CATEGORY 400
STRUCTURES

SECTION 401-MAINTAINING EXISTING
BRIDGE DECK DURING LIFE OF CONTRACT

401.01 DESCRIPTION. Thiswork shal consst of patching theexisting
bridge deck as specified in the Contract Documentsor asdirected by the

Engineer.
401.02MATERIALS.

TheContractor shall select the patching materid fromtheprequaifiedlist of
rapid hardening cementitiousmaterial smaintained by the Enginesr.

401.03CONSTRUCTION. TheEngineer and Contractor shall periodi-
caly review the existing deck and determineif any patchingisnecessary.
All holesover 1in. (25 mm) deep having an areagreater than 2 t> (0.186
n’) shall be patched.

Before patching begins, the Contractor’ s Traffic Manager shall confer
withthe Engineer to decideonaplanfor diverting or detouring trafficduring
patching operations. All itemsrelating totraffic safety and traffic control
requirementsshal conformto the Contract Documents.

Theareasrequiring repairsshall be clean and free of loose material.

Whenworking on afull depth repair area, the Contractor shall protect
waterways and roadways under the structurefromfalling debris. Nore-
moved materid shall bedisposed of inany waterway.

Thepatching materia shall beplaced full depthtothetop of theexisting
bridge deck surfaces.

New reinforcement shal only berequired when directed by the Engineer.
If apatch hasbeen madeand it hasnot yet reached sufficient strength to
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support traffic when thissection of the structureisopened to traffic, it shal
be covered with asted plate asspecifiedin 522.03.13. All areasaround
theplate shal bebuilt upwith asphat materid.

401.04MEASUREMENT AND PAYMENT. Thepayment will befull
compensationfor al materid, |abor, equipment, tools, andincidentalsnec-
essary to completethework.

401.04.01 Petch For Maintaining Existing Bridge Deck will be measured
and paid for at the Contract unit price per squarefoot.

401.04.02 Theremoval of material required to prepare the patch area,
including chipping, hand cleaning, aswell asfurnishing and placing rein-
forcement stedl, forming, providing protectivestructures, furnishing, placing
and removing any sted plates, and labor will not be measured but the cost
will beincidental tothe pertinent patching items specifiedin the Contract
Documents.

401.04.03 All work, materidss, sequence of operationsand conesrequired
to maintain traffic during each occurrence of patchingincluding removal
after patching iscomplete, will be measured and paid for at the Contract
unit priceper eachfor the pertinent Mantenanceof Trafficfor BridgePatching
Operationitem. If morethan one patch ismade under one movement of
trafficfor patching, thenthisitemwill only bepaidfor once, regardiessof the
number of patchesmadeor thelength of timetrafficisrerouted. If traffic
must be maintained morethan oncefor aparticular patching operation, then
thiswork will only be measured and paid for once.

401.04.04 Floodlighting. Hoodlightingwill not bepaid for unlessgpproved
by the Engineer inwriting. Repairsperformed at night will bepaidfor et the
Contract unit prices.

SECTION 402— REMOVAL OF EXISTING
STRUCTURES

402.01 DESCRIPTION. Thiswork shdl conss of theremova anddis-

posal or salvage, wholly or in part, of existing structuresas specified inthe
Contract Documents.
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402.02MATERIALS. Not applicable.

402.03 CONSTRUCTION. Beforeremova operationsbegin, the Con-
tractor shal submit tothe Engineer for gpprovd alist of theequipment tobe
used and theremova method.

Unlessotherwise specified in the Contract Documents, thelimitsof re-
moval for existing structures shall be 1 ft (0.3 m) below the proposed
groundline or to thelimits necessary to avoid conflict with the proposed
congruction. Thematerid obtained fromtheremovad of theexisting struc-
turesshdl becomethe property of the Contractor who shall beresponsible
for removing and disposing of themateria on approved Spoil aress.

402.03.01 Removal of Bridge Deck Slabs The Contractor shal protect
the public againgt injury and damage from demalition operationswhenre-
moving portionsof existing bridge deck dabs. When deck removd isper-
formed over or near roadways, railroads or waterways, the Contractor
shall furnish and erect temporary protective shieldsto prevent any materid
or debrisfrom entering these aress.

Theprotective shiddsshal beacceptableto the Engineer. Flooringand
sding shdl haveno cracksor openingsthroughwhichmateria particlesmay
pass. Theshieldsshall beableto support over their entirearea 150 | b/ft?
(730 kg/m¥) inaddition to their own dead weight.

A minimum underclearanceof 14.5ft (4.4 m) shdl bemaintained over the
roadway pavement and shoulders. No portion of theshield including con-
nection devicesshall encroach onthisunderclearance. If lessthan 16.0ft
(4.9 m) underclearanceis provided, the Contractor shal furnish and erect
signsindicating the exact minimum underclearance. Thesignsandtheir
location shall be approved by the Engineer. They shall beremoved when
theorigina underclearanceisrestored and shal becomethe property of the
Contractor.

After the Engineer determinesthat the protective shiel dshave served their
purpose, they shdl beremoved and becomethe property of the Contractor.

402.03.02 Bridge Deck Slabsto be Replaced. On structureswherethe
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exiging structurd sted will beusedinthefinished structureandthe Contrac-
tor electsto support the protective shieldsfrom the steel, al connections
thereto shal be made by meansof clampsor other approved devices. The
drilling of holesintheexisting stedl work, or welding to the stedl work for
thispurposeisprohibited.

Beforeremoval operationsbegin, theoutlinesof thetop flangesor cover
platesof dl stringersand floor beamsshadl bedrawn onthebridgedeck and
1in. (25 mm) diameter pilot holesmade outsdetheselinesto confirmthe
location of thested.

Prior toremoving theexisting dabs, the Contractor sh| takeed evationsat
locationsd ong the bottom of the bottom flange or top of thetop flange by
removing smal sectionsof dabsover sringersusing pilot holesat the center
and quarter pointsof all stringers, and at other pointsif necessary, to pro-
videamaximum spacing of 25ft (7.6 m) between devations. After remov-
ing thedeck, the Contractor shall takeanew set of elevationsat thesame
pointsand ascertain therebound. Thesereboundsshall beusedinlieu of
dead | oad defl ectionsto establish grade control sand to produce finished
topsof concrete bridge decksthat will betrueto asplanned lineand grade.
For bridge decks congtructed with alongitudina construction joint between
gringers, digphragmsbetween these stringersshall not bedisconnected un-
lessspecified inthe Contract Documents.

On continuous bridges, the Contractor’s proposed sequence of deck
remova shal addressuplift at theendsof continuous spans.

If damageresultsfrom the Contractor’ soperations, theremoval opera-
tion shall bemodified and the damaged itemsshall berepaired or replaced
by the Contractor inamanner acceptableto the Engineer at the Contractor’s

expense.

402.03.03 Removal and Salvage of Steel Members. When stedl isto
be savaged for the Adminidiration, it shal beremoved with careto prevent
damage. Beforedismantling trusses, the Contractor shall match mark al
members, mark thesizeand length of both thebeam and cover plateontop
and bottom flangesand both sdesof thewebwithwhitepaint. Noburning,
cutting, or bending of the structural steel memberswill be permitted. All
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digphragmsand connector platesattached to existing beamsshdl becare-
fully removed. Riveted and boltedjointsmay bedisconnected by cutting
therivet or bolt heads. Remova of weldsfrom existing beams, digphragms
and connector platesshal be by theair arc method.

Savaged materialsshal beloaded, hauled, unloaded and stacked at aSite
specified inthe Contract Documents or asdirected by the Engineer. The
Contractor shd| notify the Engineer aminimum of 48 hoursprior toddivery
of salvaged materials. The Contractor shdl arrangefor provisonsto store
the material off the ground and for unloading and neatly packing of the
materid at the Administration’sdesignated storage Site. Themateria shdl
be stored as specified in 408.03.09

402.03.04 Removal of Existing Bridge. Existing bridges, including piles,
shall be removed as specified in 207.03.01 and from any areathat will
interferewith proposed construction.

402.04 MEASUREMENT AND PAYMENT.

402.04.01 TheRemovd of Existing Structureswill not be measured for
payment but will bepaidfor at the Contract lump sum price. The payment
will befull compensation for dl excavation, backfill, temporary protective
shields, hauling, disposal, and for al materid, labor, equipment, tools, and
incidental snecessary to completethework.

402.04.02 Theremova of existing concrete parapetson bridgesand wing
walls, concrete median barrierson bridgesand barrier portion of retaining
wallswill not be measured but will be paid for at the Contract lump sum
pricefor the pertinent Remova of Existing Concrete Pargpet or Removal of
Exigting Concrete Barrier from Structureitems. The payment will befull
compensationfor al temporary protectiveshields, hauling, disposd, and for
al materid, labor, equipment, tools, and incidental snecessary to complete
thework.

402.04.03When theitem Remova of Existing Bridgeisspecifiedinthe

Contract Documents, theitemwill not bemeasured for payment but will be
paidfor a the Contract lump sum price. Thepayment will befull compen-

262


https://402.04.03
https://402.04.02
https://402.04.01
https://207.03.01
https://402.03.04
https://408.03.09

sationfor theremova of the structure, substructure, piles, supports, crib-
bing, grillage, salvageor disposal, and for al materia, |abor, equipment,
tools, and incidental snecessary to completethework.

402.04.04 Contingent Removal of Portions of Existing Structure.
Reserved

402.04.05 Removd of existing structuresfor which no specific pay itemis
included inthe Contract Documentswill not be measured but the cost will
beincidentd to other pertinent items specifiedin the Contract Documents.

SECTION 403—DRILLED HOLESIN EXISTING
MASONRY

403.01 DESCRIPTION. Thiswork shall conast of drillingholesinexist-
ing masonry for grouting of bars, boltsor anchorages, asspecifiedinthe
Contract Documentsor asdirected by the Engineer.

403.02MATERIALS.
Grout 902.11(c)

403.03 CONSTRUCTION. Holesshal bedrilled only inthesolid por-
tion of themasonry. No holeswill be permitted at pointswhere cracks
exist. Theholesshall bedrilled at least /2 in. (13 mm) larger than the
outside diameter of theinsert to be grouted. Holesshall be cleaned and
thenfilled twothirdsfull of grout. Theinsert shdl beplacedanddlowedto
set for 24 hoursor the holes shal befilled with the cement mortar of the
concrete mix placed around theinsertsand placed s multaneoudy withthe
placing of theconcrete.

403.04MEASUREMENT AND PAYMENT . DrilledHolesin Existing

Masonry will bemeasured and paid for at the Contract unit priceper linear
feet of drilled holes. Thepayment will befull compensationfor al materid,
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[abor, equipment, tools, and incidenta snecessary to completethework.

Insertsrequired for insertion in these holeswill not be measured but the
cost will beincidentd to other pertinentitemsspecified inthe Contract Docu-
ments

Drilled holesfor which no specific pay itemisincluded in the Contract
Documentswill not bemeasured but the cost will beincidentd to the other
pertinent items specified in the Contract Documents.

SECTION 404— STRUCTURE EXCAVATION
(Class3 and Class 4)

404.01 DESCRIPTION. Thiswork shal cons st of excavation and backfill
for structuresas specified in the Contract Documentsor asdirected by the
Engineer. Classesof Sructureexcavetionare:

Class 3 Excavation — Excavation abovethe water line
gpecifiedinthe Contract Documents.

Class4 Excavation— Excavation below thewater line
specifiedinthe Contract Documents.

If Class4 Excavationisnot pecifiedinthe Contract Docu-
ments, all excavation shal be Class3 Excavation.

404.02MATERIALS.

Crusher Run Aggregate CR-6 901, Table901 A
Subfoundation Concrete 902

404.03 CONSTRUCTION. All excavation contiguousto existing pave-
mentsand structures shall be sheeted, shored, braced, and supportedina
Subgtantiad manner to prevent settlement, movement, or damagetothe pave-
ment or ructure. Excavated materia shal not beplaced inany manner that
may endanger any structure and shal bekept out of waterways.
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404.03.01 Backfill and Embankment Material. All suitable materia
removed fromtheexcavation shal beplacedin backfill or stored for future
use. Excavated materid shal not bewasted without permission of theEn-
gineer. Boulders, logsor other unforeseen obstacl esencountered shal be
removed. Unsuitablematerid shdl bedisposed of in an gpproved disposa
area.

404.03.02 Footing Elevations. Theeevationfor the bottom of thefooting
specifiedinthe Contract Documents shall be cons dered as approximate
only, and the Engineer may, during the period of congtruction, order changes
indimensionsor eevationsof footingsto secureasati sfactory foundation.

404.03.03 Footing Foundations. Footingsfor structuresshall be on suit-
ablefoundations, and no concrete shall be placed or foundation pilesdriven
until thefoundationsaregpproved by the Enginesr.

All rock or other hard foundation material shall be cleaned of all loose
materia and cut to afirm surface, either level or stepped asdirected by the
Engineer. All ssamsor crevicesshall becleaned out and grouted. All loose
and disintegrated rock and thin stratashal beremoved. When concreteis
to rest on an excavated surface other thanrock, specia careshall betaken
not to disturb thebottom of theexcavation. Fina removal of thefoundation
materid to grade shal not be made until just before concreteisplaced. If
the Contract Documentsincludean itemfor Subfoundation Investigation
(Section 406) theitem shal be used to verify the character of thefoundation
if directed by the Engineer.

Facesof footingsshal be placed plumb againgt either undi sturbed mate-
rial, rock, sheeting, shoring, or forms. Facesof footingsinrock shal bear
against aminimum 1 ft (0.3 m) depth of rock. If theexcavationwill not
stand plumb, the Contractor shall furnish and install sheeting, shoring, or
formsasrequired. When specifiedinthe Contract Documents, sheeting
used to congtruct pread footingsshd | beleftin placeand cut off 2t (0.6 m)
below finished grade. When not specified, or when sheeting isused to
construct pile supported foundations, the sheeting may beremoved.
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Thedesign of sheeting and shoring shall betheresponsibility of the Con-
tractor. Whenthematerid retained by the sheeting and shoringisgreater
than 6 ft (1.8 m) high, the detail, procedure, and computations shall be
submitted the same as specified for falsework detailsin TC-4.01 and the
Contract Documents. Theexperiencespecifiedin TC-4.01 will bewaived.

Formsused for footingsshal beremoved and thevoid between thefoot-
ing and theembankment shd| be backfilled with subfoundation concreteor
tampedfill utilizing crusher run aggregate CR-6. Thematerid shdl becom-
pacted to not lessthan 92 percent of maximum density when testedin con-
formancewith T 180, Method C. Subfoundation concreteshall beusedfor
thisbackfill when footingsare submerged. Working drawingsfor forms
used for footingsare not required to be submitted for approval unlessdi-
rected by the Engineer or thefooting thicknessexceeds6ft (1.8 m). How-
ever, working drawingsfor formsarerequired for footingsof any thickness
insubmerged areas, cofferdamsand adjacent to railroad tracks.

Wherefoundation pilesare used, the excavation of each pit shall be com-
pleted to the as planned bottom of footing elevation beforethe pilesare
driven. Afterthedrivingiscompleted, al looseand displaced materid shall
beremoved, without damaging the placed piling, leaving asuitablebed to
receivethefooting concrete. For tremie sedl, the displaced material may
remain in place provided the minimum thickness of footing concrete, pile
embedment and therequired sedling of thefoundation sedl ismaintained.

Wherefoundation pilesarenot used to support bridge piersor abutments,
retainingwalls, or wingwallsof box culvertsor rigid frames, and excavetion
to suitable bearing must be made bel ow the as planned bottom of thefoun-
dation, theadditiona excavated spacesunder these substructureunitsshal
be backfilled with subfoundation concrete or thefooting e evation shall be
lowered, or thefooting deepened as specified in the Contract Documents
or asdirected by the Engineer. Rock foundationswhich areto receive
footing concrete shall havearough finish. Where excavation to suitable
bearing for box culvertsmust be made bel ow the as planned bottom of the
foundation, additional excavated spacesunder the barrelsshal | be back-
filledwith sdlected backfill. Thespacesunder thewingwall footing shal be
backfilled with subfoundation concrete or thefooting elevation lowered or
footing depth deepened.
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404.03.04 Cofferdamsand Foundation Seals. When cofferdams are
required, the Contractor shall submit for review, drawingsand acomplete
description of the processfor construction of the cofferdam. Timber or
bracingleftinthe cofferdamsor cribsshal not extend into the substructure
concrete. Cofferdamsshall be constructed to protect the concrete against

damage.

(a) Foundation Seal. When thefoundation cannot be dewatered, the
Engineer may requirethecongtruction of aconcretefoundation sedl.
TheContractor shal submit for review drawingsand description of
the process before placing of the seal. If amud waveiscreated
during the placement of thetremiesed, thedisplaced materid shall
beremoved in order to preservethefull foundation cross section
gpecifiedinthe Contract Documents. Thefoundationshdl thenbe
pumped out and thefooting placed inthedry. Whenweighted cribs
areemployed and thecrib weight isutilized to overcome apart of
thehydrogtatic pressure acting againgt the bottom of thefoundation
sedl, specid anchoragesuch asdowelsor keysshall beprovidedto
transfer theentireweight of thecribinto thefoundation sed. When
afoundation sedl isplaced under weter, thecofferdam shd| bevented
or ported at |low water level asdirected.

(b) Pumping. Pumpingwill not be permitted during the placing of con-
crete. Pumping to dewater aseded cofferdam shadl not begin until
the sed has set sufficiently towithstand the hydrogtatic pressure.

(c) Removal of Cofferdamsor Cribs. Cofferdamsor cribsshall be
removed by the Contractor after the completion of, and without
damageto, thesubstructure.

(d) Stability of Foundation. The Contractor shal beresponsiblefor
stabilizing the foundation areaso that the concretefooting can be
constructedinthedry andinitsproper place.

404.03.05 Backfilling. All excavated spacesresulting from structure ex-
cavation not occupied by the portionsof the permanent work shal beback-
filledwith suitablematerial. Thebackfillingshall becarriedtothesurfaceof
the surrounding ground or grade as specified inthe Contract Documents.
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Borrow shdl not beused until theavail able project excavation isexhausted.
Thetop surface of the backfilled areas shall be neatly graded. Backfill
compaction shall conform to Sections204 or 210.

Backfilling Againg Structur es. Backfilling againg variousstructuresshal
bedoneasfollows:

(a) Brick Masonry. Backfillingisnot permitted until seven daysafter
completion of thesection.

(b) ConcreteStructures. Backfillingisnot permitted until curingis
completed and the concrete has achieved 80 percent of the speci-
fied compressvesrength.

(¢) Footings, Culvertsand Piers. Fill placed around footings, cul-
vertsand piersshall be deposited on both sidesto approximately
thesamedevation a thesametime,

(d) Abutments, RetainingWalls, Culvertsor Other Structures.
Thebedfor thebackfill shal bebuilt upin horizontd layerssothat
a dl timesthereisahorizonta berm of uniformly compacted mate-
rial behind thestructurefor adistanceat least equd tothe height of
theabutment or wall remaining to be backfilled, except insofar as
undisturbed material protrudesintothisarea. Compaction of the
berm shall conformto 204.03. Jetting of fillsor other hydraulic
methodsinvolving liquid or semi-liquid pressurewithintheberm
areaisprohibited.

404.04 MEASUREMENT AND PAYMENT. Class3 and Class 4
Excavation will be measured and paid for at the Contract unit price per
cubicyardfor thevolumeof materid actudly removed fromwithinthelimits

specified.

No measurement or payment will be madefor removing any water or
liquids

Class3and Class4 Excavation will extend amaximum of 18in. to verti-
ca planesoutsde of thestructure. Whereblastingisrequired, amaximum
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of 6in. will beallowed bel ow the planned elevation.

Class3and Class4 Excavation will include excavation for bridges, box
culverts, and other structures as specified in the Contract Documents.

Theupper limitsfor Class 3 Excavation on existing ground or embank-
mentswill betheexigting groundlineor thelower limit of roadway excava
tion. Thelower limit of thetwowill control.

Theupper limitsfor Class3 Excavation on preliminary embankmentswill
bethe bottom of the as planned footing elevation. For stepped footingsthe
upper limitswill be the bottom of the as planned footing el evation of the
highest portion of thefooting. If thepreliminary embankment hasasur-
charge, theupper limitswill bethelower limit of roadway excavation.

Theupper limitsfor Class4 Excavation will bethe bottom of the stream
bed or at thetop of thewaterline shown on the Contract Documents. The
lower limit of thetwowill control.

The payment per cubicyard for Class 3 Excavation and Class4 Excava
tion specifiedinthe Contract Documentswill befull compensationfor al
excavation, backfill, filling void around footingsdueto removing forms blast-
ing, grout, dewatering, remova and disposal of excessor unsuitablemate-
rial, and for al materia, |abor, equipment, tools, and incidenta snecessary
to completethework. Whenanitemfor Class 3 Excavationand Class4
Excavationisnot includedinthe Contract Documents, the excavation will
not bemeasured but the cost will beincidenta to other items.

Excavationfor Pipe Culverts, Culvert Endwalls, Inlets, and Manholesis
not included in the Class 3 Excavation or Class4 Excavation.

404.04.01 Additional excavetion required below theeevation specifiedin
the Contract Documents and necessitated by thelowering or degpening of
footings, or the placing of subfoundationsor underpinning, will bemeasured
and paid for at the Contract unit price per cubic yard for either Class 3
Excavation or Class4 Excavation asdirected by the Engineer.

404.04.02 Sheeting, bracing, and shoring either removed or |eft in place,
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will not be measured but the cost will beincidentd to other pertinentitems
unlessotherwise specified inthe Contract Documents.

404.04.03 Excavation necessary to exposeor removepiles, grillages, sheet-
ing, cribbing, masonry, or other obstructionswill not bemeasured nor paid
for if theexcavation occursoutsidethelimitsof excavation. Theremoval
anddisposd of obstructionswithinthelimitsof excavationwill not bemee-
sured but the cost will beincidental to the Contract unit price per cubicyard
for either Class3 or Class4 Excavation.

SECTION 405- POROUSBACKFILL

405.01 DESCRIPTION. Thiswork shdl conss of furnishingand placing
of porous backfill material, reinforced concrete baseand pipedrainsat the
rear of abutments, wing wallsand retaining wallsand other locationsas
specifiedin the Contract Documentsor asdirected by the Engineer.

405.02MATERIALS.

PorousBackfill, No. 57, Aggregate 901

ConcreteMix No. 1 902.10.03
FipeDrans 905
Renforcement Sted 908.01
GeotextileClassk 921.09

405.03 CONSTRUCTION. Porousbackfill material shall beplacedin
layersin conjunctionwiththe adjacent fill. Any fill material removedfor
placing the porousbackfill materia shal beat theexpense of the Contrac-
tor. Whenaformisused between the porousbackfill materia andtheearth
backfill, theform shal becompletely removed from the completedfill.

Concrete base shall be doped to drainto pointsof discharge.

405.04MEASUREMENT AND PAYMENT. PorousBackfill will not
be measured for payment but will be paid for at the Contract lump sum
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pricefor thepertinent Porous Backfill item. If noitem for PorousBackfill
appearsinthe Contract Documents, thework will not be measured but the
cost will beincidentd to other items specified inthe Contract Documents.

The payment will befull compensationfor dl excavation, concrete, rein-
forcement, drains, geotextile, and for all materia, [abor, equipment, tools,
andincidentalsnecessary to completethework.

SECTION 406 - SUBFOUNDATION
INVESTIGATION

406.01 DESCRIPTION. Thiswork shall consst of drilling or augering
test holesinrock or other foundation material asameansof verifying the
character and suitability of materia for foundation purposes.

406.02MATERIALS. Not applicable.

406.03 CONSTRUCTION. Test holes shall be drilled or augered as
specifiedinthe Contract Documents, or asdirected by the Engineer.

406.04 MEASUREMENT AND PAYMENT. Subfoundation Investi-
gationwill be measured and paid for at the Contract unit price per linear
foot for theactua total length of holesdrilled or augered asdirected by the
Engineer. The payment will befull compensationfor all materid, 1abor,
equipment, tools, and incidental snecessary to completethework.

SECTION407-PILING

407.01 DESCRIPTION. Thiswork shal consst of furnishingandinga|-
ing piling as specified in the Contract Documents or as directed by the

Engineer.
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407.02MATERIALS.

Sand 901, Table 901 A
Concretefor Cast-In-PlacePiles 902.10.03Mix No.3
Slump4to6in.

(100-150 mm)

Concrete Grout 902.11(a)

Epoxy Grout 902.11(d)

Timber Piles 907.01

Timber Sheet Piles 907.01

Resinand FiberglassCaps 907.01.01

Cagingsfor Cast-In-Place Piles 907.02

Sted H Riles 907.03

Sted Sheet Piles 907.04

Reinforcement for Cast-In-PlacePiles  908.01

Hardware 909.09

Water 921.01

Timber Presarvatives 921.06

407.03CONSTRUCTION. TheContractor shall beresponsiblefor or-
dering and ddlivering piling of the proper typeand length to the structure
gte

407.03.01 Storageand Handling. Piling shall be stored and handled to
avoid damage. Damaged piling shall berepaired or replaced asdirected by
theEnginesr.

