couplant, such as oil or water, is optional with the
Contractor except as follows:

a. The couplant shall be the same as that used for equi pment
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qgualification and calibration

b. Couplants that nmay cause corrosion of the reference standards or
the material being tested shall not be used.

c. QG shall not be used for plate to be installed in systens that
wi || handl e |iquid oxygen

d. Couplants shall have the proper viscosity to overcone surface
roughness or irregularities.

3.2.2 Det ecti on of Lam nar Types of Fl aws

a. The plates shall be marked off in grid lines with a maxi num
spaci ng of 12 inches between lines, tested along each grid Iine and al so
along a path within one thickness (T) of the plate fromeach plate edge.

b. The back or end reflection fromthe far surface of the plate shal
be mmintained in excess of 40-percent of full-scale screen height during
the entire inspection to assure adequate ultrasonic penetration

c. Wen a conplete loss of back or end reflection occurs al ong any
grid line, the entire area of the square adjacent to that point shall be
i nspected. Conplete testing of all additional adjacent squares shall be
continued until the extent of the defective area is defined.

3.2.3 Detecti on of Lack of Bondi ng Between Base Plate and d addi ng

a. The clad area shall be inspected for any |ack of bondi ng between
the cladding and the base nmetal. The clad area shall be marked off in grid
lines with a nmaxi mum spacing of 6 inches between |ines, tested al ong each
grid line and also along a path within T of each edge.

b. The inspection shall be nade fromthe base netal side, provided
the interface between the base plate and overlay can be resol ved.

3.2. 4 Detecti on of Lack of Fusion Between Wl ded Overlay and Base Pl ate

a. The fusion-welded area shall be inspected for any | ack of fusion
bet ween the overlay and the base plate. The fusion-welded area shall be
marked off in grid lines with a nmaxi mum spacing of 6 inches between |ines,
tested along each grid line and also along a path within T of each edge.

b. The inspection shall be nade fromthe base netal side, provided
the interface between the base plate and overlay can be resol ved.

3.2.5 | mrer si on Techni ques for Longitudi nal Wave | nspection

This procedure may be used at the Contractor's option unless otherw se
specified. Plates shall be inspected for |amnar type of flaws, |ack of
bondi ng between base plate and cl adding, or |ack of fusion between wel ded
overlay and the base netal, as appropriate. |In addition, provision shal

be made for immersing the plate and nounting the transducer in a fixture so
that its notion along the required grid patterns can be controlled
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accurately.
3.3  ACCEPTANCE/ REJECTION LIM TS

Di scontinuities shall be evaluated only when the ultrasonic equipnent is
properly calibrated. |If discontinuities are detected, the sound beam shal
be directed to naxinize the signal anplitude. To deternine the length of a
di scontinuity, the search unit shall be noved parallel to the discontinuity
axis in both directions fromthe position of maxi nrum signal anplitude.
One-hal f the anplitude (or a 6-dB increase in sensitivity) froma point at
whi ch the discontinuity signal drops rapidly to the baseline shall be
defined as the extrenity of the discontinuity. For discontinuities whose
signal anplitudes exceed full screen height, 50-percent full-screen shal

be consi dered half peak anplitude of the signal. At this point, the
scanni ng surface shall be marked at the position indicated by the center of
the transducer. This procedure shall be repeated to determ ne the other
extremty. The length of the discontinuity shall be defined as the

di stance between these two marks. The maxi mnum signal anplitude, |ength,
depth, and position within the inspection zone shall be determ ned and
reported for discontinuities yielding a signal anplitude equal to or
exceeding the reject/repair line. The mninmumrecordable |ength of

di scontinuity shall be 1/2 inch

3.3.1 I nvestigati on of Questionabl e |Indications

Any indications considered doubtful shall be brought to the attention of
the Contracting Oficer, and the plate shall be repaired or investigated
further as directed. Indications detected within 3/8 inch or |ess of
accessi bl e surfaces shall be investigated further by liquid penetrant as
provided in ASTM E 165, or by magnetic particle methods in accordance with
ASTM E 709, as applicable, to deternmine if they penetrate the surface.
Failure to |locate the flaws by one of these nethods shall require further
i nvestigation by the other. For nonnagnetic materials, only dye penetrant
i nspection is required. Oher questionable defects shall be further

i nvestigated by nodifications of the inspection procedure in accordance
wi t h paragraph CHANGES | N PROCEDURE

3.3.2 I nspection of Repairs

Repairs shall be reexam ned by the sanme procedure that originally detected
the faults, and shall neet the standards of acceptance for the origina
plate. Mrre than two repairs to the sane area are to be accepted at the
di scretion of the Contracting O ficer.

3.3.3 Accept ance St andards

Plates will be unacceptable if they contain any of the defective areas
detail ed bel ow

a. Laminar types of flaws shall be evaluated on the basis of their
proxinmty to the plate surfaces. For evaluation, the zonal |ocations
defined bel ow shall be applied in terns of base plate thickness, T. The
T/4 criteria apply when the flaw is situated within T/4 distance of their
nonoverl aid or base plate surfaces. The T/2 criteria apply to flaws
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| ocated in the cross sectional area between T/4 |ayers of either overlaid
or base plate surface. The T/4 criteria shall apply if the flaw extends
fromone zone to the other. Any single or two or nore defects resulting in
a reflection that exceeds the reject/repair line sinultaneously with a
continuous | oss of back reflection fromthe far surface shall be cause for
rejection, provided the extent of the single or multiple defects cannot be
contained within a circle whose dianeter is subject to the limts listed in
TABLE 11.

b. Lack of bond criteria shall apply to areas at which the cladding
is overlaid on the base plate by a pressure or forging process. Lack of
bond type flaws i ncl ude:

(1) Any area that results in an interface back reflection
exceeding the reject/repair line and that cannot be contai ned
within a circle of 6 inch diameter.

(2) Two or nore snaller areas, each of which results in interface
back refl ection exceeding the reject/repair line, and which cannot
be contained within a circle of 6 inch dianmeter unless separated
by a distance equal to the maxi nrum di nension of the |arger
detective area

(3) Any area that results in an interface back reflection
exceeding the reject/repair line and that is closer than 2 inches
or less to any point at which penetrations are to be nmade through
t he cl added t hi cknesses.

c. Lack of fusion criteria shall apply to areas at which cladding is
overlaid on the base plate by a fusion welding process. Lack of fusion
type flaws incl ude:

(1) Any area that results in an interface back reflection
exceeding the reject/repair line and that cannot be contai ned
within a circle of 6 inch diameter.

(2) Two or nore snaller areas, each of which results in an
interface back reflection exceeding the reject/repair |ine, and
whi ch cannot be contained within a circle of 6 inch dianeter
unl ess separated by a dinension equal to, or greater than the

| arger defect.

(3) Any in-line inclusions in the overlay, 1 inch |long or equa
to 1/2 the plate thickness, whichever is greater

(4) Any area that results in an interface back reflection
exceeding the reject/repair line that is closer than 2 inches or
|l ess to any point at which penetrations are to be nmade through the
cl added t hi ckness.

3.4 REPAI RS AND REPLACEMENT

Pl ates containing defects in excess of the limt specified shall be
repl aced on a one-for-one basis or, at the Contractor's option, may be
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repaired if such defects are within the limts showmn in TABLE I. Repairs
shal | be reexanm ned by the sane procedure originally used to detect the
faults, and the repairs nust conformto the standards |isted in paragraph
ACCEPTANCE/ REJECTI ON LI M TS.

TABLE |. PERCENTAGE OF PLATE AREA ALLOWED FOR REPAI RS
Pl ate C ass Area Allowed for Repairs
I 1.0 pct.

3.5 REPCRTS AND RESULTS

Reports containing the following information shall be submtted to the
Contracting Oficer:

a. ldentification of each production plate by heat nunber and plate
nunber, plate thickness, and the initial and final decibel settings needed
for correlation of the plate back reflection with the standard reference
bl ock reflection as specified in paragraph EQU PMENT SENSI TIVITY
CALI BRATI ON. Heat nunber and pl ate nunber shall be permanently recorded on
each production plate.

b. Place of plate inspection.

c. ldentification and description of the standard reference bl ock

d. Details of nethods, types of waves used, search unit, frequencies,
i nspection equi pment identification, and calibration data with enough

detail to permt duplication of the inspection |ater

e. Locations, dinensions, area (if any) of unacceptable defects and
their repairs. These nay be noted on a sketch or marked-up draw ng.

f. Avrecord of repaired areas as well as the results of the repaired
area reinspection.

TABLE I'l.  SINGLE AND MULTI PLE AREA REJECTION LIM TS FOR LAM NAR TYPE FLAWS

No. of D aneter of M ni mum Spaci ng

Class Criterion Defects Enclosing Circle Bet ween Def ects

I T/ 4 Singl e 3in. or 1/2
pl ate thi ckness,
whi chever is
greater

Multiple Same as single Equal to or greater

t han the maxi mum
di nensi on of the
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TABLE I'l.  SINGLE AND MULTI PLE AREA REJECTION LIM TS FOR LAM NAR TYPE FLAWS

No. of

Di anet er of

M ni mum Spaci ng

Class Criterion Defects

Enclosing Circle

Bet ween Def ect s

T/ 2 Si ngl e

Mul tiple

-- End of Section --
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SECTI ON 05093

VELDI NG PRESSURE PI PI NG
09/ 98

PART 1 GENERAL

1

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

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (1996) Recommended Practice SNT-TC- 1A

ASME | NTERNATI ONAL ( ASME)

ASME B31.1 (1998) Power Piping

ASME BPV | (1998) Boiler and Pressure Vessel Code;
Section |, Power Boilers

ASME BPV II Pt C (1998) Boiler and Pressure Vessel Code;
Section Il, Materials, Part C -

Speci fications for Wl ding Rods,
El ectrodes and Filler Metals

ASME BPV V (1998) Boiler and Pressure Vessel Code;
Section V, Nondestructive Exam nation

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section | X, Welding and Brazing
Qualifications

AVERI CAN VELDI NG SOCI ETY ( AVS)

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

AV A3.0 (1994) Standard Vel ding Ternms and
Definitions

AWS D10. 9 (1980) Qualification of Welding Procedures
and Wel ders for Piping and Tubi ng

AVS C1 (1996) AWS Certification of Wl ding
| nspectors
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AWS Z49. 1 (1999) Safety in Wlding and Cutting and
Al'lied Processes

1.2 DEFI NI TI ONS
Definitions shall be in accordance with AW A3. 0.
1.3 GENERAL REQUI REMENTS

This section covers the welding of pressure piping systens. Deviations
from applicabl e codes, approved procedures, and approved detail draw ngs
will not be permitted without prior witten approval. Materials or
conponents with welds made offsite will not be accepted if the wel ding does
not conformto the requirenents of this specification, unless otherw se
specified. Procedures shall be devel oped by the Contractor for welding al
nmetals included in the work. Welding shall not be started until wel ding
procedures, welders, and wel ding operators have been qualified.
Qualification testing shall be performed by an approved testing | aboratory,
or by the Contractor if approved by the Contracting O ficer. Costs of such
testing shall be borne by the Contractor. The Contracting O ficer shall be
notified at |east 24 hours in advance of the time and place of the tests.
When practicable, the qualification tests shall be performed at or near the
worksite. The Contractor shall maintain current records of the test
results obtained in the welding procedure, welding operator, welder
performance qualifications, and nondestructive exam nation (NDE) procedures
readily available at the site for exam nation by the Contracting Oficer
The procedures for naking transition welds between different naterials or
bet ween plates or pipes of different wall thicknesses shall be qualified.
ASME B31.1 requirenents for branch connections may be used in lieu of
detail ed designs. Unless otherw se specified, the choice of welding
process shall be the responsibility of the Contractor

1.4 Per f or mance
The Contractor shall be responsible for the quality of all joint
preparation, welding, and exam nation. All naterials used in the welding
operations shall be clearly identified and recorded. The inspection and
testing defined in this specification are minimumrequirenents. Additiona
i nspection and testing shall be the responsibility of the Contractor when
he deens it necessary to achieve the quality required.

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

SD-01 Data
Qualifications; FIO

Wel di ng procedure qualification
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1

SD- 04 Dr awi ngs
Pressure Piping; FIO

Detail drawi ngs showi ng | ocation, Iength, and type of welds; and indicating
postwel d heat treatnent and NDE as required.

SD- 13 Certificates
Qualifications; FIO
Wel der and wel di ng operator perfornmance qualification certificates.
Wel di ng i nspectors and NDE personnel certificates. Qualifications of
testing laboratory or the Contractor's quality assurance organi zation
SD- 18 Records
Wl di ng Operations; FIO
Det ai | ed procedures which define nmethods of conpliance to contract draw ngs
and specifications. |Inspection and material procurenent records. System
and material testing and certification records. Witten records and

drawi ngs indicating |ocation of welds nade by each wel der or welding
operator.

.6 QUALI FI CATI ONS

Wel di ng procedures, wel ders, and wel ding operators previously qualified by
test may be accepted for the work without requalification, provided that
all of the following conditions are fulfilled:

a. Copies of the welding procedures, the procedure qualification test
records, and the wel der and wel di ng operator perfornmance
qualification test records are subnmitted and approved in
accordance with paragraph SUBM TTALS.

b. Testing was perforned by an approved testing |aboratory or
technical consultant or by the Contractor's approved quality
assurance organi zation.

c. The welding procedures, welders, and wel ding operators were
qualified in accordance with ASME BPV | X, or AWs D10.9, AR-2
| evel ; and base materials, filler materials, electrodes,
equi pnent, and processes confornmed to the applicable requirenents
of this specification

d. The requirenments of paragraph "Renewal of Qualification" below are
met and records showi ng nanme of enployer and period of enploynent
using the process for which qualified are subnmtted as evidence of
conf or mance.

6.1 Wel di ng Procedures Qualification
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The Contractor shall record in detail and shall qualify the Wl ding
Procedure Specifications for every proposed wel di ng procedure.
Qualification for each wel ding procedure shall conformto the requirenents
of ASME B31.1 and to this specification. The welding procedures shal
specify end preparation for butt welds including cleaning, alignnent, and
root openings. Preheat, interpass tenperature control, and postheat
treatment of welds shall be as required by approved wel di ng procedures,

unl ess otherwi se indicated or specified. The type of backing rings or
consumabl e inserts, if used, shall be described and if they are to be
renoved, the renoval process shall be described. Copies of the welding
procedure specifications and procedure qualification test results for each
type of welding required shall be submitted in accordance wi th paragraph
SUBM TTALS. Approval of any procedure does not relieve the Contractor of
the sole responsibility for produci ng acceptable welds. Wl ding procedures
shall be identified individually and shall be referenced on the detai

drawi ngs or keyed to the contract draw ngs.

1.6.2 Wel der and Wl di ng Oper at or Perfornance

Each wel der and wel di ng operator assigned to work shall be qualified in
accordance with ASME B31. 1.

1.6.2. 1 Certification

Bef ore assigning wel ders or welding operators to the work, the Contractor
shal | provide the Contracting Oficer with their nanes together with
certification that each individual is performance-qualified as specified.
The certification shall state the type of welding and positions for which
each is qualified, the code and procedure under which each is qualified,
date qualified, and the firmand individual certifying the qualification
tests.

1.6.2.2 I dentification

Each particular weld shall be identified with the personal nunber, letter
or synbol assigned to each welder or welding operator. To identify welds,
witten records indicating the |ocation of welds made by each wel der or
wel di ng operator shall be subnitted, and each wel der or wel di ng operator
shal | apply the personal mark adjacent to the welds using a rubber stanp or
felt-tipped marker with pernmanent, weatherproof ink or other nethods

approved by the Contracting Oficer that do not deformthe netal. For seam
wel ds, identification marks shall be placed adjacent to the welds at 3 foot
intervals. Identification by die stanps or electric etchers will not be

al | oned.

1.6.2.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the foll ow ng conditions:

a. Wen a welder or welding operator has not used the specific
wel di ng process for a period of 3 nonths; the period nay be
extended to 6 nonths if the welder or wel ding operator has been
enpl oyed on sone other wel di ng process.
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b. When a wel der or welding operator has not welded with any process
during a period of 3 nonths, all the personal qualifications shal
be consi dered expired, including any extended by virtue of a.
above.

c. There is specific reason to question the person's ability to nake
welds that will neet the requirenents of the specifications.

d. The wel der or welding operator was qualified by an enpl oyer, other
than those firns performng work under this contract, and a
qualification test has not been taken within the preceding 12
nont hs.

e. Renewal of qualification for a specific welding process under
conditions a., b., and d., above, needs to be nade on only a
single test joint or pipe of any thickness, position, or materia
to reestablish the welder's or welding operator's qualification
for any thickness, position, or naterial covered under previous
qual i fication.

1.6.3 I nspection and NDE Personne

Al'l inspection and NDE personnel shall be qualified in accordance with the
foll owi ng requirenents.

1.6.3.1 I nspector Certification
Wel di ng i nspectors shall be qualified in accordance with AWS QCL.
1.6.3.2 NDE Per sonne

NDE personnel shall be certified, and a witten procedure for the control
and adm ni stration of NDE personnel training, exam nation, and
certification shall be established. The procedures shall be based on
appropriate specific and general guidelines of training and experience
recommended by ASNT RP SNT- TC- 1A

1.7 DELI VERY, STORAGE, AND HANDLI NG

Al filler netals, electrodes, fluxes, and other welding materials shall be
delivered to the site in nanufacturers' original packages and stored in a
dry space until used. Packages shall be properly |abeled and designed to
gi ve maxi mum protection from noisture and to insure safe handling.

1.7.1 Mat eri al Control
Materials shall be stored in a controlled access and cl ean, dry area that
is weathertight and is naintained at a tenperature reconmended by the
manufacturer. The materials shall not be in contact with the floor and
shal |l be stored on wooden pallets or cribbing.

1.7.1.1 Damaged Cont ai ners
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Low hydrogen steel electrodes shall be stored in their seal ed shipping
container. |If the seal is damaged during shipnent or storage, and the
damage is not innmedi ately detected, the covered el ectrodes in that

contai ner shall be rebaked in accordance with the manufacturer's
instructions prior to issuance or shall be discarded. |If a container is
damaged in storage and the damage is witnessed, the el ectrodes fromthat
contai ner shall be inmediately placed in a storage oven. The storage oven
tenperature shall be as recommended by the nmanufacturer or the welding

mat eri al specification.

1.7.1.2 Partial |ssues
When a contai ner of covered electrodes is opened and only a portion of the
content is issued, the remaining portion shall, within 1/2 hour, be pl aced
in a storage oven.

1.7.2 Damaged Material s
Mat eri al s which are damaged shall be di scarded. Covered el ectrodes which
are oil or water-soaked, dirty, or on which the flux has separated fromthe
wi re shall be discarded.

1.8 SYmMBOLS
Synbol s shall be in accordance with AWS A2. 4.

1.9 SAFETY
Saf ety precautions shall conformto AWS Z49. 1.

PART 2 PRODUCTS

2.1 VELDI NG MATERI ALS
Wel ding naterials shall conply with ASME BPV Il Pt C. Wl ding equipnent,
el ectrodes, welding wire, and fluxes shall be capabl e of producing
sati sfactory wel ds when used by a qualified wel der or wel ding operator
using qualified welding procedures.

PART 3 EXECUTI ON

3.1  WELDI NG OPERATI ONS
Wel di ng shall be performed in accordance with qualified procedures using
qualified wel ders and wel di ng operators. Welding shall not be done when
the quality of the conpleted weld could be inpaired by the prevailing
wor ki ng or weather conditions. The Contracting Oficer shall determ ne
when weat her or working conditions are unsuitable for welding. Welding of
hangers, supports, and plates to structural nenbers shall conformto
Section 05090 WELDI NG STRUCTURAL.

3.1.1 Base Metal Preparation

Oxy-fuel cutting shall not be used on austenitic stainless steel or
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nonferrous materi al s.
3.1.2 Weld Joint Fit-Up

Parts that are to be joined by welding shall be fitted, aligned, and
retained in position during the welding operation by the use of bars,
jacks, clanps, or other nechanical fixtures. Wlded tenporary attachnents
shal |l not be used except when it is inpractical to use nechanical fixtures.
When tenporary attachnents are used, they shall be the same material as
the base netal, and shall be conpletely renmoved by grinding or thernal
cutting after the welding operation is conpleted. |If thermal cutting is
used, the attachnent shall be cut to not |less than 1/4 inch fromthe menber
and the bal ance renpved by grinding. After the tenmporary attachnent has
been renoved, the area shall be visually exam ned.

3.1.3 Preheat and | nterpass Tenperatures

Preheat tenperatures shall neet the requirenments specified by ASME B31. 1.
However, in no case shall the preheat be bel ow 50 degrees F for ferritic
steel or austenitic stainless steel, or 32 degrees F for nonferrous all oys.
The maxi mum i nt erpass tenperatures shall not exceed 300 degrees F for
austenitic stainless steels, nickel alloys, and copper alloys; and 500
degrees F for carbon steels. Preheat techniques shall be such as to ensure
that the full thickness of the weld joint preparation and/or adjacent base
material, at least 3 inches in all directions, is at the specified
tenperature. Preheating by induction or resistance nethods is preferred.
When flane heating is used, only a neutral flane shall be enpl oyed.
Oxy-fuel heating shall not be used on austenitic stainless steel or
ni ckel -alloy materials; however, air-fuel heating is acceptable if
controlled to insure that the surface tenperature does not exceed 150
degrees F. Interpass tenperatures shall be checked on the surface of the
conponent within 1 inch of the weld groove and at the starting |ocation of
the next weld pass, and for a distance of about 6 inches ahead of the weld,
but not on the area to be wel ded.

3.1. 4 Production Wl ding Instructions

a. Welding shall not be done when the anbient tenperature is |ower
than 0 degree F.

b. Welding is not permitted on surfaces that are wet or covered wth
ice, when snow or rain is falling on the surfaces to be wel ded, or
during periods of high winds, unless the welders and the work are
properly protected.

c. Gases for purging and shi el ding shall be welding grade and shal
have a dew point of mnus 40 degrees F or |ower.

d. Back purges are required for austenitic stainless steels and
nonferrous alloys wel ded fromone side and shall be set up such
that the flow of gas fromthe inlet to the outlet orifice passes
across the area to be welded. The oxygen content of the gas
exiting fromthe purge vent shall be less than 2 percent prior to
wel di ng.
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e. The purge on groove welds shall be nmamintained for at |east three
| ayers or 3/16 inch.

f. Renovabl e purge dammaterials shall be nade of expandable or
flexible plugs, such as plexiglass, plywod (which shall be dry
when used), etc. Wod dans shall be kiln-dried quality.

Nonr enpovabl e purge dans and purge dam adhesi ves shall be nade of
wat er soluble materials. Purge dans shall not be nade of
pol yvi nyl al cohol

g. Any wel ding process which requires the use of external gas
shi el ding shall not be done in a draft or wind unless the weld
area is protected by a shelter. This shelter shall be of materia
and shape appropriate to reduce wind velocity in the vicinity of
the weld to a naxi mumof 5 nph (440 fpn).

h. Welding of lowalloy and hardenabl e high-alloy steels nmay be
interrupted provided a mninmumof at |east 3/8 inch thickness of
wel d deposit or 25 percent of the weld groove is filled, whichever
is greater, and the preheat tenperature is maintained during the
tinme that welding is interrupted. |If the tenperature falls bel ow
the m ni num preheat tenperature before all welding has been
conpleted on a joint, or, where required, before post weld heat
treatment, a liquid penetrant or nmgnetic particle exam nation
shal |l be performed to insure sound deposited netal before
reheating. Welding of other nmaterials nmay be interrupted w thout
restriction provided a visual inspection is perfornmed before
wel ding is resuned.

i. Tack welds to be incorporated in the final welds shall have their
ends tapered by grinding or welding technique. Tack welds that
are cracked or defective shall be renmoved and the groove shall be
retacked prior to welding. Tenporary tack welds shall be renoved
the surface ground snooth, and visually inspected. For |owalloy
and hardenabl e high-alloy steels, the area shall be nagnetic
particle exam nation inspected.

j. When joining ferritic steel pressure piping conponents to
austenitic stainless steel pressure piping conponents and postweld
heat treatnent is required, the follow ng requirenents apply:

(1) The weld-end preps of ferritic steel conponents, which are to
be wel ded to austenitic stainless steel, shall be buttered with
one of the following weld filler nmetals and shall conformto the
speci fied requirenents:

ASME BPV Il Pt C, SFA 5.14, dassification ERN Cr-3.

ASME BPV Il Pt C, SFA 5.11, dassification EN CrFe-2.

(2) The ferritic steel weld-end prep shall be buttered, receive a

postwel d heat treatnent as required byASME B31.1 and then be
machi ned with the applicable weld-end preparation. After

SECTI ON 05093 Page 8



Great Bridge - Road Repl acenent 4236208R

3.

machi ning, the buttered layer shall be a minimumof 1/4 inch thick

(3) Pressure piping transition joints shall be conpl eted using
ERNi Cr-3 or ENNCrFe-2 weld filler netals. No further postweld
heat treatnent shall be perforned.

k. When joining ferritic steel pressure piping conponents to
austenitic stainless steel pressure piping conponents and postweld
heat treatnent is not required, prepare and weld the joint using
either ERNNCr-3 or ENCrFe-2 filler nmetals. For service
tenperatures of 200 degrees F or less, stainless filler nmetal 309
ASME BPV Il Pt C, SFA 5.4 or 5.9 is permissible in lieu of the
ni ckel -based al | oys.

I. G&Ginding of conpleted welds is to be perforned only to the extent
required for NDE, including any inservice exam nation, and to
provide weld reinforcement within the requirenents of ASME B31.1
If the surface of the weld requires grinding, reducing the weld or
base material bel ow the mininmumrequired thickness shall be
avoi ded. M ninum wel d external reinforcenent shall be flush
bet ween external surfaces

1.5 Post wel d Heat Treat nment

Postwel d heat treatnent shall be perforned in accordance with ASME B31. 1.
Tenperatures for local postweld heat treatnment shall be neasured
continuously by thernocouples in contact with the wel dnent.