407.03.02 Prepar ation for Driving. Piling shall not bedriven until em-
bankmentsand excavation have been compl eted as specified inthe Con-
tract Documentsor asdirected by the Enginesr.

The Contractor shal providetemplatesor other approved meansto as-
surethat thepilesare properly digned and positioned.

Theheadsof dl piling shall be equipped withacap or cushion sothat the
energy imparted by the hammer can betranamitted to the pileevenly with-
outinjury tothetopor butt. Thetop of thepile, irrespectiveof itstype, shal
benormal to theaxisof themoving partsof thehammer.
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407.03.03 Tapered Shdlls. Tapered shdlsshdl conformtothefollowing:

(8) Whenusedfor pilesof footingswherethefooting isbel ow theex-
isting and proposed groundline(i.e., footingsfor piers), thediam-
etersof thepilesa cutoff devation shdl not belessthanthenomind
butt s ze gpecified inthe Contract Documents.

(b) Whenusedfor the pilesof footingswherethefootingsare above
theexisting groundline(i.e., pedestal abutment), thediametersof
thepilesat theexigting groundlineshall not belessthan thenomina
butt s ze specified inthe Contract Documents.

(c) Whenusedfor trestlesor bents, thediametersof thepiles 10ft (3
m) below existing or finished groundline, whichever islower, shall
not belessthan thenomind butt 5ze specifiedinthe Contract Docu-
ments.

407.03.04 PileTips.

(@) Timber pilesshal bepointed wheredriving conditionsrequire. The
point shal besymmetricd and not lessthana 4in. (100 mm) diam-
eter. Timber pilesshal havetherr tipsor bottomsshod with ametal

shoe or point when specified in the Contract Documentsor asdi-
rected by theEngineer.

(b) Timber sheet piling shal bedrift sharpened or beveled at the bot-
tom so asto wedge contiguous pilesintighter contact.

(c) Sted H pilessndl bedrivenwithout any specia tip reinforcement
unlessotherwise specified inthe Contract Documents.

Shellsor casingsfor cast-in-place concrete pilesshal be shod with steel
tipsor pointsasdirected by the Engineer. Thetip or point shal be electri-
cally welded and guaranteed for permanent fixity. Theend closuresap-
provedfor cylindrica pilesshall not project beyond thediameter of thepile
casing. Tipsfor shellsor casngswith no deformationsmay beflat plates
provided driving can beaccomplishedin amanner acceptableto the Engi-
neer. If theEngineer determinesthat thetipsare unsatisfactory, then thetips
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shdl be conical in shape, manufactured from pressed, cast, or forged steel
asdirected by the Engineer. Sted for pressed stedl tipsshall conformto
A 709 Grade 36 or other equally strong and weldable sted!.

If shellsor casingshave approved deformations, they shall havetapered
tipsand uniform sectionsabove thetipsin conformance with the Contract
Documents.

407.03.05 Splicing. Splicing of timber pilesisprohibited. Inevent of an
isolated timber pile penetrating below plannedtip eevationresultinginthe
top being bel ow planned e evation, the Engineer will determineif it must be
replaced, supplemented by anadditiond pileor if thestructurecan bechanged
without detriment.

If splicing of steel H pilesand shellsfor cast-in-place concrete pilesis
necessary, they shall be spliced asspecified in the Contract Documentsby
electricarcwelding conforming to AWS Structural Welding Codefor the
full periphery. Thenumber of splicespermitted shall be compatiblewith
driving conditionsat the Steand thestandard lengthsof piling produced by
manufecturers.

Whereamanufactured piletypeisdesigned to be spliced by screwing
two piecestogether or by theuse of couplingsor collars, and thedetail sfor
the splice are not specified inthe Contract Documents, thedeviceshall be
submitted to and approved by the Engineer beforeuse.

Itisintended insofar aspractica that pilesbedriveninacontinuousop-
eration, and that splicing be performed prior to gpproaching the estimated
tipelevaion.

407.03.06 Test Piling. Thedepth of penetration and thelength of piling for
gructureswill generally bedetermined by driving test piles. The Contract
Documentswill specify thetest pilelocations, minimum penetrationsand
bearing vauesand esimated tipdevations. Fromthisinformationthe Con-
tractor shall order and drivethetest piling. Theactud safebearingvaueof
thetest piling can then be determined asspecified in 407.03.10. Fromthe
test pile dataand behavior, the Contractor shall order the permanent piling
required to completethework.
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407.03.07 Pile Driving. The Contractor shall submit to the Engineer, a
plan of the piledriving method, including typeof hammer, for approva prior
todrivingany piling.

The hammer to be used for driving permanent piles shall be the same
hammer that was used to drivethetest piles. If the Contractor changes
hammers, the Contractor shal driveadditiond test pilesat hisexpensebe-
foredriving the permanent piles, evenif theenergy ratingsof thehammers
areidentica.

Hammersshal beoperated at speedsrecommended by the manufacturer
for thebearing va ue specified. Themanufacturer’smanud for thehammer
employed shdl beavailabletothe Engineer at theproject Site.

Hammer energy isdefined for the purpose of these Specificationsasthe
approved rated energy per blow of the power hammer.

Testsmay bedirected by the Engineer to determinethe acceptability and
energy rating of power hammersthat are not onthe Engineer’sapproved
list. TheContractor shal pay dl costs, including the Administration’sex-
penses, for gpprova and energy rating of any piledriving hammer.

When cons dering the hammer for approval, theratio of theweight of the
piletotheweight of thestriking unit will beeval uated to determinethe ad-
equacy of thehammer.

Leadsor spuds shall be constructed to afford freedom of movement of
the hammer during thedriving phases. The Contractor shdl drivethepiles
within thetolerance asspecified without injury tothepiles. Any leadsthat
do not produce satisfactory end resultsin thedriving of piling shall bere-
moved fromthework.

Nodriving shall bedonewith the hammer out of theleads.
Onadl specid, marineor water projectsand pilebents, theleadsshall be of
aufficient length so that theuse of afollower will not be necessary. Long piles

and batter pilesmay requireguidesat intervalsand additiona support to
prevent excessive bending or buckling under the hammer blow. Pilesshall
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behddin placeand dignment by templatesor other meansapproved by the
Enginer.

Water jetsshall not be used unless specified in the Contract Documents
or asdirected by the Engineer.

If thedriving of test pilesindicatesthat athicker shell isnecessary for cast-
in-place concrete pilesto obtain the penetration and bearing required with-
out failureduring driving, ashd| of required thicknessshall be provided.

Wherepiling must perforate stratawhich resistsdriving, the Contractor
shall auger or drill holesthroughthestrata. Thesizeof theauger or drill to
beused shall not belarger than the nominal diameter of around pileor the
minimumdiameter of acircleinwhichanH pilewill fit and shal meet with
theapproval of the Engineer beforeuse. After the holeiscompleted, the
pileshdl beinserted and dry sand shall be used to completely fill any voids
betweenthepileand thewadlsof thehole. Driving shal then becompleted,
after which any remaining voidsshal becompletdly filled withdry sand.

407.03.08 PileDriving Tolerances.

(a) General. Foundation pilesshall not be used out of the position
specifiedin the Contract Documentsby morethan 6in. (150 mm)
inany direction after driving regardiessof thelength of piles. Varia-
tionfromthevertical or fromthebatter shall not be morethan 1/4
in/ft (20mm/m).

(b) H Piles Rotation of the pilein excessof 25 degreesfromtheas
planned axiswill not be permitted.

(c) Bents. Pilesshal bedriven so that the cap may beplaced inits
proper location.

407.03.09 Unacceptable Piles. Any pile not in conformance with the
Contract Documentssha | be corrected at the Contractor’ sexpenseby one
of thefollowing methodsor other methods approved by the Enginesr.

(@ Thepileshdl bewithdrawn and replaced by anew pile.
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(b) A second pileshall bedriven adjacent to the unacceptablepile.
(c) Thepileshal besplicedor built up.

(d) A sufficient portion of thefooting shall be extended to properly
embedthepile.

407.03.10 Bearing Value. Thedetermination of thebearing valueshall be
primarily obtained from observation and reporting of thebehavior of thetest
pilefromthetimefirst placed intheleadsuntil it attainspractica refusa or
reschesastratum specified in the Contract Documentsor asdirected by the
Engineer. Tofurnishthe Engineer and Contractor with aguideastothe
probablesupporting va ue at each position, the Engineer will computethe
safebearing vauefromthefollowing formulas:

UNITED STATESSYSTEM

P = 2WH for singleacting power hammers
S+0.1

P= 2E for doubleacting power hammers
S+0.1

where:

P=safebearingvauein pounds.
W =weight in poundsof striking partsof hammer.
H =height of fall infeet.
E = approved hammer energy per blow infoot pounds
for doubleacting, differential acting, and diesel hammers.
S=theaverage penetrationininchesper blow
for thelast several inches of penetration.
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METRICSYSTEM

1 (H xW) 1 (E)
O =6(S+0.00254) = 6(S+ 0.00254)

where:

O =safebearing valueinkilograms.
H = height of fall in meters.
W =weight inkilogramsof striking partsof hammer.
E = HW = approved hammer energy per blow injoules
for doubleacting, differential acting, anddiesel hammers.
S=theaverage penetration in meters per blow for
thelast several metersof penetration.
1

blows per meter
Theforegoing formulasare gpplicableonly when:

(a) Thehammer isoperating properly and at the manufacturer’srec-
ommended speed inthe case of apower hammer.

(b) Thehead of thepileisnot broomed or crushed.
(c) Thepenetrationisreasonably quick and uniform.
(d) Thereisnodiscerniblebounceafter theblow.
(e) Afollowerisnot used.

If the Contract doesnot providefor test loading, theresultsof thesefor-
mulasasappliedto thetest pilesshall be used to designate the proposed
penetration or lengthsof piles. However, each pile shal haveitsdriving
record evaluated to assureitsability to carry theintended load.

Test pilesshdl bedrivenin permanent verticd pilelocationsasdirected

by the Engineer or asspecifiedinthe Contract Documents. Test pilesfound
to be satisfactory by the Engineer shall be utilized aspermanent piles.
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407.03.11 PileL oad Test. Theload test setup, the measuring system, the
loading device, thel oading procedure, thefrequency of measuringthemove-
ment of pilesand therecord keeping shal conformto D 1143 unlessother-
wisespecifiedinthe Contract Documents.

Ateachloadtest location, theEngineer will providedriving criteriafor the
test pile. The pile shal then be driven and load tested to the test |oad
gpecifiedinthe Contract Documentsor asdirected by the Enginesr. If the
pilefailsto achievethiscapacity, acontingent load test shall be performed
onasecondtest pile. Thispileshdl belocated adjacent totheinitid test pile
and driven according to revised driving criteriaprovided by the Enginesr.
The Engineer may el ect to have the Contractor redrive pilesthat do not
meet the required penetration resistance.

Theequipment and methodol ogy used for driving theload tet pilesshdl be
the same asthe equipment and methodol ogy used for driving the permanent
piles

At eachload test |ocation, the Contractor shall construct atest enclosure
to protect thedid gauges, load cells, loading gpparatusand dl other equip-
ment, aswell asthe personnel taking readings. Heat shall beprovided, if
necessary, so that aminimum temperature of 50 F (10 C) ismaintained
withintheenclosure. Thetest enclosureshdl beadequately illuminated so
that thereadings can betakeninsidetheenclosure at all timesof theday.
Theenclosureshall beventilated to prevent fogging or frosting of gauges.

TheContractor shall submit drawingstothe Engineer showing al details
of the proposed | oad test setup. The submittal shall includemethod of ap-
plying theload, thereaction frameand reaction pile configuration, if used,
and the placement and support of measuring devices. Thesubmittal shal be
made at |east seven daysprior to the start of thefirst pileload test. The
Contractor shal revisetheload test setupif so directed by the Engineer.

Thereaction frame shall be designed by aprofessional engineer (PE)
experienced in structural design and registered in the State of Maryland.

Theload test setup shall be capabl e of supporting thetest load for the
duration of thetest.
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Theclear distancefrom reaction pilesto thetest pileshall beat least 10
timesthedistancefrom themidpoint of web to end of flangefor H pilesor
10timestheradiusof pileat thetop for cast-in-place concrete or timber
piles.

Wherenecessary, andif directed by the Enigneer, theunsupported length
of load test piles shall be braced to prevent buckling without influencing
thetest results.

Theprimary instrument for measuring themovement shall bedia gauges.
Thedia gaugesshall havean accuracy of 0.001in. (0.03 mm) and shall
haveaminimum travel of 2in. (50 mm). Threedial gauges spaced 120
degreesapart shall be used for measuring the movement of thetop of the
pile. A secondary system consisting of ascale, mirror and pianowireshall
be used to measure the movement of the piletop.

Load apparatus shall conform to D 1143, Apparatus for Applying
Loads. Theloading apparatus shall have acapacity of 150 percent of the
testload. If morethan onehydraulicjack isused, thejacksshall be of the
same piston diameter, connected to acommon manifold and pressure
gauge, and operated by asingle hydraulic pump.

Loads shd | be applied uniformly with noimpact. If thehydraulic jacks
areused, they shall be equipped with automatic regul ators so that con-
stant pressure can be maintained for thelong term test without frequent
manual adjustment.

Unlessweights of known magnitude are used to load thetest piles, the
primary method of measuring thetest |oad shall beby aload cell withan
accuracy tolerance within +/- 2 percent of the appliedload. Theload cdll
shall becalibrated prior to thetest and acopy of the calibration report
suppliedtothe Engineer. A pressure gauge shall be provided asasecond-
ary system. The pressuregauge, hydraulic ram, and hydraulic pump shdl
be calibrated asaunit to an accuracy within 5 percent of the applied load.
Theuseof asinglehigh capacity jack ispreferred to the use of multiple
jacks. If amultiplejacking systemisused, eachjack shdl befittedwitha
pressure gaugein addition to the master gaugein order to detect malfunc-
tions
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L oad measuring devices shall berecalibrated if required by observed
performance.

Theload test pileshal becut off inamanner that ensuresasurfacethat is
perpendicular tothelongitudind axistoalow for full bearing of thetest pile.
A gtedl plateof 1in. (25 mm) minimum thicknessshall be placed over the
cutoff surfaceinamanner that facilitatesaxia loading and even bearingon
thetest pile.

Thetest procedurefor al test pilesdriven to the embedded depths speci-
fiedinthe Contract Documents shall be the standard loading procedure
conformingto D 1143 or asdirected by the Engineer. Loading shall be
continued tothetest load or to failure, whichever occursfirst.

The Contractor shdl provideequipment to determineif reaction pilesare
moving. A scaeattached tothereaction pilesthat can bemonitoredwitha
trangt shal beused for thispurpose.

If at any stage during thetest, the Engineer detectsmalfunctioning of any
gpparatusfurnished by the Contractor, or theload being eccentrically ap-
plied, or theanchor pilesyieding, the Engineer will order thetest aban-
doned and the Contractor shall replaceit with another test at no additional
cost tothe Adminigtration. The Contractor shall havean employee present
at thesiteat all timesduring the performance of thetest to maintainthe
required load.

After the piletest programiscomplete, anchor (reaction) pilesshall be
removed or cut off aminimum of 1 ft (0.3 m) below existing grade, channel
bottom or mud line, asapplicable. All removed materia shall bedisposed
of by the Contractor on approved spoil aress.

Cadt-in-place concrete pilesshal beload tested beforefilling.

407.03.12 PileCutoff. Thetopsof dl pilesand pile casingsexcept timber
pileswhich support timber capsshd| becut off at theeevationsspecifiedin
the Contract Documentsand on atrue plane perpendicular totheaxisof the
pile unless otherwise specified. Timber pileswhich support timber caps
shdll becut off toinsurethat the plane of thebottom of the capwill beer fully
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onthepilehead. Shimming betweenthetimber capand pileheadisprohib-
ited.

407.03.13 Cast-I n-Place Concrete Piles. Cast-in-place concrete pile
shellsshdl beingpected for their entirelength after driving, prior to placing
reinforcement withthead of asuitablelight for illuminating theinteriorsof
thepiles. No reinforcement or concrete shall be placed until thepileis
approved by the Enginesr.

TheContractor shal provided| required equipment for ingpectioninclud-
ing oxygen, light, boatswainschair andlift. The Contractor shal comply
withfederd andlocal safety regulationswhile performing thiswork.

407.03.14 Concr eting Cast-1 n-Place Piles. Concretework shall con-
formto Section414. Reinforcement shall conformto Section416. Rein-
forcement shall be securely fastened together toform acagewhich shdl be
positioned and held at auniform distancefromthe shell.

Tiebarsand bandsfor reinforcement cages of foundation (footing) piles
shall betiewired. Tack welding may beused, provided an Administration
certifiedwelder isused.

Tiebars, bandsand spacer lugsfor bentsor column pilesshal not betack
welded to any of the main reinforcement bars except that the Contractor
may placeaband at thetop and bottom of the pilecageandweld al main
barstotheband. Theremainder of theintersectionsof tiesand main bars
shdl befastened by tiewiring.

After the pile shellshave been accepted and the reinforcement unit is
ready theshdllsshd| befilled with concrete. Concreteshdl not beplacedin
any caangor shell until dl drivingwithinaradius of 15ft(4.6m) has been
completed nor until all the shellsfor any unit of thestructure (pier, bent or
abutment) havebeen driven to their find penetration and accepted by
theEngineer. Intheevent that thisprocedure cannot befollowed, dl driving
withintheabovelimitsshall bediscontinued until theconcreteinthelast pile
placed has set at |east three days.

Immediately prior to concreting, water or other foreign substancesfound

282


https://407.03.14
https://407.03.13

inashell shdl beremoved. Theconcreteshdl bedepositedin one continu-
ousoperation. The redtriction in Section 414 for dropping concrete more
than 5ft (1.5m) shal not apply.

Reinforcement stedl cagesshd |l be set and fastened in proper positionin
thepilebeforeany concretefillingisplaced, except that whenthereinforce-
ment steel cage extends 6 ft (2 m) or less below the top of the pile, the
concretefilling may be placed beforethereinforcement isingtalled. Con-
cretedeposited in pilesshall bethoroughly consolidated with mechanical
vibratorsfrom the bottom of the reinforcement steel cagesto thetopsof
piles.

Freshly concreted pilesshall not bedisturbed in any way nor shall any
loadsbealowed uponany of themuntil all concretehasbeeninplaceand
cured aminimum of 72 hours.

407.03.15 Treatment for Timber PileHeads. Timber pileheadsthat are
not to beimbedded in concrete shall be pai nted with an approved asphalt
trestment. After theasphat hassufficiently cured, it shal becoveredwitha
glassresin compositeshield. Thefirst coat of resin shall beappliedtothe
top and downthesidea minimum of 1in. (25mm) beyond the limitsof
thewovenglass. Precut wovenglassclothshall be applied using a3in.
(75mm) grooved duminumroller toachieve“wet out.” Wovenglasscloth
shall be neatly wrapped over thetop of the pile, draped downthesidea
minimum of 2in. (50 mm) and nailed with copper nails. Whenthefirs coat
of resin hastaken atack free set, asecond coat of resin shall beappliedto
sedl theentireapplication.

407.04 MEASUREMENT AND PAYMENT. The payment for the
itemsspecifiedinthe Contract Documentswill befull compensationfor all
materid, |abor, equipment, tools, and incidenta snecessary to completethe
work.

407.04.01Riling (permanent and test) will bemeasured and paidfor at the
Contract unit price per linear foot for the pertinent Pilingitem. Themea:
sured length of dl piling will betakenfromitstipuptofina cutoff unless
otherwise specifiedinthe Contract Documents. For test pilesnot utilized as
permanent piles, themeasurement for cutoff will beat thesame eevationas
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the nearest proposed permanent pileor to actua top of test pile, whichever
islower. Where piling designated astest pilesisaccepted for useinthe
permanent structure, measurement will be made astest pilesand no addi-
tiond dlowancewill bemadein other pilingitems.

When thicker shellsare necessary for cast-in-place concretepiles, the
Contractor will bepaid for theadditiona shell thicknessonthebasisof the
differentid inthemanufacturer’ squotationfor the heavier piling, which dif-
ferentia will bethe netincreasein cost to the Contractor for the heavier
piling over and abovethat whichisspecified inthe Contract Documents.

407.04.02Furnishing and setup of piledriving equipment required for driv-
ing permanent and test pileswill be measured and paid for at the Contract
unit price per each for the pertinent Setup for Driving Pileitem. Theunit
priceper eachfor the Setup required for driving each pilefor the proposed
sructurewill beused regardiessof thedistancethat the equi pment must be
moved for each pile setup. A maximum of one setup will bepaidfor any
setup required for redriving or any additiona driving of any pile, no matter
what reason theparticular pilemay requireredriving or additiona driving.

407.04.03PilePointsfor Sted H Pileswill bemeasured and paid for a the
Contract unit priceper eech for the pertinent Pile Point for Steel H Pileitem.

407.04.04 Whentheproject includesanitemfor load tet, it will bepaidfor
at the Contract unit price per each for thepertinent Load Testitem. Inthe
event theload test fail sto achieve the designated capacity, the additional
testswill bemeasured and paid for at the Contract unit price per each under
the Contingent L oad Test item.

407.04.05 Timber Sheet Pilingwill be measured and paid for at the Con-
tract unit price per 1000 board feet (MBM) for the pertinent Timber Sheet
Rilingitem. Computation of quantitieswill bebased on nomind thicknessof
lumber, the length of the sheet piling, and the average depth of the sheet
piling from cutoff at thetop to thetip of the sheet piling inthe completed
gructure. No alowancewill bemadefor waste.

407.04.06 Stedl Sheet Piling will bemeasured and paid for at the Contract
unit price per square foot asmeasured al ong the plane of surfacefor the
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pertinent Sted Sheet Pilingitem.

407.04.07 Thefollowingwill not bemeasured but the cost will beincidenta
to other pertinent items specifiedin the Contract Documents:

(@) Tipsforpileshdlsor casngs.

(b) Test piecesof sheet piling (timber or stedl).

(c) Reinforcement and concreteusedin cagt-in-placepiles.

(d) Rleslices.

() Augering.

(f) Cleaning, painting, or cogting of piling.

(9) Pilingor sheet piling for temporary structures, pilesor sheet piling
drivenfor the Contractor’s convenience, or for any pilesor sheet
piling not specified inthe Contract Documents.

(h) Piling not approved by the Engineer, such as pilesnot properly
driven, pileswith questionable safe bearing val ues, pilesdamaged
duringdriving, or pilesdriven below planned cutoff or theremoval
of any pilerg ected by the Engineer asunsatisfactory.

(i) Deaysthat arearesult of changing cast-in-place concrete pileshell
thicknessresulting fromdriving test pilesor for delaysincurred by

performingload testsnot specificaly called for inthe Contract Docu-
ments

SECTION408-METAL STRUCTURES

408.01 DESCRIPTION. Thiswork shdl consist of furnishing, fabricat-
ing, trangporting and erecting of stedl beams, plategirders, trusses, grillages,
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columnsand bents, shoes, pedestal's, castings, miscellaneousstedl and all
incidental structural stedl asspecified inthe Contract Documentsor asdi-
rected by the Engineer.

408.02MATERIALS.

Grout 902.11(c),(d),(e)
Metals 909

Balts A 325

Nuts A 194

Washers F 436

Bearing Pads 910.02

Epoxy Adhesive 921.04

408.03CONSTRUCTION. Unlessotherwise specified, dl weldingand
dimensiond tolerancesshall conformto AWSD1.5.

408.03.01 Wor king Drawings. Working drawingsshal be provided by
the Contractor asspecifiedin TC-4.01. The Contractor isresponsiblefor
theerection of curved girdersandif laterd bracingisrequired for shipping
or erection, thedetail sshall be specified ontheworking drawings.

408.03.02Wor k Scheduling. The Contractor shdl giveaminimum of two
weeks notice to the Engineer when and where shop work shall beginto
alow for ingpection. No materidssha| befabricated until directed by the

Enginesr.

408.03.03 Facilitiesfor Shop I nspection. The Contractor shdl furnishal
facilitiesfor theinspection of material and workmanshipintheshop. The
Inspector shall bealowed free accessto therequired areas of the premises
and shall be provided with an approved officearea.

408.03.04 M aterial | dentification. Main member material shall beiden-
tified by the Contractor by heat number.

408.03.05Mill Orders. The Contractor shal furnish the Engineer with
copiesof mill ordersand test reports.

286


https://408.03.05
https://408.03.04
https://408.03.03
https://408.03.02
https://408.03.01

408.03.06 Testing. The Contractor shall furnish, without charge, sample
specimensasdirected by the Enginesr.

408.03.07 Defective M aterial and Wor kmanship. The acceptance of
any material and workmanship by theInspector will not deter subsequent
rejection. Rejected material and workmanship shall bereplaced or re-
paired asdirected by the Engineer.

408.03.08 Marking and Shipping. Each member shall be painted or
marked with an erection mark for identification. Anerectiondiagramshall
befurnished with erection marksclearly delineating the orientation of dia-

phragms,

Erection marksfor thefield identification of membersand weight marks
for membersover 60001b (2724 Kg) inweight shall be painted upon sur-
face areas previoudly painted with the shop coat. Material shall not be
loaded for shipment until the shop coet isthoroughly dry andinany casenot
lessthan 24 hoursafter the paint hasbeen applied.