Postwel d heat treatnent of |owalloy steels, when required, shall be
perforned i nmedi ately upon conpletion of welding and prior to the
tenperature of the weld falling below the preheat tenperature. However,
postwel d heat treatnent nmay be postponed after the conpletion of the weld,
if, inmediately after the weld is conpleted, it is maintained at a m ni num
tenperature of 300 degrees F or the preheat tenperature, whichever is
greater, for 2 hours per inch of weld thickness.

For lowalloy steels, the cooling rates shall be such that tenper
enbrittlement is avoi ded.

.2 EXAM NATI ONS, | NSPECTI ONS, AND TESTS

Vi sual and NDE shall be perforned by the Contractor to detect surface and
internal discontinuities in conpleted welds. The services of a qualified
conmercial inspection or testing |aboratory or technical consultant,
approved by the Contracting O ficer, shall be enployed by the Contractor

Al tack welds, weld passes, and conpleted welds shall be visually

i nspected. Radiographic, Liquid penetrant, Magnetic particle, or Utrasonic
exam nation shall be required as indicated in TABLE |I. \Wen inspection

and testing indicates defects in a weld joint, the weld shall be repaired

by a qualified welder in accordance wi th paragraph CORRECTI ONS AND REPAI RS
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TABLE 1. MANDATORY M NI MUM NONDESTRUCTI VE EXAM NATI ONS
Type Weld Pi pi ng Service Conditions and Nondestructive Test
Tenper at ures over Tenper at ur es Al'l ot hers.
750 degrees F bet ween 350 degrees
and at all F and 750 degrees F
pressures. i nclusive and at
pressures above
1, 025 psig.
Butt Wel ds RT for NPS over RT for over 2 inch Vi sual for
(Grth and 2 inch MIr or PT NPS with thickness all sizes and

Longi t udi nal)

for NPS 2 inches
and | ess.

over 3/4 inch.

Vi sual for al
sizes with

t hi ckness 3/4 inch
or |ess.

t hi cknesses.

Wel ded Branch
Connecti ons
(Size indicated
is branch size)
(See Note 7)

RT for NPS over

4 inch MI or PT
for NPS 4 inches
and | ess.

RT for branch over
4 inch NPS and

t hi ckness of
branch over 3/4
inch. Visual for
all sizes with
branch thi ckness
3/4 inch or |ess.

Vi sual for
all sizes and
t hi cknesses.

Fillet, Socket
Att achnment and

PT or MI for al
si zes and

Vi sual for al
si zes and

Vi sual for
all sizes and

Seal Wel ds t hi cknesses. t hi cknesses. t hi cknesses
NOTES TO TABLE
(1) Al welds nmust be given a visual examination in addition to

type of specific nondestructive exani nation specified.

(2) NPS -

(3) RT - Radi ographi c exam nation

nom na

pi pe size.

exam nation; PT - liquid penetrant exam nation

(4) RT of branch wel ds shal
reinforcing materi al

MI - magnetic particle

be perfornmed before any nonintegra
is applied.

(5) The thickness of butt welds is defined as the thicker of the
two abutting ends after end preparation

(6) Tenperatures and pressures shown are design
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(7) In lieu of radiography of welded branch connecti ons when
requi red above, liquid penetrant or nagnetic particle exam nation
i s acceptable and, when used, shall be perforned at the | esser of
one half of the weld thickness or each 1/2 inch of weld thickness
and all accessible final weld surfaces.

(8) For nondestructive exam nation of the pressure retaining
conmponent, refer to the standards listed in applicable code or the
manuf act uri ng specifications.

(9) Fillet welds not exceeding 1/4 inch throat thickness which are
used for the pernmanent attachnent of nonpressure retaining parts
are exenpt fromthe PT or MI requirenents of the above table.

3.2.1 Random NDE Testi ng
When random | i quid penetrant or ultrasonic examnation is required, the

Contractor shall test a mninmumof 10 percent of the total |ength or nunber
of piping welds. The welds inspected shall be selected randomy, but the

sel ection shall include an exam nation of welds nade by each wel di ng
operator or welder. |If the randomtesting reveals that any welds fail to
nmeet nminimumquality requirenents, an additional 10 percent of the welds in
that sanme group shall be inspected. |If all of the additional welds

i nspected neet the quality requirenents, the entire group of welds
represented shall be accepted and the defective welds shall be repaired.
If any of the additional welds inspected also fail to nmeet the quality
requirenents, that entire group of welds shall be rejected. The rejected
wel ds shall be renoved and rewel ded, or the rejected welds shall be 100
percent inspected and all defective weld areas renoved and rewel ded.

3.2.2 Vi sual | nspection
Weld joints shall be inspected visually as foll ows:

a. Before welding - for conpliance with requirenents for joint
preparation, placenent of backing rings or consumabl e inserts,
alignnment and fit-up, and cl eanli ness.

b. During welding - for cracks and conformance to the qualified
wel di ng procedure.

c. After welding - for cracks, contour and finish, bead
rei nforcement, undercutting, overlap, and size of fillet welds.

3.2.3 NDE Testi ng

NDE shall be in accordance with witten procedures. Procedures for liquid
penetrant or ultrasonic tests and nethods shall conformto ASME BPV V. The
approved procedure shall be denbnstrated to the satisfaction of the
Contracting Oficer. In addition to the infornmation required in ASVE BPV V,
the witten procedures shall include the tining of the NDE in relation to

t he wel di ng operations and safety precautions.
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3.

3.

2.4 I nspection and Tests by the Governnent

The Governnent will performinspection and suppl enental nondestructive or
destructive tests as deemed necessary. The cost of supplenmental NDE will
be borne by the Government. The correction and repair of defects and the
reexam nation of weld repairs shall be perfornmed by the Contractor at no
additional cost to the Governnment. Inspection and tests will be perforned
as required for visual inspection and NDE, except that destructive tests
may be required al so. Wen destructive tests are ordered by the
Contracting O ficer and perforned by the Contractor and the speci nens or

ot her suppl enental exam nations indicate that the materials and workmanshi p
do not conformto the contract requirenents, the cost of the tests,
corrections, and repairs shall be borne by the Contractor. Wen the

speci mens or ot her suppl enental exam nations of destructive tests indicate
that materials or worknmanship do conformto the specification requirenents,
the cost of the tests and repairs will be borne by the Governnent. When
destructive tests are nmade, repairs shall be made by qualified welders or
wel di ng operators using wel ding procedures which will devel op the ful
strength of the nenbers cut. Welding shall be subject to inspection and
tests inthe mll, shop, and field. Wen materials or worknmanship do not
conformto the specification requirements, the work may be rejected at any
time before final acceptance of the system containing the wel dnent.

.3 ACCEPTANCE STANDARDS

.3.1 Vi sual

The foll owi ng indications are unacceptabl e:
a. Cracks.
b. Undercut on surface which is greater than 1/32 i nchdeep
c. Weld reinforcenent greater than 3/ 16 inch
d. Lack of fusion on surface.

e. Inconplete penetration (applies only when inside surface is
readily accessible).

f. Convexity of fillet weld surface greater than 10 percent of
| ongest leg plus 0.03 inch

g. Concavity in groove welds.
h. Concavity in fillet welds greater than 1/16 inch

i. Fillet weld size less than indicated or greater than 1-1/4 tines
the mninumindicated fillet |leg | ength.

3.2 Magnetic Particle Exam nation

The foll owi ng relevant indications are unacceptable:

SECTI ON 05093 Page 12



Great Bridge - Road Repl acenent 4236208R

a. Any cracks and linear indications.
b. Rounded indications with di nensions greater than 3/16 inch

c. Four or nore rounded indications in a line separated by 1/16 inch
or | ess edge-to-edge.

d. Ten or nore rounded indications in any 6 square inches of surface
with the major dinmension of this area not to exceed 6 inches with
the area taken in the nost unfavorable location relative to the
i ndi cati ons bei ng eval uat ed.

3.3.3 Li qui d Penetrant Exami nation

Indications with nmajor dinensions greater than 1/16 of an inch shall be
considered relevant. The follow ng relevant indications are unacceptabl e:

a. Any cracks or linear indications.
b. Rounded indications with di nensions greater than 3/16 inch

c. Four or nore rounded indications in a line separated by 1/16 inch
or | ess edge-to-edge.

d. Ten or nore rounded indications in any 6 square inches of surface
with the major dinmension of this area not to exceed 6 inches with
the area taken in the nost unfavorable |location relative to the
i ndi cati ons bei ng eval uat ed.

3.3.4 Radi ogr aphy

Wel ds that are shown by radi ography to have any of the follow ng
di scontinuities are unacceptabl e:

a. Porosity in excess of that shown as acceptable in ASME BPV |
Appendi x A- 250.

b. Any type of crack or zone of inconplete fusion or penetration
c. Any other elongated indication which has a length greater than

(1) 1/4 inch for t up to 3/4 inchinclusive, where t is the
t hi ckness of the thinner portion of the weld.

(2) 1/3t for t from3/4 inch to 2-1/4 inch, inclusive
(3) 3/4 inch for t over 2-1/4 inch

d. Any group of indications in line that have an aggregate | ength
greater thant in a length of 12t, except where the di stance
bet ween t he successive indications exceeds 6L where L is the

| ongest indication in the group

Where t pertains to the thickness of the weld being exanmined; if a weld
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joins two nenbers having different thickness at the weld, t is the thinner
of these two thicknesses.

3.3.5 U trasoni ¢ Exam nati on

Li near-type discontinuities are unacceptable if the anplitude exceeds the
reference | evel and discontinuities have | engths which exceed the follow ng:

a. 1/4 inch for t up to 3/4 inch
b. 1/3 inch for t fron3/4 to 2-1/4 inch
c. 3/4 inch for t over 2-1/4 inch

Where t is the thickness of the weld being exanmined; if the weld joins two

nmenbers having different thicknesses at the weld, t is the thinner of these
two thicknesses. Where discontinuities are interpreted to be cracks, |ack

of fusion, and inconplete penetration, they are unacceptabl e regardl ess of

| engt h.

3.4 CORRECTI ONS AND REPAI RS

Def ects shall be renpoved and repaired as specified in ASME B31.1, unless

ot herwi se specified. Disqualifying defects discovered between wel d passes
shal |l be repaired before additional weld nmaterial is deposited. Werever a
defect is renpved, and repair by welding is not required, the affected area
shal |l be blended into the surrounding surface elininating sharp notches,
crevices, or corners. After defect renoval is conplete and before
rewel di ng, the area shall be exam ned by the sane test nmethod which first
reveal ed the defect to ensure that the defect has been elimnated. After
rewel ding, the repaired area shall be reexam ned by the sane test nethod
originally used for that area. Any indication of a defect shall be
regarded as a defect unless reevaluation by NDE or by surface conditioning
shows that no disqualifying defects are present. The use of any foreign
material to mask, fill in, seal, or disguise welding defects will not be
permtted.

-- End of Section --
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SECTI ON 05120

STRUCTURAL STEEL
09/ 97

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.

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

AASHTO (1996) Standard Specification for H ghway
Bri dges

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC- 04 (1989) Specification for Structural Steel
Bui l dings - Allowabl e Stress Design and
Pl asti c Design

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

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

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

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

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 490 (1997) Heat-Treated Steel Structural

Bolts, 150 ksi M nimum Tensile Strength
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ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 572/ A 572M (1999) High-Strength Low Al l oy
Col unbi um Vanadi um Structural Steel

ASTM A 588/ A 588M (1997) Hi gh-Strength Low Al l oy Structural
Steel with 50 ksi (345 MPa) M ninum Yield
Point to 4 in. (100 mMm) Thick

ASTM A 709/ A 709M (1997a) Carbon and Hi gh-Strength Low Al l oy
Structural Steel Shapes, Plates, and Bars
and Quenched-and- Tenpered Al l oy Structural
Steel Plates for Bridges

ASTM F 436 (1993) Hardened Steel Washers

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

AVERI CAN VELDI NG SOCI ETY ( AVS)

AVS A2. 4 (1998) Standard Synbols for Wl ding,

Brazi ng and Nondestructive Exam nation
AWS D1.1 (1998) Structural Welding Code - Steel
AWS D1.5 (Latest) Bridge Wl ding Code

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed G| and Al kyd Priner (wthout Lead
and Chromate Pignments)

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be perforned by an

organi zati on experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.
Substitution of sections or nodification of connection details will not be
accepted unl ess approved by the Contracting Oficer. WlIlding shall be in
accordance with AWs D1.1 and AWs D1.5. High-strength bolting shall be in
accordance with Al SC ASD Manual and AASHTO

SECTI ON 05120 Page 2



Great Bridge - Road Repl acenent 4236208R

1.

3 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 04 Dr awi ngs
Structural Steel System GA
Structural Connections; GA
Erection
Shop and erection details including menbers (with their connections) not
shown on the contract drawings. Welds shall be indicated by standard
wel di ng synbols in accordance with AW A2. 4.
SD- 13 Certificates
M1l Test Reports; GA

Certified copies of nmll test reports for structural steel, structural
bolts, nuts, washers and other related structural steel itens.

Wel der Qualifications; GA

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS DL1. 1.

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

A copy of the AISC certificate indicating that the fabrication plant neets
the specified structural steelwork category.

SD- 14 Sanpl es

Hi gh Strength Bolts and Nuts; GA. Carbon Steel Bolts and Nuts; GA
Nuts Di nmensional Style; GA. Washers; GA

Random sanpl es of bolts, nuts, and washers as delivered to the job site if

requested, taken in the presence of the Contracting O ficer and provided to
the Contracting Officer for testing to establish conpliance with specified

requi renents.

.4  STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.
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1.5 VEELDI NG | NSPECTOR
Wel di ng I nspector qualifications shall be in accordance with AWS D1.1
PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon Grade Steel
Carbon grade steel shall conformto ASTM A 36/ A 36M
2.1.2 H gh-Strength Low Al |l oy Steel
Hi gh-strength lowalloy steel shall conformto ASTM A 572/ A 572M Grade 50.
2.1.3 Corrosi on-Resi stant High-Strength Low Al |l oy Steel
Corrosion-resistant steel shall conformto ASTM A 588/ A 588M
2.1. 4 Car bon and Hi gh-Strength Low Al |l oy Steel
Carbon and high-strength lowall oy steel shall conformto ASTM A 709/ A 709M
2.2 H GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325, Type 1 with carbon steel
nuts conformng to ASTM A 563, Grade C or Grade DH.

2.3 CARBON STEEL BOLTS AND NUTS

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

2.4 NUTS DI MENSI ONAL STYLE

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

2.5 WASHERS

Pl ai n washers shall conformto ASTM F 844. (Oher types, when required,
shall conformto ASTM F 436.

2.6 PAI NT

Pai nt shall conformto SSPC Paint 25. Finish color shall be gray, Federal
No. 595-26307.

PART 3 EXECUTI ON

3.1 ERECTI ON
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Erection of structural steel shall be in accordance with the applicable
provi sions of Al SC-04 and AASHTO. Erection plan shall be revi ewed, stanped
and seal ed by a structural engineer licensed by the state in which the
project is |ocated.

3.1.1 Structural Connections

Anchor bolts and other connections between the structural steel and
foundati ons shall be provided and shall be properly located and built into
connecti ng worKk.

3.1.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar menbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nenbers have been pl unbed
and properly positioned, but prior to placing superinposed | oads. Separate
setting plates under columm base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar, except
where nonshrink grout is indicated on the drawings. Bedding nortar and
grout shall be as specified in Section 03300 CAST-I| N PLACE STRUCTURAL
CONCRETE.

3.1.3 Field Primng

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

3.2 | NSPECTI ON

The Contractor shall obtain and pay for the services of an independent
testing laboratory to inspect the field erection of the structural stee
and to submt a witten report stating that it conplies with the

requi renents of the Al SC and these specifications. The inspection report
shall certify the following at a m ni num

a: The materials furnished are in conpliance with the specifications.

b: The steel nenbers are erected plunb and connected in accordance
with the drawi ngs and specifications of these Contract Docunents.

c: Al mscellaneous fram ng el enents, including the truss bottom
chord "X' bracing el enments, shown on the drawi ngs were installed
in accordance with the requirements of the Contract Documrents,

Al SC, and approved shop draw ngs.

d: That a visual inspection of all field welded and bolted
connections was conducted to verify that the type, size, and
| ocation of welds and bolts are in conpliance with the
requi renents of the American Wel ding Society, AlSC, and these
Contract Documents.

e:; That prining and repainting of all field welds was conpl eted as
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speci fi ed.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL
07/ 97

PART 1 GENERAL

1.

1 REFERENCES

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

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

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

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

ASTM A 653 (1996) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by
the Hot-Di p Process

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1.1 (1994) Structural Welding Code - Steel

VI RA NI A DEPARTMENT OF TRANSPORTATI ON (VDOQT)
VDOT RBS (1994) Road and Bridge Specifications

VDOT RBSS (1993) Road and Bridge Standards

.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Al um num Rai | i ngs; GA

Manuf acturer's descriptive data and catal og cuts showi ng conpliance with
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VDOT RBS Section 410. 02.
SD- 04 Dr awi ngs
Pit Access Hatch; GA;, Stair Nosings; GA
Manuf acturer's descriptive data and catal og cuts
M scel | aneous Metal |tems; GA

Detail drawi ngs indicating material thickness, type, grade, and cl ass;

di mensi ons; and construction details. Draw ngs shall include catal og cuts,
erection details, manufacturer's descriptive data and installation
instructions, and tenplates. Detail drawings for the follow ng itens:
Steel structure, operator's house bal cony and stair railings, and pit
access | adder, pit access hatch, etc.

Fence; GA
1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
neasur enents necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AW D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123, ASTM A 653, or ASTM A 924, as applicable. Exposed fastenings shal
be conpatible materials, shall generally match in color and finish, and
shal | harnonize with the material to which fastenings are appli ed.
Materials and parts necessary to conplete each item even though such work
is not definitely shown or specified, shall be included. Poor matching of
hol es for fasteners shall be cause for rejection. Fastenings shall be
conceal ed where practicable. Thickness of netal and details of assenbly
and supports shall provide strength and stiffness. Joints exposed to the
weat her shall be forned to excl ude water

1.4 DI SSI M LAR MATERI ALS

Where dissimlar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

1.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snmpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Wrk shall be

SECTI ON 05500 Page 2



Great Bridge - Road Repl acenent 4236208R

accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance w th nanufacturer's
installation instructions and approved draw ngs, cuts, and details.

1.6  ANCHORACE

Anchor age shall be provided where necessary for fastening niscellaneous
netal items securely in place. Anchorage not otherw se specified or
i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shields, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for nasonry; nmachine and carriage bolts for
steel; and lag bolts and screws for wood.
1.7  ALUM NUM FI NI SHES
Unl ess ot herwi se specified, alum numitens shall have standard m |l finish.
1.8  SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless
ot herwi se specified. Surfaces of itens to be enbedded in concrete shal
not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS

2.1 Pl PE GUARDS

Pi pe guards shall be heavy duty steel pipe conforming to ASTM A 53, Type E
or S, weight STD, black finish.

2.2 FENCE AND FOUNDATI ONS

Fence and foundations shall conformto VDOT RBS Sections 507.02 and VDOT
RBSS.

2.3 M SCELLANEQUS
M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nounti ngs, and franes, shall be provided to conplete the work.

PART 3 EXECUTI ON

3.1 GENERAL REQUI REMENTS
Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. Alumnumrailing installation shal
conformto VDOT RBS Section 410.03

3.2 FENCE

Fence shall be installed in accordance with VDOT RBS Section 507.03.
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-- End of Section --
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SECTI ON 13281
ENG NEERI NG CONTROL OF ASBESTOS CONTAI NI NG MATERI ALS
03/ 00
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 the

basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Z9.2 (1979; R 1991) Fundanental s Governing the
Desi gn and QOperation of Local Exhaust
Syst ens

ANS| Z88. 2 (1992) Respiratory Protection

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

ASTM C 732 (1995) Aging Effects of Artificial
Weat hering on Latex Seal ants

ASTM D 522 (1993; Rev. A Mandrel Bend Test of
Attached Organic Coatings

ASTM D 1331 (1989; R 1995) Surface and Interfacial
Tensi on of Solutions of Surface-Active
Agent s

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Inpact)

ASTM E 84 (1996; Rev. A) Surface Burning
Characteristics of Building Materials

ASTM E 96 (1995) Water Vapor Transni ssion of
Materi al s

ASTM E 119 (1995; Rev. A) Fire Tests of Building

Construction and Materials

ASTM E 736 (1992) Cohesi on/ Adhesi on of Sprayed
Fire-Resistive Materials Applied to
Structural Menbers

ASTM E 1368 (1997) Visual I|nspection of Asbestos
Abat ement Projects
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1.

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1910. 134 Respiratory Protection

29 CFR 1926 Safety and Health Regul ations for
Construction

29 CFR 1926.51 Sani tation

29 CFR 1926. 200 Acci dent Prevention Signs and Tags

29 CFR 1926.59 Hazard Communi cati on

29 CFR 1926. 1101 Asbest os

40 CFR 61 Nat i onal Enmmi ssion Standards for Hazardous

Air Pollutants

40 CFR 61- SUBPART A Ceneral Provisions
40 CFR 61- SUBPART M Nat i onal Em ssion Standard for Asbestos
40 CFR 763 Asbest os Containing Material in Schools

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) Safety and Health Requirenents
Manual

ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)

EPA 340/ 1-90-018 (1990) Asbest os/ NESHAP Regul at ed Asbest os
Cont ai ning Materials Qui dance

EPA 340/ 1-90- 019 (1990) Asbest os/ NESHAP Adequately Wet
Gui dance

EPA 560/ 5- 85-024 Qui dance for Controlling Asbestos

Containing Materials in Buildings
NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH Pub No. 84-100 (1984; Supple 1985, 1987, 1988 & 1990)
NI OSH Manual of Anal ytical Methods

UNDERWRI TERS LABCRATORI ES (UL)

UL 586 (1996) High-Efficiency, Particulate, ATr
Filter Units

2 DEFI NI TI ONS
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a. Adequately Wet: A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 019 neaning to sufficiently mx or penetrate with liquid
to prevent the rel ease of particulate. |If visible enmi ssions are
observed comi ng from asbestos-containing nmaterial (ACM, then that
mat eri al has not been adequately wetted. However, the absence of
visible em ssions is not sufficient evidence of being adequately
wett ed.

b. Aggressive Method: Renoval or disturbance of building material by
sandi ng, abrading, grinding, or other nethod that breaks,
crunbl es, or disintegrates intact asbestos-containing nmateria

(ACM) .

c. Anmended Water: Water containing a wetting agent or surfactant
with a surface tension of at nobst 29 dynes per square centineter
when tested in accordance with ASTM D 1331

d. Area Sanpling: Sanpling of asbestos fiber concentrations which
approxi mate the concentrations of asbestos in the theoretica
breat hing zone but is not actually collected in the breathing zone
of an enpl oyee.

e. Asbestos: Asbestos includes chrysotile, anbsite, crocidolite,
trenolite ashbestos, anthophylite asbestos, actinolite asbestos,
and any of these nminerals that have been chenically treated and/ or
al tered.

f. Asbestos-Containing Material (ACM: Any materials containing nore
than one percent asbestos.

g. Asbestos Fiber: A particulate formof asbestos, 5 nmicroneters or
longer, with a length-to-width ratio of at least 3 to 1.

h. Authorized Person: Any person authorized by the Contractor and
required by work duties to be present in the regul ated areas.

i. Background: The anbient airborne asbestos concentration in an
uncont am nated area as neasured prior to any asbestos hazard
abatenent efforts. Background concentrations for other
(contami nated) areas are neasured in simlar but asbestos free
| ocati ons.

j. Building Inspector: Individual who inspects buildings for
asbest os and has EPA Model Accreditation Plan (MAP) "Buil ding
I nspector"” training; accreditation required by 40 CFR 763, Subpart
E, Appendix C, and holds current licensure as an asbestos
i nspector in the state where the work is to be perforned.

k. Certified Industrial Hygienist (CIH): An Industrial Hygienist
certified in the conprehensive practice of industrial hygi ene by
the American Board of Industrial Hygiene.

I. dass | Asbestos Work: Activities defined by OSHA i nvol ving the
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renoval of thernmal systeminsulation (TSI) and surfaci ng ACM

m Cass Il Asbestos Work: Activities defined by OSHA i nvol ving the
renoval of ACM which is not thernmal systeminsulation or surfacing
material. This includes, but is not linmted to, the renoval of
asbestos- containing wall board, floor tile and sheeting, roofing
and siding shingles, and construction nmastic. Certain
"incidental" roofing nmaterials such as nmastic, flashing and

cenments when they are still intact are excluded fromd ass |1
asbestos work. Renoval of small anounts of these materials which
would fit into a glovebag may be classified as a Cass Il job.

n. Cdass Il Asbestos Work: Activities defined by OSHA that involve

repair and nmi nt enance operations, where ACM including TSI and
surfacing ACM is likely to be disturbed. Operations may include
drilling, abrading, cutting a hole, cable pulling, crawing
through tunnels or attics and spaces above the ceiling, where
asbestos is actively disturbed or asbestos-containing debris is
actively disturbed.

0. Cass |V Asbestos Wirk: M ntenance and custodi al construction
activities during which enpl oyees contact but do not disturb ACM
and activities to clean-up dust, waste and debris resulting from
Cass I, Il, and Ill activities. This may include dusting
surfaces where ACM waste and debris and acconpanyi ng dust exists
and cl eaning up | oose ACM debris from TSI or surfaci ng ACM
foll owi ng construction.

p. Cean room An uncontam nated roomhaving facilities for the
storage of enployees' street clothing and uncontani nated naterials
and equi pnent.

g. Conpetent Person: 1In addition to the definition in 29 CFR 1926,
Section .32(f), a person who is capable of identifying existing
asbest os hazards as defined in 29 CFR 1926, Section .1101,
sel ecting the appropriate control strategy, has the authority to
take pronpt corrective neasures to elininate themand has EPA
Model Accreditation Plan (MAP) "Contractor/ Supervisor" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, and
hol ds current licensure as an ashestos project supervisor in the
state where the work is to be perforned.

r. Contractor: The Contractor is that individual, or entity under
contract to the U S. Arny Corps of Engineers to performthe herein
listed work.

s. Contractor/Supervisor: Individual who supervises asbestos
abat ement work and has EPA Model Accreditation Plan
"Contractor/Supervisor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C, and holds current |icensure as an
asbestos project supervisor in the state where the work is to be
per f or ned.

t. Corps of Engineers Consultant (CC): That person enployed directly
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aa.

bb.

by the Governnent to nonitor, sanple, inspect the work or in sonme
way advise the Contracting Oficer. The CCis nornally a private
consul tant, but can be an enpl oyee of the Governnent.

Critical Barrier: One or nore |layers of plastic seal ed over al
openings into a regulated area or any other sinilarly placed
physical barrier sufficient to prevent airborne asbhestos in a
regul ated area frommgrating to an adj acent area

Decontami nation Area: An enclosed area adjacent and connected to
the regul ated area and consisting of an equi pnent room shower
area, and clean room which is used for the decontanination of
workers, materials, and equi pnent that are contaninated with
asbest os.

Denmolition: The wecking or taking out of any |oad-supporting
structural nenber and any related razing, renoving, or stripping
of asbestos products.

Di sposal Bag: A 6 m |l thick, leak-tight plastic bag, pre-I|abeled
in accordance with 29 CFR 1926, Section .1101, used for
transporting asbestos waste fromcontai nnent to di sposal site.

Di sturbance: Activities that disrupt the matrix of ACM crunble
or pulverize ACM or generate visible debris from ACM

Di sturbance includes cutting away small anmounts of ACM no greater
than the anmpbunt which can be contained in 1 standard sized

gl ovebag or waste bag, not |arger than 60 inches in |length and
width in order to access a buil ding conponent.

Enpl oyee Exposure: That exposure to airborne ashbestos that would
occur if the enployee were not using respiratory protective
equi pnent .

Encapsul ant: Specific materials in various forns used to
chemically or physically entrap asbhestos fibers in various
configurations to prevent these fibers from becom ng airborne.
There are four types of encapsulants as foll ows which nust conply
wi th perfornmance requirenents as specified herein.

1. Renopval Encapsul ant (can be used as a wetting agent)

2. Bridging Encapsul ant (used to provide a tough, durable surface
coating to ashestos containing naterial)

3. Penetrating Encapsul ant (used to penetrate the asbestos
containing material encapsulating all asbestos fibers and
preventing fiber release due to routine nechani cal damage)

4. Lock-Down Encapsul ant (used to seal off or "lock-down" ninute
asbestos fibers left on surfaces from which asbestos containing
mat eri al has been renoved).

Equi prent Room or Area: An area adjacent to the regul ated area
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used for the decontam nation of enployees and their equi pnent.

cc. Friable ACM A termdefined in 40 CFR 61, Subpart M and EPA
340/ 1-90- 018 neani ng any naterial which contains nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
M croscopy (PLM, that when dry, can be crunbled, pulverized, or
reduced to powder by hand pressure. |If the asbestos content is
| ess than 10 percent, as determi ned by a nethod other than point
counting by PLM the asbestos content is verified by point
counting using PLM

dd. d ovebag: Not nore than a 60 by 60 inch inpervious plastic
bag-1i ke encl osure affixed around an asbestos-contai ning nateri al
with glove-like appendages through which nmaterial and tools may be
handl ed.

ee. High-Efficiency Particulate Air (HEPA) Filter: A filter capable
of trapping and retaining at |east 99.97 percent of all
nono- di spersed particles of 0.3 microneters in dianeter.

ff. Honbgeneous Area: An area of surfacing material or thermal system
insulation that is uniformin color and texture.

gg. Intact: ACM which has not crunbl ed, been pul verized, or otherw se
deteriorated so that the asbestos is no longer likely to be bound
with its matrix. Renoval of "intact" asphaltic, resinous,
cenmentitious products does not render the ACM non-intact sinply by
bei ng separated into smaller pieces.

hh. Mbdel Accreditation Plan (MAP): USEPA training accreditation
requi renents for persons who work with asbestos as specified in 40
CFR 763, Subpart E, Appendix C.

ii. Mdification: A changed or altered procedure, material or
conponent of a control system which replaces a procedure,
mat eri al or conmponent of a required system

j]. Negative Exposure Assessnent: A denonstration by the Contractor
to show that enpl oyee exposure during an operation is expected to
be consistently bel ow the OSHA Perni ssi bl e Exposure Linits (PELSs)

kk. Negative Pressure Enclosure (NPE): That engineering contro
techni que described as a negative pressure enclosure in 29 CFR
1926. 1101.

Il. NESHAP: National Em ssion Standards for Hazardous Air Pollutants.
The USEPA NESHAP regul ation for asbestos is at 40 CFR 61, Subpart
M

mm Nonfriable ACM A NESHAP term defined in 40 CFR 61, Subpart M and
EPA 340/ 1-90- 018 neani ng any nmaterial containing nore than 1
percent asbestos, as determ ned using the nmethod specified in 40
CFR 763, Subpart E, Appendix A, Section 1, Polarized Light
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M croscopy, that, when dry, cannot be crunbl ed, pulverized or
reduced to powder by hand pressure.

nn. Nonfriable ACM (Category |I): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90- 018 neani ng asbest os-contai ni ng
packi ngs, gaskets, resilient floor covering, and asphalt roofing
products containing nore than 1 percent asbestos as deternined
using the nethod specified in 40 CFR 763, Subpart F, Appendi x A,
Section 1, Polarized Light M croscopy.

00. Nonfriable ACM (Category I1): A NESHAP termdefined in 40 CFR 61
Subpart E and EPA 340/ 1-90-018 neani ng any naterial, excluding
Category | nonfriable ACM containing nore than 1 percent
asbestos, as determi ned using the nethods specified in 40 CFR 763,
Subpart F, Appendix A, Section 1, Polarized Light Mcroscopy, that
when dry, cannot be crunbl ed, pulverized, or reduced to powder by
hand pressure.

pp. Perm ssible Exposure Limts (PELs):

(1) PEL-Tinme weighted average(TWA): Concentration of asbestos
not in excess of 0.1 fibers per cubic centineter of air (f/cc) as
an 8 hour tine weighted average (TWA), as deternined by the nethod
prescribed in 29 CFR 1926, Section .1101, Appendix A or the
current version of NIOSH Pub No. 84-100 anal ytical nmethod 7400

(2) PEL-Excursion Limt: An airborne concentration of asbestos
not in excess of 1.0 f/cc of air as averaged over a sanpling
period of 30 m nutes as determ ned by the nmethod prescribed in 29
CFR 1926, Section .1101, Appendix A, or the current version of

Nl OSH Pub No. 84-100 anal ytical method 7400

qq. Personal Sanmpling: Air sanpling which is perfornmed to determ ne
asbestos fiber concentrations within the breathing zone of a
specific enployee, as perfornmed in accordance with 29 CFR
1926. 1101.

rr. Project Designer: Individual who plans, designs, and specifies
asbest os abat enent work and has EPA Mddel Accreditation Plan
"Project Designer" training; accreditation required by 40 CFR 763,
Subpart E, Appendix C, and holds current |icensure as an asbestos
proj ect designer in the state where the work is to be perforned.

ss. Project Mnitor: Individual who generally serves as the building
owner's representative, perforns final clearance air nonitoring
and observes work activities perforned by the contractor in order
to ensure that abatenent work tasks are conpleted according to
specifications and in conpliance with applicable regulatory
requi renents. The project nonitor al so has EPA Model Accreditation
Plan "Project Monitor" training; accreditation required by 40 CFR
763, Subpart E, Appendix C, and holds current |icensure as an
asbestos project nonitor in the state where the work is to be
perfornmed. It is a conflict of interest and a violation of
Virginia regulations (Section 54.1-501.1 of the Code of Virginia)
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for an asbestos contractor to have a direct enployer/enpl oyee
relationship with a Project Mnitor working on an asbestos project
perforned by the asbestos contractor. Also, an asbestos
contractor shall not have any financial interests in the firm of
which a Project Mnitor is an enpl oyee.

tt. Private Qualified Person (PQP): That qualified person hired by
the contractor to performthe herein |isted tasks.

uu. Qualified Person (QP): A Registered Architect, Professiona
Engi neer, Certified Industrial Hygienist, consultant or other
qual i fied person who has successfully conpleted training and is
therefore accredited under a legitinmate State Model Accreditation
Pl an as described in 40 CFR 763 as an Asbestos |Inspector, Asbestos
Contractor/ Supervisor, and an Asbestos Project Designer; and has
successfully conpleted the National Institute of Qccupationa
Safety and Health (NI OSH) 582 course "Sanpling and Eval uating
Ai rborne Asbestos Dust" or equivalent. The QP nust be qualified
to performvisual inspections as indicated in ASTME 1368. The QP
shal |l be appropriately licensed in the State of Virginia.

vv. Regulated Area: An OSHA termdefined in 29 CFR 1926, Section
. 1101 meani ng an area established by the Contractor to denarcate
areas where Class I, II, and Il asbestos work is conducted; also
any adj oi ning area where debris and waste from such asbestos work
accunul ate; and an area w thin which airborne concentrations of
asbestos exceed, or there is a reasonable possibility they may
exceed, the perm ssible exposure limt.

ww. Renoval: All operations where ACMis taken out or stripped from
structures or substrates, and includes denolition operations.

XxX. Repair: Overhauling, rebuilding, reconstructing, or
recondi ti oning of structures or substrates, including
encapsul ati on or other repair of ACMattached to structures or
substrates. If the amount of asbestos so "di sturbed" cannot be
contained in 1 standard gl ovebag or waste bag, Cass | precautions
are required.

yy. Spills/Enmergency O eanups: < eanup of sizable anmpbunts of asbestos
wast e and debris which has occurred, for exanple, when water
damage occurs in a building, and sizable anounts of ACM are
di sl odged. A Conpetent Person evaluates the site and ACMto be
handl ed, and based on the type, condition and extent of the
di sl odged material, classifies the cleanup as Class I, II, or III.
Only if the material was intact and the cleanup involves nere
contact of ACM rather than disturbance, could there be a dass |V
classification.

zz. Surfacing ACM Asbestos-containing material which contains nore
than 1% asbestos and is sprayed-on, trowel ed-on, or otherw se
applied to surfaces, such as acoustical plaster on ceilings and
fireproofing materials on structural nenbers, or other materials
on surfaces for acoustical, fireproofing, or other purposes.
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aaa. Thermal systeminsulation (TSI) ACM ACM whi ch contains nore
than 1% asbestos and is applied to pipes, fittings, boilers,
breechi ng, tanks, ducts, or other interior structural conponents
to prevent heat |oss or gain or water condensation

bbb. Transite: A generic nane for asbhestos cenent wall board and pi pe.

ccc. Worker: Individual (not designated as the Conpetent Person or a
supervi sor) who perforns asbestos work and has conpl et ed asbest os
worker training required by 29 CFR 1926, Section .1101, to include
EPA Model Accreditation Plan (MAP) "Worker" training;
accreditation required by 40 CFR 763, Subpart E, Appendix C, if
required by the OSHA Class of work to be perfornmed or by the state
where the work is to be perforned.

1.3 REQUI REMENTS
1.3.1 Description of Wrk

The work covered by this section includes the handling and control of
asbestos containing naterials and descri bes sone of the resultant
procedures and equi pnent required to protect workers, the environnent and
occupants of the building or area, or both, fromcontact with airborne
asbestos fibers. The work also includes the disposal of any ashestos
containing materials generated by the work. More specific operationa
procedures shall be outlined in the Asbestos Hazard Abatenent Plan call ed
for elsewhere in this specification. The ashestos work includes the
denolition and renoval of various buildings as indicated on the project
drawi ngs, that are located in areas to be inpacted by bridge approach
construction. Under normal conditions non-friable or chem cally bound

mat eri al s contai ni ng asbest os woul d not be consi dered hazardous; however,
this material nay rel ease airborne asbestos fibers during denolition and
removal and therefore nust be handled in accordance with Federal, State,
and | ocal renoval and disposal requirenents and procedures as specified
herein. Al friable ACMshall be renoved prior to building denolition
Prior to subm ssion of the required Asbestos Hazard Abatenent Plan, the PQP
shal | be responsi ble for conducting an inspection of the structures
designated for denolition in order to assess the condition of existing
ACMs, and to determ ne the exact |ocations and quantities of ACM and

regul ated asbestos-containing materials (RACMs) that may be left in-place
during denolition and that nust be renoved and di sposed of prior to the
conmmencenent of building demolition. This determ nation shall be based
upon the requirements of 40 CFR 61- SUBPART M Section 61.145. \Were the
PQP makes a determnation that ACM or RACM nmay be left in-place during
denolition, the Asbestos Hazard Abatenent Pl an shall address specific
requi renents and procedures, as deened necessary, for the protection of
wor kers and the environnment, and for naintai ning asbestos-containi ng waste
materials adequately wet at all times during/after denolition and during
handl i ng and transport for disposal. The building occupants/tenants will
be evacuated fromthe buildings prior to the commrencenent of asbestos
abatenment, denolition, and renoval work. A listing of previously
identified asbestos-containing naterials found in buildings and structures
i ndi cated for denolition/disposal nay be found attached at the end of this
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SECTI ON
1.3.2 Unexpect ed Di scovery of Asbestos

For any previously untested building materials or conponents suspected to
contain asbestos and located in areas to be inmpacted by denolition, the
Contractor shall notify the Contracting Oficer (CO who will have the
option of ordering up to 10 bulk sanples to be obtained by the Contractor
and delivered to a | aboratory accredited under the National Institute of

St andards and Technol ogy (NI ST) "National Voluntary Laboratory
Accreditation Program (NVLAP)" and anal yzed by PLM or TEM at established
unit costs. Any additional conponents identified as ACM and approved for
abatenment, renoval and disposal by the Contracting Oficer shall be renpved
and di sposed of by the Contractor in accordance with the requirenents of
this specification, and will be paid for by an equitable adjustnment in the
contract cost. Sanpling activities undertaken to determi ne the presence
of additional ACM shall be conducted by personnel who have successfully
conpl eted the EPA Model Accreditation Plan (MAP) "Buil ding Inspector”
training course required by 40 CFR 763, Subpart E, Appendix C

1.3.2 Medi cal Requirenents

Provi de medi cal requirenents including but not Iimted to nedica
surveillance and nedi cal record keeping as listed in 29 CFR 1926.1101

1.3.2.1 Medi cal Exam nati ons

Bef ore exposure to airborne asbestos fibers, provide workers with a

conpr ehensi ve nedi cal exam nation as required by 29 CFR 1926.1101 or ot her
pertinent State or local directives. This requirenment nust have been
satisfied within the 12 nonths prior to the start of work on this contract.
The sane nedi cal exam nation shall be given on an annual basis to

enpl oyees engaged in an occupation involving asbestos and within 30

cal endar days before or after the termnation of enployment in such
occupation. Specifically identify x-ray filns of asbestos workers to the
consul ting radi ol ogi st and mark nmedi cal record jackets with the word

" ASBESTCS. "

1.3.2.2 Medi cal Records

Mai ntai n conpl ete and accurate records of enployees' nedical exam nations,
nedi cal records, and exposure data for a period of 30 years after

term nation of enploynment and nmake records of the required nedica

exam nati ons and exposure data available for inspection and copying to: the
Assi stant Secretary of Labor for Occupational Safety and Health (OSHA), or
aut hori zed representatives of them and an enpl oyee's physician upon the
request of the enployee or former enpl oyee.

1.3.3 Trai ni ng
Train all personnel involved in the asbestos control work in accordance
with United States Environnental Protection Agency (USEPA) Asbestos Hazard

Enmer gency Response Act (AHERA) training criteria or State training criteria
whi chever is nore stringent. The Contractor shall docunent the training by
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providing: dates of training, training entity, course outline, nanes of
instructors, and qualifications of instructors upon request by the
Contracting Oficer. Furnish each enployee with respirator training and
fit testing adnministered by the PQP as required by 29 CFR 1926.1101. Fully
cover engineering and other hazard control techni ques and procedures.

1.3. 4 Permts, Licenses, and Notifications

bt ai n necessary pernits and licenses in conjunction with asbhestos
denolition and renoval, hauling, and disposition, and furnish notification
of such actions required by Federal, State, regional, and |local authorities
prior to the start of work. Notify Region IIl, of the United States

Envi ronnental Protection Agency (USEPA), the Virginia Department of Labor
and Industry, and the Contracting Oficer in witing 10 worki ng days prior
to comencenment of work in accordance with 40 CFR 61- SUBPART M

1.3.5 Envi ronment, Safety and Heal th Conpli ance

In addition to detailed requirenents of this specification, conply with

t hose applicable | aws, ordinances, criteria, rules, and regul ati ons of
Federal, State, regional, and |local authorities regarding handling,
storing, transporting, and di sposing of asbestos waste materials. Conply
with the applicable requirements of the current issue of 29 CFR 1926. 1101
40 CFR 61- SUBPART A, 40 CFR 61-SUBPART M and EM 385-1-1. Subnit matters
of interpretation of standards to the appropriate adninistrative agency for
resol ution before starting the work. Where the requirenents of this
specification, applicable laws, rules, criteria, ordinances, regulations,
and referenced docunments vary, the nost stringent requirenment as defined by
the Governnent shall apply. The follow ng | aws, ordi nances, criteria,
rul es and regul ations regarding renoval, handling, storing, transporting
and di sposi ng of asbestos nmterials apply:

a. 18 VAC 15-20, Virginia Asbestos Licensing Regul ations

b. 16 VAC 25-20, Virginia Regul ations Concerning Licensed Asbestos
Contractor Notification, Asbestos Project Permits, and Pernmt Fees

c. 9 VAC 20-80-640, Virginia Regulations for the D sposal of Asbestos
Cont ai ni ng Waste Materials

1.3.6 Respiratory Protection Program

Establish and inplenent a respirator programas required by ANSI Z88.2, 29
CFR 1926. 1101, and 29 CFR 1910.134. Submit a witten description of the
programto the Contracting O ficer.

1.3.7 Asbest os Project Supervisor (Designated Conpetent Person)

The Contractor shall be represented onsite by a designated Asbestos
Proj ect Supervisor (Conpetent Person), who has conpl eted EPA Model
Accreditation Plan (MAP) "Contractor/ Supervisor" training
accreditation required by 40 CFR 763, Subpart E, Appendix C, and
who has been assigned responsibility for inplenmentation of the
Contractor's Asbestos Hazard Abatenent Pl an, given authority to
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direct work perforned under this contract, and to verify
conpl i ance.
1.3.8 Hazard Conmuni cation
Adhere to all parts of 29 CFR 1926.59 and provide the Contracting Oficer
with a copy of the Material Safety Data Sheets (MSDS) for all materials
brought to the site.

1.4 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures."

1.4.1 SD-01 Data
a. Local exhaust equipnent; GA
b. Vacuuns; GA
c. Vacuumfilters; GA
d. Respirators; GA
e. Pressure differential autonmatic recording instrunent; GA
f. Amended water; GA
g. dovebags; GA
h. Encapsul ants; GA
i. Water filtration equipnment and filters; GA
1.4.2 SD- 04 Dr awi ngs
a. Wik Zones; GA
b. Decontamination Facilities; GA
1.4.3 SD-06 Instructions
a. Chemcals and equi pnent; GA

b. WMterial Safety Data Sheets (MsDS) for all nmaterials proposed
for transport to the project site; GA

1.4.4 SD-08 Statenents
a. Asbestos hazard abatenent plan; GA
b. Respiratory protection program GA

c. Hazard communication program GA
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1.4.4.1 Asbest os Hazard Abatenent Pl an

Submit a detailed plan of the safety precautions such as | ockout, tagout,
tryout, fall protection, and confined space entry procedures and equi prment
and work procedures to be used in the renoval and denolition of naterials
contai ni ng ashestos. The plan, not to be conbined with other hazard

abat enment plans, shall be prepared, signed, and sealed by the PQP. Provide
a Table of Contents for each abatenent submittal, which shall followthe
sequence of requirenents in the contract. Such plan shall include but not
be linmted to the precise personal protective equipnment to be used
including, but not limted to, respiratory protection, type of whol e-body
protection, the |ocation of asbestos control areas including clean and
dirty areas, buffer zones, showers, storage areas, change roons, renoval
net hod, interface of trades involved in the construction, sequencing of
asbestos related work, disposal plan, type of wetting agent and asbestos
seal er to be used, l|ocations of |ocal exhaust equi pnent, planned air

noni toring strategies, and a detailed description of the nethod to be

enpl oyed in order to control environmental pollution. The plan shall also
i nclude both fire and medi cal energency response plans. The Asbestos
Hazard Abatenent Plan rmust be approved in witing prior to starting any
asbestos work. The Contractor, Ashestos Project Supervisor, and PQP shal
neet with the Contracting Oficer prior to beginning work, to discuss in
detail the Asbestos Hazard Abatement Pl an, including work procedures and
safety precautions. Once approved by the Contracting Oficer, the plan
will be enforced as if an addition to the specification. Any changes
required in the specification as a result of the plan shall be identified
specifically in the plan to allow for free di scussion and approval by the
Contracting O ficer prior to starting work.

1.4.4.2 Respiratory Protection Program

Submit a witten program nanual or operating procedure including nethods of
conpliance with regul atory statutes.

1.4.4.3 Hazard Conmuni cati on Program
Submit a witten Hazard Conmuni cati on Program and conpl et e hazar dous
material inventory, including operating procedures and net hods of
conpliance with regulatory statutes and the requirenents of EM 385-1-1
1.4.5 SD- 09 Reports
a. Air sanpling results; GA
b. Exposure assessnent and air nonitoring data report; GA
c. Pressure differential recordings for |ocal exhaust system GA
d. Asbestos disposal quantity report; GA

e. Encapsul ation test patches; GA

f. Cearance inspection and sanpling; GA
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1.4.5.1 Air Sanpling Results
Conpl ete fiber counting and provide results to the PQP for reviewwithin 16
hours of the "tinme off" of the sanple punp. Notify the Contracting Oficer
i medi ately of any airborne |evels of ashestos fibers in excess of the
acceptable limts. Submt sanpling results to the Contracting O ficer and
the affected Contractor enpl oyees where required by law wi thin 3 working
days, signed by the testing |aboratory enpl oyee performng air sanpling,
t he enpl oyee that anal yzed the sanmple, and the PQP. Notify the Contractor
and the Contracting Oficer imediately of any variance in the pressure
di fferential which could cause adjacent unseal ed areas to have ashestos
fiber concentrations in excess of 0.01 fibers per cubic centineter or
background whi chever is higher. In no circunstance shall |evels exceed 0.1
fi bers per cubic centineter.
1.4.6 SD- 13 Certificates
a. Contractor's Qualifications; GA
b. Private qualified person docunentation; GA
c. Project Supervisor (Conpetent Person) docunentation; GA
d. Testing |aboratory; GA
e. Landfill approval; GA
f. Enployee training; GA
g. Medical certification requirenents; GA
h. Chem cal encapsul ants and seal ers; GA
i. Water filtration equi pnent; GA
j. Local exhaust equi pnent and ventilation systens; GA
k. Vacuuns and vacuumfilters; GA
I. Oher equipnent used to contain airborne asbestos fibers; GA
1.4.6.1 Contractor's Qualifications
Submit the nane, address, and tel ephone nunber of the Contractor selected
to perform asbestos hazard abatenent activities or asbestos denolition
renoval , and di sposal operations. Provide certification that the
Contractor is currently licensed in the Commonweal th of Virginia as an
Asbest os Abat ement Contractor, and that the Contractor has prior experience
on asbestos hazard abatenment or denolition/removal projects simlar in
nature and extent to ensure their capability to performthe work in a

sati sfactory manner.

1.4.6.2 Private Qualified Person Docunentation
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Submit the nane, address, and tel ephone nunber of the Private Qualified
Person (PQP) selected to prepare the Asbestos Hazard Abatenent Plan, direct
noni toring and training, and docunented evidence that the PQP has
successfully conpleted training in and is accredited, |icensed, and
certified as, a Building Inspector, Contractor/Supervisor, and Asbestos
Proj ect Designer as described by 40 CFR 763, and has successfully conpl et ed
the National Institute of Occupational Safety and Health (N OSH) 582 course
"Sanpling and Eval uati ng Airborne Asbestos Dust"” or equivalent. The PQP
shal |l be appropriately licensed in the State of Virginia. The PQP shal
submt the name, enploying firm address, and tel ephone nunber for any

desi gnated individual (s) who will be perform ng the function of a Project
Monitor for this project. The Project Mnitor shall serve as the owner's
representative, and shall be responsible for performng final clearance air
noni toring, and for observing work activities perfornmed by the contractor
in order to ensure that abatenment work tasks are conpl eted according to
specifications and in conpliance with applicable regulatory requirenents.
Provi de docunented evidence that the project nonitor has EPA Model
Accreditation Plan "Project Monitor" training; accreditation required by 40
CFR 763, Subpart E, Appendix C, and holds current licensure as an ashestos
Project Monitor in the Commonweal th of Virginia.

1.4.6.3 Asbest os Project Supervisor (Conpetent Person)

Submit the nane, address, tel ephone nunber, of the Project Supervisor
(Conpet ent Person), and ot her supervisors who have responsibility to

i mpl enent the Accident Prevention Plan, including the Asbestos Hazard

Abat enent Plan and Activity Hazard Anal yses, the authority to direct work
perfornmed under this contract and verify conpliance, and have EPA Mde
Accreditation Plan (MAP) "Contractor/Supervisor" training accreditation
required by 40 CFR 763, Subpart E, Appendix C. The Project Supervisor and
ot her supervisors shall provide, and the Contractor shall submt,
certification of licensure as an asbestos project supervisor in the
Commonweal th of Virginia, the "Contractor/ Supervisor"” course conpletion
certificate, and the nost recent certificate for required refresher
training. The Contractor shall subnit evidence that the Project Supervisor
has a mininumof 2 years of on-the-job asbestos abatenent experience

rel evant to project supervisor responsibilities and the other supervisors
have a m nimum of 1 year on-the-job asbestos abatenent experience
conmensurate with the responsibilities they will have on this project.