Whereunpainted sted isspecified for afinished Structure, the Contractor
shdl not placethe Contractor’sor any other company’snameon any of the
gructura sted. Mark numbersand ingpection stampsshall gppear only on
thetop surfaceof thetopflangeof dl girders, beams, and digphragmsunless
otherwisedirected.

No painting shal be doneafter loading of materid sfor trangport.

The Contractor shall furnish the Engineer copiesof materid orders, ship-
ping Satements, and erectiondiagrams. Theweightsof theindividua mem-
bersshdl beshown onthe shipping statements. Theloading, trangportation,
unloading and storing of structural materid shall be conducted so that the
meta shal bekept clean and shall not beexcessvely stressed, deformed or
otherwisedamaged.

When handling long steel members, handling devicesshall be placed at
approximately the quarter points. When storing and shipping members,
blocking shall be placed at interval sthat prevent sag and distortion. All
beamsand girdersshall be stored, shipped and handled in an upright posi-
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tion. Membersother than beamsand girdersshal behandled, hauled and
goredwiththestronger axisvertica toresst gravity.

All girdershaving stiffenersthefull height of theweb on both sdesof the
web shall be adequately blocked before shipment. Thisblocking shall be
located at the quarter pointsand midpoint of the girder and at additional
locationsto assurethat the maximuminterval between blocking doesnot
exceed 25ft (8m).

Memberstoolongtofitingdeatruck or trailer shal not cantilever beyond
thebed morethan 1/4 of itslength. Memberstoo long to comply with this
requirement shall be supported on dollies, additional vehicles, or other ve-
hiclesthat fully support thelong pieces asapproved by the Engineer.

408.03.09 Stor age of M aterial. Fabricated material shall be stored of f
theground and protected asfar aspracticablefrom surface deterioration by
exposureto conditionsproducingrust. Thesemateridsshall bekept free of
dirt accumulation, oil or other deleterious métter.

408.03.10 Changesand Substitutions. No changesor substitutionsshall
bemadein any gpproved drawing unlessapproved inwriting by the Engi-
nesr.

408.03.11 Fabrication. Fabrication and construction shall be bolted or
welded asspecified inthe Contract Documentsor asdirected by the Engi-
nesr.

When curved girder bridgesareto be curved by the heet shrinkage method,
the proposed method shal | be submitted to the Engineer for approva.

408.03.12 Holes

(@) Punched Holes. Thediameter of thedieshall not exceed thedi-
ameter of the punch by morethan /16 in. (1.5mm). Holesrequir-
ing enlargement shal bereamed. Holesshall beclean cut withno
tornor ragged edges. Holespunched full sizeor subpunched shdl
be punched so that after the steel is assembled and before any
reamingisdone, acylindrica pin1/8in. (3mm) smdlerindiameter
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than thenomina sze of the punched holeshall be entered perpen-
dicular to theface of the member, without drifting, in at least 75
percent of the contiguousholesinthesameplane. If thisrequire-
mentisnot met, thenonconforming punched pieceswill bergected.
Holesnot passing apin 3/16 in. (5mm) smdler indiameter thanthe
nomind size of the punched holewill bergected. Drifting done
during assembling shdl beonly to bring the partsinto position and
not sufficient to enlargethe holesor distort thematerid. 1f there-
quired accuracy cannot be obtai ned otherwise, holesfor connec-
tionsshdl be subpunched and reamed with themembersassembled
instead of being punched full ze.

Reamed or Drilled Holes. Holesshall becylindrical, perpen-
dicular tothemember, and not morethan /16 in. (1.5 mm) larger
than thenomind diameter of thebolts. Wherepracticd, reamers
shall bedirected by mechanica means. Burrsonthe surface shall
beremoved. Poor matching of holeswill be causefor rgjection.
Reamingand drilling shall bedonewithtwist drills. If required by
the Engineer, assembled partsshall betaken apart for removal of
burrscaused by drilling. Connecting partsrequiringreamedor drilled
holesshall beassembled and securely held whilebeing reamed or
drilled and shall be match marked before disassembling. When
holesarereamed or drilled, 85 percent of theholesin any contigu-
ousgroup shall, after reaming or drilling, show no offset greater
than 1/32 in. (1 mm) between adjacent thicknessesof metd.

Subpunching and Reaming. Holesinall field connectionsand
field splicesof maintrussor arch members, continuousbeams, plate
girdersandrigid frames shall be subpunched and reamed while
assembled inthe shop unlessotherwise specified. Theassembly,
including camber, alignment, accuracy of holesand milledjoints
shdl be acceptableto the Engineer beforereaming isstarted.

All holesfor floor beamand stringer field end connectionsshall be

subpunched and reamed utilizing atemplate or reemed whileas-
sembled.
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If additiona subpunchingand reamingisrequired, it will be peci-
fiedinthe Contract Documents. Theaccuracy of subpunched holes
shdl bethesameasrequired for punched holes.

408.03.13 Shop Assembly. Surfaces of metal which will bein contact
after assembling shdl becdleaned. Thepartsof amember shal beassembled,
well pinned and firmly drawn together with boltsbeforereaming or tighten-
ing of fastenersisstarted. Themember shal befreefromtwists, bendsand
other deformations. Materid that hasbeen punched full 9zeshdl bereamed,
if necessary, prior totightening of fasteners. Refer t0408.03.12(c).

Partsnot completely fastened inthe shop shdl be secured by boltsinsofar
aspracticableto prevent damagein shipment and handling. Membersas-
sembledintheshopfor reaming of field connectionsshal remainassembled
until the Enginear’ sshop inspection.

408.03.14 Camber Diagram. A camber diagram shall befurnishedtothe
Engineer showing thecamber at each pand point for each truss, takenfrom
actual measurementsduring trussassembly. A camber diagram shall be
furnished to the Engineer showing the camber at al splice points, pointsof
dead loadinflection, and any other pointsdesignated by the Engineer for dl
beamsand girders.

Stringers shall be cambered to the dimens ons specified in the Contract
Documents. The camber specified shall mean the camber asmeasured
after all shop welding hasbeen completed. Themaximum tolerancefor
camber shall bezero (0) under to%2in. (13 mm) over.

Full provisonsshal bemadefor dead |oad deflections, fabricating tol er-
ances, andirregularitiesat dl pointsalong al stringersso that the superstruc-
ture concrete may be placed to match theprofilegradeline.

408.03.15Match M arking. Connecting partsassembledintheshopfor

the purpose of reaming holesinfield connectionsshall bematched marked,
and adiagram showing thesemarksshd | befurnished tothe Engineer.
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408.03.16 Useof High Strength Boltsand L ock-Pin and Collar Fas-
teners. High strength boltsand lock-pin and collar fastenerssha |l beused
unlessotherwise specifiedin the Contract Documents. Unfinished boltsor
machineboltsmay beused for thetemporary erection of sructura sted and
shdll bereplaced with high strength bolts, lock-pin and collar fastenersor
welding for find erection. Turned boltsshal only be used when specified.
Theheads, nuts, and washersshdl bedrawntightly againgt thework. Where
boltsor lock-pinand collar fastenersare used in bevel ed surfaces, beveled
washersshall be provided to givefull bearing to the head, nut, or collar
except asotherwise specified in408.03.17. Where high strength bolt as-
sembliesare used for joint connections, the Contractor shall also perform
the additiond testing specifiedin 408.03.34

408.03.17 High Strength Bolt Joint Requir ements.

(a) Only onegradeof bolts, nutsand washersshal beusedinastruc-
ture. Boltsmay be supplied from variousmanufacturersprovided
that each bolt of agivenlength and diameter shall bemade by the
same manufacturer. Nutsand washersmay be supplied fromdif-
ferent manufacturers provided that the same manufacturersmake
al therespective nutsand washersto be used throughout the struc-
tureondl boltshavingthesamediameter. All bolts, nutsand wash-
ersused with A 709, Grade 50W stedl shall conformto A 325,

Type3.

(b) Thedopeof surfacesof bolted partsin contact with the bolt head
and nut shal not exceed 1:20 with respect to aplanenormal tothe
bolt axis. Where an outer face of the bolted parts hasa s ope of
morethan 1:20 with respect to aplane normal to the bolt axis, a
smooth beveled washer shdl be used to compensatefor thelack of
paraldism. Whenassembled, bolted partsshall fit solidly together
and shdl not be separated by gasketsor any other interposed com-
pressblematerid. Theholesshall betruly cylindrical and at right
anglestothesurface of themetal sothat both head and nut will bear
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squarely againgt themeta. When assembled, dl joint surfacesin-
cluding those adjacent to the bolt heads, nutsor washers, shdl be
freeof scale(except tight mill scale), dirt, burrs, and other del eteri-
ousmaterial and defectsthat would prevent solid seating of the
parts. Contact surfaceswithinjointsshall befreeof ail, lacquer, or
rustinhibitor. For contact surfacesto be painted refer to 413.03.06.

(c) Whendl boltsinthejoint aretight, every bolt shal conformtothe
minimum bolt tensonwhichisequa totheproof |oad pecifiedin
A 325. Whenfield conditions prevent tightening at the nut, bolts
may betightened at the head, provided that the nut is prevented
fromturning. All boltsshdl haveawasher under theelement (nut or
bolt head) turnedintightening. Threaded bolt connectionsshall be
tightened by theturn-of-nut method. If impact wrenchesare used,
they shdl beof adequate capacity and haveasufficient supply of air
to perform therequired tightening of each bolted connection.

(d) Toprovidethebolt tension specifiedin408.03.17(c), thereshall
first be enough boltsbrought toa® snugtight” conditiontoinsure
that the parts of thejoint are brought into full contact with each
other. Snugtight isdefined asthetightnessattained by afew im-
pactsof animpact wrench or thefull effort of aman usinganordi-
nary spudwrench. Boltsshdl beplacedinany remainingholesin
the connection and brought to snug tightness. All boltsinthejoint
shdl then beadditionaly tightened with tightening progressing sys-
tematically from the center of connection platesof thejointstothe
freeedges. During thisoperation thereshall be norotation of the
part not turned by thewrench.

After dl boltsinthejoint haveasnugfit, thejoint shal beaddition-
aly tightened by the applicableamount of nut rotation specifiedin
theNut Rotation From Snug Tight Conditiontablebelow. All bolt
assembliesinthe completed structureshdl havefull thread engage-
ment whichisaccomplished whentheend of theboltisflushwithor
extendsbeyond the outer face of thenut.

292


https://413.03.06

NUT ROTATION FROM SNUG TIGHT CONDITION
DISPOSITION OF OUTER FACES OF BOLTED PARTS

Both length (as Both facesnormal || Onefacenormal to | Both faces sloped not

measured from to bolt axis bolt axisand other | morethan 1:20 from

underside of head to face sloped not more normal to bolt axis

extreme end of bolt) than 1:20 (beveled || (beveled washer
washer not used) not used)

Upto and including 1/3 turn 1/2 turn 2/3 turn

4 diameters

Over 4 diameters

but not exceeding 1/2 turn 2/3 turn 5/6 turn

8 diameters

Over 8 diameters

but not exceeding 2/3 turn 5/6 turn 1 turn

12 diameters

NOTE 1: This table is for coarse thread, heavy hexagon structural bolts of all sizes and

lengths and heavy hexagon semifinished nuts.

NOTE 2: Nut rotation is rotation relative to bolt regardless of the element (nut or bolt) being

(€)

turned. Tolerance on rotation: +30 degrees for bolts installed by 1/2 turn or less, and
+45 degrees for bolts installed by 2/3 turn or more.

I ngpection. The Engineer will bepresent during theingtdlaionand
tightening of boltsto determinethat thetightening procedureisprop-
erly followed and adl boltsare properly tightened.

The Contractor shall provide asufficient number of safeworking
platformsat spliceswhere high strength boltswill be checked for
torquerequirements. Platformsshall bemaintained at splicesuntil
all checking iscomplete and the spliceisacceptableto the Engi-
nesr.

The Contractor shall provideacalibrated torquewrenchto beused
astheingpection wrench and acalibrated bolt tension calibrator.
Both haveto be approved by the Enginesr.

TheContractor shal conduct thefollowing ingpectionsunlessoth-

293



erwisespecifiedinthe Contract Documents. Bolts, nuts, and wash-
ersthat were previoudy torqued to proof |oad shdl not bereusedin
thestructure.

(1) Threeboltsof thesamesize, length, and condition asthose
under ingpection shdl beplacedindividudly inthebolt tenson
cdibrationdevice. Thereshdl beawasher under thepart turned
intightening each baolt.

(2) Eachof thethreeboltsshdl betightenedinthecalibration de-
vice by any convenient meansto the proof |oad specified for
itssize. Theinspecting wrench shall then be applied to the
tightened bolt, and the torque necessary to turn the nut or
head 5 degreesapproximately 1in. (25mm) at 12in. (300
mm) radiusinthetightening direction shdl bedetermined. The
average torque measured in the tests of three bolts shall be
taken asthe job inspecting torque to be used in the manner

specifiedinparagraph (3).

(3) Boltsrepresentedin the sampleabovewhich have beentight-
enedinthegtructureshd| beingpected by goplying, inthetight-
ening direction, theinspecting wrench anditsjob inspecting
torgueto 10 percent of the bolts but not less than two bolts
selected at random ineach connection. If nonut or bolt headis
turned by thisapplication of thejobingpecting torque, the con-
nectionwill be accepted as properly tightened. 1f any nut or
bolt heedisturned by thegpplication of thejobinspectingtorque,
thistorqueshdl beappliedtod| boltsin the connection; and dl
boltswhose nut or head isturned by thejob inspecting torque
shdll betightened and reinspected. Alternatively, thefabricator
or erector may opt toretightendl of theboltsinthe connection
and then resubmit the connection for the specified inspection.

408.03.18 L ock-Pin and Collar Fastener Requirements.

(@) Lock-pinand collar fastenersshall conformto408.03.17 for one
manufacturer, weathering characteristics, d oped surfacesand ap-

plicableingpection.
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(b) A representative sampleof not lessthanthree setsof lockpinand
collar fastenersof each diameter, length and grade shdl be checked
a thejob steinadevicecapableof indicating bolt tenson. Thetest
assembly shdl includeflat hardened washers, if requiredintheac-
tua connection, arranged asintheactua connectionsto betensoned.
Thecdibrationtest shal demongratethat each assembly devel ops
atension not lessthan 5 percent greater than thetension required
for thecomparable A 325 or A 490 bolt. Manufacturer’singtal la-
tion procedureshal befollowed for ingtallation of boltsinthecali-
bration deviceandinal connections. Periodic retesting shal be
performed whenrequired by the Engineer.

(c) Fatenersshdl beingdledindl holesof theconnectionandinitialy
tightened sufficiently tobring dl pliesof thejoint into firm contact
but without yielding or fracturing the control or indicator el ement of
thefasteners. All fastenersshall then befurther tightened, pro-
gressing systematicaly fromthemost rigid part of theconnectionto
thefreeedgesinamanner thet will minimizere axationof previoudy
tightened fasteners. In some cases, proper tensoning of the bolts
may requiremorethan asinglecycleof sysematic partia tightening
prior tofind twig off of thecontrol or indicator dement of individua
fasteners.

408.03.19 Welding. Welding of structures shal conform to the Contract
Documentsand AASHTO/AWSBridge Welding Code D1.5 unlessother-
wise specified. The provisions contained herein shall apply to both shop
andfiddweding.

All welders, welding machine operators and tackersemployed to work
ondgtructuresfor the Administration shall beapproved by the Engineer.

(a) Qualification Testing. Welderswill beapproved based on Quali-
fication Testing conformingto AASHTO/AWS Bridge Welding
CodeD1.5. Qudification testing will be conducted by the SHA
Officeof Materid sand Research, Metals Group.

The Contractor shall contact the Metals Group at |east 30 days
prior tothestart of welding operationsto schedulewel der tests. At
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thetimeof test, welders shdl havean authorization fromthe Con-
tractor. Thisauthorization shal containthewe der’sname, socia
security number, Contract number and the Contractor’ snameand
phonenumber.

(b) Qualificationsfrom Outsde Sour ces. Weldershaving certifica
tions from outs de sourcesin conformancewiththe AASHTO/
AWSBridgeWelding Code D1.5 may submit that certificationfor
approva totheMetals Group.

All field weldersapproved by the Metals Group shall haveacur-
rent Adminigtration (heremeaning State Highway Adminidration,
not Batimore County) Welders Certification card availableat dll
timesfor ingpection by the Engineer.

Unlessotherwise specified by the Engineer inwriting, only submergedarc
welding will be permitted on memberscarrying primary stress. Members
carrying primary stressincludebut arenct limited to thefollowing: rolled
beams, cover plateson rolled beams, wel ded splices, girdersand connec-
tion materia of themembersand other partsas specified inthe Contract
Documents.

After fabrication, no welding will be permitted ontension flangesfor at-
tachmentssuch asmetal formsand tie screws, except for stedl stud shear
devel opersspecified inthe Contract Documents.

Weddingtransversdy acrossthetension flangesof beamsor girdersispro-
hibited and iscausefor rejection unlessotherwise specified inthe Contract
Documents.

408.03.20 1 nspection of Fabricated M etal Structur es. Fabricated metal
structuresshall conformto AASHTO/AWSBridge Welding Code D1.5.
Quadlity control ingpection shdl betherespongbility of the Contractor.

The Contractor shall have onfilewith the Baltimore County Test Laba
current approved quality control plan prior to receiving source approval.
Thisplan shall specify thefrequency, method of ingpection and providefor
documentation. Theinspection frequency shall beat least the minimum
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FecifiedinAASHTO/AWSD1.5. TheAdminigration requires30 daysto
review qudity control plansnot previoudy onfile.

The Contractor shall aso keep completeand current recordswhich shall
beavailabletothe Adminigtration’srepresentativesat al times.

Whenwork iscompleted, the documentation for al quality control tests
andinspectionsshall becomethe property of the Administration.

408.03.21 Planing. Thetop and bottom surfaces of sted dabs, baseplates,
and cap platesof columnsand pedestalsshall be planed or the plates or
dabsshdl behot straightened. Partsof membersin contact withthemshall
befaced. Inplaning theflat surfacesof expansion bearings, thecut of the
tool shall beinthedirection of expansion.

408.03.22 Abutting Joints. Abuttingjointsin compression membersand
intension memberswhere specified in the Contract Documentsshall be
faced and brought to an even bearing. Where joints are not faced, the
opening shall not exceed 1/8in. (3mm).

408.03.23 End Connection Angles. Floor beams, stringers, and girders
having end connection anglesshal bebuilt to exact length back-to-back of
connection angles. |f end connectionsarefaced, thefinished thickness of
theanglesshall not belessthan specified in the Contract Documents.

408.03.24 M ain Member s. Principa portionsof main memberscarrying
primary stress(i.e., webs, flanges, girdersand trusses) shall befabricated so
that thedirection of stressandrolling arethesame.

408.03.25Web Plates. At web splices, the clearance between theends of
theweb platesshall not exceed 3/8 in. (10 mm). Theclearanceat thetop
and bottom ends of theweb splice platesshall not exceed 1/4 in. (6 mm).

408.03.26 Bent Plates. Unwelded, cold bent, load carrying, rolled stedl
plates shall betaken from the stock plates so that the bend linewill beat
right anglestothedirectionof rolling, except that cold bent ribsfor orthotropic
deck bridges may be bent in the direction of rolling if permitted by the
Engineer and shdl conformtothefallowing:
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(a) Bendingshdl besothat no cracking of theplateoccurs. Minimum
bend radii, measured to the concaveface of themeta shall conform
tothefollowing:

THICKNESS(t) ININCHES (mm)

Structural Up to /2 Over /2to 1 Over 1to Over 1-1/2 to 2-1/2 | Over 2-1/2 to 4
Steel (13mm) (13to 25 mm) 1-1/2 (40to 65 mm) (65 to 100 mm)
(25t040 mm)
A 709, Grades
36, 50 & 2t 2-1/2t 3t 3-1/2t 4t
50W

(b) For brakepressforming, thelower diespan should beat least 16
timestheplatethickness. Multiplehitsareadvisable.

(o) If ashorter radiusisessentid, theplatesshall bebent at atempera
ture not greater than 1200 F (650 C). Hot bent plates shall be
taken from stock sothat thebend linewill beat right anglestothe
directionof ralling.

(d) Beforebending, the cornersof theplate shal beroundedtoara
diusof 1/16in. (1.5 mm) throughout the portion of the platewhere
thebendingisto occur.

408.03.27 Erection Plan. The Contractor shall submit for approval, an
erection diagram plan outlining erection procedure of the main members.
Theplan shall conformto TC-4.01 and shal be submitted for approval to
the Engineer aminimum of 30 daysprior to beginning erection. Thisplan
shdl includethe numbersand typesof equipment to beusedincluding crane
capacity, location of cranefor lifting, falsework when required, and main
member erection sequenceand weight.

All whed sand outriggersof acraneor whed sof agtructura sted ddlivery

truck shal bea aminimum distancefromtherear face of an abutment equd
tothevertical distancefrom thetop of aspread footing or to theoriginal
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groundlineif thefootingison piles. No ather heavy congtruction equipment
shall be operated within thisminimum distancefrom therear face of abut-
ments.

The Contractor shall erect bridgeswith continuous main membersina
manner providing the proper reactions, and avoiding overstressng main
members.

The Contractor when preparing erection plansand proceduresshall take
into account the restrictionsimposed by the Water Resources Administra-
tionrelativeto pollution or disturbance of existingwaterways.

408.03.28 Falsewor k. The Contractor shall comply with theprovisions
gpecifiedin TC-4.01. Thefasawork shall bebuilt and maintainedin con-
formancewith the gpproved falsework plans. Any changes subsequent to
initial approval which are proposed by the Contractor through the
Contractor’sprofessional engineer must beapproved by the Enginesr.

Before permitting any loadsto be placed on fasawork, the Engineer shdll
receivewritten certification by the Contractor’ sprofessional engineer that
the falsework system has been assembl ed in conformance with the ap-
proved falsework drawings. Thiscertification shall beaccompaniedby a
Certificate of Compliance stating that all manufactured materialsand as-
sembliesfully comply with thefa sework designand plans. The Engineer
may either accept the certificate or invoke any provision of GP-5.08. All
testsrequired shal be made by and at the expense of the Contractor.

Inadditionto protective measures shown on thefa sawork plans, the Engi-
neer may direct the Contractor to providefurther protection of falsework
againgt accidentd collision by highway or construction traffic and equip-
ment, traffic vibration, flood watersor highwinds, etc., that are necessary
for public safety and protection of thework.

408.03.29 Damaged or Defective Material. The correction of dam-
aged or defectivematerid shal not begin until awritten procedure prepared
by the Contractor isapproved by the Engineer. Correction of damaged or
defective material shal beby methodsthat do not producefractureor in-
jury. All damaged or defective materia will beinspected by the Engineer
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beforeand after correction. Correctionsshal beconductedinthepresence
of theEnginesr.

408.03.30 Assembling Stedl . Materid shall be carefully handled and no
partsshall be bent, broken, or otherwisedamaged. Bearing surfacesand
thoseto bein permanent contact shall be cleaned beforethemembersare
assembled. Before beginning thefield bolting and welding, thestructure
shall be adjusted to correct grade and alignment and the el evations of panel
points (endsof floor beams) properly regulated. Splicesandfield connec-
tionsshd| have onehdf theholesfilled using boltsand cylindrical erection
pins (40 percent boltsand 10 percent pins) beforetorquing high strength
bolts. Splicesand connectionsinmemberscarrying traffic during erection
shdl havethreefourthsof the holesfilled beforetorquing. Cylindrica erec-
tionpinsshal be 1/32 in. (1 mm) larger than the diameter of thefasteners.

408.03.31 Anchor Bolts. No anchor boltsshall be cast inthe concrete.

Anchor boltsshall be set inround holesdrilled or cast in the concrete.
Boltsshall beaccurately positioned by using templatesset to correct loca
tion and aignment to insure proper span lengths, and topsof boltsshall be
carefully set to proper elevation. Unlessotherwisenoted, boltsshall be
ingtalled plumb or normal to thefinished bearing surface of themasonry.

Boltssetin holesdrilled or cast into the concrete shall havetheportion
bel ow thebridge seet swedged. Thedrilled or cast holesshal haveadiam-
eter atleast 1in. (25 mm) larger than thebolt diameter.

Anchor bolts, nuts, and washersshall not be painted.

After anchor boltsarefinaly and correctly positioned, theholesshall be
completdy filledwith grout. No grouting of anchor boltswill be permitted
until al structurd sted issetinitsfina pogtion. After themasonry platesor
shoesare s, the space between the boltsand the round holesthrough fixed
platesor shoesshall also befilled withthesamemateriad. Sotted holesin
expansion devicesshal remain unfilled unlessotherwise specifiedinthe
Contract Documents.

The Contractor shall maintainaminimumair temperatureof 40F (4 C)
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around the mortar surfacefor aperiod of three daysunlessotherwiserec-
ommended by themanufacturer.

Whenmortar fillingisused for boltsinsertedinholesdrilled or castinthe
concrete, the holesshall first be checked for depth by inserting and with-
drawingthebolts. They shdl then bepartidly filled with mortar intowhich
theboltsshal beforced by uniform pressureor light blowsfrom ahammer
(flogging and running will not be permitted) sothat excessmortar ispushed
out at thetop of thehole. Theexcessmortar shdl beremoved.

Boltsshdl beset to project approximately 1/2 in. (13 mm) abovethenut
and shall bethreaded to approximately 1/2 in. (13 mm) below thenutin
their fina pogdtion.

Rockersor expans on plateswith dotted holes shal | be set with the proper

tilt or offset asdetermined by thetemperature prevailing a thetimeand so
that they will beintheir midway postionat 68 F (20 C) or asspecifiedinthe
Contract Documents.

408.03.32 M aintenance of Concr ete. The Contractor isresponsiblefor
keeping Al exposed concrete surfacesfreefrom stainsand discol oration.
TheContractor shal prevent staining of thefinished concretesurfaceswhere
unpainted tructura stedl isspecified. Any stainsshal beremoved andthe
concreterestored toitsorigind color.

408.03.33 Safety Hazar ds. The Contractor shall beresponsiblefor gas
detectioninand ventilation of confined spacesasspecified in TC-3.06.

408.03.34 Supplemental High Strength Bolt Requirements. Al
A 325 balts, nutsand washersshd | befurnished in conformancewiththe
appropriate materia sspecificationsasamended and revised herein.

(8) Manufacturing. Bolts. Bolt diameters1/2to 1 inchinclusveshal
haveaRockwell hardness of Rc24 to Rc33 (Brinell hardness of
24810 311).

Nuts. Plain (ungalvanized) nutsshal begrades2, C, D or C3with
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aminimum Rockwell hardness of Rb89 (Brinell hardness 180), or
heet treated grades2H, DH, or DH3. (The hardnessrequirements
for grades2, C, D, and C3 exceed thecurrent AASHTO/ ASTM
requirements.)

Nutsto behot dip or mechanicaly galvanized shal be heet treated
grade2H, DH, or DH3. These nutsshall betapped oversizethe
minimum amount required for proper assembly. Theamount of
overtgpinthenut shall besothat thenut will assemblefredy onthe
bolt in the coated condition and shal| conform to the mechanical
properties of A 563 and the rotational capacity test herein (the
overlapping requirementsof A 563 shal be considered maximum
vauesingtead of minimum, ascurrently shown.)

Gavanized nutsshd | belubricated with alubricant containing adye
of any color that contrastswith the color of thegalvanizing.

Marking. All bolts, nutsand washersshal bemarked in conform-
ancewiththeappropriate AASHTO/ ASTM Specifications.

(b) Testing

Bolts. Proof load tests conforming to F 606 Method 1 shall be
conducted. Theminimum fregquency of testsshall be specifiedin A
325.

Wedgetestson full sizeboltsshdl conformto F606. If boltsareto
begdvanized, testsshal beperformed after galvanizing. Minimum
frequency of testsshall beasspecifiedin A 325.

If galvanized boltsare specified, thethickness of the zinc coating
shdll bemeasured onthewrench flatsor top of bolt head.

Nuts. Proof |oad testsconforming to F 606 arerequired. Minimum

frequency of testsshall beasspecifiedin A 563 or A 194. If nuts
aretobegavanized, thetestsshall be performed after galvanizing,
overlgpping, andlubricating.
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If galvanized nuts are specified, the thickness of the zinc coating
shall be measured onthewrenchflats.

Washer s.If gavanized washersare specified, hardnesstesting shall
be performed after galvani zing. Thethickness of the zinc coating
shdl bemeasured and the coating shdl beremoved prior to taking
hardnessmeasurements.

Assemblies. Rotational capacity testsshall beperformed onall
black or galvanized (after galvanizing) bolt, nut and washer assem-
bliesby themanufacturer or distributor prior to shipping.

Thefollowingshdll apply:

(1) Except asmodified herein, therotationa capacity test shal be
performed in conformancewith A 325.

(2) Eachcombination of bolt productionlot, nut ot and washer lot
shdll betested asan assembly.

(3) A rotationa capacity lot number shal beassigned to each com-
bination of |otstested.

(4) Theminimum frequency of testing shall betwo assembliesper
rotationd capacity lot.

(5) Theboalt, nut, and washer assembly shall beassembledina
Skidmore Wilhelm Calibrator or other calibration deviceap-
proved by the Engineer (notethat thisrequirement supersedes
the A 325 requirement that the test be performed in astedl
joint). For boltswhich aretoo short totoo long to beassembled
inthe SkidmoreWilhelm Calibrator, refer to 408.03.34 (f) and

Q).

(6) Theminimum rotationfrom asnug tight condition (10 percent
of thespecified proof |oad) shdl beasspecifiedinthefollowing
table. Notethat thevauesinthetablediffer from A 325.
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Degrees Tums Bolt Length

240 23 Lessthan 4 diameters
360 1 4to 8diameters
480 11/3 Greater than 8 diameters

(7) Thetensionreached at theaboverotation shall beequal to or
greater than 1.15timestherequired installationtension. The
ingtallation tension and thetension for theturntest are shown
below.

Property Ingtalation Tension & Turn Test Tension

Diameter,in. /2 58 34 7/8 1 118 114 138 112

Installation 12 19 28 39 51 56 71 85 103
Tension kips

Turn Test 14 22 32 45 59 64 82 98 118
Tension kips

(8) Aftertherequiredingallationtenson listed abovehasbeenex-
ceed, one reading of tension and torque shall be taken and
recorded. Thetorquevaueshdl conformtothefollowing:

Torque =neasured torgue (ft. I b)
P =neasured bal t tension (I b)
D =bdt damster (ft)

(9) Boltsthat aretoo short totestinaSkidmore Wilhelm Cdibra-
tor may betested inasted joint. Thetension requirement of (7)
need not apply. Themaximum torque requirement of (8) shdl
be computed using avalue of Pequa totheturntest tension
showninthetablein (7).

Reporting.
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(1) Theresult of dl tests(including zinc coating thickness) required
hereinandintheappropriate ASTM specificationsshall bere-
corded on the appropriate document.

(2) Location wheretestsare performed and date of testsshall be
reported on the gppropriate document.

Witnessing. Thetestsneed not bewitnessed by aningpection
agency. However, themanufacturer or distributor that performs
thetestsshal certify that theresultsrecorded are accurate.
(c) Documentetion
Mill Test Reports(MTR)

(1) MTRshdl befurnishedwithal mill stedl usedinthemanufac-
turer or the bolts, nuts, or washers.

(2) MTRshdl indicatethe placed wherethe materia wasmelted
and manufactured.

Manufacturer Certified Test Reports(MCTR).

(1) Themanufacturer of thebolts, nutsand washersshdl furnish
test reports(MCTR) for theitemsfurnished.

(2) EachMCTR shall show therdlevant information specifiedin
(b) Testing, Reporting.

(3) Themanufacturer performing therotationa capacity test shall
includeontheMCTR:

Thelot number of each of theitemstested,

Therotationa capacity |ot number asspecifiedin (b) Testing,
Assemblies(3),

Thereaultsof thetestsspecifiedin (b) Testing, Assemblies,
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The pertinentinformation specifiedin (b) Testing, Reporting,

A statement that MCTR for theitemsarein conformanceto
thisspecification and the appropriate ASTM Specifications.

Thelocationwherethe bolt assembly componentsweremanu-
factured.

Digributor Certified Test Reports(DCTR).

(1) TheDCTR shal include MCTR abovefor the variousbolt
assembly components.

(2) Therotationd capacity test may be performed by adistributor
(inlieu of amanufacturer) and reported onthe DCTR.

(3) TheDCTR shall show theresultsof thetestsrequiredin (b)
Teding, Assamblies.

(4) TheDCTR shal dso show the pertinent information specified
in(b) Testing, Reporting (2).

(5) TheDCTR shdl show therotation capacity |ot number asspeci-
fiedin (b) Testing, Assemblies(3).

(6) TheDCTR shdl certify that the M CTR arein conformanceto
this Specification and theappropriate ASTM Specification.

(d) Snipping

(1) Boalts, nuts, and washersfrom each rotational capacity lot shall
be shippedinthe same container. If thereisonly one produc-
tion lot number for each size of nut and washer thenutsand
washers may be shipped in separate containers. Each con-
tainer shdl be permanently marked with therotationd capacity
lot number sothat identification will be possibleat any stage
priortoingtdlation.
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(2) TheappropriateMTR, MCTR, or DCTR shall besuppliedto
theAdminigtration.

(e) Ingalation. Thefollowingrequirementsfor ingdlation apply inad-
ditiontothespecificationsinAASHTODivison|l, Section 10when
high strength boltsareingtaledinthefield or shop.

(1) Bdtsshdl beingdledinconformancewithAASHTODivison
Il Article10.17.4. Duringingtdlation, regardlessof thetighten-
ing method used, particular care shall be exercised sothat the
snugtight conditionasdefinedin Article10.17.4isachieved.

(2) Therotationa-capacity test describedin (b) Testing, Assem-
bliesabove shal be performed on each rotationa capacity lot
prior to the start of bolt installation. Hardened steel washers
shall beused aspart of thetest.

(3) TheContractor shdl supply aSkidmoreWilhelm Cdlibrator or
an acceptableequivaent tens on measuring deviceat each job
Steduring erection. Periodic testing (at | east once each work-
ing day whenthe calibrated wrench method isused) shall be
performed to assure compliancewith theinstallation test pro-
ceduresrequiredin AASHTO Divisionll, Article10.17.4.1
for Turn of Nut Tightening, Calibrated Wrench Tightening, In-
ddlation of Alternate Design Boltsand Direct Tenson Indica-
tor Tightening. Boltsthat aretoo short for the SkidmoreWilhelm
Cdibrator may betested usng direct tensonindicators(DTIs).
TheDTIsshdl becdibrated inthe SkidmoreWilhem Cdibra-
tor usnglonger bolts.

(4) Lubrication. Galvanized nutsshal be checkedto verify that a
visblelubricantisonthethreads.

Black boltsshall be oily to thetouch when delivered andin-
ddled.

Weathered or rusted boltsor nutsnot conformingto (€) Instal-
lation, 2 or 3shal becleaned and relubricated prior toinga la-
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tion. Recleaned or rel ubricated bolt, nut, and washer assem-
bliesshall beretested in conformance with (e) Installation, 2
prior toingalation.

(5) Balt, nut, and washer combinationsasinstalled shal befrom
thesamerotational capacity lot.

Requirementsfor boltstoo short tofit tenson calibrator.

Equipment.
(1) Cdlibrated torquewrench and aspud wrench or equivalent.

(2) Spacersor washerswith holesizenolarger than /16 inches
greater than bolt to betested.

(3) Sted sectionwithnorma szeholetoingal bolt. Any available
splicehole can be used with aplacethicknessthat will provide
the number of threadsunder thenut requiredin Step (1) below.
Mark off averticd lineandlinesathird of aturn (120 degrees);
half of aturn (180 degrees); and two-thirds of aturn (240
degrees), fromverticd inaclockwisedirectionontheplate.

Procedure.

(1) Ingtal nut on bolt and measure stick out of bolt whenthreeto
fivefull threadsof thebolt arelocated betweenthebearing face
of thenut and bolt head. M easurethebolt length, the distance
fromtheend of thethreaded shank to the underside of thebolt
head.

(2) Ingall theboltintotheholeandingtal the required number of
shim plates and/or washers (at |east onewasher isrequired
under thenut) to producethethread stick out measured in Step
D).

(3) Snug thebolt using ahand wrench. Thesnug condition speci-

fiedin408.03.17 (d). Theapplied torque shall not exceed 20
percent of thetorquedeterminedin Step (5).
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(4) Matchmark thenut tothevertica stripeontheplate.

(5) Tightenthebolt by turning the nut using thetorquewrenchto
therotation listed below. A second wrench shall be used to
prevent rotation of thebolt head during tightening. Record the
torque required to reach thisrotation. Torque shall be mea-
suredwiththenutin motion.

Bolt length 4xboltdia.  Greater than 4 but Greater than 8x
measured in or less no more than 8 x bolt dia.
step (1) bolt dia.
Required
Rotation 1/3 1/2 2/3

Themeasured torque shdl not exceed theva ueslisted bel ow.
Assemblieswhich exceed thelisted torqueshavefaled thetest.

11/2
3690

2 58 34 78 1 8 14 134
150 290 500 820 1230 1500 2140 2810

Bolt dia. in.
Torque, ft Ib

(6) Tightenthebolt further totherotation required below. Thero-
tationismeasured fromtheinitia markingin Step (4). Assem-
blieswhichfail prior tothisrotation either by stripping or frac-
turefall thetest.

Bolt length 4 x bolt Greater than 4 but Greater than 8x
measuredin  dia. or less no more than 8x bolt dia.
Step (1) bolt dia.
Required
Rotation 2/3 1 113

(7) Loosenandremovethenut and examinethenut and bolt. No
sgnsof thread shear failure, ripping, or torsond falureof the
bolt shdl beevident. Assemblieswhich haveevidenceof srip-
ping havefaledthetest.
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(9) Requirementsfor LongBoltsin Tenson Cdibrator.

Equipment.

(1) Cdibrated bolt tension measuring deviceof six required for
boltsto betested. Mark off avertica lineand linesathird of a
turn (120 degrees), and two-thirds of aturn (240 degrees)
fromvertical inaclockwisedirection onthefaceplate of the
cdibrator.

(2) Cdibrated manud torquewrench.

(3) Spacersor washerswithholeszenolarger than 1/16in. grester
than bolt to betested.

(4) Sted sectiontomount bolt cdibrator (flangeof girder or cross
frameaccessblefromtheground issatisfactory).

Procedure.

(1) Ingtal nut on bolt and measure stick out of bolt whenthreeto
fivefull threadsof thebolt arelocated betweenthebearing face
of thenut and bolt head. M easurethe bolt length, thisdistance
fromtheend of thethreaded shank totheunderside of thebolt
heed.

(2) Install thebolt into thetension Calibrator and install there-
quired number of shim platesor washers(at least onewasher is
required under the nut) to producethe thread stick out mea-
suredin(1).

(3) Tightenthebolt usngahandwrenchtothesnug conditionlisted
below (-0, +2kips).

Boltdiain 12 58 34 78 1 118 114 138 112
Snug Tension 1 2 3 4 5 6 7 8 9

(4) Match mark thenut to the vertical stripe on the face place of
thebolt caibrator.
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(5) Usingthecdlibrated manud torquewrench, tighten thebolt to
at least thetension listed below and record the torquerequired
to reach thetension and theva ue of the bolt tension. Torque
shall bemeasured with thenut inmotion.

Bolt dia. in. V2 58 34 7/8 1 118 114 138 112
Tension, kips 12 19 28 39 51 56 71 85 103

(6) Furthertightenthebolt totherotation listed below. Therotation
ismeasured fromtheinitia markingin Step (4). Record the bolt
tenson. Assemblieswhichfail prior to thisrotation either by
gripping or fracturefail thetest.

Bolt length 4 x bolt dia. Greater than 4 but Greater than

measured in or less no more than 8 x 8 x bolt
Step (2). bolt dia. dia

Required Rotation ~ 2/3 1 11/3

(7) Thebolt tension measuredin Step (6) after therequired rota-
tion shall not belessthanthevaueslisted below. Assemblies
which do not conformtothistensontest fail thetest.

Tension, kips 14 22 32 45 59 64 82 98 118

Boltdia,in. 12 58 34 7/8 1 11/8 1V4 134 112

(8) Loosenandremovethenut and examinethethreadsonthenut
and bolt for sgnsof thread shear failure, Stripping or torsiona
falureof thebolt. Assemblieshaving any of thesesignsfail the
ted.

(9) Cdculateand recordthevaueof 0.25 x thetension (Ib=kipsx
1000) measuredin Step (5) x bolt diameter infeet. Thetorque
measured and recorded in Step (5) shall not be greater than
thiscd culated va ue. Assemblieswith torqueva uesexceeding
thiscalculated valuefail thetest.
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408.04MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensationfor al materia, |abor, equipment, tools, andincidental snec-
essary to completethework.

408.04.01 Fabricated Structural Stedl will not be measured for payment
but will bepaidfor at the Contract lump sum price.

408.04.02 Fabricated Structura Stedl will bemeasured and paid for at the
Contract unit price per pound computed on thetheoretica weight.

Where measurement and payment of Fabricated Structural Stedl isbased
on weight, theweight will be computed on the basis of the net finished
dimensionsof the partsas shown on the gpproved working drawings, de-
ducting for copes, cuts, clips, and al open holes.

Computationswill bemadeonthebas sof thefollowing:

Pounds Per
Materia Cubic Foot
Aluminum, cast or wrought 1730
Bronze, cast 5360
Copper dloy 536.0
Copper, sheet 5580
Iron, cast 4450
Iron, malleable 4700
Lead, sheet 7070
Steel, rolled, cast, copper bearing,
silicone, nickel and stainless 4900
Zinc 4500

Theweightsof rolled shapeswill be computed onthebasisof their nomi-
nal weight per foot as specifiedin the Contract Documentsor listed inthe
handbooks.

Theweightsof rolled shapeswill becomputed onthebasisof their nomind
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weight for their width and thicknessas specified in the Contract Documents,
plusan estimated overrun computed asonehdf thepermissblevariationin
thicknessand weight astabulatedin A 6.

Theweight of al shopweld metd (not included inweighed unit) andfield
weld metd will be computed on the basis of thetheoretical volumefrom
dimensonsof thewelds.

Theweight of temporary erection bolts, shop andfield paint, boxes, crates
and other contai nersused for shipping, and materia sused for supporting
membersduring transportation and erection will not beincludedin the pay-
mentweight.

Structura membersor materialswhichfail to meet the requirements of
testsand al materid srejected asaresult of thesetestswill not be measured
nor paid for under any method of payment.

408.04.03 When apay itemfor Fabricated Structura Stedl isnot specified
inthe Contract Documents, the Fabricated Structurd Steel will not bemea-
sured but the cost will beincidentd to other pertinent items.

408.04.04 Rotationa capacity testing for high strength bolt assemblieswill
not be measured but the cost will beincidenta to the Contract pricefor the

Fabricated Structural Stedl item or other pertinent itemsspecifiedinthe
Contract Documents.

SECTION409- STEEL STUD SHEAR
DEVELOPERS
400.01 DESCRIPTION. Thiswork shdl congst of furnishing, fabricating
andingalling, completein place, sted stud shear developersasspecifiedin
the Contract Documentsor asdirected by the Engineer.
409.02MATERIALS.

Steel Stud Shear Developers 909.05
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409.03CONSTRUCTION. All structural steel inaparticular spanof a
bridge shall be erected and haveforming and decking completein placein
that particular span before shear devel opersare attached to the structura
gted. Shear developersshdl beingtdled asspecifiedin AWSD1.5. After
weldingiscompleted, aningpection of dl sudswill bemadeby the Engineer
prior to placing of concrete. All defectsshall becorrected a the Contractor’s

expense.

409.04MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensationfor dl materia, |abor, equipment, tools, andincidental snec-
essary to completethework.

409.04.01 Stedl Stud Shear Developerswill not be measured but will be
paidfor at the Contract lump sum price.

409.04.02 Steel Stud Shear Developerswill not be measured but the cost
will beincidental to other pertinent items specified in the Contract Docu-
ments.

409.04.03 Stedl Stud Shear Developerswill bemeasured and paid for at
the Contract unit price per each.

SECTION 410- EXPANSION JOINTSIN STRUCTURES

410.01 DESCRIPTION. Thiswork shdl consist of furnishing, fabricat-
ing, andingaling preformedjoint fillers, preformed e asomericjoint sedls,
troughs, structural steel and metal platesto be utilized in providing expan-
sion and contraction capahilitiesin structures as specified in the Contract
Documents.

410.02MATERIALS.

Preformed Joint Fillers 911.02
Preformed Polychloroprene Elastomeric

Compression Joint Seals 911.04
Lubricant Adhesive 911.04.03
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Troughs 911.11

Pant

New Expansion Joints 912.16 System A
Exiding ExpansonJointsincluding

New Portions 912.16 System B
Top Coat Color, Federal Standard 595 No. 26440
Structural Stedl A 709 Grade 36

The Contractor may substitute two coats of epoxy protective coating
conformingto 917.01 inlieuof vinyl paint on new expansionjoints.

410.03 CONSTRUCTION. Expansionjoint material deliveredtothe
bridgesteshdl bestored under cover on platformsabovethesurface of the
ground. Itshall be protected at al timesfrom damageand when placed it
shall befreefromdirt, ail, grease, or other foreign substances. All welding
shall conformto AWS D1.1 unless otherwise specified in the Contract
Documents. Noexpansonjoint materia shal beingtaled prior to approva
by theEngineer of dl materid andingtdlation methods.

Thepreformed materia shall consst of thelongest length possiblewitha
minimum of joints. Lengthslessthan4ft (1.2 m) shal beonepiece. The
material shal becut to aclean, trueedgewith asharptool. Careshall be
takentoinsurestraight linesat thejoint.

Wheningdlingthe sed, the Contractor shall not useany typeof equip-
ment that will damagethesed. If thesed isdamaged duringingtdlation, the
Contractor shall remove and replacethe sedl at the Contractor’sexpense.

New Expansion Joints. Prior to any shop painting operations, dl surfaces
of theexpans on dam and backwall anglessha | be cleaned asspecified for
nonwesathering steel in413.03.07. Theprime coat shal beappliedinthe
shoptotheentireareacf thebackwall and expansion damanglesincluding
thoseareasin contact with concrete, except the portionwhichismasked to
receiveadhesvefor thesed.

Existing Expansion Joints. Prior to any painting operationson existing
expansion joints and new steel used to modify them, all surfacesof the
expandg on dam anglesand backwall angleswhichwill bepainted and areas
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toreceiveadhesvefor thesed shdl bethoroughly cleanedto conformtoa
Near White condition asspecifiedin 413.03.06(d) or (f). Theareathat will
bein contact with the seal shadl then be completely masked for full length
and depth of sedl.

Thebackwall and expansion dam anglesshall haveall prime coatsap-
pliedtotheentireareathat will be exposed inthefinished
gructure, both aboveand below thesed. Thesecoatingsshdl begppliedin
theshop for new steel members.

Paint. If thisistheonly portion of bridgeto be painted, the paint need not
be tested by the Laboratory if, prior to use, acopy of the certified test
resultshasbeen furnished to the Engineer specifying that the paint conforms
to Section 912.

Theprimer shal begpplied onthe sameday that the blast cleaning takes
place. Theprimer shal bespray gppliedinasngleapplicationwithdry film
thicknessof 3to5mils(0.08-0.13mm). All touch-upsmay beapplied by
brush and shdl havethe samedry film thicknessasthe coat being repaired.

After thejointsare completein place and just prior to placing the com-
pression sedl, themasking tapeshdl beremoved andthesed indtdled. The
finish coat shall then be gpplied to theexposed portion of theanglesabove
thesedl.

Joint Sealsin Bridge Decks. Thetransverse compression sealsshall be
onepiecefor theentirelength of theroadway joint. Shop or field splicesin
the seal areprohibited. Compression sealsfor longitudina bridgejoints
shall consst of thelongest piecepractical.

L ubricant adhesvesshdl begppliedin conformancewiththemanufecturer’s
recommendations. If Stretching of the sedl in excessof five percent occurs,
the Contractor shall removeand reinstall the sedl asdirected by the Engi-
nesr.

410.03.01 1 n-Place Testing. Thecompleted joint shall be subjectedtoa

water test to detect any leskage. All facilitiesrequired for the Engineer’s
inspectionsof the underdeck areasshall be provided at the Contractor’s
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expense. Theroadway section of thejoint from curbto curb, or parapet to
parapet, shal becoveredwithaminimumof 1in. (25 mm) of water. If this
ishot possible, thewater test may be performed in part section along the
joint. When testing subsequent part sections, thetest shall overlapamini-
mum of 1ft (0.3 m) of thejoint previoudy tested.

Theponding shal bemaintained for aperiod of five hoursfor theentire
roadway or each section of joint being tested. During and at the conclusion
of thetest, theunderside of thejoint shall be closaly examined for leakage.
Theexpansionjoint sed shall be considered watertight if no obviouswet-
nessisvisble

If thejoint system exhibits evidence of water |leakage at any point, the
Contractor shall locateand repair al leaksat the Contractor’sexpense.

When repairsarerequired, asubsequent water test shall be performed.

If thejoint |leaks after the second test, the Contractor shall remove, re-
place and retest the sedl at hisexpense.

410.04MEASUREMENT AND PAYMENT. Expansonjointsinstruc-

tureswill not bemeasured but the cost will beincidenta to other pertinent
itemsspecifiedinthe Contract Documents.

SECTION 411 - BEARINGS

411.01 DESCRIPTION. Thiswork shdl consst of furnishingandingtal-
ing bearingsof thetypeand size specifiedin the Contract Documentsor as
directed by the Engineer.

411.02MATERIALS.

Steel Plates 909.02
Bronzeor Copper Alloy

Bearing and Expansion Plates 910.01
Elastomeric Bearing Pads 910.02
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Preformed Fabric Pads 910.02
Epoxy Adhesives 921.04

411.03CONSTRUCTION.