1.4.6.4 Testing Laboratory

Submit the nane, address, and tel ephone nunber of each testing |aboratory
sel ected for the sanpling, analysis, and reporting of airborne
concentrations of asbestos fibers along with evidence that each | aboratory
sel ected hol ds appropriate licensure in the Commonwealth of Virginia
(Asbestos Anal ytical Laboratory), certification that each |aboratory is
Anerican I ndustrial Hygi ene Association (Al HA) accredited, that persons
counting the sanpl es have been judged proficient by current inclusion on
the Al HA Asbestos Anal ysis Registry (AAR), and evi dence of successful
participation of the I aboratory in the Proficiency Analytical Testing (PAT)
Program \Were analysis to determ ne ashestos content in bulk materials or
transm ssion electron nicroscopy is required, submt evidence that the

SECTI ON 13281 Page 15



Great Bridge - Road Repl acenent 4236208R

| aboratory is accredited by the National Institute of Science and
Technol ogy (NI ST) under National Voluntary Laboratory Accreditation Program
(NVLAP) for ashestos anal ysis.

1.4.6.5 Landfill Approva

Submit written evidence that the designated landfill is approved for
asbestos disposal by EPA, State and | ocal regulatory agency(s). Submt to
the Contracting Oficer, waste shipnent records, prepared in accordance
with Federal and State regul ati ons, signed and dated by an agent of the
landfill, certifying the anbunt of asbestos naterials delivered to the
landfill, within 3 days after delivery.

1.4.6.6 Enpl oyee Trai ni ng

Submit certificates (Certificate of Wrker's Acknow edgnent), signed by
each enpl oyee and by the PQP, indicating that the enpl oyee has received
training in the proper handling of naterials and wastes that contain
asbestos in accordance with 40 CFR 763; understands the health inplications
and risks involved, including the illnesses possible fromexposure to

ai rborne asbestos fibers; understands the use and limts of the respiratory
equi pnment to be used; and understands the results of nonitoring of airborne
guantities of asbestos as related to health and respiratory equi pnent as
indicated in 29 CFR 1926.1101 on an initial and annual basis. Certificates
shal | be organi zed by individual worker, not grouped by type of
certification, and shall be submtted to the Contracting O ficer for review
and acceptance using the fornmat provided at the end of this SECTI ON

1.4.6.7 Medi cal Certification
Provide a witten certification for each worker and supervisor, signed by a
i censed physician indicating that the worker and supervi sor has net or
exceeded all of the nedical prerequisites listed herein and in 29 CFR
1926. 1101 and 29 CFR 1910. 134 as prescribed by | aw.
1.4.7 SD- 18 Records
a. Notifications; GA
b. Rental equipnent; GA
c. Respirator programrecords; GA
d. Pernmits and licenses; GA
e. Waste shipnent records and if applicable exenption report; GA
1.4.7.1 Noti fications
Notify the Contracting O ficer and ot her appropriate Governnent agencies in
witing 10 working days prior to the start of asbestos work as indicated in
applicabl e | aws, ordinances, criteria, rules, and regulations. Provide a

conpl eted copy of all required project notification statenents (U S. EPA/ VA
Dept. of Labor & Industry), to the Contracting O ficer for review and
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accept ance.
1.4.7.2 Rent al Equi prent
Provide a copy of the witten notification to the rental conpany concerning
the i ntended use of the equiprment and the possibility of asbestos
contam nati on of the equipnent.

1.4.7.3 Respi rat or Program Records

Submit records of the respirator programas required by ANSI Z88.2, 29 CFR
1910. 134, and 29 CFR 1926.1101.

PART 2 PRODUCTS

2.1 ENCAPSULANTS
Shal | conformto current USEPA requirenents, shall contain no toxic or
hazar dous substances as defined in 29 CFR 1926.59, and shall conformto the

foll owi ng perfornmance requirenents.

2.1.1 Rermoval Encapsul ants

Requi r emrent Test Standard

Fl ane Spread - 25, Snoke Emission - 50 ASTM E 84

Li fe Expectancy - 20 years ASTM C 732 Accel erat ed
Agi ng Test

Perneability - Mninum 0.4 perns ASTM E 96

2.1.2 Bri dgi ng Encapsul ant

Requi r emrent Test Standard

Fl ane Spread - 25, Snoke Emission - 50 ASTM E 84

Li fe Expectancy - 20 years ASTM C 732 Accel erat ed
Agi ng Test

Perneability - Mninum 0.4 perns ASTM E 96

Fire Resistance - Negligible affect on ASTM E 119

fire resistance rating over 3 hour test
(Cassified by UL for use over fibrous
and cenentitious sprayed fireproofing)

| npact Resistance - M ni num ASTM D 2794
43 in/lb Gar dner | npact Test
Flexibility - no rupture or cracking ASTM D 522

Mandr el Bend Test
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2.

1.3 Penetrating Encapsul ant
Requi r emrent
Fl ane Spread - 25, Snoke Emission - 50

Li fe Expectancy - 20 years

Perneability - Mninum 0.4 perns

Cohesi on/ Adhesi on Test -
50 pounds of force/foot

Fire Resistance - Negligible affect on
fire resistance rating over 3 hour test
(Cassified by UL for use over fibrous
and cenentitious sprayed fireproofing)

| npact Resistance - M ni num
43 in/lb

Flexibility - no rupture or cracking

. 1.4 Lock- down Encapsul ant

Requi r emrent
Fl ane Spread: 25, Snoke Emission - 50

Li fe Expectancy: 20 years

Perneability: M ninum 0.4 perns

Fire Resistance: Negligible affect on
fire resistance rating over 3 hour test

(Tested with fireproofing over encapsul ant

applied directly to steel nenber)

Bond Strength: 100 pounds of force/foot

4236208R

Test Standard

ASTM E 84

ASTM C 732 Accel er at ed
Agi ng Test

ASTM E 96

ASTM E 736

ASTM E 119

ASTM D 2794
Gar dner | npact Test

ASTM D 522
Mandr el Bend Test

Test Standard

ASTM E 84

ASTM C 732 Accel er at ed
Agi ng Test

ASTM E 96

ASTM E 119

ASTM E 736

(Tests conpatibility with cenentitious and fibrous fireproofing)

PART 3 EXECUTI ON

3.

1 EQU PMVENT

At all tinmes, provide the Contracting Officer or the Contracting Oficer's
Representative, with at | east two conplete sets of personal protective

equi pnment as required for entry to and i nspection of asbestos control
areas. Provide equivalent training to the Contracting Oficer or a

desi gnated representative as provided to Contractor enployees in the use of

the required personal protective equi pnment.
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certificate of conpliance for all equipnent used to contain airborne
asbestos fibers.

3.1.1 Respirators

Sel ect respirators fromthose approved by the National Institute for
Cccupational Safety and Health (NI CSH), Departnent of Health and Hunan
Servi ces.

3.1.1.1 Respirators for Handling Asbestos

Provi de personnel engaged in pre-cleaning, cleanup, handling, renoval,
denolition, and disposal of asbestos materials with respiratory protection
as indicated in 29 CFR 1926. 1101 and 29 CFR 1910. 134, and as directed by

t he PQP

3.1.2 Ext eri or Whol e Body Protection
3.1.2.1 Quter Protective d othing

Provi de personnel exposed to asbestos with di sposable "non-breathable,"
whol e body outer protective clothing, head coverings, gloves, and foot
coverings. Provide disposable plastic or rubber gloves to protect hands.
Cloth gloves may be worn inside the plastic or rubber gloves for confort,
but shall not be used alone. Make sleeves secure at the wists, nmake foot
coverings secure at the ankles, and make cl othing secure at the neck by the
use of tape.

3.1.2.2 Work d ot hi ng

Provide cloth work clothes for wear under the outer protective clothing and
foot coverings and either dispose of or properly decontani nate them as
recommended by the PQP after each use.

3.1.2. 3 Per sonal Decontam nati on Unit

Provide a tenporary, negative pressure unit with a separate decontam nation
| ocker room and cl ean | ocker roomwith a shower that conplies with 29 CFR
1926.51(f)(4)(ii) through (V) in between for personnel required to wear
whol e body protective clothing. Provide two separate | ockers for each
asbestos worker, one in each | ocker room Keep street clothing and street
shoes in the clean | ocker. HEPA vacuum and renobve asbestos contam nat ed

di sposabl e protective clothing while still wearing respirators at the
boundary of the asbestos work area and seal in inperneable bags or
contai ners for disposal. Do not wear work clothing between home and worKk.

Locat e showers between the decontani nation | ocker roomand the clean | ocker
room and require that all enpl oyees shower before changing into street
clothes. Collect used shower water and filter with approved water
filtration equi pnent to renove asbestos contam nation. Dispose of filters
and residue as asbestos waste. Discharge clean water to the sanitary
system Dispose of asbestos contam nated work clothing as asbestos

contam nated waste. Decontami nation units shall be physically attached to
t he asbestos control area. Build both a personnel decontam nation unit and
an equi pnent decontanination unit onto and integral with each asbestos
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control area

3.1.2.4 Eye Protection

4236208R

Provi de goggl es to personnel engaged i n asbestos abatenent operations when
the use of a full face respirator is not required.

3.1.3 Warni ng Signs and Label s

Provi de warning signs at all approaches to ashestos control
signs at such a distance that personne
necessary protective steps required before entering the area.
| abel s and affix to all asbestos materials, scrap, waste,

products contami nated with asbestos.

3.1.3.1 Warni ng Sign

Provi de vertical format conformng to 29 CFR 1926. 200,

Legend

Danger

Asbest os

Cancer and Lung Di sease Hazard
Aut hori zed Personnel Only
Respirators and Protective

Clothing are Required in
this Area

Spaci ng between lines shall be at |east equa

any two lines.

3.1.3.2 War ni ng Label s

Not ati on

one inch Sans Serif
Cot hic or Bl ock

one inch Sans Serif
Cot hic or Bl ock

1/4 inch Sans Serif
Cot hic or Bl ock

1/4 inch Gothic

1/4 inch Gothic

Locat e
may read the sign and take the
Provi de
and ot her

and 29 CFR 1926.1101
m ni mum 20 by 14 inches displaying the followi ng | egend in the | ower

panel :

to the height of the upper of

Provide | abels conformng to 29 CFR 1926.1101 of sufficient size to be
clearly legible, displaying the follow ng | egend:

DANCER

CONTAI NS ASBESTOS FI BERS

AVO D CREATI NG DUST

CANCER AND LUNG DI SEASE HAZARD

BREATHI NG ASBESTCOS DUST MAY
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CAUSE SERI OUS BCDI LY HARM
3.1. 4 Tool s

Vacuuns shall be leak proof to the filter and equi pped with HEPA filters.
Filters on vacuuns shall conformto ANSI Z9.2 and UL 586. Do not use power
tools to renopve ashestos containing nmaterials unless the tool is equipped
with effective, integral HEPA filtered exhaust ventilation systens. Renobve
all residual asbestos fromreusable tools prior to storage or reuse.

3.1.5 Rent al Equi prent

If rental equiprment is to be used, furnish witten notification to the
rental agency concerning the intended use of the equi pnent and the
possi bility of asbestos contam nation of the equi pnent.

3.1.6 d ovebags
Submit written manufacturers proof that glovebags will not break down under
t he expected tenperatures and conditions of use.

3.2 GENERAL REQUI REMENTS

Asbest os denolition, renmoval, and abatenent work tasks shall be perforned
as shown on the attached Tables and Figures , as summarized in paragraph
DESCRI PTI ON OF WORK, and as indicated in the Contractor's accepted Acci dent
Prevention Pl an, Asbestos Hazard Abatenment Plan, and Activity Hazard

Anal yses. The Contractor shall use the engineering controls and work
practices required in 29 CFR 1926, Section .1101(g) in all operations
regardl ess of the |evels of exposure. Personnel shall wear and utilize
protective clothing and equi pment as specified. The Contractor shall not
permt eating, snoking, drinking, chew ng or applying cosnetics in the
regul ated area. Al hot work (burning, cutting, welding, etc.) shall be
conduct ed under controlled conditions in conformance with 29 CFR 1926,
Section .352, Fire Prevention. Personnel of other trades, not engaged in
asbest os abatenent activities, shall not be exposed at any tine to airborne
concentrations of asbestos unless all the adm nistrative and personal
protective provisions of the Contractor's Asbestos Hazard Abatenent Pl an
are conmplied with by the trade personnel. Power to the regul ated area
shal | be | ocked-out and tagged in accordance with 29 CFR 1910, and
tenporary electrical service with verifiable ground fault circuit
interrupters (GFCl) shall be provided as needed. Tenporary electrica
service shall be disconnected when necessary for wet renmoval. The
Contractor shall stop abatenent work in the regul ated area i medi ately when
the airborne total fiber concentration: (1) equals or exceeds 0.01 f/cc,
or the pre-abatenent concentration, whichever is greater, outside the

regul ated area; or (2) equals or exceeds 1.0 f/cc inside the regul ated
area. The Contractor shall correct the condition to the satisfaction of
the Contracting Oficer, including visual inspection and air sanpling.

Work shall resume only upon notification by the Contracting Oficer
Corrective actions shall be docunented.

3.3 PROTECTI ON OF ADJACENT WORK OR AREAS TO REMAI N

Asbestos denolition, renmoval, and abatenent shall be performed w thout
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damage to or contam nation of adjacent work or area. Were such work or
area i s damaged or contam nated, as verified by the Contracting Oficer
using visual inspection or sanple analysis, it shall be restored to its
original condition or decontam nated by the Contractor at no expense to the
CGovernnment, as deened satisfactory by the Contracting Oficer. This

i ncl udes inadvertent spill of dirt, dust, or debris in which it is
reasonabl e to conclude that asbestos may exist. Wen these spills occur
work shall stop in all effected areas immediately and the spill shall be

cl eaned. When satisfactory visual inspection and air sanpling anal ysis
results are obtained and have been eval uated by the PQP and the Contracting
O ficer, work shall proceed.

3.4 METHODS OF COWVPLI ANCE
3.4.1 Mandat ed Practices

The Contractor shall enploy proper handling procedures in accordance wth
29 CFR 1926 and 40 CFR 61, Subpart M and the specified requirements. The
specific denolition, renoval, and abatement techniques and itens identified
shall be detailed in the Contractor's Asbestos Hazard Abatement Pl an
including, but not linmted to, details of construction naterials,

equi pnrent, and handl i ng procedures. The Contractor shall use the follow ng
engi neering controls and work practices in all operations, regardless of
the | evel s of exposure:

a. Vacuum cl eaners equi pped with HEPA filters to collect debris and
dust contai ni ng ACM

b. Wet nmethods or wetting agents to control enployee exposures during
asbestos handling, mxing, renoval, cutting, application, and
cl eanup; except where it can be denonstrated that the use of wet
nmet hods i s unfeasible due to, for exanple, the creation of
el ectrical hazards, equipnent nmal function, and in roofing.

c. Prompt clean-up and disposal in |eak-tight containers of wastes
and debris contam nated wi th asbest os.

d. Inspection and repair of polyethylene in work and high traffic
ar eas.

e. Ceaning of equipnent and surfaces of containers filled with ACM
prior to renoving them fromthe equi pnent room or area.

3.4.2 Control Methods

The Contractor shall use the follow ng control methods to conmply with the
PELs:

a. Local exhaust ventilation equipped with HEPA filter dust
col l ection systens;

b. Enclosure or isolation of processes produci ng asbestos dust;

c. Ventilation of the regulated area to nove contaninated air away
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fromthe breathing zone of enployees and toward a filtration or
col l ection device equipped with a HEPA filter

d. Use of other work practices and engi neering controls;

e. Were the feasible engineering and work practice controls
descri bed above are not sufficient to reduce enpl oyee exposure to
or below the PELs, the Contractor shall use themto reduce
enpl oyee exposure to the | owest |evels attainable by these
controls and shall suppl enent them by the use of respiratory
protection that conplies with paragraph, Respiratory Protection
Program

3.4.3 Unaccept abl e Practi ces

The foll owing work practices and engi neering controls shall not be used for
work related to asbestos or for work which disturbs ACM regardl ess of
neasured | evel s of asbestos exposure or the results of initial exposure
assessnents:

a. High-speed abrasive disc saws that are not equi pped with point of
cut ventilator or enclosures with HEPA filtered exhaust air.

b. Conpressed air used to renpve asbestos, or materials containing
asbestos, unless the conpressed air is used in conjunction with an
encl osed ventilation system designed to capture the dust cloud
created by the conpressed air.

c. Dry sweeping, shoveling, or other dry clean-up of dust and debris
cont ai ni ng ACM

d. Enployee rotation as a neans of reducing enpl oyee exposure to
asbest os.

3.4.4 Class | Work Procedures

In addition to requirenments of paragraphs Mandated Practices and Control
Met hods, the foll owi ng engineering controls and work practices shall be
used:

a. A Conpetent Person (Asbestos Project Supervisor) shall supervise
the installation and operation of the control system

b. For jobs involving the renoval of nore than 25 feet or 10 square
feet of TSI or surfacing material, the Contractor shall place
critical barriers over all openings to the regul ated area.

c. HVAC systens shall be isolated in the regul ated area by sealing
with a double layer of plastic or air-tight rigid covers.

d. I nperneable dropcloths (two |ayers of 6-nmil polyethyl ene sheeting

or greater thickness) shall be placed on surfaces beneath al
renoval activity.
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e. Were a negative exposure assessnent has not been provided or
wher e exposure nonitoring shows the PEL was exceeded, the
regul ated area shall be ventilated to nove contami nated air away
fromthe enpl oyee's breathing zone toward a HEPA unit or
col I ection devi ce.

3.4.5 Specific Control Methods for Class | Wirk

In addition to requirenents of paragraph Class | Wrk Procedures, Cass |
asbestos work shall be perforned using the control nethods identified in
t he subpar agraphs bel ow.

3.4.5.1 d ovebag Systens

The gl ovebag system shall be used to rembve ACM from strai ght runs of
pi pi ng and el bows and ot her connections. @ ovebags shall be used w thout
nodi fication and shall be snoke-tested for |eaks and any | eaks seal ed prior
to use. d ovebags shall be installed to conpletely cover the circunference
of pipe or other structures where the work is to be done. d ovebags shal
be used only once and shall not be nmoved. dd ovebags shall not be used on
surfaces that have tenperatures exceeding 150 degrees F. Prior to

di sposal, gl ovebags shall be collapsed by renoving air within themusing a
HEPA vacuum Before begi nning the operation, |oose and friable materia

adj acent to the gl ovebag operation shall be wapped and sealed in 2 |ayers
of plastic or otherwi se rendered intact. At |least 2 persons shall perform
Class | glovebag removal. Ashbestos regul ated work areas shall be

est abl i shed as specified and shown on detail ed draw ngs and pl ans for

gl ovebag abatenent. Designated boundary Iimts for the asbestos work shal
be established with rope or other continuous barriers and all other

requi renents for asbestos control areas shall be maintained, including area
si gnage and boundary warni ng tape.

a. In addition to requirenents for negative pressure gl ovebag systens
above, the Contractor shall attach HEPA vacuum systens or other
devices to the bag to prevent collapse during renoval of ACM from
straight runs of piping and el bows and ot her connecti ons.

b. The negative pressure glove boxes used to renove ACM from pi pe
runs shall be fitted with gloved apertures and a baggi ng outl et
and constructed with rigid sides fromnetal or other material
whi ch can withstand the wei ght of the ACM and water used during
renoval . A negative pressure shall be created in the system using
a HEPA filtration system The box shall be snoke tested for |eaks
prior to each use

3.4.5.2 Wap and Cut Operation

Wap and cut operations shall be perforned as indicated in the project

drawi ngs and as described and detailed in the Contractor's Asbestos Hazard
Abat enent Plan. Prior to cutting pipe, the asbhestos-containing insulation
shal | be wrapped with pol yet hyl ene and securely sealed with duct tape to
prevent asbestos becom ng airborne as a result of the cutting process. The
foll owi ng steps shall be taken: install glovebag, strip back sections to be
cut 6 inches frompoint of cut, and cut pipe into manageabl e sections.
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3.4.6 Class |l Wrk

In addition to the requirenents of paragraphs Mandated Practices and
Control Methods, the follow ng engi neering controls and work practices
shal | be used:

a. A Conpetent Person (Asbestos Project Supervisor) shall supervise
t he wor k.

b. For indoor work, critical barriers shall be placed over al
openings to the regul ated area.

c. Inperneable dropcloths (two |ayers of 6-nmil polyethyl ene sheeting
or greater thickness) shall be placed on surfaces beneath al
renoval activity.

3.4.7 Specific Control Methods for Class Il Wrk

In addition to requirenments of paragraph Cass Il Wrk, Cass Il work shal
be performed using the foll owi ng nethods:

3.4.7.1 Vi nyl and Asphalt Flooring Materials

When renovi ng vinyl and asphalt flooring materials which contain ACM the
Contractor shall use the followi ng practices. Resilient sheeting shall be
renoved by adequately wet nethods. Tiles shall be renoved intact (if

possi ble); wetting is not required when tiles are heated and renpved
intact. Flooring or its backing shall not be sanded. Scraping of residua
adhesi ve and/ or backing shall be perforned using wet nethods. Mechanica
chi pping is prohibited unless perforned in a negative pressure enclosure.
Dry sweeping is prohibited. The Contractor shall use vacuuns equi pped with
HEPA filter, disposable dust bag, and netal floor tool (no brush) to clean
floors.

3.4.7.2 Roofing Materi al

When renoving roofing materials that contain ACM as described in 29 CFR 1926
Section .1101(g)(8)(ii), the Contractor shall use the foll ow ng practices.
Roofing material shall be renpved in an intact state. Wt nethods shall be
used to renove roofing naterials that are not intact, or that will be
rendered not intact during renmoval, unless such wet nethods are not
feasible or will create safety hazards. Wen renoving built-up roofs, with
asbestos-containing roofing felts and an aggregate surface, using a power
roof cutter, all dust resulting fromthe cutting operations shall be
col l ected by a HEPA dust collector, or shall be HEPA vacuurmed by vacuum ng
along the cut line. Asbestos-containing roofing material shall not be
dropped or thrown to the ground, but shall be |lowered to the ground via
covered, dust-tight chute, crane, hoist or other nethod approved by the
Contracting O ficer. Any ACMthat is not intact shall be lowered to the
ground as soon as practicable, but not |later than the end of the work
shift. While the material remains on the roof it shall be kept wet or

pl aced in an inperneable waste bag or wapped in plastic sheeting. Intact
ACM shal | be |owered to the ground as soon as practicable, but not later
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than the end of the work shift. Unw apped naterial shall be transferred to
a closed receptacle precluding the dispersion of dust. Critical barriers
shal | be placed over roof |level heating and ventilation air intakes.

3.4.7.3 Cenentitious Siding and Shingles or Transite Panels

When renovi ng cenentitious asbestos-containing siding, shingles or transite
panel s the Contractor shall use the followi ng practices. Intentionally
cutting, abrading or breaking siding, shingles, or transite panels is

prohi bited. Each panel or shingle shall be sprayed with anmended water
prior to renoval. Nails shall be cut with flat, sharp instrunments.

Unwr apped or unbagged panels or shingles shall be imediately |lowered to
the ground via covered dust-tight chute, crane or hoist, or placed in an

i mpervi ous waste bag or wapped in plastic sheeting and |l owered to the
ground no later than the end of the work shift.

3.4.8 Al ternative Methods for Roofing Materials and Asphaltic Wap

The Contractor shall use the follow ng engineering controls and work
practices when renoving, repairing, or nmaintaining intact pipeline
asphaltic wap, or roof cenents, nastics, coatings, or flashings which
contai n asbestos fibers encapsul ated or coated by bitum nous or resinous
conpounds. If during the course of the job the material does not renmin
intact, the Contractor shall use the procedures described in paragraph
Roofing Material. Before work begins, and as needed during the job, the
Desi gnat ed Conpetent Person (Asbestos Project Supervisor) shall conduct an
i nspection and determine that the roofing material is intact and will
likely remain intact. The material shall not be sanded, abraded, or

ground. Manual nethods whi ch woul d render the material non-intact shal

not be used. Roofing material shall not be dropped or thrown to the ground
but shall be I owered via covered, dust-tight chute, crane, hoist or other
net hod approved by the Contracting Officer. Al such material shall be
renoved fromthe roof as soon as practicable, but not later than the end of
the work shift. Renoval or disturbance of pipeline asphaltic wap shall be
perfornmed using wet nethods.

3.4.9 Cl eani ng After Asbestos Renoval

After conpletion of all asbestos renpval work, surfaces from which ACM has
been renoved shall be wet w ped or sponged clean, or cleaned by sone

equi val ent method to renove all visible residues. Run-off water shall be
collected and filtered through a dual filtration system A first filter
shal |l be provided to renove fibers 20 mcronmeters and larger, and a fina
filter provided that renoves fibers 5 mcroneters and |larger. After the
gross anounts of asbestos have been renpbved fromevery surface, renaining
vi si bl e accunul ati ons of asbestos on floors shall be collected using

pl astic shovels, rubber squeegees, rubber dustpans, and HEPA vacuum
cleaners as appropriate to maintain the integrity of the regul ated area.
When TSI and surfacing material has been renpved, worknen shall use HEPA
vacuum cl eaners to vacuum every surface. Surfaces or |locations that could
har bor accunul ati ons or residual asbestos dust shall be checked after
vacuumng to verify that no asbestos-containing material renmins; and shal
be re-vacuuned as necessary to renmove the ACM
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3.5 FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

Upon conpl etion of abatenent, the regulated area shall be cl eaned by

col l ecting, packing, and storing all gross contam nation. A final cleaning
shal | be perforned usi ng HEPA vacuum and wet cl eaning of all exposed
surfaces and objects in the regulated area. Upon conpletion of the

cl eaning, the Contractor shall conduct a visual pre-inspection of the
cleaned area in preparation for a final inspection before final air

cl earance nonitoring and re-cl eaning, as necessary. Upon conpletion of the
final cleaning, the Contractor, the Contracting O ficer, PQP, and

desi gnated Project Mnitor shall conduct a final visual inspection of the
cl eaned regul ated area in accordance with ASTM E 1368 and docunent the
results on the Final Ceaning and Visual Inspection formas provided at the
end of this SECTION. |If the Contracting Oficer rejects the clean

regul ated area as not neeting final cleaning requirenents, the Contractor
shal |l re-clean as necessary and have a follow on inspection conducted with
the Contracting Officer. Re-cleaning and follow up re-inspection shall be
at the Contractor's expense.