411.03.01 Stor ageand Handling. Bearings shall be stored under cover
on aplatform above the ground surface. They shall be protected from
damageat al timesand, when placed, shall bedry, clean, free of dirt, ail,
grease, or other foreign substances.

411.03.02 I nstallation. Masonry bearing plates shall be erected on sur-
facesconforming to 414.03.07 (c). Themasonry bearing platesshall be
placed on asinglethicknessof preformed fabric bearing pad.

The bearingsand pedestal sof truss, beam and girder spans, and the cen-
ter and end bearing of swing spansshall berigidly and permanently located
to correct dignmentsand e evations.

Theattachment of bearingsor platesto steel superstructuresshall con-
form to the applicable portions of Section 408.

411.03.03 Stedl, Bronze or Copper Bearings. When steel, bronze or
copper aloy bearings are specified inthe Contract Documents, the ma-
chined bearing surfacesshd| bethoroughly dleanedimmediately beforeerec-
tion. Assoonas practicableafter erection, al unpainted exposed surfaces
of thebearings, scheduled for painting, shdl begiven oneprimecoat before
application of thespecified field coats.

411.03.04 Elastomeric Bearing Pads. When elastomeric bearing pads
are specified inthe Contract Documents, the pads and abutting surfaces
shdl begivenafind cleaningto assurethat they arefreeof dl dug, dirt, ail,
grease, moistureor other foreign substances. Cleaning shall bedonewith
an gpproved solvent whichiscompatiblewith the adhesive prior to applica-
tion of theepoxy adhesive. Theepoxy adhesiveshdl bemixed and applied
in conformancewith themanufacturer’srecommendations.

When the el astomeric pads are used without masonry bearing plates, the
masonry bearing surfacesshall begroundtoremoveall laitance beforethe
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application of theadhesve. Thesurfacesof theconcrete bearing areasthat
will bein contact with the bearing pads and the full contact area of the
bearing pad shall be coated with theepoxy adhesive. After theadhesiveis
gpplied and the padsare set in place, blocking or other gpproved mechani-
ca methodsshall beused to securethepadsinther fina positionuntil the
adhesivehasset up.

Surfacetemperaturesand predicted ambient air temperaturefor the next
four hoursshall be50 F (10 C) or higher at thetime of application unless
otherwise specified in the Contract Documents or recommended by the
epoxy adhesve manufacturer and gpproved by the Engineer.

411.04 MEASUREMENT AND PAYMENT. Bearings will not be
measured but thecost will beincidenta to other pertinent itemsspecifiedin
the Contract Documents.

SECTION 412 - BRIDGE MOUNTED SIGN
SUPPORTS

412,01 DESCRIPTION. Thiswork shall consist of furnishing and con-
Structing bridgemounted sign supportsand Signluminaire supportsas speci-
fiedinthe Contract Documents. Thework doesnot includesign panels,
electrica work andluminaires.

412.02MATERIALS.

Epoxy Grout 902.11(d)
Structural Steel 909.01
Paint 912

Onnew structures, the structural stedl and fastenersfor the sign support
shdl bethe sameasused for thefabrication of thestructureonwhichitisto
be mounted, including theadditiond requirementsfor Charpy V-notchtest-
ing. When A 709, Grade 50W structurd stedl isused, thevertica supports
shdl be made of steel conformingto A 709, Grade 36 or 50.
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Onexiging structures, thestructura sted for thesign support shdl include
theadditiond requirementsfor Charpy V-notchtestingand conformto A 709,
Grade 36 or 50. When the existing structure consists of A 709, Grade
50W gructurd sted, thestructura sted for the sign support shdl conformto
A 709, Grade 50W, except that the vertical supportsshall be made of steel
conforming to A 709, Grade 36 or 50. The fasteners shall conform to
909.07 and shall be Type 3when used with A 709, Grade 50W structural
ded.

Verticd supportstowhichthesign pane sareattached shall bega vanized
inconformancewith A 123. All bolts, nuts, and smilar fastenersin contact
withthega vanized materid shdl bemechanicaly or hot-dipped gavanized.
Thecoating shdl conformto thethickness, adherence, and qudity require-
mentsof A 153.

412,03 CONSTRUCTION. Construction shal conform to Section 408.
Painting shal conformto Section 413, except asotherwise specified herain.

The Contractor shall set theanchor boltsby epoxy grouting or castingin
placewhen gpplicable.

Onnew gructures, the nonga vanized portionsof thesign support shal be
cleaned and painted in conformancewith the system specified for thestruc-
tureonwhichitistobemounted. Portionsof thesign support mounted on
structuresconstructed with Grade 50W stedl, and attached to areasthat are
to bepainted, shal aso be cleaned and painted.

On existing structures not constructed with Grade 50W structural stedl,
the Contractor may e ect to gal vanizetheentiresign support or paint those
areasnot designated to be galvani zed. The nongal vani zed portions of the
sign support shal be blast cleaned as specified in Section 413 to meet the
surface condition of Near White Sa2Y2, and painted using thefollowing:

Shop Coat 912.02
First Field Coat 912.02
Second Field Coat 912.05
Third Field Coat 912.06 Match Original Color
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Portionsof the sign support mounted on existing structures constructed
with Grade 50W stedl, and attached to areasthat are painted shall also be
cleaned and painted.

412.04MEASUREMENT AND PAYMENT. BridgeMounted Sign
Supportswill not bemeasured but will bepaid for a the Contract lump sum
price. Thepaymentwill befull compensationfor al materid, |abor, equip-
ment, tools, and incidental snecessary to completethework.

SECTION413- CLEANING AND PAINTING
STRUCTURAL STEEL

413.01 DESCRIPTION. Thiswork shdl consst of cleaningand painting
of new and existing structurd sted. Thework shdl conformto SSPC-VIS-
1 and SSPC Good Painting Practices. Any structural defectsincluding
cracks, missing boltsor rivets, deterioration, etc., detected during cleaning
and painting shal be brought to the attention of the Engineer.

The Contractor shdl provideal equipment, |abor and facilitiesrequired
for the safe and convenient ingpection and measurement of thework by the
Engineer throughout the course of the project, and for final and warranty
ingpections. Thecogt shdl beincludedinthevariousitemsinthe Contract
Documents.

The Contractor shal conform to the minimum compliancelevel asstated
by EPA Method 40 CFR Part 50. Existing paint sysslemsmay includetoxic
substances such asred lead oxide which may be considered hazardous
waste when removed and tested as specified inthe Toxicity Characteristic
Leaching Procedure (TCL P) and Extraction Procedure Toxicity Test (EP
Tox).

Prior to bidding the Contractor should befamiliar with the current envi-
ronmentd regulationsand safety procedures. The Adminigrationisconsd-
ered the® Generator” of all waste associated with thework, however, the
Contractor shall beresponsiblefor preventing wastefrom enteringintothe
environment by containing, collecting, storing, testing and disposing of all
wagtein conformancewithfederd, sateandlocd regulations.

321



413.02MATERIALS.

New Structures 912.16, Paint System A
Exiding Structures
(Includes Existing and
New Members) 912.16, Paint System B
Widening Structures 912.16, Paint System C
(Includes existing and except Coat | for new
New Members) members shall conform to

Paint System A, Coat |

Abrasiveparticlesusedin blast cleaning operationsshdl result in blasted
surfaceshaving asurface profile height of 1 to 3mils(0.03t0 0.08 mm) as
determined by aspring micrometer with surfaceprofilereplicatape. If the
surface profile is greater than 3mils(0.08 mm), the Contractor shall
gpply additiond coating equivaent totheexcessveprofileheight at noad-
ditiond costtothe Adminigration.

413.03 CONSTRUCTION.
413.03.01 The Contractor shal provide, for theexclusve use of the Engi-
neer, thefollowing equipment for theingpection of the Contractor’scleaning
and painting operations. All equipment shall bemaintained by the Contrac-
tor inacondition that i s satisfactory to the Engineer and shall remainthe
property of the Contractor at the conclus on of the Contract.

(@ SlingPsychrometer (F).

(b) Surface Thermometer 0to 150 F (-17.8t0 66 C).

(© U.S Wesather Bureau Psychrometric Tables.

(d)  Spring Micrometer with Surface Profile Replica Tape.

(e) SSPCVis1-89 Standards(Latest Edition).
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(f) SSPCManud Volumes1and 2 (Latest Edition).

(99 WetFImThicknessGauge.

(h) WindMeter.

(i) Digitd Magnetic Dry Film Coating ThicknessGauge (SSPC-PA2).

() PadicCdibraionShimsfor Digitd Magnetic Dry Film Thickness
Gauge.

(k)  Inspector’sMirror.
()  High/Low Thermometer for Paint Storage Area.

(m) Latest edition of SSPC-Guide 61 (CON) and SSPC-Guide 71
(DIS).

(n)  Cleanabsorbent Rags

413.03.02 Floodlighting. The Contractor shal providefloodlighting, in-
cluding power source, to supply adequateillumination to the underside of
thestructurefor al cleaning and painting operationsand inspections. The
floodlighting shall bein good working condition and of adesign approved
by theEngineer. Thefloodlighting shall beadjustedto avoid glarethat may
blindmarineand vehicular traffic.

413.03.03 Waste Containment. The Contractor shall providefor total
containment of al spent materid sallowing no blast dust or debristo escape
intotheenvironment. Prior to beginning any cleaning operations, the Con-
tractor shall prepare aCleaning Containment System Plan conforming to
413.03.04 for the capture, containment, collection and storage of thewaste
generated by thework, whichincludesblasting residue, spent blasting me-
diums, rugt, paint particles, dust, etc. Applicableportionsof theserequire-
mentsapply to shopswhen exigting stedl coated with hazardousmaterid is
being cleaned intheshop.

Thecontainment system shall be cgpabl e of containing residuegenerated
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by thework. The Contractor shal conformtoal required regulaionsusng
the best avail abletechnology for eachlocation.

The Contractor should contact the State’ s Department of Environment,
prior to bidding, for interpretation of theregulations.

The Contractor shdl a so submit detail sfor therecovery systemfor recy-
cling sted grit used for blast cleaning; awritten compliance program for
worker protection conformingto OSHA and theMOSH - Leadin Con-
struction stlandard; and theindustrid hygienist’sPlan of Actionindicating
proceduresfor monitoring air, soil, and water. Therecovery sysemshdl be
capableof keeping thegrit dry, and free of oils, grease, and other harmful
materials. TheAction Planshal includethetypeof equipment, approxi-
mateocation of monitors, and test samplesfor each bridgesite.

Depositing or dropping spent materia sinto water or onto ground or road-
waysbelow the structure outside or bel ow the containment areasisprohib-
ited. Waterwaysshall be protected against conveyance of any paint drift
and overspray. Dust shdll becontained.

All waste discharged and collected from the containment system shall be
protected inamanner so asto prevent migration of thewasteinto theenvi-
ronment. For bridgesover water, the containment system shall includea
skimming boom for emergency backup consisting of afloat withaskirt or
other gpproved systemto collect floating debris. Theskimming boomshal
becleaned at |east onceaday.

Within 14 daysafter receiving award and prior to the Preconstruction
Conference, the Contractor shall submit working drawingsof the proposed
containment system to the Offi ce of Bridge Deve opment Working Drawing
Review Sectionasspecified in413.03.04. The Contractor shal aso submit
the design of the systemsto beemployed, including an anaysisof theload
whichwill beadded to theexisting structure by the containment sysemand
blast waste. Theload analysis shall be performed and stamped by ali-
censed professiond engineer registeredinthe Stateof Maryland and having
aminimumof fiveyearsexperiencein bridges. Theandyssshdl assurethat
the systemwill notinduce aload on the bridgewhich will create an over-
sresscondition or otherwiseeffect thestructurd integrity of thebridge. The
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containment system or equipment shall not encroach upon the minimum
bridge clearances shown on the Contract Documents, unlessotherwise ap-
proved by the Enginesr.

Thereview and acceptance of theworking drawingsby the Administra:
tion (and Railroad when gpplicable) shall innoway relievethe Contractor
of any responsibility for obtaining therequired degree of capture, contain-
ment and collection.

Anindusgtrid hygienist certified by the American Board of Industria Hy-
gieneand experienced in thistype of work shall be obtained by the Con-
tractor. Theindustrid hygienist shal have$1,000,000errorsand emissions
insurance coveragefor thistypeof work. All sampling and testing shall be
performed by theindustrid hygienist or anemployeeof that firmunder the
direct supervisonof theindustrid hygienis.

Theindustria hygienist shall monitor worker exposureand ambient air
before and during cleaning operations. Worker exposure monitoring tests
shall be performed insidethe blasting hood and outs de the face mask of
workersand outs de and downwind of the containment system. Monitoring
shdl be performed during thefirst threedaysof blasting and aswork opera
tions change. The number of tests required shall be determined by the
Contractor’sindustria hygienist and approved by the Engineer. Results of
thisanalysismay require adjustmentsto the containment system such as
dust collectorsand airflow systems.

The Contractor shall comply with SSPC - Guide 61 (CON), and the
requirements pertai ning to specific portionsthereof listed below. The Con-
tractor shall provide acopy of all reports, analys's, etc. to the Engineer
within threeworking daysunless otherwise gpproved by the Engineer.

(&) Thecontainment systemshdl conformto Class3 Containment with
impermeablewalls. The Contractor shall provide dust collectors
and airflow systems capabl e of satisfying ambient air and worker
exposurerequirementsestablished by the M aryland Department of
the Environment and MOSH.

(b) Methodsfor Accessing Quantity of Emissons:
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(1) Level 1Emissonsfordl bridges.

(2) Airmonitoring conformingto Method B shdl beperformedto
insurecompliancewithar quality sandardsspecifiedintheNa:
tional Air Quality Standardsissued by EPA under 40 CFR,
Part 50.

(3) A soil andysisfor hazardouse ementsconformingto Method E
shall be performed asdirected by theindustrial hygienist. A
minimum of four soil samplesshd| betakenand analyzed, one
at each corner of thebridge. A test andysisshdl beperformed
prior towork, during and at the completion of al work at the
bridge. If thefinal test resultsindicateaminimumincreasein
lead content of 500 ppm, the Contractor shall cleanthesiteto
reducethelead content to pre-existing conditions.

(4) Tota suspended particle(TSP) monitorsshall be placed adja-
cent to homes, busi nesses, parksor pedestrian walkwaysthat
arewithin 500 ft of the bridgein conformance with Method
D1.

(5) Whenthebridgeiswithin 500ft of astream or other body of
water, the water shall be tested before work begins, during
work operations, and after work operationsare completed.

Daily air monitoring shal begin oneweek prior to beginningwork, during
thefirst two weeksof blast cleaning operationsand at | east one 24-hour
period onemonth later unless otherwise directed by the Enginesr. If the
datameasured isacceptable asdetermined by theindustria hygienist, addi-
tional monitoringwill only berequired when problemsappear to be occur-
ring asdetermined by visual assessments of the Contractor’soperations.
Visbleresdueontheground, inthewater, or visbledust will not beaccept-
able. The Contractor shall beresponsiblefor any damageor losstothe
monitorsfor thelifeof the Contract.

The containment system shall be properly maintained whilework isin
progressand shdl not deviatefrom the gpproved working drawingswithout
approva of theEngineer. Public accesstoall rigging, scaffolding andthe
containment systemsshd| bedenied at dl times.
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If at any time during the execution of thework the containment system or
thested grit recovery systemfailsto function at therequired level of effi-
ciency, theContractor shal immediately suspend al operationsuntil modifi-
cations have been madeto correct the cause of failure.

413.03.04 Containment System Plan Guidelines. Connectionstothe
steel work of the bridge shall be made with clamps or other devicesap-
proved by the Engineer. Drilling holesinto or welding to theexisting stedl
work will not be permitted.

(@ All drawings shall be made on standard 22 x 36 in. (559 x
914 mm) linenswith proper | ettering. Generd notesshall beplaced
inthe space abovethetitle box.

(b) Show thecontainment systemin planand eevationviewsincuding
detallsof clipsand hangers.

(©) Indicate maximum permissibleload waste permitted on the con-
tainment system.

(d) Indicateif vehicleswith abrasveand wastewill be stationed onthe
bridge; if so, indicate allowableload and location. Vehicleand
equipment loads shall not be permitted behind abutmentsif sur-
charging results.

(e) Indicatedl regtrictionsonthebridgeandif thebridgeisposted.

(f) Indicate which bridges are covered by the planssubmitted.

(9) Attachmentsor fastenerstothebridgeshal not be permanent.

(h) Whenthebridgeisover water show askimming boom for emer-
gency backup.

(i) ldentify al containment system componentsontheplansheets. In-
dicatethetypeand size of scaffolding or rigging to be used and
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clearly gateerection procedures. Indicates zesof thecontainment
aress, the capacity of thedust collectors, and typesof airflow sys-
temsto beprovided, including volumeof air from ventilation fans
andminimumvelocity of ar movement. Includenumber of blagters,
capacity of blasting equipment and hose pressure.

() Allcurtains, screensor tarpsused for containment shall bewei ghted
down.

(k) Noload shal beattachedtothebridgerailingsunlessrailingisin
good condition, and detailsand ca culations showing loading have
been approved by the Administration.

(1) Submitsix copiesof eachlinen. Each sheet shall be stamped and
signed by aprofessiond engineer. Thesubmittd letter shal beon
company |etterhead.

(m) Include A Written Compliance Plan andtheindustrid hygienist’s
Panof Action.

(n) Submit six copieseach samped withaprofessiona engineer’ ssed
forreview. All submittalsshdl beinwriting and on company |etter-
head.

413.03.05Waste Disposal. The Contractor shall provideacleanup area
with ashower, soap, hot and cold potable pressurized water, achangearea
withalocker for clean clothes, etc., and acontainer for collectionand dis-
posing of hazardouswasteat eachwork ste. Thisfacility shal beavailable
for the Contractor’ sand the Administration’spersonnd.

The Contractor shal comply with SSPC - Guide 71 (DIS).

Each day the Contractor shal collect theclothing and other waste mate-
rid inapproved containersand sed them. Whendrumsare used they shall
beseded 55 gd (210 L) open head typedrumsconformingto|.C.C. Speci-
fication 17-H. All containersshall bein new condition and approved for
useby the Engineer. Containersshall betagged with the bridge number,
contract number, Contractor’sname, contents, and the date.
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Storage Site. Attheend of each working day the Contractor shall haul

thewaste material away from the bridge siteto an approved temporary
storage sitewhich has been obtained by the Contractor and approved by
the Engineer. Thestoragesitesha| becapableof preventingthemigration
of thelead contaminated abrasiveinto theenvironment. Thestoragearea
shall provide protection from vandalism and unauthorized access by the
genera public. Thewasteshal not remain at thetemporary storagesite
longer than 90 daysfrom the date of accumulation.

HazardousWaste. TheContractor’sindudtrid hygienist shal takeamini-

mum of four samplesof theaccumul ated residuescollected at each bridge
to beanalyzedfor TCLPasoutlinedin 40CFR261, Appendix I1; the EPA
Test Procedure M anud ; and EPtoxicity asoutlinedin COMAR 26.13.02.20
and 26.13.02.21 if required. Additional samplesmay berequiredif the
averagetest resultsexceed 3.5 ppm. Thedisposa method employed shdll
be based on theresults of theseanalyses.

Maryland law providesthat when samplestested using TCLPexceed 5
ppm, they shal be considered hazardouswaste and shall beeither treated
to lower the contamination below 5 ppm in amanner acceptableto the
Department of the Environment and then disposed of asanonhazardous
waste, or removed under manifest by alicensed hazardouswastetrans-
porter to apermitted disposal facility. Waste containing lessthan 5 ppm by
the TCLPtest may be disposed of asan industrial waste at any landfill
permitted to accept thismaterid.

When tested waste materia isdetermined to be hazardouswaste, the
Contractor shdl obtainan EPA identification number aspecifiedin COMAR
26.13.03.03.

The Contractor shall prepareamanifest for wasteto betransported from
theapproved temporary storagesite. The manifestsshall be prepared and
ghall containtheinformation stipulatedin COMAR 26.13.03.04.

All waste shall beweighed at thedisposal Siteor at acertified weighing

station. The Contractor shall furnish the Engineer with acertification or
manifest identifying andindicating theweight of thewasteto bedisposed,
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including solvents, rags, protective clothing, etc., and proof of itsaccep-
tanceat an gpproved disposa site. All information required by stateregu-
lationsshdl beincluded.

COMAR 26.13.03.05 stipul ates the” Pre-Transport” requirementsand
theamount of timepermitted for theaccumul ation of hazardouswadte. Weste
shall betransported by acertified waste hauler to any landfill permitted to
accept thismaterid.

The Contractor can obtainthe EPA 1.D. numbers, alist of certified haul-
ers, and other informationregarding handling and disposd of blast waste by
contacting the Department of Environment, HazardousWaste Administra-
tion.

413.03.06 Surface Prepar ation. Surfacesshall be prepared as specified
inthe cited SSPC Specificationsand the Contract Documents. Surface
conditionsshall conformto SSPC-Vis 1.

The Contractor shdl furnishtwo 12 x 12 x 1/4in (300 x 300x6 mm) sted!
plateswhich shall be cleaned by the Contractor in conformancewiththe
Contract Documents and used asajob sampl e standard for cleaning op-
erations. Thesestandard platesshall begivenaclear protectivecoating. All
cost shall beincidental tothe other items specified inthe Contract Docu-
ments

(a) Solvent deaningshdl beusedtoremoveforeign matter such asail,
grease, soil and other contaminantsfrom steel or galvanized sur-
faces. Solvents, emulsions, deaning compounds, seam cleaning or
similar materialsand methods approved by the Engineer shall be
used as specified in SSPC-SP 1. Soap steam cleaning shall be
used in cleaning sted open grid, decksand walkwaysand machin-
ery areasof drawbridges. Contaminated solvent shal beremoved
beforeit evaporatesby wiping or rinsng with clean solventsto pre-
vent afilm of contaminantsfrom remaining on the surface. Solvent
wiping may berequired between coats. All solvent shall be ap-
proved by the paint manufacturer.

(b) Handtool cleaning shal beused to removeloosemill scale, loose
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rust and loose paint from stedd surfaces. Nonmechanica brushing,
sanding, chipping, scraping or other hand impact methods con-
forming to SSPC-SP 2 shall be utilized as approved by the Engi-
nesr.

(c) Brush off blast or power tool cleaning conforming to SSPC-

SP7 shdl beused toremoveloosemill scale, looserust and loose
paint from sted surfaces. Powertoolssuch asimpact tools, grind-
ers, sanders, or any combination of thesetoolsused shall conform
to SSPC-SP 3 and shall be approved by the Engineer.

(d) Abrasveblast cleaning shdl beusedtoremovemill scae, rug, rust

scale, paint or other foreign matter from steel surfaces. Stedl grit
propd led through nozzlesor centrifuga whed sconformingto SSPC-
SP 10 shall beutilized unless otherwise approved by the Bridge
I ngpection an Remedid Engineering Divison. Theend surfacecon-
ditionshdl conformto near white. Abrasiveshd| bedry and freeof
oils, greaseand other harmful materialssuch aslead dugt, etc. at the
timeof use,

(e) Power tool cleaning to bare metal shall be used where abrasive

(f)

blast cleaningisnot permitted such asmachinery areas, monotube
pilesetc. Thismethod of cleaning shall conformto SSPC-SP11.

Shotblast deaning shal beusedtoremovemill scde, rust, rus scae,
paint or other foreign matter from sted surfaces. A sufficient amount
of sted grit mixed with castiron, maleableiron, sted or synthetic
shot propelled through nozzles or centrifuga whedsconformingto
SSPC-SP 10 shall beutilized and approved by the Engineer. The
end surface condition shall produce an etched surfacetextureas
opposed to the peened surface texturetypical of shotblasting, and
shall conform tonear white. Shotblast cleaning shall not be permit-
tedinthefied.

(9) Power washing shal beused toremovedudt, dirt, debris, and salt

contaminantswithin 48 hours prior to blast cleaning or power tool
cleaning. The pressurewasher shal be capable of 2000 psi pres-
sureat thenozzleusing potablewater.
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413.03.07 Shop Cleaning. All new structura stedl shall becleanedinthe
shop. All ail, grease and other substances shall be removed from steel
surfaces as specified in 413.03.06(a) prior to blast cleaning. The blast
cleaning shdl conformto413.03.06(e). Thefollowingareasshdl beblast
cleaned after dl shopfabricationiscomplete;

(a) Nonwesathering Sted! - All surfaces
(b) Wesathering Stedl

(1) Theoutside surfacesof thefasciastringersfor bridges. For
dud bridgesthisincludesmedianfascia

(2) Atabutments, theend 101t (3.2m) of al stringersandall other
structural steel withinthe 10ft (3.2 m) area, e.g., stiffeners,
crosshracing, bearings, etc.

(3) Atpiers, 10ft (3.2 m) ineach directionfrom the center line of
thepier givingatota length at eechpier of 20ft (6 m) anddll
other structurd sted withinthearea, e.g., siffeners, crossbrac-
ing, bearings, etc.

(4) Atboltedfield splices, 12in. (305 mm) beyond thelongest
spliceplatefor each particular spliceand al splicematerid.