3.6 LOCKDOVWN

Prior to renoval of plastic barriers and after clean-up of gross
contam nation and final visual inspection, a post renpval (| ockdown)
encapsul ant shall be spray applied to ceiling, walls, floors, and other
surfaces in the regul ated area.

3.7 EXPOSURE ASSESSMENT AND Al R MONI TORI NG
3.7. 1 CGeneral Requirenents For Exposure

Exposure assessnent, air nonitoring and anal ysis of airborne concentration
of asbestos fibers shall be perforned in accordance with 29 CFR 1926,
Section .1101, the Contractor's air nonitoring plan, and as specified.
Personal exposure air nonitoring (collected at the breathing zone) that is
representative of the exposure of each enpl oyee who is assigned to work
within a regul ated area shall be perforned by the Contractor's PQP (or PQP
designated Project Monitor). Breathing zone sanples shall be taken for at
| east 25 percent of the workers in each shift, or a mnimmof 2, whichever
is greater. Preabatenent and abatenment environnental air nonitoring shal
be performed by the Contractor's PQP. Final clearance environnental air
noni toring, shall be perfornmed by the Contractor's PQP. Environmental and
final clearance air nonitoring shall be performed using NI OSH Pub No. 84-100
Met hod 7400 (PCM with optional confirmation of results by NI OSH Pub No.
84-100 Method 7402 (TEM. For environnental and final clearance, air
noni toring shall be conducted at a sufficient velocity and duration to
establish the limt of detection of the nethod used at 0.005 f/cc (m nimum
sanpl e volune of 3850 Liters for PCM. Confirmation of asbestos fiber
concentrations (asbestos f/cc) fromenvironnental and final clearance
sanpl es col |l ected and anal yzed by NIOSH Pub No. 84-100 Method 7400 (tota
f/cc) may be conducted using TEMin accordance with N OSH Pub No. 84-100
Met hod 7402. Wien such confirmation is conducted, it shall be fromthe
sane sanple filter used for the NIOSH Pub No. 84-100 Method 7400 PCM
analysis. For all Contractor required environnental or final clearance air
noni toring, confirnation of asbestos fiber concentrations, using N OSH Pub
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No. 84-100 Met hod 7402, shall be at the Contractor's expense. NMonitoring
may be duplicated by the Governnent at the discretion of the Contracting
Oficer. Results of breathing zone sanples shall be posted at the job site
and nade available to the Contracting Oficer. The Contractor shal
maintain a fiber concentration inside a regulated area | ess than or equa

to 0.1 f/cc expressed as an 8 hour, tine-weighted average (TWA) during the
conduct of the asbestos abatenment. |f fiber concentration rises above 0.1
f/cc, work procedures shall be investigated with the Contracting Oficer to
determ ne the cause. At the discretion of the Contracting Oficer, fiber
concentration may exceed 0.1 f/cc but shall not exceed 1.0 f/cc expressed
as an 8-hour TWA. The Contractor's workers shall not be exposed to an
airborne fiber concentration in excess of 1.0 f/cc, as averaged over a
sanmpling period of 30 nminutes. Should either an environnental
concentration of 0.1 f/cc expressed as an 8-hour TWA or a persona

excursion concentration of 1.0 f/cc expressed as a 30-m nute sanpl e occur
inside a regulated work area, the Contractor shall stop work inmediately,
notify the Contracting O ficer, and inplenent additional engineering
controls and work practice controls to reduce airborne fiber |evels bel ow
prescribed limts in the work area. Wrk shall not restart unti

aut hori zed by the Contracting O ficer. Mbdnitoring nay be duplicated by the
Government at the discretion of the Contracting Officer. |If the air
sanpling results obtained by the Government differ fromthose results
obt ai ned by the Contractor, the Governnent will determ ne which results
predom nat e

3.7.2 Initial Exposure Assessment

The Contractor's Designated PQP shall conduct an exposure assessnent

i mediately before or at the initiation of an asbestos denolition, renoval,
and abat enent operations to ascertain expected exposures during that
operation. The assessnent shall be conpleted in tine to conply with the
requirenents that are triggered by exposure data or the lack of a negative
exposure assessnent, and to provide informati on necessary to assure that
all control systens planned are appropriate for that operation. The
assessment shall take into consideration both the nonitoring results and
all observations, information or cal cul ati ons which indicate enpl oyee
exposure to asbestos, including any previous nmonitoring conducted in the
wor kpl ace, or of the operations of the Contractor which indicate the |levels
of airborne asbestos likely to be encountered on the job. For Cass |
asbestos work, until the enpl oyer conducts exposure nonitoring and
docunents that enpl oyees on that job will not be exposed in excess of PELs,
or otherw se nakes a negative exposure assessment, the Contractor shal
presune that enpl oyees are exposed in excess of the PEL-TWA and

PEL- Excursion Limt.

3.7.3 Negati ve Exposure Assessnent
The Contractor shall provide a negative exposure assessment for the
specific asbestos job that will be performed. The negative exposure
assessment shall be provided within 3 days of the initiation of the project
and conformto the following criteria:
a. Objective Data: bjective data denonstrating that the product or

mat eri al containing asbestos mnerals or the activity involving
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3.

such product or material cannot rel ease airborne fibers in
concentrations exceeding the PEL-TWA and PEL-Excursion Linmt under
those work conditions having the greatest potential for releasing
asbest os.

b. Prior Asbestos Jobs: Were the Contractor has nonitored prior
asbestos jobs for the PEL and the PEL-Excursion Limt within 12
nmont hs of the current job, the nonitoring and anal ysis were
perforned in conpliance with asbestos standard in effect; the data
wer e obtai ned during work operations conducted under workpl ace
conditions closely resenbling the processes, type of material
control nethods, work practices, and environnmental conditions used
and prevailing in the Contractor's current operations; the
operations were conducted by enpl oyees whose training and
experience are no nore extensive than that of enployees perforning
the current job; and these data show that under the conditions
prevailing and which will prevail in the current workplace, there
is a high degree of certainty that the nonitoring covered exposure
from enpl oyee exposures will not exceed the PEL-TWA and
PEL- Excursion Limt.

c. Initial Exposure Mnitoring: The results of initial exposure
noni toring of the current job, nade from breathing zone air
sanpl es that are representative of the 8-hour PEL-TWA and
30-mi nute short-term exposures of each enployee. The nonitoring
covered exposure fromoperations that are nost likely during the
performance of the entire asbestos job to result in exposures over
t he PELs.

7.4 Pr eabat enent Environnmental Air Mnitoring

Pr eabat ement environnental air nonitoring shall be established 1 day prior
to the masking and sealing operations for each regulated area to detern ne
background concentrati ons before abatenment work begins. As a m ninum
preabatement air sanples shall be collected using NI OSH Pub No. 84-100

Met hod 7400, PCM at these |ocations: outside the building; inside the
bui | di ng, but outside the regul ated area perineter; and inside each

regul ated work area. One sanple shall be collected for every 2000 square
feet of floor space. At least 2 sanples shall be collected outside the
buil ding: at the exhaust of the HEPA unit; and downwi nd fromthe abatenent
site. The PCM sanples shall be analyzed within 24 hours; and if any result
in fiber concentration greater than 0.01 f/cc, asbestos fiber concentration
shal |l be confirnmed using NI OSH Pub No. 84-100 Met hod 7402 (TEM.

Pr eabat ement environnental air sanpling results shall be provided to the
Contracting O ficer in witing for review and acceptance prior to the
comencenment of on-site asbestos abatenment activities.

.7.5 Envi ronmental Air Mnitoring During Abatenent

Until an exposure assessnent is provided to the Contracting Oficer
environnental air nonitoring shall be conducted at |ocations and
frequencies that will accurately characterize any evol ving airborne
asbestos fiber concentrations. The assessnent shall denonstrate that the
product or material containing asbestos minerals, or the abatenent
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i nvol vi ng such product or naterial, cannot rel ease airborne asbestos fibers
in concentrations exceeding 0.01 f/cc as a TWA under those work conditions
havi ng the greatest potential for rel easing asbestos. The nonitoring shal
be at | east once per shift at locations including, but not linmted to,
close to the work inside a regul ated area; preabatenent sanpling |ocations;
outside entrances to a regul ated area; close to gl ovebag operations;
representative |ocations outside of the perineter of a regul ated area;

i nside clean room and at the exhaust discharge point of |ocal exhaust
system ducted to the outside of a containment (if used). |If the sanpling
out side regul ated area shows airborne fiber |evels have exceeded background
or 0.01 f/cc, whichever is greater, work shall be stopped i nmedi ately, and
the Contracting Officer notified. The condition causing the increase shal
be corrected. Work shall not restart until authorized by the Contracting
Oficer.

3.7.6 Final Clearance Air Monitoring

Prior to conducting final clearance air nonitoring, the Contractor, the
Contracting Oficer, and the PQP (and designated Project Mnitor) shal
conduct a final visual inspection of the regul ated area where asbestos
abat ement has been conpleted. Final clearance air nonitoring shall not
begin until acceptance of the Contractor's final cleaning by the
Contracting O ficer. The Contractor's PQP (or designated Project Mnitor)
shal | conduct final clearance air nonitoring using aggressive air sanpling
techni ques as defined in EPA 560/5-85-024 or as otherw se required by the
Contracting Oficer and Federal or state requirements. The sanpling and
anal ytical method used will be N OSH Pub No. 84-100 Met hod 7400 (PCM with
confirmation of results by NICSH Pub No. 84-100 Method 7402 (TEM.

3.7.6.1 Fi nal Cl earance Requirenents, N OSH PCM Met hod

For PCM sanpling and anal ysis using NI OSH Pub No. 84-100 Method 7400, the
fi ber concentration inside the abated regul ated area, for each airborne
sanpl e, shall be less than 0.01 f/cc. The abatenent inside the regul ated
area i s considered conplete when every PCM final clearance sanple is bel ow
the clearance Iimt. |If any sanple result is greater than 0.01 total f/cc,
t he asbestos fiber concentration (ashestos f/cc) shall be confirnmed from
that sanme filter using N OSH Pub No. 84-100 Method 7402 (TEM at
Contractor's expense. |If any confirmation sanple result is greater than
0.01 asbestos f/cc, abatenent is inconplete and cleaning shall be repeated.

Upon conpl etion of any required re-cleaning, re-sanpling with results to
neet the above clearance criteria shall be done.

3.7.6.2 Air O earance Failure
If clearance sanmpling results fail to neet the final clearance
requi renents, the Contractor shall pay all costs associated with the
required re-cleaning, re-sanpling, and analysis, until final clearance
requi renents are net.

3.7.7 Air-Mnitoring Results and Docunentation
Air sanmple fiber counting shall be conpleted and results provided within 24

hours (breathing zone sanples), and 48 hours (environnental/clearance
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nonitoring) after conpletion of a sanpling period. The Contracting Oficer
shall be notified immrediately of any airborne | evels of asbestos fibers in
excess of established requirenents. Witten sanpling results shall be
provided within 5 working days of the date of collection. The witten
results shall be signed by testing |aboratory anal yst, testing | aboratory
principal, project nonitor, and the Contractor's PQP. The air sanpling
results shall be docunented on a Contractor's daily air nonitoring |og.

The air monitoring |log shall contain the follow ng information for each
sanpl e:

a. Sanpling and anal ytical nethod used;
b. Date sanple collected;
c. Sanpl e nunber;

d. Sanple type: BZ = Breathing Zone (Personal), P = Preabatenent, E =
Envi ronnmental, C = Abatenent Cl earance;

e. Location/activity/name where sanple coll ected;

f. Sanpling punp manufacturer, nodel and serial nunber, begi nning
flowrate, end flow rate, average flowrate (L/mn);

g. Calibration date, tine, nmethod, |ocation, nane of calibrator
si gnat ure;

h. Sanple period (start tine, stop tinme, elapsed tine (mnutes);
i. Total air volune sanpled (liters);

j. Sanple results (f/cc and S/mm square) if EPA nethods are required
for final clearance

k. Laboratory nane, |ocation, analytical nethod, analyst, confidence
level. In addition, the printed nane and a signature and date
bl ock for the project nonitor who conducted the sanpling and for
the PQP who reviewed the daily air nonitoring | og verifying the
accuracy of the information.

3.8 CLEARANCE CERTI FI CATI ON

When asbestos denolition, renmoval, and abatenent is conplete, ACMwaste is
renoved fromthe regul ated areas, and final clean-up is conpleted, the
Contracting O ficer will certify the areas as safe before allowi ng the
war ni ng si gns and boundary warning tape to be renoved. The Contract's

Desi gnated PQP shall certify in witing that the area is safe before
unrestricted entry is permtted. The Governnent will have the option to
performnonitoring to certify the areas are safe before entry is permtted.

3.8.1 Site I nspection
Wi | e perform ng asbestos hazard abatenent work, the Contractor shall be

subject to on-site inspection by the Contracting Oficer who nay be
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assisted by or represented by safety or industrial hygiene personnel. |If
the work is found to be in violation of this specification, the Contracting
Oficer or his representative will issue a stop work order to be in effect

i mediately and until the violation is resolved. Al related costs
i ncluding standby tinme required to resolve the violation shall be at the
Contractor's expense.

3.9 CLEANUP AND DI SPOSAL
3.9.1 Housekeepi ng

Essential parts of asbestos dust control are housekeepi ng and cl ean-up
procedures. Mintain surfaces of the ashestos control area free of
accunul ati ons of asbestos fibers. Gve neticulous attention to restricting
the spread of dust and debris; keep waste from being distributed over the
general area. Use HEPA filtered vacuum cl eaners. DO NOT BLOW DOWN THE
SPACE W TH COVPRESSED Al R

3.9.2 Title to ACM Material s

ACM material resulting fromdenolition, renoval, and abatenment work, except
as specified otherw se, shall becone the property of the Contractor and
shal | be di sposed of as specified and in accordance with applicable
federal, state and | ocal regul ations.

3.9.3 Col l ection and Disposal of Asbestos

Al ACM waste including contani nated wastewater filters, scrap, debris,
bags, containers, equipnent, and asbestos contam nated cl othing, shall be
collected and placed in | eak-tight containers such as double plastic bags;
seal ed doubl e wrapped pol yet hyl ene sheet; seal ed fi berboard boxes; or other
approved containers. Waste within the containers shall be wetted in case
the container integrity is breeched. Asbestos-containing waste shall be
di sposed of at an EPA, State and | ocal approved asbestos |andfill off
Government property. For tenporary storage, seal ed inperneabl e containers
shall be stored in an asbestos waste |oad-out unit or in a
storage/transportati on conveyance (i.e., dunpster, roll-off waste boxes,
etc.) in a manner acceptable to and in an area assigned by the Contracting
Oficer. Procedure for renoval, on-site transport, hauling and di sposal
shall conmply with 40 CFR 61, Subpart M Comonweal th of Virginia, regional
and | ocal standards and requirenents, and shall be addressed in the
Contractor's Asbestos Hazard Abatenent Pl an.

3.9.4 Asbest os Waste Shi pnent Record

The Contractor shall conplete and provide the Contracting Officer fina
conpl et ed copi es of the Waste Shipnent Record for all shipnments of waste
material as specified in 40 CFR 61, Subpart M and other required state
wast e mani fest shi pnent records, within 3 days of delivery to the landfill.
Each Waste Shi pnent Record shall be signed and dated by the Contractor
Contractor's PQP, the waste transporter, and disposal facility operator
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT

PROIECT NAME CONTRACT NO.

PROJIECT ADDRESS

CONTRACTOR FI RM NANMVE

EMPLOYEE' S NAMVE , , ,
(Print) (Last) (First) (M)

Soci al Security Nunber: - - )

WORKI NG W TH ASBESTOS CAN BE DANGEROUS. | NHALI NG ASBESTOS FI BERS HAS
BEEN LI NKED W TH TYPES OF LUNG DI SEASE AND CANCER. | F YOU SMOKE AND
| NHALE ASBESTOS FI BERS, THE CHANCE THAT YOU W LL DEVELOP LUNG CANCER
I S GREATER THAN THAT OF THE NONSMOKI NG PUBLI C.

Your enployer's contract for the above project requires that you be provided
and you conplete fornal asbestos training specific to the type of work you
will performand project specific training; that you be supplied with proper
personal protective equipnent including a respirator, that you be trained in
its use; and that you receive a nedical exam nation to eval uate your physica
capacity to perform your assigned work tasks, under the environnental
conditions expected, while wearing the required personal protective

equi pnent. These things are to be done at no cost to you. By signing this
certification, you are acknow edgi ng that your enployer has net these
obligations to you. The Contractor's Designated PQP will check the bl ock(s)
for the type of fornmal training you have conpleted. Review the checked

bl ocks prior to signing this certification

FORMAL TRAI NI NG

a. For Conpetent Persons and Asbestos Project Supervisors: | have
conpl eted EPA's Model Accreditation Program (MAP) training course,
"Contractor/ Supervisor", that neets this State's requirenents.

b. For Wrkers:
(1) For OSHA dass | work: | have conpleted EPA's MAP training
course, "Wrker", that neets this State's requirenents.
(2) For OSHA Class Il work (where there will be abatenent of nore
than one type of Class Il materials, i.e., roofing, siding, floor
tile, etc.): | have conpleted EPA's MAP training course, "Wrker"
that nmeets this State's requirenments.

c. Wrkers, Supervisors and the Designated Conpetent Person: | have
conpl eted annual refresher training as required by EPA's MAP that neets this
State's requirenents

PROQJIECT SPECI FI C TRAI NI NG

| have been provided and have conpl eted the project specific training
required by this Contract. M enployer's Respiratory Protection Program
Coordi nator, PQP, and Desi gnated Conpetent Person conducted the training.

RESPI RATORY PROTECTI ON
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CERTI FI CATE OF WORKER S ACKNOW.EDGVENT
I have been trained in accordance with the criteria in the

Contractor's Respiratory Protection Program | have been trained in the
dangers of handling and breathing asbestos dust and in the proper work
procedures and use and limtations of the respirator(s) | will wear. | have

been trained in and will abide by the facial hair and contact |ens use policy
of my enpl oyer.

RESPI RATOR FI T- TEST TRAI NI NG

| have been trained in the proper selection, fit, use, care, cleaning,
mai nt enance, and storage of the respirator(s) that I will wear. | have been
fit-tested in accordance with the criteria in the Contractor's Respiratory
Program and have received a satisfactory fit. | have been assigned ny
i ndi vidual respirator. | have been taught how to properly perform positive
and negative pressure fit-check upon donni ng negative pressure respirators
each tine.

MEDI CAL EXAM NATI ON

| have had a nedical exami nation within the |ast twelve nonths which
was paid for by ny enployer. The exanination included: health history,
pul monary function tests, and may have included an eval uati on of a chest
x-ray. A physician nade a determ nation regardi ng ny physical capacity to
performwork tasks on the project while wearing personal protective equi pment
including a respirator. | was personally provided a copy and inforned of the
results of that examination. M enployer's Conpetent Person and PQP
eval uated the nedical certification provided by the physician and checked the
appropriate blank bel ow. The physician determ ned that there:

were no limtations to perforning the required work tasks.
were identified physical limtations to performng the required work
t asks.

Date of the nedical exam nation

Enpl oyee Signature dat e
Contractor's Conpet ent
Person Signature dat e
Contractor's Designated
PQP' s Signature dat e
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CERTI FI CATI ON OF FI NAL CLEANI NG AND VI SUAL | NSPECTI ON

I ndi vi dual abatenent task(s) as identified in paragraph, Description of Wrk

In accordance with the cleaning and decontani nati on procedures specified in
the Contractor's Asbestos Hazard Abatenent Plan and this contract, the
Contractor hereby certifies that he/she has thoroughly visually inspected the
decont ani nated regul ated work area associated with the task(s) (all surfaces,
i ncludi ng pi pes, beans, |edges, walls, ceilings, floor, decontam nation unit,
etc.) in accordance with ASTM E1368, Standard Practice for Visual |nspection
of Asbestos Abatenent Projects, and has found no dust, debris, or

asbest os-contai ning naterial residue.

BY: (Contractor's signature) Dat e
Print nane and title

(Project Supervisor's signature) Dat e
Print nane and title

(Contractor's PQP signature) Dat e
Print nane and title

CONTRACTI NG OFFI CER ACCEPTANCE OR REJECTI ON

The Contracting O ficer hereby deternines that the Contractor has perforned
final cleaning and visual inspection of the decontan nated regul ated work
area (all surfaces, including pipes, beans, |edges, walls, ceilings, floor
decontanination unit, etc.) and by quality assurance inspection, finds the
Contractor's final cleaning to be:

* Acceptabl e
* Unacceptabl e, Contractor instructed to reclean the regul ated work area.

BY: Contracting Oficer's Representative
Si gnature Dat e
Print nane and title

-- End of Section --
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South - Pizza Hut, Table 1-14
Asbestos Bulk Samples
See Figures 11 and 12

No.." ] Material Location - Results
GB-58 Popcorn Ceiling Pizza Hut Dining Room ND
GB-59 2' X 4 Ceiling Tile Pizza Hut, Hall athathrooms ND
GB-60 | Drywall System Pizza Hut, Bathrooiii® _—__ ND
GB-61 | Popcom Ceiling Pizza Hut Dining Room ND
GB-62 Roof Sealer Pizza Hut, At Cable Penetration ND
GB-63 Black Sealer on Duct Pizza Hut Roof ND
GB-64 Red Scaler on Duct Pizza Hut Roof 1-5% Chry.
GB-65 Sealer on Large Duct Pizza Hut Roof | ND
GRB-66 Built-up Roof Pizza Hut Roof ND

Chry. = Chrysotile Asbestos

South - Bridge Tender's Building, Table 1-15
Asbestos Bulk Samples
See Figure 13

“JEecanol

GB-84A | 9" X 9" Floor Tile Bridge Tender's Office 5-10% Chry.
GB-84B ) Floor Tile Mastic Bridge Tender's Office 3-10% Chry.
GB—SSA 9" X 9" Floor Tile Bridge Tender's Office 5-10% Chry.
GB-85B | Floor Tilc Mastic Bridge Tender's Office 5-10% Chry.

Chry. = Chrysotile Asbestos

12/
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13281 ENGINEERING CONTROL OF ASBESTOS CONTAINING MATERIALS

AIW — Battlefield Boulevard Improvements

Estimated Quantities of Asbestos-Containing Materials

South Side of AIW Canal

Sample Material Description Figure No./Location Est. Quantity
No.
GB-84A/B | 9”°x 9” Floor Tile and Mastic Figure 13 250 SF
GB-85A/B Bridge Tender’s Bldg.
GB-64 Red Scaler on Duct Figure 12 20LF

Pizza Hut Roof

SF = Square Feet LF = Lineal Feet




Great Bridge - Road Repl acenent 4236208R

SECTI ON 13283
REMOVAL AND DI SPOSAL OF LEAD- CONTAI NI NG PAI NT
03/ 00

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred within the text by the

basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI )
ANS| Z88. 2 (1992) Respiratory Protection

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1926.21 Saf ety Training and Education

29 CFR 1926. 33 Access to Enpl oyee Exposure and Medica
Recor ds

29 CFR 1926.55 Gases, Vapors, Funes, Dusts, and Msts

29 CFR 1926.59 Hazard Conmuni cati on

29 CFR 1926.62 Lead Exposure in Construction

29 CFR 1926. 65 Hazar dous Waste Operations and Enmergency
Response

29 CFR 1910. 134 Respiratory Protection

40 CFR 260 Hazar dous Waste Managenent Systens:
Gener a

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 Generators of Hazardous Waste

40 CFR 263 Transporters of Hazardous Waste

40 CFR 264 Owners and Operators of Hazardous Waste

Treatnment, Storage, and Disposal Facilities
40 CFR 265 Interim Status Standard for Omers and

Operators of Hazardous Waste Treat nent,
Storage, and Disposal Facilities
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40 CFR 268 Land Di sposal Restrictions

40 CFR 745 Lead; Requirenents for Lead-Based Pai nt
Activities

49 CFR 172 Hazar dous Materials Tabl es, Speci al
Provi si ons, Hazardous Materials
Conmmruni cati ons, Energency Response
I nformation, and Trai ni ng Requirenments

49 CFR 178 Shi ppi ng Cont ai ner Specification
UNDERWRI TERS LABCRATORI ES (UL)

UL 586 (1996) High-Efficiency, Particulate, Ar
Filter Units

VI RA Nl A ADM NI STRATI VE CCODE ( VAC)

16 VAC 15-30 Virginia Rul es and Regul ati ons Decl ari ng
Hazar dous COccupati ons

1.2 DEFI NI TI ONS
1.2.1 Action Leve

Enpl oyee exposure, without regard to use of respirators, to an airborne
concentration of |ead of 30 micrograns per cubic nmeter of air averaged over
an 8-hour period in an occupational/industrial environnent.

1.2.2 Area Sanpling

Sanpling of |ead concentrations within the |ead control area and inside the
physi cal boundaries which is representative of the airborne | ead
concentrations but is not collected in the breathing zone of personnel

1.2.3 Qual i fied Conpetent Person (CP)

As used in this section, refers to a person enployed by the Contractor who
is trained in the recognition and control of |ead hazards in accordance
with current Federal, State, and local regulations. An industrial

hygi eni st or safety professional certified in conprehensive practice by the
Anerican Board of Industrial Hygiene or by the Board of Certified Safety
Prof essionals is the best choice. The CP shall hold current accreditation
and |icensure as a Lead Project Designer, Lead Project Supervisor, and Lead
I nspector/ Ri sk Assessor issued by the Commonwealth of Virginia' s Departnent
of Professional and Cccupation Regulation (VA DPOR). Such accreditation
and licensure shall be in accordance with the requirements of 40 CFR 745
and 16 VAC 15- 30.