413.03.08 Field Cleaning. Cleaning and painting shall proceed by sec-
tions, baysor other readily identifiablepart of thework asmay beapproved
by the Engineer. Thework shall start at thetop and proceed toward the
bottom. Themethod of cleaning shall beeither Brush Off Blagt Cleaning or
near White Blast Cleaning. Regardlessof themethod used for cleaning, the
Contractor shall feather the edges of remaining old paint so that there-
painted surface can have areasonably smooth appearance.

Vegetation overhanging or fouling the structureshal beremoved. Heavy
rust and packed rust shall be removed by acombination of cleaning proce-
duressuch ashand chipping (using chipping hammersor scaing hammers),
brush off blast cleaning, power tool cleaning, etc. without scarring good
stedl. All dust, pebbles, grease and debris on surfaces adjacent to those
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being painted shdl beremoved. Oil and greaseshd |l beremoved by solvent
cleaning. Portionsof paint on previoudy painted surfaceswhicharechaky,
powdered, cracked or otherwise unacceptable, including runsand sags,
ghall beremoved.

Prior toblast deaning dl surfacesshd | bewashed asspecifiedin413.03.06
(9). Paint removed during washing operationsshal | be contained and col-
lected in conformancewith 413.03.03 through 413.03.05.

413.03.09 Paint Storage. Paintsand thinnersshall bestored inwell ven-
tilated areasand not subject to excessive heat, open flames, eectrical dis-
charge and direct rays of the sun. The Contractor shall adhere to all
manufacturer’'srecommendations. Materia ssusceptibleto damageby low
temperaturesshall be stored in heated areaswhen necessary. All materias
shdl beused on arotating stock basisand remain closed until used. Paints
which cannot betirred to attain norma consistency shal not beused. Paint
notinactud useshdl bestoredintightly covered containersat not lessthan
an ambient temperature of 45 F (7 C). Containers used for storage of
coating shal bemaintainedinaclean condition, freeof foreign materidsand
resdue.

Thin skinsformedin the container shall be cut looseand discarded. Ma
terid which haslivered, gelled, thick skinned or become questionableshdl
not beused unlessregpproved by the Engineer. Waste chemica solutions,
oil ragsand other wasteshdl beremoved daily. All necessary precaution-
ary measures shall betaken to ensure that workmen and work areasare
adequately protected from fire hazardsand health hazardsresulting from
handling, mixing and gpplication of materids. Materialsshal not be used
beyondtheir pot life.

413.03.10 Painting Prerequisites. The Contractor shall adequately pro-
tect theenvironment, and befully responsiblefor any damageresulting from
wind or the cleaning and painting operations.

The Contractor shall submitinwriting to the Engineer the proposed type
and method of protection againgt paint patters, spray, drippings, etc. while
painting over roadways, waterways, machinery areas, and areasinthevi-

333


https://413.03.10
https://413.03.09
https://413.03.05
https://413.03.03
https://413.03.06

cinity of abutmentsand private properties. If a any timeduring the execu-
tion of thework the method of protectionfailsto function at therequired
leve of efficiency, the Contractor shal immediately suspend adl operations
except those attendant to minimizing adverseimpact to the environment.
Operationsshd | not resume until modificationshave been madeto correct
thecauseof thefallure.

Paint operationsmay be stopped by the Engineer duringwindsupto 20
mph (32kmvh). Paint operationsshal stopif thewind velocity exceeds20
mph (32 knmv/h) unless otherwise gpproved by the Engineer.

Paint shall not be applied in rain, snow, fog, mist or when the surface
temperatureisbel ow the dew point.

All areas adjacent to machinery or mechanical components, etc. shal be
painted by brush application unless gpproved by the Engineer. Areasnot
approved by the Engineer for soray painting shal bepainted by brush appli-
cation. All dry spray, runsand mud cracking shal beremoved prior tothe
application of the succeeding coat.

Thested shall bekept dust freeduring painting operations, and care shdl
betakento protect newly coated surfacesfrom cleaning operations. When
an areawhich had previously been cleaned or painted becomes soiled,
contaminated or rusted, theareashal | berecleaned to the specified condi-
tion and compl etely recoated at no additiona cost to the Administration.

All surfacesto be painted shall be sound, properly cleaned and thor-
oughly dry. Paint shall not be applied whentheambient air temperaturein
theshadeisbelow 40 F (4 C), the surfacetemperatureislessthan 45 F (7
C), the surface temperatureis expected to drop to 32 F (0 C) or below
beforethepaint hasdried, either temperatureislessthan 5 F (3 C) above
thedew point, therelative humidity exceeds 85 percent, or thestedl ishot
enough to causethepaint to blister, produce aporousfilm or otherwisebe
detrimental tothelifeof thepaint. Thesurfacesto bepainted shal not be
wet, damp or frosted.

If a any timeitissuspected that moi stureiscondensing upon the surface
theding psychrometer shall be used to check dew point etc. The Engineer
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may alow awell defined areaof thesurfaceto belightly moistenedwitha
damp cloth and observed. If the dampnessevaporatesand decreasesin 15
minutes, the surface shdl be cons dered satisfactory for the application of
paint. If fresh paintisdamaged by thedements, thepaint shall bereplaced
or repaired by the Contractor at no additional cost tothe Administration.

The Contractor shal schedule hisoperationssothat al cleaned surfaces
arepainted within 24 hours. If rust bloom appearsor theair or steel tem-
peraturefallsbelow five degreesabovethe dew point after cleaning and
prior to application of the primer coat, the Contractor shall recleantheaf-
fected areasto the sati sfaction of the Engineer at no additiona cost tothe
Adminidration.

Prior totheapplication of paint, the Contractor shall obtaingpprova from
the Engineer that the surfacesto be painted during that day havebeen deaned
asecified.

After the primer coat has been applied, each subsequent coat shall be
applied within 30 daysafter the previouscoat unlessotherwisegpprovedin
writing by the paint manufacturer.

413.03.11 Painting New Stedl. Theprimer coat shall be appliedinthe
shop asrecommended by themanufacturer in asingleapplication employ-
ing multiplespray passes. Thespecified dry filmthicknessshall beapplied
to al surfacesto be painted except alight dust coating shall be applied
withintheareasof field welding and to the top and both edges of thetop
flangewhere steel stud shear devel opersareto be attached.

Areasof structural steel to be painted, after blast cleaning iscomplete
ae

Nonweathering Steel. The primer coat shall beappliedtoal structural
gted surfaces. Thevinyl coatsshdl beappliedtodl exposed structurd sted!
surfacesinthe completed structure.

Weathering Stedl. The primer coat shall beagppliedto all structural stedl

surfaceslisted below. TheVinyl coatsshd |l beappliedtoal exposed struc-
turd sted surfacesinthe completed structurelisted bel ow.
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(&) If thedtructureisover arailroad or water, only theend 10feet of all
gtringersat al abutmentsand the 20 feet section centered over the
piersshdl bepainted (includesfasciastringers) and dl other struc-
tural stedl intheseareasshall bepainted.

(b) If thestructureisover ahighway or hascurb openings, theend 10
feet of dl interior stringersat al abutments, 20 ft section centered
over thepiersand dl other structural steel intheseareasshall be
painted. In addition, theentire outs de surfacesof thefasciastring-
ersshal be painted (includes underside of thetop flange, face of
web, and thetop, bottom and edges of bottom flange).

Boltsfor field assembly sha | not be shop coated. After fiddweldingand
prior to applying theintermediate or tie coat, thesebolts, field weld aress,
and rusted or damaged areas, shall be brush off blast or power tool
cleaned as specified in 413.03.06(c), or abrasive blast cleaned as
specified in413.03.06(d) if required by the Engineer. Theprimer coat shdll
be applied on these areas the same day they are cleaned. Primer paint
stained from rusted bolts shall be wiped beforetheintermediate coatis

aoplied.

Theprimer shall beapplied from agitated containers. All touch upsshall
have the samedry film thickness asthe coat being repaired but may be
applied by brush. Organic zinc primer may be used to touch up the primer
coat if required by the manufacturer or the Engineer.

Prior to field coating the surfaces of the steel shall be pressure water
blasted with potablewater in apressurewasher having 3000to 5000 ps at
thenozzleto removedirt and contaminants. Scrubbing thesurfaceor scrap-
ing off excess concrete, etc. may a so berequired.

Bothvinyl coatsshal beappliedinthefield after al fieldwelding hasbeen

completed. All paint shdl begppliedin conformancewiththemanufacturer’s
recommendations. Unlessotherwisespecifiedinthe Contract Documents,
vinyl coatsshall be sprayed.

413.03.12 Painting Existing Sted. All paint shall beproperly mixed and
applied asspecified by themanufacturer except that al painting shal beby
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brush or roller gpplication unlessotherwisegpproved by the Engineer. Spray
paintingwill bepermitted provided thelocation and method of gpplication
isapproved by the Engineer. The Contractor shall adequately protect the
environment and takefull respong bility for any damageresultingfromwind
or the painting operations. All dry spray and runsshall beremoved prior to
thegpplication of the succeeding coat. Surfacesinaccessblefor painting by
regular meansshd| havethe paint gpplied by sheepskin daubersor by other
meansif necessary to ensure coverage of the proper coating thickness.
Thinning of paintisprohibited unlessauthorized by the Enginesr.

When akyd paint isused, the Contractor shall allow each coat of paint to
curefor aminimum of 36 hoursand amaximum of 72 hoursprior tothe
application of the succeeding coat of paint. Any exceptionsshall be ap-
proved by the Engineer. Surfacesthat have been brush off blast cleaned or
power tool cleaned totight paint on uncorroded stedl shal bepainted with
coatsll andlll. Surfacesexposedto bare metal by brush off blast, power
tool cleaning or blast cleaning shall be painted with coatsl, I1 and I11.

413.03.13 Restrictions. Except for shop coat touch-ups, stedl that will be
exposed to view inthe compl eted structure shall not be painted until all
concrete hasbeen placed. Careshdl betaken by the Contractor to protect
concretefrom being stained by painting operations. Damaged concrete
surfacesshall berestored to origindly intended col or without damagetothe
concrete.

413.03.14 DefectiveWor k. The Contractor shall beresponsiblefor the
satisfactory application of paint and neither conditionsduring application
nor Laboratory acceptance of paint shal relieve the Contractor of respon-
shility of obtaining asatisfactory paint system. Painting shal bedoneina
neet and workmanlikemanner. If rusting occursor apaint codt lifts, blisters,
wrinkles, or showsevidenceof having been gpplied under unfavorablecon-
ditions, theworkmanship ispoor, impure or unauthorized paint hasbeen
used, or for any other reason the painting isunsatifactory, theaffected paint
shall be removed and the stedl thoroughly cleaned and repainted a no
additiona cost tothe Administration. Theseareashall provideauniform
gppearancethroughout the structure.

413.03.15Final I dentification. Whenthefinal coat of paintisdry, the
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Contractor shdl stencil onthestructurealegendindicating thetypeof paint
used in each coat and the month and year in which each application was
completed. Thestencil shall beapplied with black paintinsdeafascia
stringer near the abutment at alocation selected by the Engineer. If more
than onepaint systemisused, additional stencilsshall beapplied.

413.04MEASUREMENT AND PAYMENT. The Contract unit price
for theitem specifiedinthe Contract Documentswill befull compensation
for dl materid, 1abor, equipment (including test equipment), tools, andinci-
dental snecessary to completethework.

413.04.01 Cleaning and Painting Existing Structural Sted shdl dsoinclude
all tools, drums, permits, working drawings, and professiona engineer’s
servicesused for containment, industria hygienist services, collectionand
temporary storage, air monitoring, sampling and testing materia sfor lead
content, including any revisons, resubmissonsof the Containment Planand
Systemsthat may be required during the execution of thework, and all
other incidental snecessary to completed| cleaning and painting operations
including hauling and disposdl at an approved industrial waste Siteor haz-
ardouswastesite,

413.04.02 Cleaning and Painting New Structural Stedl will not be mea-
sured but the cost will beincidental to the pertinent Fabricated Structural
Sted item.

413.04.03 Cleaning and Painting Existing Structural Steel will not bemea:
sured but will be paidfor at the Contract lump sum price.

413.04.04 Cleaning Exigting Structural Sted will bemeasured and paid for
at the Contract unit price per squarefoot.

413.04.05 Painting Existing Structura Stedl will not bemeasured but will be
paidfor at the Contract lump sum price.

413.04.06 Deleted
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SECTION 414— PORTLAND CEMENT
CONCRETE STRUCTURES

414.01 DESCRIPTION. Thiswork shall consist of constructing con-
cretestructuresor portionsof structuresincuding thefurnishing, transport-
ing, mixing, placing, curing, and finishing of the portland cement concrete
and protecting the structures as specified inthe Contract Documentsor as
directed by the Enginesr.

414.02MATERIALS.

Curing Materias

Form Release Compound

ConcreteMixes

Grout

Linseed Qil

Drains, Downspouts,

Weepholes and Pipes

Renforcement

Cast Iron Scuppers

Anchor Bolts

Sted FormsWhichRemain
In Place

Joint Sealer

Preformed Joint Fillers

Preformed Elastomeric
Joint Seals

Flashing and Waterstops

Production Plants

Fusion Bonded Epoxy

Water

Epoxy Bonding Compound

902.07
902.08
902.10.03 and 414.02.04
902.11
902.12

905

908.01
909.04
909.06

909.10
911.01
911.02

911.04

913.04 and 911.08
915

917.02

921.01

921.04

414.02.01 Admixtur es. Cacium chlorideor any other admixture contain-
ing chloridesdtsshall not beused in bridge deck concreteincluding precast

units
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414.02.02 Accessoriesin Deck Sabs. All accessories such as inserts
andtiesthat will remainin completed superstructureswithinthetop Sin.
(125 mm) of fina deck dab concreteshal either be epoxy coated or made
of materid other thanaduminumwhichwill not rust. Noinsertswill beper-
mitted inthetop half of dabsexposed to vehicular traffic unlessspecifiedin
the Contract Documents.

414.02.03 Precast Reinfor ced Concr ete Box Sections. Precast rein-
forced concrete box sectionsfor culvertsshall conformtoM 259 or M 273
including concretedesign strength. All detaillsshdl beasshowninthe Con-
tract Documents. Construction joints between thewallsand the bottom
andtop dabswill beoptiond.

Certification. Theprecast reinforced concrete box section manufacturer
shdl submit certificatesshowing theactud test resultsmeeting theserequire-
ments

414.02.04 Composition of ConcreteMixesfor Slip Form. If thedip
form method isused for constructing concrete parapetsand concrete me-
dian barrierson bridges, the concrete shal meet the requirements of Mix
No. 6 except that thedump shall be 1in. (25 mm) maximum. Thesump
shall bemeasured at the placement point asthe concreteisbeing charged
into thedipform machine. The coarse aggregate shall be crushed stone
conformingto M 43, szenumber 7, and shall not belessthan 63 percent of
thetotal aggregateinthemix. Other size coarse aggregate may be used
provided thedip form resultsareapproved by the Engineser.

414.03 CONSTRUCTION. Concreteshal bemadeat either thework
gteor away fromthework steby an approved central mixing plant, or by
gpproved truck mixing asspecifiedin Section 915.

414.03.01 Equipment. The Contractor shall useequipment of sufficient
capacity to completeany unit or section of concrete between congtruction
joints, asspecified inthe Contract Documents, in one continuousoperation
cons stent with placement operations as approved by the Engineer. Hand
mixing may be permitted with written approval of the Engineer for small
volumesof concrete. Howeve, itsintended useisfor small isolated areas
where structural integrity isnot critical and the volume does not exceed
1ydE(1md).
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414.03.02 Forms.
(a) Design Criteria.

(1) Desgn Loads. Designloadsshdl conformto AASHTO Stan-
dard Specificationsfor Highway Bridges, Temporary Works,
Loads. Thelumber intheformsshal beassumedtoweigh50
[b/ft3 (800kg/m3).

(2) Design Stresses.
Timber Design. Timber designfor formwork shall conform
to ACI Standard Recommended Practice for Concrete
Formwork (ACI 347). Unit stressesstipulatedin AASHTO
for treated timber may beincreased by 25 percent but shall not
exceedthevaueslised below. Deflectionsfor formmembers
shdl not exceed 1/270 of thespan or 1/4in. (6 mm).

Compression Perpendicular to
Gran 450 ps (3.1 MPa)
CompressionParallel toGrain 1600 psi (11.0 MPa)
Flexural Stress 1800 psi (12.4 MPa)
Horizontal Shear
Beamsupto6in.
(150 mm) deep 200 ps (1.4 MPa)
Beamsover 6in.
(150 mm) deep 150 ps (1.0 MPaQ)
Axia Tension 1200 ps (8.3 MPa)

Plywood. Thestrength of plywood without backing shal be
calculated onthebas sof thegrain of theface plysrunning
parale toitsspan. Theplywood shall beingtalledinthis
manner.

Sted Membersfor Forms Sted design for formwork shal
conformto AASHTO Standard Specificationsfor Highway
Bridges. For desgnwhereno dynamicloadingisinvolved,
the A1SC Standard Manual of Steel Construction, Allow-
able StressDesign may be used asthe accepted design code,
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Steel FormsWhich Remain in Place. The maximum de-
flection of sted deck formswhichremaininplaceshdl not ex-
ceed 1/180 of the span and not in excessof 1/2in. (12 mm).

For stedl deck formswhich remainin place, camber shal not
be used to compensate for deflection in excess of theabove
limits. Thedesign spansof theform sheetsshall betheclear
distance between beam or girder flangesless2in. (50 mm).

For ged formswhichremainin place, theunit working stressin
thested sheet and supporting membersshal not bemorethan
0.725 of the specified minimumyield strength of themeateria
furnished but not toexceed 36 000 ps (248 MPa). Physical
design propertiesshdl be computed in conformancewith the
American lron and Sted Ingtitute Specification for Design of
Cold Formed Stedl Structural Members.

Working Drawing Approval. Detail, form, fal sework and center-
ing plansand designloads shall be submitted to the Engineer for
approval except asspecified otherwiseinthe Contract Documents.
Working drawingsfor formsshall includeall membersproposed
for useaswell asformtiesand bracing. Detailsfor formtiesshall
not besubmitted separately but shall beincorporatedinthegenerd
working drawingssubmittal. Therateof placing concreteshdl be
noted ontheworking drawings. Approva of theworking drawings
will not relieve the Contractor of responsibility as specified in
TC-4.01. Theprovisonsof 408.03.28 a so applied whenworking
drawingsare submitted for fal sework and centering.

Formsat Congruction Jointsand Cor ners. At condructionjoints
inconcrete, tiesor boltsshall beprovided 3to6in. (75to 150 mm)
fromeach sdeof thejoint for tightening theformsagainst thehard-
ened adjacent concrete prior to placing fresh concrete. Atjoints
whereformshave been removed and reconstructed, theform sur-
face shall extend over the concretedready in place; and theforms
shall bedrawntightly against the previoudy placed concreteprior
to placing thefresh concrete. Formsshall befilleted at al sharp
corners, except when otherwise specified in the Contract Docu-
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(d)
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(f)

mentsand shall be given a bevel or draftinthecaseof adl projec-
tions. All exposed cornersof concrete shal bechamferedwith
3/4x 3/4in. (19x 19 mm) milled chamfer strips, except on unex-
posed footingsor where specified inthe Contract Documents.

Form Scaffoldsand Platfor ms. Form scaffoldsand platforms
shdl bebuilt along the outside of bridge deck fasciasduring con-
struction of formsfor bridge decks. They shall bedesigned and
constructed asanintegra part of theform supports. Separatede-
sgncaculationsshall befurnished with theworking drawing sub-
mission. Approval of theworking drawingswill not relievethe
Contractor of responsibility asspecifiedin TC-4.01.

Formsfor Unexposed Surfaces. All sheathing, studsand brac-
ingshall beof sound materid. Studsandwalesshal bestraight and
trueand surfaced ontwo edgestoauniformwidth. Theinsgdeface
of theformsshall be of sufficiently smooth construction that the
resulting concrete surfaces shall beaccurately formed.

Formsfor Exposed Surfaces. Unlessotherwise specifiedinthe
Contract Documents, steel formswhich remaininplaceshal be
used between stringersto support the bridge deck concrete, ex-
cept in panelswherealongitudinal deck construction jointislo-
cated between stringers. Formsto be used on the structure for
widening and rehabilitation shall providethat the exposed finished
concretesurfacesshal matchtheexisting structure.

(1) Lined Formsfor Exposed Surfaces. The contact surfaces
of lined formsfor surfacesexposed to wegther or view shall be
approved composition board, sanded plywood or metal. All
studsshall be surfaced two edgesto auniformwidth and shall
beof agradeof lumber that issolid, straight and free of defects
that couldimpair itsstrength. Thebacking for formlining shall
be congructed usngagradeof formlumber thatissolid, sraight
and free of defectsthat could impair itsstrength, but need not
be of the quality used for contact formsfor unexposed sur-
faces.
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All sheathing for form backing shal besurfacedtwosdestoa
uniform minimum of thethicknessof at least thedimensiongp-
proved ontheworking drawings. Form sheathing shdl bebuilt
solidly, securdly nailed to sudsand placedto prevent any bulg-
ingof thelining.

(2) Unlined Formsfor Exposed Surfaces. Unlined formsin con-
tact with surfaces exposed to weather or view shall be con-
structed of five ply sanded plywood of thethickness specified
inthe Contract Documents. Plywood shall be manufactured
especidly for concreteformwork usng awaterproof glue. All
sudsandwaesshd| be surfaced two edgesto auniformwidth.

Full szesheetsof plywood shal be used except wheresmal ler
piecescover anentirearea. All jointsshdl bebacked solidly to
prevent leakage and theedges of abutting sheetsshdl benailed
tothesamestud or blocking with Sixpenny naillsnot morethan
eightinchesapart. Whererustication occurs, horizonta joints
inthe plywood shal be congtructed behind arustication strip.
Otherwise, horizonta jointsshal be placed at the samerespec-
tiveelevationsinal portionsof thestructure. Wherevertica
rustication occurs, verticd jointsinthelining shall beconstructed
behind arustication strip. Otherwise, vertical jointsshall be
kept toaminimum and shdl bebutted tightly together and seded
with acrack filler specifiedin the Contract Documents, asthe
plywoodisnalledinplace.

(9) Sted FormsThat Remainin Place.

(1) Ingallation. Thesurfaceof thested formsin contact with con-
creteshd| besmooth and freeof surfaceirregularities. Work-
ing drawingsfor sted formsthat remainin placeshall specify
thegrade of stedl, the physical and sectiona propertiesfor dl
permanent stedl bridge deck form sheetsand aclear indication
of locations where the forms are supported by steel beam
flangessubject totenslestresses.

Form supportsshall not bewelded to flanges of stedl that are
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not cons dered weldablenor to portionsof flangesthat are sub-
jecttotenslestresses.

Welding and weldsshall conformtotheprovisionsof thelatest
AWS Bridge Welding Code pertaining to fillet wel ds except
that 1/8in. (3mm) inlet weldswill be permitted.

Unless otherwise specified inthe Contract Documents, steel
formswhichremainin placeshall be used between stringersto
support bridge deck concrete, except in panelswherealongi-
tudina deck congtructionjoint islocated between stringers.

(2) ProcedureCheck and I ngpection. The Contractor shall re-
moveat |east one section of theformsat alocation and time
sel ected by the Engineer from each span of each bridgeinthe
Contract. If thebridgehasalongitudind joint, aformoneach
sdeof thejoint shall beremoved from each span. Thisshould
be done assoon after placing theconcreteaspractical inorder
to provide visual evidence that the concrete mix and the
Contractor’sproceduresare obtaining thedesired results. An
additiond section shdl beremovedif the Engineer determines
that there has been any changein the concretemix or inthe
Contractor’sprocedureswarranting additiona ingpection.

At locations where sections of the forms are removed, the
Contractor will not berequired to replacetheforms, but the
adjacent metal formsand supportsshall berepaired to present
anesat appearanceand assuretheir satisfactory retention. As
soon astheformisremoved, the concrete surfaceswill beex-
amined for cavities, honeycombing, and other defects. If ir-
regularitiesarefound andit isdetermined by the Engineer that
theseirregul aritiesdo not justify rejection of thework, thecon-
creteshall berepaired asdirected by the Engineer. Thecon-
creteshdl begivenan ordinary surfacefinishin conformance
with 414.03.07(3). If theconcretewheretheformisremoved
isunsatisfactory, additional forms, asnecessary, shall bere-
moved toingpect and repair thedab. The Contractor’ smethod
of congtruction shal bemodified asrequired to obtain satisfac-

345



tory concreteinthedab. All unsatisfactory concreteshall be
removed and replaced or repaired asdirected by the Engineer.

TheContractor shal provided| facilitiesasarereasonably re-
quired for the safeand convenient conduct of the Engineer’s
ingpection procedures.

(h) Sted FormsWhich Do Not Remain in Place. The surface of

0)

thested formsin contact with theconcreteshal besmooth and free
of bolts, bolt heads, nuts, rivet heads, welding seamsand surface
irregularities. Formsthat produce unacceptable concrete surfaces
will bergjected and shal not bereused.

(1) For Round Columnsand Piers. Stedl formsfor round col-
umnsand piersshdl haveminimum number of horizontd joints
and shal be column height. The minimum thicknessof these
gted formsshall be 10 gauge (3.42 mm).