1.2. 4 Cont anmi nat ed Room

Room for renoval of contam nated personal protective equi pnment (PPE)
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1.2.5 Decont am nati on Shower Facility
That facility that enconpasses a clean clothing storage room and a
contam nated cl othing storage and di sposal roons, with a shower facility in
bet ween.

1.2.6 Ei ght - Hour Ti ne Wei ghted Average (TWA)

The airborne concentration of |ead to which an enpl oyee is exposed,
averaged over an 8 hour workday as indicated in 29 CFR 1926. 62.

1.2.7 H gh Efficiency Particulate Air (HEPA) Filter Equi prment
HEPA filtered vacuumi ng equi pnent with a UL 586 filter system capabl e of
collecting and retaining | ead-contam nated paint dust. A high efficiency

particulate filter nmeans 99. 97 percent efficient against 0.3 mcron or
| arger size particles.

1.2.8 Lead
Metallic lead, inorganic | ead conpounds, and organic | ead soaps.
1.2.9 Lead- Based Pai nt (LBP)

Pai nt or other surface coating that contains |lead in excess of 1.0
mlligrans per centineter squared or 0.5 percent by weight.

1.2.10 Lead- Based Pai nt Hazard (LBP Hazard)

Any condition that causes exposure to | ead from | ead-contam nated dust,

| ead-contam nated soil, |ead-based paint that is deteriorated or present in
accessi bl e surfaces, friction surfaces, or inpact surfaces that would
result in adverse hunman health effects.

1.2.11 Lead- Cont ai ni ng Pai nt (LCP)

Lead- based paint or other simlar surface coating containing |lead or |ead
conpound in excess of 0.06 percent by weight of the total nonvolatile
content of the paint.

1.2.12 Lead Control Area

An encl osed area or structure, constructed as a tenporary contai nnent,

whi ch prevents the spread of |ead dust, paint chips, or |ead containing or
contam nated denolition materials, debris, or wastes existing as a
condition of |ead-based paint denmpolition or renobval operations. The |ead
control area is also isolated by physical boundaries to prevent

unaut hori zed entry of personnel

1.2.13 Lead Pernissible Exposure Limt (PEL)
Fifty mcrograns per cubic neter of air as an 8-hour tinme weighted average

as determned by 29 CFR 1926.62. |If an enployee is exposed for nore than
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ei ght hours in a work day, the PEL shall be deternined by the follow ng
formul a:

PEL (m crograns/cubic neter of air) = 400/ No. hrs worked per day
1.2.14 Per sonal Sanpling

Sanpling of airborne | ead concentrations within the breathing zone of an
enpl oyee to determi ne the 8-hour tine weighted average concentration in
accordance with 29 CFR 1926.62. Sanples shall be representative of the
enpl oyees' work tasks. Breathing zone shall be considered an area within a
hem sphere, forward of the shoulders, with a radius of 6 to 9 inches and
centered at the nose or nmouth of an enpl oyee.

1.2.15 Physi cal Boundary

Area physically roped or partitioned off around an encl osed | ead control
area to limt unauthorized entry of personnel. As used in this section
"inside boundary" shall nmean the sane as "outside | ead control area but
i nsi de boundary."

1.3 DESCRI PTI ON OF WORK

The work covered by this sections includes the handling and control of

LBP/ LCP containing nmaterials, bridge, and buil ding conponents, and

descri bes sone of the resultant procedures and equi pnent required to
protect workers, the environnent and occupants of the building or area, or
both, fromcontact with |ead. The work al so i ncludes the proper handling
and di sposal of |ead containing or contam nated materials generated by the
work. More specific operational procedures shall be outlined in the

Lead- Based Pai nt/Lead- Contai ning Paint Work Plan called for el sewhere in
this specification. Required |ead work includes the denolition and renoval
of bridge structure, various buildings, building conponents, and
appurtenances, as indicated on the project drawi ngs, that are located in
areas to be inpacted by bridge denolition and bridge approach construction
activities. These materials may release lead into air, soil, or water
during denolition and renmoval, and therefore nmust be handl ed in accordance
with Federal, State, and |local renoval and di sposal requirenents and
procedures as specified herein. A listing of previously identified LBP
containing materials and buil ding conponents may be found in the Tabl es and
Figures attached at the end of this SECTION. However, for purposes of this
contract, the contractor is instructed to consider that all existing
surface coatings found on bridge buildings, building conponents, and
bui | di ng appurtenances that are indicated for renmoval, to be either LBP or
LCP, and as such, they shall be carefully denolished, and properly renoved,
handl ed, recycl ed, and/or disposed of in accordance with all applicable
Federal, State, and |ocal requirenents.

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation

submittals having an "FI O' designation are for information only. Submt
the following in accordance with Section 01330, "Submittal Procedures:"
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SD-01 Data
Vacuuns; GA
Vacuum filters; GA
Respirators; GA

Water filtration equi pnment and filters; GA

SD- 04 Dr awi ngs

Work Zones; GA

Decontami nation Facilities; GA
SD-06 Instructions

Chemi cal s and equi pnent; GA

Mat eri al safety data sheets for all chenicals; GA
SD-08 Statenents

Lead- Based Pai nt/Lead- Contai ni ng Paint Work Pl an including CP
approval (signature, date, and designer |icense nunber); GA

Rent al equi pnent notification; GA
Respiratory protection progranm GA
Hazard communi cati on program GA

EPA approved hazardous waste treatnent or disposal facility for
| ead di sposal; GA

Hazar dous wast e nmanagenent plan; GA
Waste handling and site storage plan; GA
Ener gency contingency plan; GA
SD- 09 Reports
Monitoring/sanpling results; GA
Exposure assessnment data report; GA
SD-13 Certificates
Contractor's qualifications; GA

Qualifications of CP;, GA
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Testing |l aboratory qualifications; GA
Certification of nedical examinations; GA
Enpl oyee licensing and training certification; GA
Vacuum filters; GA

SD- 18 Records

Conpl et ed and si gned hazardous waste nmani fest fromtreatnent or
di sposal facility; GA

1.5 CONTRACTOR' S QUALI FI CATI ONS

Submit nane, address, and tel ephone nunber of the Contractor selected to
perform | ead- based and | ead-contai ni ng paint denolition, renmoval, and

di sposal operations. As required, provide certification that the
Contractor is currently licensed in the Commonwealth of Virginia as a Lead
Abat enent Contractor, and that the Contractor has prior experience on

LBP/ LCP denolition and renmoval projects simlar in nature and extent to
ensure their capability to performthe work in a satisfactory manner.

1.6 QUALI FI CATI ONS OF CP

Submit nane, address, and tel ephone nunber of the Contractor's qualified CP
sel ected to performresponsibilities specified in paragraph entitled
"Conpetent Person (CP) Responsibilities."” Provide previous experience of
the CP. Submt proper docunentation that the CP is appropriately trained,
licensed, and certified in accordance with Federal, State, and |ocal |aws,
and as indicated el sewhere in this SECTION. Any personnel designated to
assist the CP in the performance of assigned duties, shall work under the
di rect supervision of the CP, be approved by the Contracting O ficer, and
shall hold current |icensure issued by the Commpnweal th of Virginia
relevant to the activity that they are to perform (project designer

proj ect supervisor, or |ead inspector/risk assessor).

1.7 TESTI NG LABORATORY QUALI FI CATI ONS

Submit the nanme, address, and tel ephone nunber of the testing | aboratory
selected to performthe air and waste stream characterization sanpling
testing, and reporting of concentrations of lead. Use a |aboratory
accredited under the EPA National Lead Laboratory Accreditati on Program
(NLLAP) by either the Anerican Association for Laboratory Accreditation
(A2LA) or the Anerican Industrial Hygi ene Association (AIHA), and submt
supporting docunentation indicating their current successful participation
in the Environnental Lead Proficiency Analytical Testing (ELPAT) program

1.8 LEAD- BASED PAI NT/ LEAD- CONTAI NI NG PAI NT WORK PLAN ( LBP/ LCPWP)
Submit a detailed job-specific plan of the work procedures to be used in

the denolition, renoval, and disposal of LBP/LCP bridge structure,
bui | di ngs, building conponents, structures, and appurtenances. The plan
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shal |l include a sketch showi ng the location, size, and details of proposed
| ead control areas, location and details of decontamination facilities, and
| ocation and details of proposed tenporary on-site waste storage
facilities. Include in the plan, eating, drinking, snoking, and sanitary
procedures, interface of trades, sequencing of lead related denolition and
renoval work, wastewater and debris collection and disposal plan, air
sanpling plan, respiratory protection, personal protective equi pnent, and a
detai |l ed description of the nethod of contai nment of the operation
necessary to ensure that airborne | ead concentrations of 30 m crograns per
cubic nmeter of air are not reached or exceeded at the boundary of, or

out side of established | ead control areas. Include site preparation and

cl eanup procedures. |nclude occupational and environnmental sanpling,
training and strategy, sanpling and anal ysis nethodol ogi es (air and waste),
frequency and duration of air sanpling, final visual clearance inspection
procedures for each established | ead control area, and qualifications of
air and environnental sanpling personnel in the sanpling portion of the

pl an. The LBP/LCP Wrk Pl an shall be signed and dated by the Contractor's
designated CP prior to subm ssion to the Contracting Officer for review and
accept ance.

1.9 OCCUPATI ONAL AND ENVI RONMENTAL SAMPLI NG RESULTS

Submit occupational and environnmental sanpling results to the Contracting
Oficer within three working days of collection, signed by the anal yst, the
testing |l aboratory responsible official, the enployee that perforned the
sanpling, and the CP

a. The sanpling results shall represent each job classification, or
if working conditions are sinmilar to previous jobs by the sanme
enpl oyer, provide previously collected exposure data that can be
used to estimte worker exposures in accordance with 29 CFR 1926. 62.
The data shall represent the worker's regular daily exposure to
| ead.

b. Submt worker exposure data conducted during the task based
trigger operations of 29 CFR 1926.62, or during other appropriate
work tasks or operations, as determ ned by the Contractor's CP

c. The initial occupational and environnental nonitoring shal
deternmine the requirenents for further nonitoring and the need to
fully inplenent engineering and work practice controls and
protective requirenents, including | ead conpliance program in
accordance with 29 CFR 1926. 62.

1.10 OCCUPATI ONAL AND ENVI RONVENTAL ASSESSMENT DATA REPORT

Sone LBP/LCP denolition and renoval work may not require ful

i mpl enentation of the requirenments of 29 CFR 1926.62. Based on the

experi ence of the Contractor and/or the use of a specific process or nethod
for performng the work, the Contractor nay be able to provide historic
data (previous 12 nonths) to denpnstrate that airborne exposures are
controll ed bel ow the action level. Such nethods or controls shall be fully
presented in the LBP/LCP Wrk Plan. To reduce the full inplenmentation of
29 CFR 1926.62, the Contractor shall provide docunentation in an Assessment
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Dat a Report.

Submit occupational and environnmental assessnment report to the Contracting
Oficer prior to start of work, signed by the testing | aboratory
responsi ble official, the Contractor, and the Contractor's CP

a. Submt a report that supports the determ nation regarding the
reduction of the need to fully inplenent the requirenents of 29
CFR 1926. 62 and supporting the LBP/LCP work plan. The exposure
assessnent shall represent each job classification, or if working
conditions are sinmlar to previous jobs by the same enpl oyer
provi de previously coll ected exposure data that can be used to
estinate worker exposures in accordance with 29 CFR 1926.62. The
data shall represent the worker's regular daily exposure to |ead
for stated work or indicated work tasks.

b. Submt worker exposure data conducted during the task based
trigger operations of 29 CFR 1926.62, or during other project work
tasks or operations deened appropriate by the Contractor's CP or
as otherwi se directed by Contracting Officer, with a conplete
process description in support of any indicated negative exposure
assessnent.

c. The initial assessnent shall deternine the requirenment for further
nmoni toring and the need to fully inplenent the engi neering and
work practice controls and protective requirenents, including the
conpl i ance program (LBP/LCPWP), in accordance with 29 CFR 1926. 62.

1.11 QUALI TY ASSURANCE
1.11.1 Medi cal Exam nati ons

Initial nedical surveillance, as required by 29 CFR 1926.62, shall be made
avail able to all enployees occupationally exposed on any day to |lead at or
above the action level. Full nedical surveillance shall be made avail abl e
to all enployees on an annual basis who are or may be exposed to lead in
excess of the action level for nore than 30 days a year or as required by
29 CFR 1926.62 or 29 CFR 1910.134. Adequate records shall show that

enpl oyees neet the nmedical surveillance requirenents of 29 CFR 1926. 33, 29
CFR 1926.62, and 29 CFR 1910.134.

1.11.1.1 Medi cal Records
Mai ntai n conpl ete and accurate nedical records of enployees for a period of
at least 30 years or for the duration of enploynent plus 30 years,
whi chever is |onger.

1.11.1.2 Medi cal Surveill ance

Provi de nmedi cal surveillance to all personnel exposed to |ead as indicated
in 29 CFR 1926. 62.

1.11.2 Conpetent Person (CP) Responsibilities
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a. Certify worker training as neeting all Federal, State, and |oca
requirenents.

b. Prepare and approve the Lead-Based Pai nt/Lead- Cont ai ni ng Pai nt
Work plan (including Hazardous Waste Managenent Pl an, Waste
Handling and Site Storage Pl an, Enmergency Contingency Plan), to
assure conformance with the applicable referenced standards and
the requirenents of this SECTI ON

c. Continuously inspect LBP/LCP denolition/renoval work for
conformance with the requirenments of the approved work plan.

d. Performwaste characterization and air sanpling.

e. Ensure work is perforned in strict accordance with the
specifications at all tines.

f. Control work to prevent hazardous exposure to human beings and to
the environment at all tines. Contractor shall not allow |ead
containing or |ead contam nated dust or debris to inpact adjacent
wat erway or surface areas.

g. Certify the conditions of the work as called for elsewhere in this
specification, and prepare, sign, and submt a post-denolition
report regarding final visual clearance inspection results for
established | ead control areas (areas where the denolition and
renoval of LBP/LCP buildings, structures, and/or appurtenance has
been conduct ed).

1.11.3 Trai ni ng

As appropriate, train each enployee perforning LBP/LCP denolition and
renoval , environnmental sanple collection (including post-denolition

i nspection and cl earance procedures), disposal, and air sanpling operations
prior to the tine of initial job assignnent, and annually thereafter, in
accordance with 29 CFR 1926.21, 29 CFR 1926.62, 40 CFR 745, and all
appl i cabl e Federal, State and |ocal requirenents.

1.11.3.1 Training Certification

Submit a certificate for each enpl oyee, signed and dated by an approved
training source and the CP, stating that the enpl oyee has received required
| ead hazard training.

1.11. 4 Respiratory Protection Program

a. Furnish each enployee required to wear a tight-fitting respirator
with a respirator fit test at the tine of initial fitting and at
| east annually thereafter as required by 29 CFR 1926.62 and 29 CFR
1910. 134.

b. Establish and inplenent a respiratory protection program as

required by ANSI Z88.2, 29 CFR 1910. 134, 29 CFR 1926.62, and 29
CFR 1926. 55.
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1.11.5 Hazard Conmuni cati on Program

Establ i sh and i npl enent a Hazard Communi cation Program as required by 29
CFR 1926. 59.

1.11.6 Hazar dous Waste Managenent
1.11.6.1 Hazar dous Wast e Managenent Pl an

A Hazar dous Waste Managenent Plan shall be prepared by the CP that conplies
wi th applicable requirenments of Federal, State, and |ocal hazardous waste
regul ati ons and provi de:

a. Procedures for the identification and classification of solid and
hazar dous wastes associated with the work. Describe project
specific sanple collection nethods and anal ytical procedures for
the accurate characterization of project-generated LBP/LCP debris
and wast es.

b. Estimated quantities of wastes to be generated and di sposed of.

c. Nanes and qualifications of each contractor that will be
transporting, storing, treating, and disposing of the wastes.
Include the facility and operator |ocation, address, telephone
nunber, and a 24-hour point of contact. Furnish two copies of
EPA, State, and | ocal hazardous waste permits and EPA
I dentification nunbers.

d. Nanes and qualifications (experience and training) of personne
who will be working on-site with hazardous wastes.

e. List of waste handling equipnent to be used in performing the
work, to include cleaning, volunme reduction, and transport
equi pnent .

f. Spill prevention, containnent, and cl eanup contingency neasures
including a health and safety plan to be inplenented in accordance
with 29 CFR 1926. 65.

g. Wrk plan and schedul e for waste contai nnent, renoval, and
di sposal. Wastes shall be cleaned up and containerized daily.

h. Unit cost for hazardous waste di sposal according to this plan.
1.11.6.2 Waste Handling and Site Storage Pl an

A Waste Handling and Site Storage Plan shall be prepared by the CP that
addresses the handling, storage, transportation, and disposal of LBP/LCP
wast es, contami nated nmaterials, and debris in accordance with the

requi renents of 40 CFR 262, 40 CFR 265, 40 CFR 268 and applicable State and
| ocal hazardous waste regul ations and requirenents. Were required by the
Contracting Oficer, the Contractor shall be responsible for obtaining an
EPA waste activity identification nunber in order to insure the proper
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mani festing and di sposal of project generated debris and wastes. The
Contractor shall conmply with applicable site storage linmtations, including
the tine of storage, container requirenents, site inspection requirenments,
contingency plans, and personnel training requirenents. In addition, the
Contractor shall be responsible for coordination of the design, |ocation
and | ayout of tenporary hazardous waste storage facilities and hazardous
wast e mani festing requirenments with the Contracting Oficer, at |least 14
days prior to the commencenent of onsite waste generating activities. The
pl an shall address but not be linmted to the follow ng:

a. Provide witten confirnmation that project debris and wastes wil |
be treated and di sposed of in accordance with the requirenents of
40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 264, and 40 CFR 268

b. Provide witten confirmation that transportation of project debris
and wastes will be in accordance with the requirenents of 40 CFR
263.

c. Provide a site drawing(s) that indicates the |ocation, l|ayout, and
construction of proposed tenporary onsite solid and hazardous
waste storage facilities.

d. Solid and hazardous waste container requirenents, and container
handl i ng, storage, and | abeling requirenents and procedures.

e. Security and inspection procedures for tenporary waste storage
facilities.

f. Hazardous waste transportation, disposal, and nmanifesting
procedures. Detailed delivery tickets or hazardous waste
mani fests, signed and dated by an agent of the landfill or waste
treatment/disposal facility, shall be provided to the Contracting
Oficer within 10 days of delivery.

g. Provide a copy of the designated hazardous waste transporter's
spill response and contingency pl an.

1.11.6.3 Enmer gency Conti ngency Pl an
An Energency Contingency Plan shall be prepared in accordance with the
requi renents of 40 CFR 261. Procedures nust be established to address the
foll owi ng LBP/ LCP work hazards as appropriate to the project:
a. Negative pressure enclosure (NPE) system equi prent failure.

b. WMajor breech of containment barriers.

c. Detection of l|ead contam nation in adjacent work areas or soi
that are in excess of established baseline concentrations.

d. Spilling of lead containing or contam nated wastes, debris, or
cont ai ners.

e. Include tel ephone nunbers for project nmanagenent personnel, for
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notification of energency spill response agencies or personnel
and for contacting local fire, police, rescue, and desi gnated
medi cal service providers

1.11.7 Envi ronnmental, Safety and Health Conpliance

In addition to the detailed requirenments of this specification, conply with
| aws, ordi nances, rules, and regul ations of Federal, State, and | oca

aut horities regardi ng renmoving, handling, storing, transporting, and

di sposing of |ead waste materials and debris. Conply with the applicable
requi renents of the current issue of 40 CFR Part 50, 29 CFR 1926, and in
particular the requirements of 29 CFR 1926.62. Submit matters regardi ng
interpretation of standards to the Contracting O ficer for resolution
before starting work. Were specification requirenments and the referenced
docunents vary, the nobst stringent requirenment shall apply, as determ ned
by the Contracting Oficer. The following State and | ocal |aws,

ordi nances, criteria, rules and regul ati ons regardi ng denolition, renoval,
handl i ng, storing, transporting, and di sposing of |ead-contani nated
materials and debris apply:

a. 18 VAC 15-30, Virginia Lead-Based Paint Activities Regul ations

b. 16 VAC 25-35, Regul ation Concerning Certified Lead Contractors
Notification, Lead Project Permts and Pernit Fees

c. 9 VAC 20-60, Virginia Hazardous Waste Managenent Regul ati ons
d. Licensing and certification in the State of Virginia is required.
1.11.8 Pre- Construction Conference

Along with the CP, the Contractor shall nmeet with the Contracting Oficer
at the Pre-Construction neeting to discuss in detail the hazardous waste
managenent plan, the waste handling and site storage plan, and the

| ead- based pai nt/ | ead-contai ning paint work plan, including work operation
practices, procedures, and precautions for the schedul ed denolition and
removal worKk.

1.12 EQUI PMENT
1.12.1 Respirators

Furni sh appropriate respirators approved by the National Institute for
Cccupational Safety and Health (NI CGSH), Departnent of Health and Hunan
Services, for use in atnospheres containing | ead dust. Respirators shal
conply with the requirements of 29 CFR 1926.62 and 29 CFR 1910. 134.

1.12.2 Speci al Protective dothing & Equi pnent

Furni sh personnel who will be exposed to | ead-contam nated dust or debris
wi th proper disposable protective whole body clothing, head covering,

gl oves, and foot coverings as required by 29 CFR 1926.62. Furni sh proper
di sposabl e plastic or rubber gloves to protect hands. Reduce the |evel of
protection only after obtaining approval fromthe CP. Also, furnish al
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personnel involved in LBP abatenent or nechani cal or chem cal paint
stripping operations with ANSI-approved fog-proof safety goggles or safety
gl asses and face shields when the use of a full face-piece respirator is
not required. Head protection (hard hats) shall be provided as required by
EM 385-1-1 for all workers and authorized visitors. Hard hats shall renain
in the work area until the project is conpleted. Hard hats shall be

t horoughl y cl eaned, decontam nated, and bagged before being renoved from
the work area at the conpletion of the project. A sufficient nunber of
15-m nute rated portable eyewash stations shall be provided and made

readi ly available for worker use in accordance with the requirenents of
ANSI Z358. 1.

1.12.3 Rental Equi pnment Notification

If rental equiprment is to be used during |ead-based paint handling and

di sposal, notify the rental agency in witing concerning the intended use
of the equipnent. Furnish a copy of the witten notification to the
Contracting O ficer.

1.12. 4 Vacuum Fil ters
UL 586 | abel ed HEPA filters.
1.12.5 Equi pnent for Government Personne

Furni sh the Contracting Officer with two conplete sets of persona
protective equi pmrent (PPE) daily, as required herein, for entry into and
i nspection of LBP/LCP denolition and renoval work within the | ead
controlled area. Personal protective equipnent shall include di sposable
whol e body covering, including appropriate foot, head, and hand protection
PPE shall remain the property of the Contractor. The Government will be
responsi ble for providing appropriate respiratory protection equi pnent for
use by the Contracting Oficer.

1.13 REMOVAL
1.13.1 Title to Materials

Materials resulting fromdenolition work, except as specified otherw se,
shal | becone the property of the Contractor and shall be disposed of in
accordance with Section 02220, "Denolition," except as specified herein

PART 2 PRODUCTS
2.1 CHEM CALS

Chemi cal s, including caustics and paint strippers, shall be properly

| abel ed and stored in | eak-tight containers. Were used, chem cal paint
strippers shall contain no nethylene chloride and shall be fornulated to
prevent stain, discoloration, or raising of the substrate material. Submt
for Contracting Oficer review and approval, a conpl ete hazardous nateri al
i nventory and appropriate Material Safety Data Sheets for all chenicals
proposed for use in LBP/LCP demplition and renoval work. Use the |east
toxi ¢ or hazardous products approved for use by the Contracting Oficer
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PART 3 EXECUTI ON
3.1 PROTECTI ON
3.1.1 Notification

Notify the Contracting O ficer, EPA Region Ill, and Commonweal t h of
Virginia 20 days prior to the start of any |ead-based paint or LCP
denolition/renoval work. Provide the Contracting Officer with a fully
conpl eted copy of the required State |lead permt application and
notification statenent for denolition/renovation, as appropriate

3.1.2 Lead Control Area Requirenents

Establish a |l ead control area by situating critical barriers or physica
boundari es around the area or structure where LBP/LCP denplition and
renoval operations will be perforned.

3.1.3 Protection of Existing Wirk to Remain

Perform LBP/ LCP denolition and renoval work wi thout damage or contam nation
of adjacent areas. Were existing work is damaged or contam nated, as
determ ned by the Contracting Oficer by neans of visual inspection or
testing, repair or restore work to its original condition or better, as

i ndi cated and approved by the Contracting Oficer, at no additional cost to
t he Governnent.

3.1. 4 Boundary Requirenents

3.1.4.1 Physi cal Boundary
Provi de physical boundaries around the |ead control area by roping off the
area designated in the | ead work plan or providing curtains, portable
partitions or other enclosures to ensure that airborne concentrations of
lead will not reach 30 m crograns per cubic neter of air outside of the
| ead control area

3.1.4.2 War ni ng Si gns
Provi de warni ng signs at approaches to |ead control areas. Locate signs at
such a distance that personnel nmay read the sign and take the necessary
precautions before entering the area. Signs shall conply with the
requi renents of 29 CFR 1926. 62.

3.1.5 Decont am nati on Shower Facility

Provi de cl ean and contam nated change roons and shower facilities in
accordance with this specification and 29 CFR 1926. 62.

3.1.6 Eye Wash Station

Where eyes nay be exposed to injurious corrosive materials, suitable
facilities for quick drenching and flushing of the eyes shall be provided
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within the work area. Energency shower and eyewash stations shall conply
with the requirenents of ANSI Z385. 1.

3.1.7 Per sonnel Protection

Personnel shall wear and use protective clothing and equi pnent as specified
herein, and as directed by the CP. Eating, snoking, or drinking or
application of cosnetics is not permitted in the | ead control area. No one
will be permtted in the lead control area unless they have been
appropriately trained and provided with protective equi pnent.