(2) For Pier Capsand Crash Walls. Prefabricated girder type
steel formsmay be used for forming pier capsor crashwalls.
Each e ement of theseforms, including side, bottom and end
shdl beinonepiecewherepractica. Splicesshdl bearranged
to provideasymmetrica pattern whereformsare spliced.

(3) For Reinforced ConcreteBox Culvertsand Rigid Frames.
Sted formsor formsconstructed of wood or compaositionwood
pand sheathing setinmetd framesmay beused. Theminimum
thicknessof steel formsfor box culvertsandrigid framesshdl
be 10 gauge (3.42 mm).

Fiber Column For ms. Fiber columnformsshal only beusedfor
round columns, and shdl conformtothese Specifications. Theforms
shall produce columnstruly round and straight and shall be pro-
tected from dampnessbefore concreteisplaced. Fiber formsshal
not be spliced.

Reease Agents. All formsshd| betreated with formrelease com-
pound immediately before placing concrete.

346



(k) Temporary Supports Temporary supportsused for centeringand

()

fasawork shdl bebuilt ongoodfirmfoundations. Unlessotherwise
provided, they shal befounded to bear upon strataat or below the
frost lineunlessrock isavailable, or piling shal bedrivenfor sup-
port whererequired. The strength and bracing of thetemporary
supportsshd| insurethat the completed sructurewill havetheshape
shown on the Contract Documents. The Contractor shal employ
jacksor hardwood wedgesin connection with thetemporary sup-
portsin order to take up settlement elther before or during placing
of concrete. Temporary supportsshal besetto givethestructural
camber specified on the Contract Documents, plusallowancefor
shrinkageand settlement. I during the construction any weskness,
settlement or distortion devel ops, thework shall be stopped and
any masonry affected thereby removed and thetemporary struc-
turesstrengthened beforework isresumed. Centering shdl becon-
sructedto permititsgradud, uniformlowering.

Defective Forms. Remova or modification of steel formswhich
remainin placeshall be performed using adeviceapproved by the
Engineer. Noburningwill be permitted.

(m) Form Ties. Only formtiesgpproved by the Engineer shall beused.

Tiesshdl leaveno metd closer than 2in. (50 mm) fromthesurface.
They shdl not befitted with lugs, cones, washersor other devices
which act as spreaders within the form or for any purpose that
leavesaholelarger than 7/8in. (22 mm) diameter. When prefabri-
cated stedl girder formsareused, taperedtiesup to 1%2in. (40 mm)
maximum diameter shall beused. Tiesshall beclean and freeof
rust. Whentiesareremoved, theholesshall be pressuregrouted
withanonshrink mortar mixed to match the color and textureof the
concrete.

Portions of tiesto beremoved from the concrete shall be coated
with aclear lubricant or other approved material tofacilitatere-
movd.

Careghdl beexercisad during removad of formtiestoavoid sdling
the concreteon theexposed surface. Cutting back from theface of
thewall will not be permitted.
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(n) Form Support Bracketsor Devices. Devicesattached to previ-
oudly placed concrete may be used, provided al partsare accept-
abletothe Engineer. No metd part of aninsert, threader or anchor
that remainsin placeinthe concreteshall bewithin 2%%in. (65 mm)
of the surface. The concrete supporting the brackets or other de-
vicesshdl becured and shdl haveattained aminimum compressive
strength of 3000 psi (20.7 M Pa) before the bracketsor other de-
vicesaredtached. All voidsleftintheconcreteafter bracketsor
other deviceshave been removed shal beno grester than 2in. (50
mm) diameter and shall be completely filled with mortar and the
surfacefinished asspecifiedin414.03.07(a).

(0) Form Removal. For the purpose of determining thetimewhen

falsawork and formsmay beremoved, backfill placed, and when
loads may be applied to structures, an adegquate number of con-
cretetest specimensshdl be madein addition to thoserequiredto
check the quality of the concrete being produced. All formsfor
concretework shall beremoved and disposed of by the Contrac-
tor after formwork requirements have been conformed to, except
thosethat are specifiedtoremainin place.
Methodsof formremovd likely to cause overstressing of the con-
crete shall not be used. Formsand their support shall not bere-
moved without the approval of the Engineer. Supportsshall be
removed inamanner that permitsthe concreteto uniformly and
gradually takethestressesduetoitsownweight.

(p) Year Built Marking. Theyear of completion shall becast into
each dructure, asdetermined by the Engineer. Formsor moldsfor
casting theyear built numerasinthe structureshal be supplied by
the Contractor. Theyear built numeralsshal bethesizespecifiedin
the Contract Documents.

(9) Survey Disk. A survey disk shall be placed inthe concrete end
post portion of bridge abutmentsand the headwall portionsof box
culvertsastheconcreteisbeing placed. Representativesfrom Bal-
timore County’sSurveysDivisgonwill determinewhereto placethe
survey disksand will supply and placethedisksin the plastic con-
crete.



TheContractor shdl notify the Engineer at least sevenworking days
prior to placing the concrete and the Engineer will contact Balti-
more County’sSurveysDivison.

414.03.03 Anchor Bolt Placement. Anchor bolt placement shall con-
formto408.03.31.

414.03.04 Concr eting. Before placing concrete, formsshall be cleaned.
Struts, staysand braces serving temporarily to hold theformsin correct
shapeand alignment shall not be buriedinthe concrete. 1f facesof com-
pleted or proposed excavated footing areasare disturbed prior to concret-
ing, thefootings shall be extended at the Contractor’sexpense, to bear on
undisturbed faces acceptable to the Engineer. All concrete except tremie
concreteshall beplacedinthedry.

(a) Foundations. The Contractor shall beresponsiblefor any rein-
forcement fabricated prior to approval of foundations. If bearing
materia variesmorethan assumed indesign, footing may below-
ered, raised, degpened, subfoundation placed, pilesused or acom-
bination of these methods used to best obtain bearing asdirected
by the Engineer. If planned footingsare changed vertically, rein-
forcement steel shall berevised asrequired. Subfoundation con-
cretefor bridges, retaining wallsand wing walsof box culvertsor
rigid framesshall be constructed using plain ConcreteMix No. 1
(noreinforcement). TheConcreteMix No. 1 need not bevibrated,
and theusual curing and cold weather requirements may bere-
ducedtothreedays. Selected backfill usingnumber 57 aggregete,
protected with Geotextile against soil or asdirected by the Engi-
neer, may be used for subfoundation for box culvert barrels,
headwallsand miscellaneousstructures.

(b) ConcretePlacement. Concreteshall be placedto avoid segrega
tion of themateria and thedisplacement of thereinforcement. The
useof troughs, chutesand pipesfor conveying concretemorethan
151t (5m) fromthemixer totheformswill be permitted only when
acceptabletothe Engineer. Opentroughsand chutesshdl bemetal
or metal lined. Where segregation occurs due to steep slopes,
chutessha | be equipped with baffles.
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Whereplacing operationswouldinvolvedropping theconcretemore
than 5ft (1.5m), it shall be deposited through atube made of sheet
metal, canvasor other approved materia. Aluminum hoppersor
tubes shall not be used. Lower ends shall be kept as close as
possibleto the newly placed concrete and not morethan 3t (1 m)
abovetheconcrete. All tubesshal haveaminimum diameter of 6
in. (150 mm) unlessotherwisedirected by the Enginesr. Afterinitia
set of the concrete, theform shall not bedisturbed, and no strain
shall be placed on the projecting ends of thereinforcement.

Concreteshdl be placed in horizonta layersnot morethan 12in.
(300 mm) high except as provided herein. When lessthan the
completeareacf alayer isplacedinoneoperation, it shdl betermi-
natedinavertical bulkhead. Each layer shall beplaced and vi-
brated before the preceding layer hastakeninitial set to prevent
injury to the concrete and avoid separation of joints between the
layers.

Concretein columnsand wallsshall be placed in one continuous
operation unlessotherwisedirected. Theconcreteshal set at least
12 hoursbeforethe capsare placed.

Wherewalls, piers, columns, strutsand postshave horizontal con-
sruction joints, succeeding liftsshal | not be placed until thelower
placement hasset for 12 hours.

Prior to subsequent placement, dl accumulationsof mortar splashed
uponthereinforcement shal becleaned. Careshall beexercised
not toinjureor bresk the concrete seal bond near and at the surface
of the concretewnhilecleaning thereinforcement sedl.

(c) SuperdructurePlacement.

(1) GradeControlsfor BridgeDeck Slabs. Bridgedeck dabs
supported by new stringersshd l beplacedin conformancewith
thespecifiedlineand grade. The Contractor shal taked| nec-
essary precautions, including acheck on al new bridge seat
elevationsasthelast order of work before setting stringers.
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Any adjustmentsresulting from thischeck shal becompleted
before additional work isstarted. After thestructural stedl is
s, afind check of eevationsof al thested stringersat points
corresponding to those specified in the Contract Documents
for dead | oad deflection and finished roadway devationsshall
bemade. Computationsshall be made by the Contractor, re-
viewed by the Engineer, and controlsset at proper elevations
to producefinished topsof concrete bridge decksthat will be
trueasto planned line and grade of theroadway surface.

Grade control for bridge deck slab replacements shall con-
formto 402.03.02.

(2) SuperstructurePlacement Restrictions. The superstruc-
tureshdl not beerected until the substructureformshave been
sufficiently stripped to determinethe character of theconcrete
inthe entire substructure, unless otherwise permitted by the
Engineer. Inal spans, the concrete bridge deck dabsoutsde
of thestringersshal becast using plywood forms.

The Contractor shdl placeall superstructure concretein con-
formancewiththefollowing schedule:

SUPERSTRUCTURE CONCRETE
PLACEMENT SCHEDULE

DATES BEGIN CONCRETE FINISH BURLAP
PLACEMENT AFTER PLACEMENT BEFORE

May 15 - June 15 7:00 p.m. 11:00 am.
June 16 - Aug. 14 9:00 p.m. 7:00 am.
Aug. 15 - Sept. 15 7:00 p.m. 11:00 am.
Sept. 16 - May 14 No time restrictions

Superstructure concrete shal not be placed or worked in any
manner when thetemperaturein an unshaded |ocation at the
placement siteisabove 80 F (25 C). Floodlighting shall be
used whenexisting light islessthan 20 average horizontal ft-c
(2151x) over thecongtruction area.
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The Contractor shall submit aSituation Plan to the Engineer
showing thelocationsandaming of floodlights. After reviewing
thisplan, the Engineer will witnessatest of thefloodlighting
system at the proposed condructionarea. The Contractor shdll
runthefloodlightingtest. Thefloodlighting sysemshdll beca
pableof maintaining 20 ft-c (215 1x) without producing aglare
ontraffic. Hoodlighting sysemswill beagpproved by theEngi-
neer. When portablegeneratorsareused, an emergency backup
systemshdl beavailableat dl timesonthejob site.

(3) Rateof Concretingfor BridgeDeck Sabs. Provisonsshall
be made by the Contractor toinsurethat the placement rate of
concreteis 35 yd¥/hr (27 m*/hr) minimum. Under specid cir-
cumstances, the Engineer may givewritten gpproval to lower
thisrequirement.

Concretein dab spansshall be placed in one continuousop-
eration and in one layer for each span, unless otherwise di-
rected by theEngineer.

Concrete shall not be mounded on concrete dlab formssup-
ported by beams, stringers, or girders. When placing, thecon-
creteshdl bedistributed to adepth not exceeding the planned
dabthicknessplus6in. (150 mm) before spreading, consoli-
datingandfinishing.

Theplacing sequenceshd| beinthenumerical order specified
inthe Contract Documentsand shal not bemodified. A mini-
mum of 40 hours shall |apse between the completion of one
placement and the start of the next numbered placement.

(d) Box Culverts. Box culvertsshdl beconstructed by castinginplace
or using precast reinforced concrete box culvert sections. When-
ever aparticular method isindicated in the Contract Documents,
the Contractor may el ect to usethe dternate method unlessother-
wisespecified. However, dl timeconstraintssuch asmaintenance
of traffic, curing, completion dates, etc., shal bemet.
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If the Contractor e ectsto use precast reinforced concrete box sec-
tions, at least 8ft (2.4 m) of al box culvert endsand al footings,
wingwalls, headwallsand toewallsshdl becast inplace. Addi-
tionaly, the precast sectionsshal terminateaminimum of 1t (0.3
m) fromdl footingsandtoewalls. All lifting devicesshdl beindi-
cated ontheworking drawingsand dl lifting holesshal befilled
with nonshrink grout after the precast unitsarein place. Thepre-
cast reinforced concrete box sectionsshall be set tightly together
andthejointsshdl besedledin conformancewiththemanufacturer’s
recommendations

Thebottom dabs of cast in place concrete box culvertsshall be
placedfor their full depthin onemassor layer and permitted to set
not lessthan 12 hoursbeforeany additiona work isdone.

Singlecdl box culvertsspanning inexcessof 10 ft (3m) and mul-
tiplecell box culvertsshall not havethetop dabsplaced until the
concreteinthesidewalshasset for aminimumof 12 hours. Con-
gructionjointsat thetop sidewallsmay be omittedin somecases
provided thetop dabsareplaced asfollows:

(1) For singlecell box culvertsspanning 10t (3 m) or less, the
sidewall construction joint may be omitted and thetop dab
placed onthesdewalls, provided the concreteinthesidewalls
isalowedto set for gpproximately two hoursbeforestarting to
placethetop dab.

(2) Regardlessof sizeor number of cells, the Contractor may re-
questinwriting to placethetop dab onthewalsof box culverts
inconformancewith (1) above. Thewritten proposed plan,
including rate and method of placement, and typeand size of
equipment, shal be submitted to the Engineer for approvad. If
the Contractor receivesinitiad written gpprova, thefirst section
of the structure shall serveasademonstration to confirm that
thereisno excessive cracking or any other detriment, and that
satisfactory resultswill beobtained. After receivingwritten
fina approvd, the Contractor may continueplacingtheremain-
der of thebox culvert. If at any timethe Engineer decidesthat
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theresultsarenolonger satisfactory, the Contractor shal revert
to placing theconcretewith the 12 hour delay asspecified above
at no additiona compensation.

(e) Forming Concr etePar apetsand M edian Barrier son Bridges.
The Contractor may construct concrete parapetsand median bar-
rierson bridgesby ather thedipformmethod or conventiond fixed
formmethod. Thedip formmethod isprohibited on bridgesmain-
taining traffic, and on parapetswhen bridgerailingsor fencesare

pecified.

Contractorswho e ect to usethedip form method shall first dem-
ongratether ability to produce results acceptableto the Engineer.
If aContractor isunableto demondratethat ability or failstomain-
tain acceptabl e resultsduring production, thedip form operation
shall be stopped, the unacceptablework shall beremoved andthe
congtruction methodsshall bemodified. If congtruction modifica
tionsdo not produce acceptabl e results, the Contractor shall use
thefixedformmethod. Noadditional compensationwill bepermit-
ted, and noincreasewill beallowedin any Contract pricebid nor
will any revisionsbe madeto theamount of timeto completethe
Contract asaresult of any required removals, modifications or
changesinthemethod of placing parapetsor barriers.

TheContractor shdl notify the Engineer inwriting of the proposed
method of constructing the parapetsand median barriersprior to
beginning superstructurework. If dipformingisto beconsdered,
thenthefollowing shdl gpply:

(1) TheContractor shall submit to the Engineer evidenceof being
capableof producing high qudity dipformwork. Prior tobe-
ginningany dipform congtruction, the Contractor shal submita
detailed work plan. The plan shal includethetype of equip-
ment, materia sand proceduresto be used, any subcontractors
involved inthe construction, key personnel whowill be per-
forming thework (names, training, experience, etc.), aswell as
detailed information on how the Contractor proposesto satis-
factorily completethework.
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(2) When possiblethework planshdl includereferencetoat least
three other smilar projectscompletedinthe State of Maryland
or surrounding statesusing thedip forming method for parapet
or median barrier congruction. Asfar aspractical, thesesmi-
lar projectsshall have been built using the same equipment,
personnel, materia, and procedures proposed for thisproject.
The Engineer may elect to visit these compl eted projectsto
eva uatethe acceptability of thefinished product.

If the Engineer determinesthat the Contractor hassatisfactorily
dip formed parapetsor median barriersat thelocations sub-
mitted in the Contractor’ swork plan, therequirementsof the
off bridgetest site specified bel ow may bewaived and thefirst
50ft (15m) of dipformingonthebridgewill beconsderedthe
test sectionfor thestructure. Thistest section shall becom-
pleted and approved prior to placing theremai ning portions of
parapet or bridge median barrier.

(3) Thework plan shdl beapprovedinwriting prior to beginning
any dipforming operation.

Any proposed revisionsor deviationsto the approved work
plan submitted by the Contractor shall be gpproved by the En-
gineer inwriting prior to making thechange.

If the Contractor doesnot conformto paragraph (2) above, an
off bridgetest section shal be compl eted and accepted prior to
placing any portion of the parapet or bridge median barrier.
The Contractor shdl placethe gppropriatetest section of para
pet or median barrier using the same equipment, sensor line,
support spacing, material, personnel and proceduresasde-
scribed in thework plan. Thistest section shall match the
gructureshorizonta curveasmuchaspracticad, beaminimum
of 50ft (15 m) long, and be placed at al ocation sel ected by the
Contractor near thebridgesite.

Theoff bridgetest section shdl beplaced with vertical irregu-
larities varying upward and downward at least 3/4in. (19

355



mm). TheContractor shal then provethat themethod of dip
forming can compensatefor thisdeviation and provideatop of
parapet or median barrier that istrueto the proposed lineand
gradeand not necessarily parallel totop of bridgedeck. This
will necessitatethat theequipment providefor variaionsinheight
of vertical face of parapet whereit intersectsthetop of deck
dab.

The sensor line shall be positioned, supported, and spacedin
the same manner in thetesting operation aswill beused onthe
bridge decks with no stakes, holes, etc., used to support it.
Sensor support spacing shall be asrecommended by thedip
form machine manufacturer and asnecessary to maintain the
planned lineand grade. Therateof dip forming onthetest
section shal bethesameasthat proposed for thebridge. Joints
shall be saw cut in thetest section at the same approximate
gpacing and in the same manner as proposed for thefinished
bridge.

The Engineer will evaluatethe procedure, materid, equipment
and appearance of thetest section. The Contractor shall take
threetest coresfrom thetest section at locationsdirected by
the Engineer to determinethe concretequality. Honeycomb-
ing, sags, tearsor other evidence of poor quality concretewill
be causefor regjection of thetest section. If thetest sectionis
rejected, the Contractor may placeadditional test sectionsuntil
approved by the Engineer or may elect to usethefixed form
method.

Theaccepted test section shdl remaininplaceuntil al parapets
or median barriersonthebridgesarecomplete. Thedipformed
parapetsand median barrierson thebridgeswill be compared
tothe approved test sectionto ensurethat smilar acceptable
gructuresarebeing achieved onthebridges. Followingcomple-
tionand acceptanceof al bridge parapetsand medianbarriers,
the Contractor shall removeand dispose of the off bridgetest
section.
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The cost of the entiretesting procedure, including removing
and disposing of test units, regardlessof whether the procedure
isagpproved or rejected, will not be paid for, but shall be per-
formed at the expense of the Contractor.

When dual bridges are separated by ajoint, the Contractor
shall construct in separate operationsthetwo parapetswhich
make up themedian barrier. Constructing both sectionsof me-
dianbarrier smultaneoudy isprohibited. Thefird medianpara-
pet section shall beallowed to curefor aminimum of 40 hours
prior to constructing the second section of median parapet.

Additional reinforcement sted shdl beplacedto providebrac-
ingfor thereinforcement inthe parapet to prevent displacement
when subjected to the pressure developed in the dip form
machine’ sextruding process. A detail will beincludedinthe
Contract Documents. Theaignment and rigidity of therein-
forcement stedl will be trictly enforced by the Engineer toen-
surethat theminimum clearancesshown onthe Contract Docu-
mentsfor concrete cover aremaintained.

The Contractor shal ensurethat acontinuous supply of con-
creteisavailableat the bridge siteduring dip forming opera-
tions, and that an uninterrupted flow of concreteisprovidedto
thedipformmachine. Oncethedipformmachineissetin
motion, it shall keep advancing until it reachesthe proposed
stopping point. TheContractor shal organizeand schedulethe
operationsinamanner that thenext concretetruck will beable
to moveinto position at the dip form machineassoon asthe
previoustruck pullsaway without interrupting themachine's
uniform advancement. Under no circumstanceswill the Con-
tractor bedlowed to operatethedip forminginamanner which
requiresaconcretetruck to be removed from the bridge be-
foreanother truck can moveinto place.

No vehicular traffic, except for thedip form machineandits
concrete supply trucks, will be permitted onthebridgewhile
dipforming operationsarein progress.
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When the dip form machineis set up and the sensor wireis
placed, adry run of the equipment shall bemadeinthe pres-
ence of the Engineer to ensure that the parapet or median bar-
rier will envelop preset obstacleswhich areto beembedded or
meet with flush surfaces such aspull boxes, expansion joint
plates, etc.

The concrete cons stency shdl maintainthe shapeof thestruc-
turewithout support after theextrusion. Thesurfaceshall be
freeof surface pitslarger than 3/16in. diameter. Theconcrete
shdl requirenofurther finishing, other thanlight brushingwith
water only. Finishingwith brush applicationsof grout will not
be permitted.

If atear occurs at the top of the parapet or median barrier
during thedip forming operation, it shal berepairedimmedi-
ately. Therepair shall be madein aworkmanlike manner in
conformancewith good concrete practi ces acceptableto the
Engineer. Therepair shal blendinto thebarrier to the extent
that the naked eye cannot distinguish any differenceinthewall
faceor top.

Therateat whichthedipform machineisadvancediscrucid to
thequdity of thefinished parapet or medianbarrier. The Con-
tractor shall ensurethat the rate of advancement conformsto
the equi pment manufacturer’srecommended value. Thead-
vancement of thedipforming machineonthebridgesshdl be
the samerate asused onthe gpproved test section. A higher or
lower ratewill not be permitted.

Theshape of thefinished parapet or median barrier shal con-
form to the dimensions shown on the Contract Documents.
Thevertica face at the bottom of the concrete safety shaped
parapetsor median barriersis3in. (75mm) high, andwill be
unacceptableif thisvertica faceexceeds 3¥2in. (89mm). The
finished pargpet or median barrier shdl show nodeviationfrom
the proposed grade and aignment inexcessof 1/4in. per 10
ft (6 mm per 3m).
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Jointsshall besaw cut inthefinished parapet or median barrier
using a diamond blade. Cutsshall be /8in. (3 mm) wide
and 2in. (50 mm) deep and shall be madeinthetop, outside
andingdefaces, siopping 3in. (75 mm) abovethetop of deck
dabin both facesexcept whereit isimpossiblefor theoutside
portion of thefinal placement of back to back median para-
pets. Jointsshall be spaced as shown onthe Contract Docu-
ments. Reinforcement stedl inthe parapetsand median barri-
ersshdl beterminated at thejoint locations. Thedeck shal be
marked toinsurethat the saw cutsaremade at theselocations
and do not conflict withthereinforcing sted pattern. Thetrap-
ezoidal shaped control jointsontheoutside of parapetswill not
berequiredif dipformingisused. Sipform placementsshall
only beterminated at aparapet control joint. Thejointsshal be
Saw cut as soon aspossibleafter initial concrete set and after
theconcrete has set sufficiently to precluderaveling during the
sawing. Thesawing shdl becompleted thesameday thecon-
creteisextruded and before any shrinkage cracking has oc-
curred. Concreteshd| not beleft overnight without saw cutting
thejoints.

When portionsof thebridgesarein superdevationwithvarying
ratesof dope, the Contractor shall producetheexact configu-
ration of parapetsand median barriersas shown onthe Con-
tract Documents, i.e., level top surface, wall normal to deck
surface, etc.

(f) TemperatureControls Concretetemperaturesshall be asspeci-
fiedin Section 902. Concrete below thesetemperaturesshall be
hested by oneof thefollowing methods:

(1) Whenthemethod of heated mixing water isused, thewater
shall not beabove 170 F (77 C) whenintroduced into themix.

(2) Whenthemethod of heated aggregatesisused, aggregatescon-
taining frozen lumpsshall beindependently heaeted and noma:
teriascontaining frozenlumps, ice, or snow shall be permitted
toenter themixer. Aggregatesmay be heeted by steam coilsor
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other dry heat but not by discharging live steam or hot water
intothem. Hesting by meansof aflamethrower or any direct
flameisprohibited.

When the ambient air temperatureisbelow 40 F (4 C), the
temperatureof theair in contact with thereinforcement shdl be
raisedto 40 F (4 C) prior to placing concrete. Whentheam-
bient air temperatureisabove 70 F (21 C) and thereinforce-
ment isexposed to thedirect raysof thesun, thereinforcement
shall be cooled to 70 F (21 C) or less by means of awater
spray prior to placing concrete. Whentheambient air tem-
peratureisabove 70 F (21 C) and the steel formswhich re-
main in place are exposed to the direct rays of the sun, the
formsshal becooled by meansof water spray prior to placing
concrete.