3.2 WORK PROCEDURES

Perform denolition and renmoval of LBP/LCP, and all buildings and structures
contai ning such, in accordance with the approved Lead- Based

Pai nt/ Lead- Cont ai ni ng Paint Wirk Plan. Use procedures and equi prent
required to limt occupational and environnental exposure to |ead where

| ead- based or | ead-containing paint is denolished and renoved in accordance
with 29 CFR 1926.62, and as ot herw se specified herein. Use approved dust
suppressi on nmet hods, as indicated and directed by the Contracting Oficer
in order to minimze or elimnate the generation of visible em ssions from
the work site. Dispose of all project-generated denolition wastes and
debris, including | ead contani nated paint chips, dust, debris, protective
cl ot hi ng and equi pnrent, soil, and associ ated wastes in accordance with

Envi ronnental Protection Agency (EPA), and other Federal, State, and | oca
requi renents.

3.2.1 Personnel Exiting Procedures
Whenever personnel exit the lead-controlled area, they shall performthe
foll owi ng procedures and shall not |eave the work place wearing any
cl othing or equi pnent worn during the work day:

a. Vacuum t hensel ves off (using approved HEPA-filtered vacuun.

b. Renove protective clothing in the contam nated change room and
pl ace themin an approved i nperneabl e di sposal bag.

c. Wash their hands and face at the work site, don appropriate
di sposabl e or uncontam nated reusabl e clothing; and nove to an
appropriate decontam nation facility; shower.

d. Change to clean clothes prior to |eaving the physical boundary
desi gnated around the | ead control area.

3.2.2 Air Sanpling
Provide area air sanpling and personal exposure air nonitoring for lead in
accordance with 29 CFR 1926.62 and as specified herein. Air sanpling shal
be directed or perforned by the CP. Collect and analyze air sanples in
accordance with the requirenments of NI OSH Method 7082, or other equival ent
nmet hod as approved by the Contracting O ficer

a. The CP shall be on the job site directing air sanpling and
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i nspecting the LBP/LCP denolition and renoval work to ensure that
the requirenents of the contract have been satisfied during the
entire LBP/LCP denolition and renoval operation

b. Collect personal air sanples on enpl oyees who are anticipated to
have the greatest risk of exposure as determined by the CP, or as
otherwi se directed by the Contracting Oficer. In addition
collect air sanples on at |east 25 percent of the work crew or a
m ni num of two enpl oyees, whichever is greater, during each work
shift.

c. Provide verbal air sanpling results to the Contracting Oficer
within 24 hours, and submit witten results, signed by the CP, air
sanpling technician, and analyst within 72 hours after the air
sanples are taken. Notify the Contracting Oficer inmmediately of
any | ead concentrations found to be at, or in excess of, the
action level of 30 micrograns of |ead per cubic neter of air,
outside of the lead control area

3.2.2.1 Air Sanpling During Denolition and Renoval Work

Conduct area air sanpling daily, on each shift in which LBP/LCP denolition
and renmoval operations are perforned, in areas i medi ately adjacent to the
| ead control area. Sufficient area nonitoring shall be conducted to ensure
unprot ect ed personnel are not exposed at or above 30 micrograns per cubic
nmeter of air. |If 30 mcrograns per cubic nmeter of air is reached or
exceeded, the contractor shall stop work, correct the conditions(s) causing
the increased levels, and notify the Contracting O ficer inmediately.
Deternmine if condition(s) require any further change in work nethods.
Denolition and removal work shall only resume after approval has been
received fromthe CP and the Contracting Oficer. For outdoor operations,
at | east one sanple on each shift shall be taken on the downw nd side of
the |l ead control area

3.2.3 LBP/ LCP Denolition and Renoval Wrk

Provi de net hodol ogy and procedures for the control of LBP/LCP denolition
and renoval operations, as necessary, to nminimze contamni nation of work
areas | ocated outside and/or adjacent to the lead control area by

| ead- cont am nated dust, debris, and wastes, and to ensure that unprotected
occupants, workers, personnel, and the environnent are not exposed to
hazardous concentrations of |ead. Describe the LBP/LCP denpolition and
renoval processes and control mnmeasures in detail in the LBP/LCP Wrk Plan

3.2. 4 O eanup and Di sposa
3.2.4.1 d eanup

Mai ntain surfaces of the |lead control area free of accumul ations of
denolition waste, paint chips, dust, and debris. Restrict the spread of
dust and debris, and keep waste from being distributed over the work area.
Do not dry sweep or use conpressed air to clean up the area. At the end of
each shift, and when LBP/LCP denolition and renoval operations have been
conpl eted, clean the area of visible contam nation, |ead paint chips, dust,

SECTI ON 13283 Page 16



Great Bridge - Road Repl acenent 4236208R

and demolition debris by vacuuming with a HEPA filtered vacuum cl eaner, and
then wet nopping adjacent areas, as directed by the CP or the Contracting
Oficer. Re-clean areas showi ng residual paint chips, materials, or
debris. After all visible contam nation, paint chips, and residual debris
has been renpved, wet nop and HEPA vacuum all renmining surfaces, as
appropriate, in the work area. |f adjacent areas becone contam nated at
any time during the work, clean and visually inspect the contani nated
areas. The CP shall certify in witing that the area has been cl eaned of

| ead contam nation before restarting work.

3.2.4.2 Cl earance Certification

The CP shall certify in witing that final air sanples collected inside and
outside the | ead control area contained |ess than 30 micrograns of |ead per
cubic nmeter of air; the respiratory protection used by enpl oyees was
adequate; the work procedures were perfornmed in accordance with the
approved LBP/LCP work plan, 29 CFR 1926.62 and 40 CFR 745; and that a final
vi sual clearance inspection has been perforned at that there are no visible
accunul ati ons of |ead-containing naterials, waste, or debris remmining in
the work area. Do not renobve the lead control area or roped off boundary
and warning signs prior to the Contracting Oficer's acknow edgenent of
recei pt and acceptance of the CP certification

3.2.4.3 Testing of denmplition wastes and debris

Test the entire | ead-containing or |ead-contam nated bridge buil di ng,
structure, and appurtenance denolition waste stream and all associated
denolition materials and debris in accordance with the requirenents of 40
CFR 261 for hazardous waste. Waste stream characterization sanpling and
testing shall be perforned in accordance with the requirenents of SW 846,
and as directed by the CP, and approved by the Contracting Oficer

3.2.4.4 Di sposa

a. Collect |ead-contam nated denolition wastes, scrap, debris, bags,
contai ners, equipnent, and | ead-contam nated clothing that nmay
produce airborne concentrations of |lead particles. Label the
containers in accordance with 29 CFR 1926.62 and 40 CFR 261.

Di spose of |ead-contaninated denolition materials, waste, and
debris at an EPA or State approved disposal facility off
CGover nnment property.

b. Store hazardous waste materials in U S. Departnment of
Transportation (49 CFR 178) approved 55 gallon druns, or other
appropriate tenporary waste storage containers as approved by the
Contracting O ficer. Properly |label each drumor container to
identify the type of waste (49 CFR 172) and the date the
drum container was filled. The Contracting Oficer or an
aut hori zed representative will assign an area for interimstorage
of waste-containing druns/containers. Do not store hazardous
wast e druns/containers on-site in interimstorage |onger than 90
cal endar days fromthe date affixed to each drum

c. Handle, store, transport, recycle and/or dispose of |ead or
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| ead-contani nated denolition nmaterials, wastes and debris in
accordance with 40 CFR 260, 40 CFR 261, 40 CFR 262, 40 CFR 263, 40
CFR 264, and 40 CFR 265. Conply with I and di sposal restriction
notification requirenents as required by 40 CFR 268

d. Al materials, whether hazardous or non-hazardous shall be
properly disposed in accordance with all applicable provisions of
Federal, State, or local regulations, and as approved by the
contracting Officer. Ensure waste is properly characterized. The
result of each waste or waste stream characterization (TCLP for
RCRA materials) shall dictate the appropriate di sposa
requirenents.

3.2.5 Di sposal Docunentation
Submit written evidence that the designated hazardous waste treatnent,
storage, or disposal facility (TSD) is approved for |ead disposal by the
EPA and State or local regulatory agencies. Submt one copy of the
conpl eted mani fest, signed and dated by the initial transporter in
accordance with 40 CFR 262.

-- End of Section --
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South - Car Wash, Table 3-13

LBP Results
See Figure 8
Unit No. 77 XRF Results
Shot No. Location mg/cm’®
1 Protection Post by Rear Shed 2.2
7 Protection Post by Kerosene Tank 2.8
South - Kramer Tire Outlet, Table 3-14
LBP Results
See Figure 10
UnitNo. 1-05 e XRF Results 7
‘Shot No. - “Tocation mg/cm?
49 Parking Curb, Cxtcrior 9.5
50 Perimeter Curbing, Exterior 3.1
51 Sidewall of Sidewalk, Exterior 3.6
South - Pizza Hut Roof Equipment Area, Table 3-15
LBP Results
See Figure 12
| UnitNo.1-06 - . XRF Results
ShotNo. " ‘Location mgfem’
12 Utility Pole 1.0 or 3.23%
14 Top of Air Conditioning Unit (small red unit) 1.6
16 Top of Duct 1.00r3.5%
18 Plywood Wall (west side of equipment area) 1.3
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South - Bridge Tender's Building, Table 3-16

LBP Results
See Figure 13
UnitNo. 64 | » . XRF Results
Shot No. Location me/em? -

32| Stairway Rail Cap, Ext. 3.9

33 Bridge Tender Bldg. Foundation 33

37 Door to Mech Room, Ext. 5.1

38 Door Kick Plate, Ext. 4 [ 1.0 0r 0.444%
39 Door Jamb, Ext. ' 2.9

40 Stair Treads, Ext. 1.0

41 Wall C, Ext. 7.0

43 Top of Landing, Ext. » ‘ 1.0

44 Awning, Ext. ’ 3.1

45 Wall D, Ext. 9.7

46 Window, Casing; Ext. » 6.0

48 Door Jamb, 2nd Floor, Ext.. >9.9

49 Door, 2nd Floor, Ext. ’ : 3.9

50 Control Room, Wall A, Bathroom ' >9.9

S1 Control Room, Wall D, Bathroom 59.9

52 Cabinet Door, Bathroom 2.9

54 Control Room, NDoor, Bathroom «4 7.0

55 _| Control Room, Door Jamb, Bathroom 8.3

56 Contro] Room ,Wall A “>09

58 Control Room, Closet Door 7.6

61 Control Room, Window Sill 438

63 Control Room, Ceiling >9.9
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Steel Bridge, Tablc 3-17

LBP Results
Unit No. 64 XRF Results
Shot No. Location mg/cm?
8,9& 16 Concrete Abutment 18,19, 26
11 Steel, Top, Side of Bridge (Horizontal) >9.9
12 Steel, Side of Bridge (vertical) >9.9
13 Hatch Cover (yellow) >9.9
14 Walkway >9.9
17 Underside of Bridge (horizontal) >9.9
18 Beam Flange (underside of bridge) >9.9
19 Beam Web (underside of bridge) >9.9
20 Shaft Brace >9.9
21 Angle Brace >9.9
22 Control Box >9.9
23 Fonce Post 1.00r0.971%
25 & 27 Traffic Light Base 5.7,3.0
29 Bridge Top >9.9
30 Manhole >9.9
31 Bridge Side >9.9

Steel Bridge, Pedestal and Bottom of Bridge Table 3-18

LBP Results
Unit No. 1-07 XRF Results
Shot No. Location mg/cm’®

8 Turnstile Center Flange >9.9
9 Turnstile Angle Brace >9.9
10 Tumstile Channel Iron >9.9
11 Bridge "I" Beam B >9.9
12 Bottom of Bridge >9.9
13 Bridge Angle Brace >9.9
14 Turnstile Base (top of pedestal) 4.1
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SECTI ON 13286
HANDLI NG OF LI GHTI NG BALLASTS AND LAMPS CONTAI NI NG PCBs AND MERCURY
09/ 99
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910. 1000 Air Contam nants
40 CFR 761 Pol ychl ori nat ed Bi phenyl s (PCBs)

Manuf acturing, Processing, Distribution in
Conmmrer ce, and Use Prohibitions

40 CFR 262 Generators of Hazardous Waste
40 CFR 263 Transporters of Hazardous Waste
49 CFR 172 Hazardous Materials Table, Specia

Provi si ons, Hazardous Materials
Conmmruni cati ons, Energency Response
I nformation, and Trai ning Requirenents

49 CFR 178 Shi ppi ng Cont ai ner Specification
VI RG Nl A ADM NI STRATI VE CODE ( VAQ)
9 VAC 20-60 Hazar dous Waste Regul ations
9 VAC 20-80 Solid Waste Managenent Regul ations
1.2 REQUI REMENTS

Renoval and di sposal of PCB containing |ighting ballasts and associ at ed
nmercury-contai ning |anps. For bidding purposes, the Contractor shal
assune that the follow ng quantities of PCB containing lighting ballasts
and nercury-containing | anps are present in buildings/structures indicated
for denolition, and therefore will require proper renoval, handling,
storage, transport, and disposal in accordance with the requirenents of
this SECTION. Contractor may encounter |eaking PCB ballasts, which wll
require the inplenmentation of special handling and cl ean-up procedures in
accordance with the requirements of Paragraph 3.2, PCB SPILL CLEANUP

REQUI REMENTS, of this SECTI ON
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6 PCB containing lighting ballasts
24 Mercury-containing | amps/tubes
1.3 DEFI NI TI ONS
1.3.1 Certified Industrial Hygienist (ClH)
The industrial hygienist selected and hired by the Contractor, shall hold
current certification in the Conprehensive Practice of industrial hygiene
i ssued by the Anerican Board of Industrial Hygiene (ABIH).
1.3.2 Leak

Leak or |eaking nmeans any instance in which a PCB article, PCB container
or PCB equi pnent has any PCBs on any portion of its external surface.

1.3.3 Mer cur y- Cont ai ni ng Lanps
As used in this specification shall mean all fluorescent and high-intensity
di scharge (HI D) |anps, or other such |anps (neon, mercury vapor, high
pressure sodium and netal halide), scheduled for denolition and/or renoval
as indicated in the Contract docunments that:
a. Fails the TCLP test for nercury, or

b. According to the Manufacturer, would fail the TCLP test for nmercury

c. By calculation of equivalent TCLP nercury level fromtotal netal
anal ysis would fail the TCLP test for nercury.

1.3.4 Pol ychl ori nat ed Bi phenyl s (PCBs)

PCBs as used in this specification shall nean the sanme as PCBs, PCB
containing lighting ballast, and PCB contai ner, as defined in 40 CFR 761
Section 3, Definitions.

1.3.5 Spil
Spill means both intentional and unintentional spills, |eaks, and other
uncontrol | ed di scharges when the release results in any quantity of PCBs
running off or about to run off the external surface of the equi pnent or

ot her PCB source, as well as the contanination resulting fromthose
rel eases.

1.4  QUALI TY ASSURANCE

1.4.1 Regul at ory Requirenents
Perform PCB rel ated work in accordance with 40 CFR 761, 9 VAC 20-60 and 9
VAC 20-80. Perform nercury-containing |anps storage and transport in

accordance with 40 CFR 262, 40 CFR 263, 9 VAC 20-60 and 9 VAC 20-80.

1.4.2 Trai ni ng

SECTI ON 13286 Page 2



Great Bridge - Road Repl acenent 4236208R

The Contractor's designated certified industrial hygienist (ClH shall
instruct and certify the training of all persons involved in the renoval of
PCB containing lighting ballasts and nercury-contai ning | anps. The
i nstruction shall include: the dangers of PCB and nercury exposure,
decont ani nation, safe work practices, and applicable OSHA and EPA
regul ations. The CIH shall review and approve (sign, date, and seal), the
PCB and Mercury-Containing Lanp Renoval and Di sposal Work Plans required by
this Section.

1.4.3 Regul ati on Docunents

Maintain at all tines one copy each in view at the job site of 29 CFR
1910. 1000, 40 CFR 761, 40 CFR 262, 40 CFR 263, 9 VAC 20-60, and 9 VAC 20-80
the Contractor's renoval work plan and disposal plan for PCB containing
lighting ballasts and mercury-containing | anps.
1.5 SUBM TTALS
Government approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD-08 Statenents
PCB and Mercury-Containing Lanp Renoval Wrk Plan; GA
PCB and Mercury-Containing Lanp D sposal Plan; GA
SD- 13 Certificates
Qualifications of CIH GG
Training Certification;, GA
SD- 18 Records

Transporter certification of notification to EPA of PCB waste
activities and EPA | D nunbers; GA

Certification of Decontanination; GA
Certificate of D sposal and/or recycling. Submt to the
Gover nnent before application for paynment within 30 days of the
date that the disposal of the PCB and nercury-containing | anp
waste identified on the manifest was conpl et ed.
Test results; GA

1.6 ENVI RONMVENTAL REQUI REMENTS

Use special clothing:
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a. Disposable gloves (polyethyl ene)
b. Eye protection
c. PPE as required by CIH

1.7 SCHEDULI NG

Notify the Contracting O ficer 20 days prior to the start of PCB and
nmercury-contai ning | anp renoval work.

1.8 QUALI TY ASSURANCE
1.8.1 Qualifications of CIH

Submit the nane, address, and tel ephone nunber of the Industrial Hygienist
selected to performthe duties in paragraph entitled "Certified Industria
Hygienist." Submt certification that the Industrial Hygienist is
certified in Conprehensive Practice by the ABIH, including certification
nunber and date of certification or re-certification

1.8.2 PCB and Mercury-Containing Lanp Renoval Wrk Pl an

Submit a job-specific plan within 30 cal endar days after award of contract
of the work practices and procedures to be used in the renoval, packaging,
and storage of PCB-containing |lighting ballasts and associ at ed
nmercury-containing lanps. Include in the plan: Requirenents for persona
protective equi pmrent (PPE), spill cleanup procedures and equi pnent, work
schedul e and phasing of work, interface of trades, eating, snmoking and
restroom procedures, fall protection requirenents, and other such topics
deened appropriate by the CIH or the Contracting Oficer. The plan shal

i nclude an Activity Hazard Analysis (AHA) prepared in accordance with the
requi renents of EM 385-1-1, addressing the anticipated hazards and control
neasures associated with the renoval and handling of PCB-containing
lighting ballasts and associ ated nercury-containing |anps. The plan shal
be approved and signed by the Certified Industrial Hygienist. Obtain
approval of the plan by the Contracting Officer prior to the start of PCB
and/ or | anp renoval work.

1.8.3 PCB and Mercury-Containing Lanp D sposal Plan

Submit a PCB and Mercury-Containing Lanp Disposal Plan within 45 cal endar
days after award of contract. The PCB and Mercury-Containing Lanp Di sposa
Pl an shall conply with applicable requirenents of federal, state, and |oca
PCB and RCRA waste regul ati ons and address:

a. Estimated quantities of wastes to be generated, disposed of, and
recycl ed.

b. Nanes and qualifications of each Contractor that will be
transporting, storing, treating, and disposing of the wastes.
Include the facility location. Furnish two copies of EPA and
state PCB and nercury-containing | anp waste transport, storage,
and di sposal permits and EPA waste activity identification nunbers.
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c. Nanes and qualifications (experience and training) of personne
who will be working on-site with PCB and nercury-containing | anp
wast es.

d. Spill prevention, containment, and cl eanup contingency neasures to
be i npl enent ed.

e. Wrk plan and schedule for PCB and nercury-containing |anp waste
renoval , contai nnment, storage, transportation, disposal and or
recycling. Wastes shall be cleaned up and containerized daily.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON

3.1 WORK PROCEDURE

Furni sh | abor, materials, services, and equi pnent necessary for the renoval
of PCB containing lighting ballasts and associ ated nercury-containing | anps
in accordance with local, state, or federal regulations. Do not expose
PCBs to open flanmes or other high tenperature sources since toxic
deconposi ti on by-products nmay be produced. Do not break nercury-containing
| anps. Perform PCB containing |ighting ballasts and mercury-containing

| anp renoval work wi thout danage or contam nation of adjacent areas. Were
exi sting work i s damaged or contaninated, as determ ned by the Contracting
O ficer by means of visual inspection or testing, repair or restore the
work to its original condition or better, as indicated and approved by the
Contracting O ficer, at no additional cost to the Governnent.

3.1.1 Wor k Operati ons
Ensure that work operations or processes involving PCB or PCB-contam nated
materials and nmercury-containing | amps are conducted in accordance with 40
CFR 761, 40 CFR 262, 40 CFR 263 and the applicable requirenments of this
section, including but not limted to:
a. Obtaining suitable PCB and nercury-containing | anp storage sites.
b. Notifying Contracting Oficer prior to commencing the operation
c. Reporting leaks and spills to the Contracting O ficer
d. deaning up spills.
e. Inspecting PCB and PCB-contanmi nated itens and waste containers for
| eaks and forwardi ng copi es of inspection reports to the
Contracting Oficer.

f. Maintaining inspection, inventory and spill records.

3.2 PCB SPI LL CLEANUP REQUI REMENTS
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3.2.1 PCB Spills
| mredi ately report to the Contracting O ficer any PCB spills.
3.2.2 PCB Spill Control Area

Rope off an area around the edges of a PCB |leak or spill and post a "PCB
Spill Authorized Personnel Only" caution sign. |Inmediately transfer
leaking itens to a drip pan or other container.

3.2.3 PCB Spill d eanup

Perform PCB spill cleanup operations in accordance with the requirenents of
40 CFR 761, subpart G Initiate cleanup of spills as soon as possible, but
no |later than 24 hours of its discovery. Mp up the liquid with rags or

ot her conventional absorbent. The spent absorbent shall be properly

contai ned and di sposed of as solid PCB waste.

3.2.4 Records and Certification
Docurment the cleanup with records of decontanination in accordance with 40

CFR 761, Section 125, Requirenents for PCB Spill C eanup. Provide test
results of cleanup and certification of decontam nation

3.3 REMOVAL

3.3.1 Bal | asts
As ballast is renobved fromthe lighting fixture, inspect |abel on ballast.
Bal | asts wi thout a "No PCB" | abel shall be assuned to contain PCBs and
contai nerized and di sposed of as required under paragraphs STORAGE FOR
DI SPCSAL and DI SPOSAL

3.3.2 Li ghting Lanps
Renove nercury-containing |ighting tubes/lanps fromthe lighting fixture
and carefully place (unbroken) into appropriate containers (origina
transport boxes or equivalent). |In the event of a lighting tube/lanp
br eaki ng, sweep and place waste in double plastic taped bags and di spose of
as hazardous waste as specified herein. Vacuumthe areas/surfaces |ocated
beneat h and adjacent to the broken tube/lanp utilizing HEPA-filtered vacuum
cl eaner.

3.4  STORACE FOR DI SPOSAL

3.4.1 St orage Contai ners for PCBs
49 CFR 178. Store PCBs in containers approved by DOT for PCB storage.

3.4.2 Storage Containers for |anps

Store mercury-containing |anps in appropriate DOT containers. The boxes
shal |l be stored and | abel ed for transport in accordance with 40 CFR 262, 40
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CFR 263,

9 VAC 20-60 and 9 VAC 20-80

3.4.3 Label i ng of Waste Contai ners

Label with the foll ow ng:

a.

Date the itemwas placed in storage and the nanme of the cognizant
activity/building.

"Caution Contains PCB," conformng to 40 CFR 761, subpart C.
Affix | abels to PCB waste contai ners.

Label mercury-containing |lanp waste in accordance with 49 CFR 172,
40 CFR 262, and 40 CFR 263. Affix labels to all lighting |anp
wast e contai ners

3.5 DI SPOSAL

Di spose

of PCBs and nercury-containing | anps of f Governnent property in

accordance with EPA, DOT, and |local regulations at a permtted site.

3.5.1 Identification Nunmber

Feder al

regul ations 40 CFR 761 and 40 CFR 263 require that generators,

transporters, comercial storers, and di sposers of PCB and

mer cury-

cont ract
identif

contai ni ng waste possess U.S. EPA identification nunbers. The
or shall verify that the activity has a U S. EPA generator
cation nunber for use on the Uniform Hazardous Waste manifest. |If

not, the contractor shall advise the activity that it nust file and obtain

an |.D.

nunber with EPA prior to commencenent of renmpval work.

3.5.2 Transporter Certification

Conply with di sposal and transportation requirenents outlined in 40 CFR 761
and 40 CFR 263. Before transporting the PCB and nercury-containing |anp
wast e, sign and date the mani fest acknow edgi ng acceptance of the PCB and

mer cury-

contai ning waste fromthe Government. Return a signed copy to the

CGovernment before leaving the job site. Ensure that the nmanifest
acconpani es the PCB and | anp waste at all tinmes. Subnmt transporter
certification of notification to EPA of their PCB and | anp waste activities
(EPA Form 7710-53).

3.5.2.1

Certificate of Disposal and/or Recycling

Docurment and certify the proper disposal of PCBs and PCB-containing and
contam nated itenms in accordance with the requirements of 40 CFR 761

subpart
i ncl ude:

a.

K. Certificate for the PCBs, PCB itens, and |anps di sposed shal
The identity of the disposal and/or recycling facility, by nane,
address, and EPA identification nunber.

The identity of the PCB and | anp waste affected by the Certificate
of Disposal including reference to the nmani fest nunber for the
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shi pnent .

c. A statenent certifying the fact of disposal and/or recycling of
the identified PCB and | anp waste, including the date(s) of
di sposal, and identifying the di sposal process used.

d. Acertification as defined in 40 CFR 761
-- End of Section --
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SECTI ON 15190

NATURAL GAS PI PI NG SYSTEMS
02/ 99

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.

AVERI CAN GAS ASSOCI ATl ON ( AGA)

AGA Ml (1994; Addenda/ Correction Jan 1996) A G A
Pl astic Pi pe Manual for Gas Service

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA NFPA 54/ ANSI Z223.1 (1996; Errata) National Fuel Gas Code
1.2 GENERAL REQUI REMENTS
1.2.1 Wel di ng

Pi pi ng shall be welded in accordance with qualified procedures using
performance qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with Virginia Natural Gas
policies, procedures and specifications. The Contracting Oficer shall be
notified at | east 24 hours in advance of tests and the tests shall be
perfornmed at the work site if practicable. The Contracting Oficer shal
be furnished with a copy of qualified procedures and a |ist of nanes and
identification symbols of qualified welders and wel ding operators. The
wel der or wel ding operator shall apply his assigned synbol near each weld
he makes as a permanent record. Structural nenbers shall be welded in
accordance with Section 05090 WELDI NG STRUCTURAL.

1.2.2 Jointing Thernopl astic and Fi bergl ass Pi pi ng
Pi pi ng shall be jointed by performance qualified joiners using qualified
procedures in accordance with Virginia Natural Gas' policies, procedures
and specifications. The Contracting O ficer shall be furnished with a copy
of qualified procedures and list of and identification synbols of qualified
j oi ners.

1.2.3 St andard Products
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Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening. Asbestos or products containing asbestos shall not
be used. Manufacturer's descriptive data and installation instructions
shall be submtted for approval for conpression-type nechanical joints used
in joining dissimlar materials and for insulating joints. Valves, flanges
and fittings shall be marked in accordance with Virginia Natural Gas's
policies, procedures and specifications.

Standard products shall conformto Virginia Natural Gas' Specifications.
1.2.4 Verification of Dinmensions
The Contractor shall becone fanmiliar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Oficer of
any di screpancy before performng the work.
1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-01 Data
Qualifications; FIO

Qualified procedures and a |list of names and identification synbols of
qual i fied wel ders and wel di ng operators.

Manuf acturer's Catal ogue Data; GA. Catal ogue cuts, brochures, circul ars,
specifications, product data and printed information in sufficient detai
and scope to verify conpliance with the requirenents of the contract
docunent s.

SD- 04 Dr awi ngs
Gas Pi ping System GA
Drawi ngs showi ng |l ocation, size and all branches of pipeline; |ocation of
all required shutoff valves; and instructions necessary for the
installation of connectors and supports.

SD- 09 Reports
Testing; FIO

Pressure Tests; FIQO

Test Wth Gas; FIO
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Test reports in booklet formtabul ati ng test and neasurenents perfornmed.
The reports shall be dated after award of this contract, shall state the
contractor's nane and address, shall name the project and |location, and
shall list the specific requirements which are being certified.

PART 2 PRODUCTS

2.1 PI PE AND FI TTI NGS; VALVES; Pl PE HANGERS AND SUPPORTS; AND METERS
REGULATCRS AND SHUT OFF VALVES

Al'l associated products shall conformto the Virginia Natural Gas
speci fications.

PART 3 EXECUTI ON
3.1 EXCAVATI ON AND BACKFI LLI NG

Eart hwork shall be as specified in Section 02222 EXCAVATI ON, TRENCHI NG AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

3.2 GAS PI PI NG SYSTEM
Gas pi ping systemshall include, but not be linited to, all gas nain
rel ocati on work, valve box adjustnents, and the connections to each gas
utilization device.

3.2.1 Protection of Materials and Conponents
Pi pe and tube openings shall be closed with caps or plugs during
installation. Equipnent shall be protected fromdirt, water, and chenica
or mechani cal damage. At the completion of all work, the entire system
shal | be thoroughly cl eaned.

3.2.2 Wor kmanshi p and Def ects
Pi pi ng, tubing and fittings shall be clear and free of cutting burrs and
defects in structure or threading and shall be thoroughly brushed and
chi p-and scal e-blown. Defects in piping, tubing or fittings shall not be
repaired. Wen defective piping, tubing, or fittings are located in a
system the defective material shall be repl aced.

3.3 PROTECTI VE COVERI NG

3.3.1 Underground Metallic Pipe
Buried netallic piping shall be protected fromcorrosion with protective
coatings as specified in by Virginia Natural Gas. Wen dissimlar netals
are joined underground, gastight insulating fittings shall be used.

3.3.2 Aboveground Metallic Piping Systens

3.3.2.1 Ferrous Metal

Shop prined ferrous netal surfaces shall be touched up with ferrous netal
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primer. Surfaces that have not been shop prined shall be solvent cleaned.
Surfaces that contain |oose rust, loose mll scale and other foreign

subst ances shall be cleaned and prined according to Virginia Natural Gas
Requi renent s.

3.4 | NSTALLATI ON

Installation of the gas systemshall be in conformance with the

manuf acturer's recommendati ons and applicabl e provisions of NFPA NFPA

54/ ANSI Z223.1, AGA Wnl, and as indicated. Pipe cutting shall be done

wi t hout damage to the pipe. Unless otherw se authorized, cutting shall be
done by an approved type of nechanical cutter. Weel cutters shall be used
where practicable. On steel pipe 6 inches and | arger, an approved gas
cutting and beveling nmachine may be used. Cutting of thernoplastic and
fiberglass pipe shall be in accordance with AGA Mnl

3.4.1 Metallic Piping Installation

Under ground pi ping shall be buried a m ninmumof 18 inches bel ow grade.
Changes in direction of piping shall be made with fittings only; mtering
or notching pipe to formel bows and tees or other simlar type construction
will not be permitted. Branch connection nay be made with either tees or
forged branch outlet fittings. Branch outlet fittings shall be forged,
flared for inprovenent of flow where attached to the run, and reinforced
agai nst external strains. Al um numalloy pipe shall not be used in
exterior |ocations or underground.

3.4.2 Metallic Tubing Installation

Metal lic tubing shall be installed using gas tubing fittings approved by

t he tubi ng manufacturer. Branch connections shall be nade with tees. All
tubi ng end preparation shall be nade with tools designed for the purpose.
Al umi num al | oy tubing shall not be used in exterior |ocations or
under gr ound.

3.4.3 Ther nopl astic and Fi bergl ass Pi ping, Tubing, and Fittings
Ther nopl astic and fiberglass piping, tubing, and fittings shall be
installed outside and underground only. Piping shall be buried a m ninum
of 18 inches bel ow grade. The piping shall be installed to avoid
excessi ve stresses due to thermal contraction. Thernoplastic and
fiberglass piping shall only be allowed as indicat ed.

3.4. 4 Connecti ons Between Metallic and Plastic Piping

Connections shall be nade only outside, underground, and w th approved
transition fittings.

3.4.5 Aboveground Pi pi ng
Aboveground piping shall be run as straight as practicable along the

alignment indicated and with a mnimumof joints. Piping shall be
separately supported
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3.

5 PI PE JO NTS

Pi pe joints shall be designed and installed to effectively sustain the
| ongi tudi nal pull-out forces caused by contraction of the piping or
superinposed | oads.

.6 Pl PE SLEEVES

Pi pes passing through concrete or nasonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves shall not be installed in structural nenbers except
where indicated or approved. Each sleeve shall extend through its
respective wall, floor or roof, and shall be cut flush with each surface.
Unl ess ot herwi se indicated, sleeves shall be |large enough to provide a

m ni mum cl earance of 1/4 inch all around the pipe. Sleeves in retaining
wal | s shall be steel pipe.

.7 Pl PI NG SYSTEM SUPPORTS

Gas piping systens on the aerial utility bents shall be supported with pipe
hooks, netal pipe straps, bands or hangers suitable for the size of piping.
Gas pi ping systemshall not be supported by other piping. Spacing of
supports in gas piping and tubing installations shall conformto the

requi renents of NFPA NFPA 54/ ANSI Z223.1. The selection and application of
supports in gas piping and tubing installations shall conformto the

requi renents of MSS SP-69. The clips or clanps shall be rigidly connected
to the conmon base nenber. A clearance of 1/8 inch shall be provided
between the pipe and clip or clanp for all piping which may be subjected to
t her mal expansi on.

. 8 SHUTOFF VALVE

Mai n gas shutoff valve controlling the gas piping systemshall be easily
accessi ble for operation and shall be installed as indicated, protected
from physi cal damage, and marked with a netal tag to clearly identify the
pi pi ng system control | ed.

.9 CATHODI C PROTECTI ON

Cat hodi c protection shall be provided for underground ferrous gas piping as
speci fi ed.

.10  TESTI NG

Bef ore any section of a gas piping systemis put into service, it shall be
carefully tested to assure that it is gastight. Prior to testing, the
system shall be bl own out, cleaned and cleared of all foreign nmateri al

Each joint shall be tested by means of an approved gas detector, soap and
wat er, or an equival ent nonflanmabl e sol ution. Testing shall be conpl eted
before any work is covered, enclosed, or concealed. Al testing of piping
systens shall be done with due regard for the safety of enployees and the
public during the test. Bul kheads, anchorage and braci ng suitably designed
to resist test pressures shall be installed if necessary. Oxygen shall not
be used as a testing nmedi um
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3.10.1 Pressure Tests

Bef ore appliances are connected, piping systens shall be filled with air or
an inert gas and shall withstand a m ni mum pressure of 3 pounds gauge for a
period of not less than 10 minutes as specified in NFPA NFPA 54/ ANSI Z223.1
wi t hout showing any drop in pressure. Oxygen shall not be used. Pressure
shal |l be neasured with a nmercury nmanoneter, slope gauge, or an equival ent
device so calibrated as to be read in increnents of not greater than 0.1
pound. The source of pressure shall be isolated before the pressure tests
are made.

3.10.2 Labor, Materials and Equi pnent

Al labor, nmaterials and equi pnment necessary for conducting the testing and
purgi ng shall be furnished by the Contractor.

3.11 Pl PE COLOR CODE MARKI NG
Col or code marki ng of piping shall be as specified by Virginia Natural Gas.

-- End of Section --
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SECTI ON 16711
TELEPHONE SYSTEM
05/ 98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI C80.1 (1995) Rigid Steel Conduit

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

ASTM A 48 (1994a) Gray lron Castings

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Secti ons

ASTM C 478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENA NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA FB 1 (1993) Fittings, Cast Metal Boxes, and
Conduit Bodi es for Conduit and Cabl e
Assenbl i es

UNDERWRI TERS LABCRATORI ES (UL)

UL 6(1997) Rigid Metal Conduit

UL 514A (1996; Rev Jul 1998) Metallic CQutlet Boxes

UL 651 (1995; Rev thru Oct 1998) Schedul e 40 and
80 Rigid PVC Conduit
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UL 1684 (Latest Edition) Reinforced Thernosetting
Conduit (RTRC) and Fittings

1.2 SYSTEM DESCRI PTI ON

The system shall consist of all cable, conduit, nanhol es, handhol es, pul
boxes, poles, cabinets, equi pment pads, equi pnent racks and niscel | aneous
appurtenances necessary to relocate the Verizon tel ephone system In
addition, this work shall include all telephone denolition work required.

The Contractor shall subcontract the cable relocation and cabi net/equi pnent
supply or relocation work including, but not limted to, cable/cabinet
material supply, installation and testing to Verizon tel ephone. The
Contractor shall be responsible for the supply of and installation of al

ot her tel ephone system conponents. The work consists of furnishing,
installing, testing and nmaki ng operational a conplete systemfor continuous
use.

1.3 QUALI FI CATI ONS

Tel ephone cable installation shall be perforned by Verizon Tel ephone
personnel or their subcontractors.

1.4 SUBM TTALS

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

SD-01 Data
Products; GA
Catal og cuts, brochures, circulars, specifications, product data, and
printed information in sufficient detail and scope to verify conpliance
with the requirenents of the contract docunents.

SD- 04 Dr awi ngs
Tel ephone System GA.
Installation; GA
Detail drawi ngs, consisting of a conplete |ist of equi prent and materi al
i ncludi ng manufacturer's descriptive and technical literature and catal og
cuts.
Data and drawi ngs shall be coordinated and included in a single subm ssion
Mul ti pl e subm ssions for the sane equi pnent or system are not acceptable
except where prior approval has been obtained fromthe Contracting Oficer

In such cases, a list of data to be submtted |ater shall be included with
the first subm ssion.
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Record Draw ngs; GA

Record drawi ngs for the installed system showi ng the actual |ocation of al
conduit, cable runs, equipnent, manhol es, handhol es, pul | boxes, pol es and
pads, and size, quantity and type of all cables. The draw ngs shal

i ncl ude gauge and pair count for each cable and conduit arrangenent after
installation.

The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall be submtted in paper and el ectronic format (AutoCadd
R14). The draw ngs shall include the information shown on the contract
drawi ngs as well as deviations, nodifications, and changes fromthe
contract drawi ngs, however mnor. The as-built drawi ngs shall be a ful
sized set of prints and electronic files reflecting deviations,

nodi fications, and changes. The as-built draw ngs shall be conplete and
show the | ocation, size, dinensions, part identification, and other
infornmation. Additional sheets nmay be added. The as-built draw ngs shal
be jointly inspected for accuracy and conpl eteness by the Contractor's
quality control representative and by the Contracting Oficer prior to the
subm ssi on of each nonthly pay estinmate. Upon conpletion of the work, the
Contractor shall provide three full sized sets of the marked prints to the
Contracting O ficer for approval. |If upon review, the as-built draw ngs
are found to contain errors and/or om ssions, they will be returned to the
Contractor for correction. The Contractor shall correct and return the
as-built drawings to the Contracting O ficer for approval within 10

cal ender days fromthe tine the drawings are returned to the Contractor

SD-06 | nstructions
Installation; FIQO

Printed copies of the manufacturer's recomendations for the material being
installed, prior to installation. |Installation of the itemw |l not be

all owed to proceed where installation procedures, or any part thereof, are
required to be in accordance with those recomendations until the
recomendati ons are recei ved and approved.

.5 DELI VERY AND STORAGE

Al'l equipnment shall be stored with protection fromthe weather, humdity
and tenperature variations, dirt and dust, or other contam nants, in
accordance with the nanufacturer's requirenments.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Mat eri al s and equi pnent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of such products and shall be the
manufacturer's | atest standard design that has been in satisfactory use for
at least 2 years prior to bid opening. Al itens of the sane class of

equi pnment shall be the products of a single manufacturer
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2.2 CONDUI T

Conduit shall be single, round-bore type, with wall thickness and fittings
suitable for the application.

2.2.1 Metal |l i c Conduit

Ri gi d gal vani zed steel conduit shall conply with UL 6 and ANSI C80. 1.
Metallic conduit fittings and outlets shall conply with UL 514A and NEVA FB
1

2.2.2 Nonnetal | i ¢ Ducts
2.2.2.1 Fi ber gl ass Rei nforced Epoxy (FRE)
UL 1684 Heavy wall suitable for aerial applications.
2.2.2.2 Concrete Encased Ducts
UL 651 Schedul e 40.
2.2.2.3 Direct Buria
UL 651 Schedul e 40.
2.2.3 Conduit Seal i ng Conpound

Conpounds for sealing ducts and conduit shall have a putty-like consistency
wor kabl e with the hands at tenperatures as | ow as 35 degrees F, shall
neither slunp at a tenperature of 300 degrees F, nor harden materially when
exposed to the air. Conpounds shall adhere to clean surfaces of fiber or
plastic ducts; netallic conduits or conduit coatings; concrete, masonry, or
| ead; any cabl e sheaths, jackets, covers, or insulation materials; and the
common netals. Conpounds shall forma seal wthout dissolving, noticeably
changi ng characteristics, or renoving any of the ingredients. Conpounds
shal |l have no injurious effect upon the hands of worknen or upon materials.

2.3 MANHOLES, HANDHCLES, AND PULLBOXES

Manhol es, handhol es, and pul | boxes shall be as indicated. Strength of
manhol es, handhol es, and pul | boxes and their frames and covers shal
conformto the requirenents of IEEE C2. Precast-concrete nmanhol es shal
have the required strenth established by ASTM C 478, ASTM C 478M  Franes
and covers shall be nade of gray cast iron and a nachi ne-fini shed seat

shal |l be provided to ensure a matching joint between franme and cover. Cast
iron shall conply with ASTM A 48, Class 30B, mininum Pull box and handhol e
covers in sidewal ks, and turfed areas shall be of the same naterial as the
box. Handhol es and concrete pull boxes shall consist of precast reinforced
concrete boxes, extensions, bases, and covers.

New manhol es shall be equiped with pulling-in irons, cable racks, and
ground rod, and conformto the details shown in the plans. Manhol es nay be
provi ded as cast-in-place or precast structures. Manholes may be provided
with VDOT STD M+1 Franme and Cover, including any adjustment rings
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necessary to place the top of cover at proposed grade.
2.4 EQUI PMENT RACKS

Distribution frames and back-boards shall be provided as shown and desi gned
to nount conduit and other hardware required to support and protect the
conduit on the aerial bent structure and inside the manhol es.

2.5 M SCELLANEQUS | TEMS
2.5.1 War ni ng Tape

Mar ki ng and | ocating tape shall be acid and al kali resistant polyethylene
film 6 inches wide with a mininumstrength of 1750 psi | engthw se and
1500 psi crosswi se. The tape shall be manufactured with integral wires,
foil backing, or other neans to enable detection by a netal detector when
the tape is buried up to 3 feet deep. The nmetallic core shall be encased
in a protective jacket or provided with other nmeans to protect it from
corrosion and shall be specifically manufactured for marki ng and | ocating
underground utilities. The warning tape shall be orange in color and
continuously inprinted with the words "WARNI NG - TELEPHONE CABLE BELOW at
not nore than 48 inch intervals.

2.5.2 Cabl e Warni ng Signs

Cabl e warning signs, which identify the route of buried cable, shall be
stake nounted. The stake shall be driven into undisturbed soil and the
sign shall be nobunted to the stake in accordance with the manufacturer's
instructions. Warning signs shall be placed at intervals of no nore than
500 feet and at each change of direction in the cable route. Warning signs
shal |l al so be placed on each side of every crossing of surface obstacles
such as roads, stream crossings, or any simlar crossing where excavation
is likely to occur.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al'l conduit, manhol es, handhol es, pul |l boxes, equi pnent pads, pipe sleeves,
hangers, brackets, and m scel |l aneous appurtenances shall be installed by
the Contractor or his Subcontractors. The Contractor shall subcontract
Veri zon tel ephone to performall tel ephone cable installation, relocation
splicing, and testing; and installation of cabinets and equi pnent.

3.1.1 Condui t

Nurmbers and sizes of conduits shall be as indicated. Conduit |ines shal
be laid with a m nimum sl ope of 4 inches per 100 feet. Long sweep bends
shal |l be used for a change of direction of nore than 5 degrees, either
hori zontally or vertically. Conduits shall be provided with end bells
whenever duct lines termnate in manhol es or handhol es.

3.1.1.1 Conduit Depth
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Conduit placed in soil shall be at a mninumdepth of 24 inches.
3.1.1.2 Conduit d eani ng

Conduit shall be cleaned with an assenbly that consists of a flexible
mandrel (manufacturer's standard product in | engths recommended for the
specific size and type of conduit) that is 1/4 inch |less than inside

di ameter of duct, 2 wire brushes, and a rag. The cleaning assenbly shal
be pulled through conduit a mninmumof 2 times or until less than a vol une
of 8 cubic inches of debris is expelled fromthe conduit.

3.1.1. 3 Conduit Lubrication

The cabl e lubricant shall be conpatible with the cable jacket for cable
that is being installed. Application of |ubricant shall be in accordance
with lubricant manufacturer's reconmendati ons.

3.1.1.4 Penetrati ons

Penetrations in manhole walls made to provide for conduit access, shall be
caul ked and seal ed.

3.1.1.5 Conduit in Roadways

Conduit under roadways shall be gal vanized rigid steel (GRS). Conduits
shall extend at |east 6 inches per 12 inches burial depth beyond the edge
of the surface where cable protection is required; all conduits shall be
seal ed on each end. Conduit may be installed by jacking or trenching.
Trenches shall be backfilled with earth and nechanically tanped at 6 inch
lifts so that the earth is restored to the sane density, grade and
vegetation as adjacent undi sturbed nmateri al

3.1.1.6 Condui t Bends

Tel ephone conduit bends shall have a radius of not less than 20 tines the
cable dianeter. Only large radius sweeps shall be used in conduit runs and
shal | not exceed a cumul ative 360 degrees between manhol es.

3.1.1. 7 Tr eat nent

Conduits shall be kept clean of concrete, dirt, or foreign substances
during construction. Field cuts requiring tapers shall be nade w th proper
tools and match factory tapers. A coupling reconmended by the conduit
manuf acturer shall be used whenever an existing duct is connected to a duct
of different nmaterial or shape. Conduits shall be stored to avoid warping
and deterioration with ends sufficiently plugged to prevent entry of any
wat er or solid substances. Conduits shall be thoroughly cl eaned before
being laid. Plastic ducts shall be stored on a flat surface and protected
fromthe direct rays of the sun.

3.1.1.8 Pul | Cord

Pul | cords of 3/8 inch polypropylene shall be installed in all ducts with a
m ni mum of 5 feet spare cord protruding fromeach end
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3.1.1.9 Aerial Conduit

Aerial conduit installation shall be acconplished as indicated on the plans
and as specified in the manufacturer's instructions.

3.2 CUTOVER AND RECORDS

Al'l necessary transfers and cutovers, shall be acconplished by the
Contractor.

3.3 MANHOLES, HANDHOLES, AND PULLBOXES
3.3.1 Cener a

Manhol es shall be constructed approxi mately where shown. The exact

| ocati on of each manhol e shall be determined after careful consideration
has been given to the location of other utilities, grading, and paving.
The | ocation of each manhol e shall be approved by the Contracting Oficer
before construction of the manhole is started. Manholes shall be the type
noted on the draw ngs and shall be constructed in accordance with the
applicable details as indicated. Top, walls, and bottom shall consist of
reinforced concrete. Walls and bottom shall be of nmonolithic concrete
construction. The Contractor may at his option utilize nonolithically
constructed precast-concrete nmanhol es having the required strength and

i nsi de di nmensions as required by the drawi ngs or specifications. |n paved
areas, franes and covers for manhol e and handhol e entrances in vehicul ar
traffic areas shall be flush with the finished surface of the paving. In

unpaved areas, the top of nanhole covers shall be approximtely 1/2 inch
above the finished grade. Where existing grades that are higher than
finished grades are encountered, concrete assenblies designed for the
purpose shall be installed to elevate tenporarily the manhol e cover to
existing grade level. Al conduit |lines entering nmanhol es nust be
installed on conpact soil or otherw se supported when entering a nanhole to
prevent shear stress on the conduit at the point of entrance to the
manhol e. Conduit |ines entering cast-in-place concrete manhol es shall be
cast in-place with the manhole. Conduit |ines entering precast concrete
manhol es through a precast knockout penetration shall be grouted tight with
a portland cenent nortar. PVC duct |lines entering precast nanhol es through
a PVC endbel |l shall be solvent welded to the endbell. A cast netal
grille-type sunp frane and cover shall be installed over the nanhol e sunp.
A cable-pulling iron shall be installed in the wall opposite each duct |ine
entrance.

3.3.2 Condui t Racks
Hot - di p gal vani zed conduit racks with a plastic coating over the
gal vani zing indicated shall be installed in each tel ephone nmanhole. Each
conduit rack shall be provided with 2 cable hooks. Cables for the
t el ephone and comruni cation systens will be installed by others.

3.3.3 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of
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the type noted on the drawings and shall be constructed in accordance with
the details shown.

3.3.4 Pul | boxes

Pul | box tops shall be flush with sidewal ks or curbs or placed 1/2 inch
above surroundi ng grades when renmpte from curbed roadways or sidewal ks.
Covers shall be marked "Low Vol tage" and provided with 2 lifting eyes and 2
hol d-down bolts. Each box shall have a suitable opening for a ground rod.
Conduit, cable, ground rod entrances, and unused openi ngs shall be seal ed
with nortar.

3.3.5 G ound Rods

A ground rod shall be installed at the manhol es, handhol es and pul | boxes.

G ound rods shall be driven into the earth before the nmanhole floor is
poured so that approximately 4 inches of the ground rod will extend above
the manhole floor. Wen precast concrete manhol es are used, the top of the
ground rod may be bel ow the manhole floor and a No. 1/0 AWG ground
conduct or brought into the manhol e through a watertight sleeve in the
manhol e wal | .

3.4 PAD- MOUNTED EQUI PVENT | NSTALLATI ON

Pad- mount ed equi prent, shall be installed on concrete pads in accordance
with the manufacturer's published, standard installation draw ngs and
pr ocedures.

3.4.1 Concr et e Pads
3.4.1.1 Construction

Concrete pads for pad-nounted el ectrical equipnent shall be

pour ed-i n-place. Pads shall be constructed as required by Verizon

Tel ephone. Tops of the concrete pads shall be level and shall project 4
i nches above finished grade and slope to drain. Edges of concrete pads
shal |l have 3/4 inch chanfer. Conduits shall be set in place prior to

pl acenent of concrete pads. Were grounding el ectrode conductors are
installed through concrete pads, PVC conduit sl eeves shall be installed
t hrough the concrete to provi de physical protection

3.4.1.2 Concrete and Rei nforcenent
Concrete work shall have a m ni mum 3000 psi conpressive strength and
conformto the requirenents of Section 03300 CAST-I| N PLACE STRUCTURAL
CONCRETE.

3.5  GROUNDI NG
A ground rod consisting of bare copper conductors and driven ground rods
shall be installed adjacent to pad-nounted equi pnent. Metallic franmes and

covers of handhol es and pull boxes shall be grounded by use of a brainded,
copper ground strap wi th equival ent anmpacity of No. 6 AWG
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3.

5.1 Groundi ng El ectrodes

Unl ess ot herwi se indicated, ground rods shall be driven into the earth
until the tops of the rods are approximately 1 foot bel ow finished grade.

.5.2 Manhol e, Handhol e, or Concrete Pull box G ounding

Ground rods installed in nanhol es, handhol es, or concrete pull boxes shal
be connected to cable racks, cable-pulling irons, the cable shielding,
netallic sheath, and arnor at each cable joint or splice by neans of a No.
4 AWG brai nded tinned copper wire. Connections to netallic cable sheaths
shal |l be by means of tinned terminals soldered to ground wires and to cable
sheaths. Care shall be taken in soldering not to damage netallic cable
sheaths or shields. Gound rods shall be protected with a doubl e wrapping
of pressure-sensitive plastic tape for a distance of 2 inches above and 6
i nches bel ow concrete penetrations. Gounding el ectrode conductors shal
be neatly and firmy attached to manhol e or handhol e walls and the anopunt
of exposed bare wire shall be held to a m ni num

-- End of Section --
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