When abnormal wind or storms are forecast locally by the
Nationa Westher Service, superstructure concreteshall not be
placed during the period covered by theforecast.

(g9) Pumping. Equipment shdl besuitableand adequatein capacity for
thework and will be acceptableto the Engineer. The equipment
shall bearranged so that no vibrationsresult which might damage
freshly placed concrete. No partsof the pump or dischargeline
shdl bemadeof duminum.

(h) Useof Conveyors. Concretemay be moved fromthemixer toits
find position by useof conveyors. Conveyorsshdl bein sections
and concrete shall be deposited from one conveyor belt onto the
next through ahopper. Noindividual section of theconveyor train
shdl risemorethan 30 degreesfromthehorizontd. Thebdttrave
gpeed shall not exceed 900 ft/min (270 m/min) for concreted umps
not exceeding 2in. (50mm). This speed shall be decreased for
dumpsexceeding 2in. (50 mm). Conveyorsused for placement
of decksshall besupported by mainload carrying members. Poly-
ethyleneor other materid acceptableto the Engineer shdl beplaced
under the conveyor lineto contain any spillagefromthe beltsonto
the deck.
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414.03.05 Depositing Concr ete Under Water. Concrete shall not be
deposited inwater or exposed to the action of water before setting, unless
specifiedinthe Contract Documentsor gpproved by the Engineer inwrit-
ing. Concretedeposited under water shal be placed by meansof atremie
pipe. Thetremiepipeshal not belessthan 10in. (250 mm) diameter and
shdl beequipped withawatertight plug.

Thebottom of the pipeshall be equipped with abaffle or deflector plate.
Thenumber and location of pipeswill be dependent onthesizeof thepour.
After tremie concrete has been placed, it shall not bedisturbed nor shall
successvelayersbeplaced ontop until the previoudy placed concretehas
devel oped the necessary strength asdetermined by the Engineer. Concrete
shdl not be deposited in water wherethetemperatureislessthan 35 F (2
C). When concreteisdeposited inwater between 36 (2C) to45F (7 C),
the concrete shall be heated and placed at atemperature between 60 (15
C)and80F (27 C). No pumping of water will be permitted whileconcrete
isbeing placed. Theconsstency of theconcreteshd| becarefully regulated
to prevent segregation. Tremie concrete which projectsmorethan6in.
(150 mm) above the top of the as-planned tremie concrete shall be cut
down at the Contractor’ sexpense until no portionismorethan6in. (150
mm) abovetheas-planned devation.

(a) Cofferdams. Wherecofferdamsareused, separateformsshall be
congtructed within the cofferdamsexcept wherefooting concreteis
to be placed against abase of undisturbed materia and wherethe
cofferdamisto remainin placeand act asthe concreteform. The
water level inthe space between form and cofferdam shall bekept
bel ow the bottom elevation of concretefor at least 12 hours.

(b) Concrete Seals. Whenfeasible, concrete sed sfor partsof struc-
turesunder water shal beplaced continuoudy fromgarttofinishso
astoavoid horizontal constructionjoints. The surfaceof the con-
creteshd | bekept asnearly horizontal aspracticableat al timesto
insurethorough bonding. Inthese cases, each succeeding layer of
the sedl shall be placed before the preceding layer hastakenits
initial set. Thedump of tremieconcrete shall be maintained be-
tween4and8in. (100and 200 mm) and maintained ascloseto
4in. (100mm) aspossible. After dewateringand prior toplacing
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any succeeding layersof concrete, thetop of thefoundation sedl
(tremieconcrete) shdl bethoroughly cleaned.

(c) ConcreteExposedtoSalineWater . Salinewater shall not come
indirect contact with the concrete until it has been permitted to
hardenasrequiredinthefollowing table:

CONCRETEIN SALINEWATER

SALINE WATER

SALINE CONTENT SHALL NOT
OF WATER CONTACT CONCRETE
BY WEIGHT UNTIL FOLLOWING
IN PARTS MINIMUM TIME IN
PER THOUSAND DAY S HAS ELAPSED

AFTER INITIAL
SET*

0-10 0
10+-15 7
15+-20 14
20+-25 21
OVER25 30

* The Engineer may approve a waiver inwriting.

Unlessotherwise specified, the concrete shal bewet cured for at
least 7 dayswhilebeing maintained at atemperatureof 50 F (10 C)
or above.

414.03.06 Consolidation. All concrete except concrete deposited under
water shdl beconsolidated by meansof internd vibratorsunlessotherwise
directed by the Engineer. Theseprovisonsshdl dsogoply to precast mem-
bersor units.

Vibration shall begpplied at pointsuniformly spaced and not further apart
thantwicetheradiusover whichthevibrationisvishbly effective.

(@ Internal Vibration. Internd vibratorsshall beof atypeand design
approved by theEngineer. Theintensity of applicationshdl visbly
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affectamassof concreteof 1in. (25 mm) dumpover aradiusof at
least 18in. (460 mm) and havefregquency of vibration not lessthan
4500 impulsesper minute.

(b) External Vibration. Externd vibratorsshall beof atypeand de-
sgn gpproved by the Engineer. Externd vibrationshal beused as
directed by the Engineer for thefollowing sections: very thin, very
heavily reinforced, numerousinsertsor whereform surfacesare
sharply inclined or battered. Filler concretefor steel grid floors
shall be consolidated using externd vibratorstothested grid.

414.03.07 Finishing Concr ete Surfaces. Concrete faces shall befin-
ished with one of thefollowingtypes. All concretework shall havean
ordinary surfacefinish asdescribed in paragraph (a) b ow unlessotherwise

pecified.

(@) Ordinary Surface. Immediately followingtheremovd of forms dl
finsandirregular projectionsshall beremoved from all surfaces
except from thosewhich are not to be exposed or not to be water-
proofed. Onal surfaces, broken cornersor edgesand any cavities
shdll bethoroughly cleaned and, after having beenkept moi<, shdl
be carefully pointed and trued with amortar of cement and fine
aggregate mixed in the proportions used in the grade of the con-
cretebeingfinished. Any excessmortar at the surface of the con-
crete shall beremoved. Themortar patches shall be cured as
specifiedin414.03.09. Construction and expansionjointsinthe
completed work shall be carefully tooled and cleaned. Jointfiller
shdll beexposed for itsfull length with clean and trueedges. Re-
sulting surfacesshal betrueand uniform. Surfaceswhich cannot
berepaired inamanner acceptabl eto the Engineer shall be com-
pleted asspecia surfacefinishes.

(b) Special Surface. Finsand projectionsshall beremoved. Thesur-
faceof the concrete shd | then be saturated with water and kept wet
for aminimum of two hours. A grout mix of the same proportions
astheconcreteshdl bethoroughly rubbed onto the surface by sec-
tionusing burlap padsor cork floatscompletdy filling al voids pits,
andirregularities. After thisgrout hasdried sufficiently, theexcess
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shall bewiped off with dry, clean burlap. Thesurfaceshall thenbe
cured asspecifiedin 414.03.09(F), except that only colorlessliquid
curing compound shall beusedinthismethod. Theexterior faces
of cast-in-place superstructuresfor bridgesover highwaysshal re-
ceivethistypeof finish.

Horizontal Surfaces. All upper horizontal surfacessuch asthe
tops of parapets, copings, and bridge seats shall be finished by
placing an excessof concretemateria intheformsand striking off
even with awood template. Topsof handrail (postsand caps),
headwalls, parapets, wing walls, and barriersshall be stedl trow-
eledtoasmooth, densesurface.

Thebridge seat bearing areas of the substructure masonry shdl be
finished to the el evations shown onthe Contract Documents. The
Contractor shall check theeevation of each bearing areaprior to
finishing to assure conformance. Each areashall be checkedfor
leve indl directionsusing aspiritlevel and adjusmentsmadeprior
tothe setting of the concrete. Theareashall bested troweledtoa
denseflat surface. Bearingareaswhicharenot flat after find finish-
ing shdl beground to achieve an acceptable surface.

Under no conditionwill the bearing areabe acceptableat andeva
tionbel ow that of the surrounding masonry.

(d) BridgeDeck Sabs. After the concrete has been placed, it shall

be screeded with apower operated finishing machineapproved by
the Engineer. Thefinishingmachineandal transversecongruction
jointsshal beset pardld to the abutment and pier support lineson
all bridgedeck dabs.

Under no circumstances shall thefinishing machine span alength
greater than themanufacturer’ srecommendation. The Contractor
may combinemachinesor usetwo machinesaf which bothmay use
acommonrail and any additiond rail. Theproposed method and
thelocation and anchorage of accessoriesthat will remaininthe
completed superstructuresasaresult of thisrequirement shall be
subject totheapproval of the Engineer and conformto 414.02.02.
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After theconcretehasbeen struck off, the surface shal bechecked
withal0ft (3m) straightedge operated inaposition parale tothe
center lineof thestructure by meansof long handles.

Thisgraghtedgeshdl progresslongitudindly inoverlgoping 5t (1.5
m) incrementsand transversely in 2 ft (0.6 m) incrementsto locate
any irregularitiesinthesurface. Thewidth of the working face
shdl not begreater than 2in. (50 mm) and thestraightedgeshdl be
aslight weight aspossibleto avoid distortion of thed ab surface.

Theconcretesurfaceshdl befinished withafull width strip of bur-
lap mechanicaly or manualy dragged acrossthe surface.

(1) Grooved Sabs. Thegrooving operation shal start after the
bridgedeck dab hasbeen curedin conformancewith 414.03.10
and attained aminimum compressive strength specified in
414.03.15. Thebridgedeck shall be grooved perpendicular
tothecenter line.

Thegroovesshd| be cut usngamechanical saw devicewhich
leavesgrooves1/8in. (3cm) wide, 3/16in. (5mm) +/-1/16
in. (1.5 mm) deep, and variably spaced from 5/8in. (16 mm)
to 7/8in. (22mm) apart. Thegroovesshall extend acrossthe
dabtowithin 1 ft. (300 mm) of thegutter lines. Thetransverse
grooving shdl not cut acrassarmoredjointsor any jointinwhich
anexigting joint seal may bedamaged, but shal stay clear by 2
in. (50 mm)+/- 1in. (25 mm) oneach side. Onjointsskewed
70 degreesor less, one pass shall bemadeparallel tothear-
moredjoint unlessotherwisedirected by theEngineer. Theres-
dueresulting fromgrooving operationsshal beremoved from
al surfacesinamanner acceptableto the Engineer. All surfaces
shall beleftinawashed, clean condition.

(2) Deck Slab Tolerances. Slab thicknessshall not be reduced.
Any dabswhicharefound to have deficient thicknessmay be
rgjected. Thesurfaceshall not deviateinatransverse or lon-
gitudinal direction morethan 1/8in./10ft (3mm/3m) froma
graightline. For vertical curvesthedeviation (fromthecurve

365


https://414.03.15
https://414.03.10

gpecified) shdl not exceed 1/8in./10ft (3mm/3 m) inalongi-
tudina direction. Thecorrectivework shall bedoneprior to
grooving at the Contractor’ sexpense.

(e) Sidewalksand Safety Curbs. The concrete shall be struck of f

(f)

with an gpproved screed to the e evation and dope specified inthe
Contract Documents. It shall bewood floated to giveauniformly
gritty surfacefreefrom depressonsor high spots. Thejointsshdl
then be edged with the appropriate edging tool. Curbs shall be
stripped and finished assoon aspossible.

Culvert Sabs. Thetopsof culvert dabswhenthey arenot part of
theroadway, and invert dabsshall be screeded either by hand or
machineand haveafloat finish. Theallowablesurfacetolerance
shdl bewithin1/4in. (6 mm) of the grade specified inthe Contract
Documents.

Invertsof culvertshaving aspan lessthan 10t (3 m) need not be
Sraightedged.

414.03.08 Curing. Theserequirementsshal gpply to curing of dl concrete
surfacesexcept bridge deck dabsor top surfacesof culvertswithintegral
wearing surfaces. Curing for bridge deck dabsand top surfacesof culverts
withintegral wearing surfacesshall beasspecifiedin414.03.10.

Curing shall start assoon asthe concrete has set sufficiently.

Therequirement for keeping the surfaceswet shall bemet eveninareas
wherethereisno ready water supply.

(@) Culvertinvert dabsand al footingsshall becuredfor fivedays

using themethod specified in 414.03.09(a),(b),(c), or (d).

(b) Vertica surfacesshall becuredintheformsfor seven days. How-

ever, theformsmay beremoved after 24 hoursfor structura ele-
ments6 ft (2 m) or lessin height, or after 48 hoursfor structural
elementsgreater than 6 ft (2m) high, withthefollowing provisons.
The surface shall be cured as specified in 414.03.09(d) for the
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remainder of the seven day curing period. Theformsshall not be
removed when cold weather protection is required. Forms,
fasawork, centering, etc., carryingloadsshdl remaininplacefor a
minimum of seven daysand until the concrete hasattained acom-
pressivestrength of 3000 ps (20.7 MPa). Interna bulkheadsused
for forming congtructionjoints, etc. may beremoved after the con-
crete hasbeen in placefor 24 hoursif it isnecessary todo soto
continuethework without interruption. When ahigher strength
concretethan specified isused, forms, false-work, centering, etc.,
carryingloadsshall remainin placefor threeand ahalf daysand
until the concrete has attained acompressive strength of 3000 ps
(20.7 MPQ).

Fiber columnformsmay beremoved at timesspecified above, but
no later than 10 daysafter placing concrete.

When parapetsor median barrierson structuresareformed by the
dipformmethod, curing shal beginwith method (f) usngafugitive
dyeliquid membrane-forming compoundimmediately after thecon-
creteisfinished. Immediately after eachjointissaw cut, the con-
cretesurfacesshdl be cured for theremainder of the seven daysof
cureusing method (d).

(c) Topsof endwadls, endsupport wals, heedwadls, etc., shal becured
for threedayswith burlap or cotton matsaspecifiedin 414.03.09(b)

or (d), respectively.

(d) Horizonta surfacesshall becured for seven daysasspecifiedin
414.03.09 using method (b),(c),(d), or (e).

414.03.09 Curing M ethods.

(@) Flooding. Unitsof structuresthat will bebel ow water inthecom-
pleted structure, ie., bottom dabsof culverts, footings, struts, etc.,
may begradudly flooded when gpproved by the Engineer after the
concreteis 12 hoursold, provided the curing water conformsto
921.01. Thetemperatureof thiswater shall bemaintainedat 35F
(2C) or abovefor the specified curing time.
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(b) Burlap. Twolayersof burlap shal beused. Successivestrips of
burlap shdl be overlapped a minimumof 6in. (150 mm). The
second burlap layer shall be placed not lessthan 45 degrees (0.8
rad) tothefirstlayer, orinlieuof this, the6in. (150 mm) overlap of
the second layer may be placed midway between thefirst layer.
Thismaterid shdl bethoroughly saturated by immersionincuring
water for at least 24 hours prior to placement and shall be kept
saturated throughout thetime specified for curing.

(c) WhiteOpaquePolyethyleneBacked Nonwoven Fabric. One
layer of white opaque polyethylene backed fabric shall be used.
Successive strips shall beoverlapped aminimumof 6in. (150
mm). Thismateria shal bethoroughly saturated by immersionin
curing water for at least 24 hours prior to placement and shall be
kept saturated throughout thetime specified for curing.

(d) Cotton Mats. Onelayer of cotton mat materia shal beused and
shall bekept thoroughly saturated with curing water prior to place-
ment and throughout the time specified for curing. Thematerial
shdl bekept intight contact with the concrete.

(e) WhiteOpagueBurlap Polyethyleneor White OpaquePoly-
ethyleneFilm. Thewhite opague burlap polyethylene sheeting
shall be placed on no lessthan onelayer of wet burlap with the
burlap side of the sheeting facing down. Whiteopague polyethyl-
enefilm, if used, shall be placed on nolessthan two layersof wet
burlap. Only onelayer of cotton matsisrequired in any usage.
These materialsmay only be used atop thewet burlap or cotton
matson unobstructed flat and reasonably level surfaces.

Adjacent mats or sheets shall be lapped nolessthan 1 ft (0.3
m). Theendsshall be brought down around the sides of the con-
cretebeing cured and securely fastened to makean air-tight sedl.

Thewhiteopague burl gp polyethylene sheeting or thewhiteopague

polyethylenefilm shall remainin placefor thesamelengthof timeas
required for burlap or cotton mats. These protective coverings
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need not be wetted down, however, the covered burlap or cotton
matsshal| bekept wet for thetimeinterval specified.

(f) Liquid Membrane. Liquid membraneforming compound shall
be appliedin conformancewith manufacturer’srecommendation
or asdirected by the Engineer. The material shall be applied by
sprayersand shdl bethoroughly agitated beforeand during use.

414.03.10 Bridge Deck Slabs. Bridge deck dabsand top dabsof cul-
vertswithintegra wearing surfaces, including sdewaks, shal becured as
follows

The Contractor shall have misting equipment available. Prior to place-
ment of any concrete, operation of themigting equipment shall beverified by
the Engineer to insure that the equi pment and procedure are capabl e of
misting theentire placement areawithout damaging thefresh concrete. This
shall be doneat thelocation of proposed use each day that adeck place-
ment isto be made. Ample spare parts, water, fuel, etc. shall bereadily
avallable. A back-uptested unitshall asobeavailable.

The Contractor shall cover thefinished concrete with wet burl ap asspeci-
fiedin414.03.09(b). Theconcrete covering shall progressimmediately
after the concrete has been finished but no portion of the concrete shall
remainuncovered for morethan 45 minutesafter placement. Mist spraying
shall beused when directed by the Engineer, and when the concreteisnot
covered withwet burl gowithin 30 minutesafter placement. Oncemidingis
sarted it shall continueuntil wet burlapiscompletein place.

Useof themist spray shal not relievethe Contractor of theresponsibility
for covering theconcretewithin the45 minutesafter placemen.

After theconcreteiscovered with wet burlapit shal becuredin conform-
ancewith 414.03.09(b) for the remainder of the seven day period. The
two layersof burlap shall be kept continuoudly and uniformly saturated
throughout the curing period. White opague burlap polyethylene sheeting
and white opaque polyethylenefilm or clear polyethylenefilm shdl not be
placed over wet burlap except when approved by the Engineer inwriting
for cold westher protection. A sufficient quantity of soaker hosesshall be
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used to meet these requirements. The Contractor shall takeimmediate
actionto remedy improper saturation of any areathroughout theentire cur-

ing period.

The Contractor shal provideasufficient number of experienced person-
nel and necessary equi pment to ensure proper placement, protection and
curing of theconcretein conformance with these Specifications.

The Contractor shal aso providetemporary troughs, dams, etc., neces-
sary to prohibit therunoff water from reaching any travel ed roadway, shoul-
der or sdewak. Theproposed methodsof controlling runoff water inthese
areassha| be submitted to the Engineer for approva beforeuse. Theplan
shall includelocations of all troughsand dams, aswell asthe proposed
methodsof attaching themto any portionsof thestructure. Thereshal be
nowelding or drilling holesinany portion of apermanent member of the
dructure.

After the procedureisunderway, it shal be evaluated, and any areasnot
functioninginamanner acceptabl eto the Engineer shall bemodified by the
Contractor to satisfy therequirementsfor retaining and directing theflow of
water.

In rehabilitation construction, wherethefull use of temporary troughs,
dams, etc., isnot practicd , modificationstothe provisonsfor controlling the
runoff water shall be made by the Contractor and approved by the Engi-
nesr.

414.03.11 Congr uction Joints. Congtruction jointsshdl bekept toamini-
mum andwill be permitted only wherespecified inthe Contract Documents,
or authorized by the Engineer inwriting.

Thesurface of the hardened concrete shall be cleaned and kept moi st-
ened until the additional concreteisplaced. Thetop surface of concrete
shdll belevded usngagradestrip, unlessotherwisespecified. At chamfers
thetop surface of the concrete shal be stedl trowel ed adjacent to thecham-
fer usng thetop surfacefor thechamfer strip asaguide.
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Whereafeather edge might be produced at aconstruction joint, asinthe
dopedtop surfaceof awingwall, aninset form shal beused to producea
blocked inaddition to the preceding placement which shal producean edge
thickness of concreteof aminimum  6in. (150 mm) succeeding place-
ment.

The Contractor shall place an epoxy bonding compound on the surface
areasof exigting concrete (concretethat existed prior to thebeginning of the
Contract) whichwill bein contact with new concrete. Epoxy bonding com-
pound shall a so be appliedtotheentireface of al bridge deck dab con-
structionjoints. Thesurfacesto be coated shall be clean, sound, and dry
and bonding compound sha |l bemixed and appliedin conformancewiththe
manufacturer’ srecommendations.

414.03.12 Linseed Oil Protective Coating. Linseed oil protective coat-
ing shall beappliedto theintegral concrete bridge deck dabs, box culvert
wearing surfacesand s dewalkson bridgesand box culvertswhen the per-
tinent Linseed Oil Protective Coating item appearsin the Contract Docu-
ments.

Permanent paint or tapelane markingsrequired onthestructuresshall be
placed prior to the application of thelinseed oil protectivecoating. The
concrete surfacesto betreated shall also be cured, dried and thoroughly
cleaned of al dust, dirt, and del eterious material prior to placing thefirst
linseed oil protectivecoating.

If theconcreteiswet, it shall beallowed to dry for onetotwo daysat a
minimumtemperatureof 60 F (15 C) minimum. If theconcretesurfacesare
extremely dry, the Contractor shal either wet the concretethoroughly and
alowittodry for oneor two daysor gpply athird protective coating at the
samerate per gallon asthe second coat, asdirected by the Engineer. The
ambient temperature at thetime of application shall be50 F (10 C) mini-
mum. Following the second gpplication, theambient temperatureshall be
40 F (5C) minimum. Two coatsshdl beapplied ondl top surfacesthat are
not grooved. The first coat shall be applied at a rate of 1gal/40yd?
(4liter/33m?). Thesecond coat shdl beapplied at arateof 1 ga/67 yd? (4
liter/56 m?). On bridgedecksand top dabsof box culvertsthat aregrooved,
thefirst coat shall beapplied at arateof 1 gal/25y? (4liter/21 m¥). The
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second coat shall beapplied at arateof 1 gal/45yd? (4liter/38m?). The
second coat shdl not begpplied until thefirst coat isdry. If additiona coats
arerequired, there shall beaminimum of 24 hours betweenthem. The
drying timemay beincreased astheambient temperaturefalsbelow 70 F
(21C).

414.03.13 Cold Weather Protection. Concrete shall be protected and
heated after it has been placed whentheair temperaturein the shade and
away fromartificial heat dropsto40 F (5C) or lower at thetimeof placing
or at any timewithin the number of days specified herein. Protectionand
heeting shdl beasfollows.

(@) Ordinary concreteshall be protected and kept continuoudly at a
temperaturenot lessthan 50 F (10 C) for at least 7 daysfollowing
placement.

(b) Inno casesndl concretebe heated to morethan 100 F (38 C). At
theend of the heating period, the concrete surfacesshal be cooled
tothetemperatureof theoutsdeair by dowly reducingtheartificia
heat at auniform rate until the temperature of theoutside air is
reached within a24 hour period.

The Contractor shal havetarpaulins, insulating devices, and other
suitablematerialsat theSteto encloseor protect dl portionsof the
concreterequiring protection. Materidsshdl beingalled asclose
aspossiblebefore placing the concrete, and it shall beingtalled as
rapidly as possibleto keep exposureto cold weather to amini-
mum. Where heatingisrequired, the spacesto be heated shal be
completely enclosed and thetemperaturekept a required levelsby
theuse of heatersapproved by the Engineer.

TheContractor shdl provideasufficient number of maximuny mini-
mum recording thermometersto record temperaturesin each con-
crete placement undergoing cold westher protection.

Thecuring periodfor dl structure concreterequiring cold weather

protection shall conform to the cold weather protection period ex-
cept whenthenormal curing periodislonger.
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414.03.14 Under pinning Old Foundations. If underpinningisrequired,
the Contractor shal perform therequired work asdirected by theEngineer.
Theoperation shal consist of therestoring or lowering of theold founda
tionswith concrete. Theconcreteshal beMix No. 6. Excavationandthe
underpinning operationsshall be donein part section, so asnot to remove
morethan 10 percent of the supporting areaunder theold foundation a one
time. Theconcreteshal haveamaximumdumpof 1%2in. (40 mm). When
directed by the Engineer, underpinning sha | beingtdled by hand, pneumatic
or pumping processes. Theusua curing and cold westher requirementswill
be del eted for the underpinning with other provisionsfor curing and protec-
tionimprovised onthejob asmay bedirected.

414.03.15L cadson Concr ete Structur es. Theerection of Sructurd sted!
or concrete superstructures on concrete substructuresshall start whenthe
Contractor has completed curing, removed formsand substructure con-
cretehasreached aminimum compressive strength of 3000 ps (20.7 MPa).

No loadsmay be applied to the concrete superstructure (including loads
of stored materia's, equipment, concrete safety parapets, sdewa ks, me-
dian curbs, etc., placed upon the concrete dab) until the concreteinthat
portion of the deck hasattained aminimum compressive strength of 3000
psi (20.7 MPa).

Notrafficincluding the Contractor’ svehiclesand equipment shal berouted
onto any new portion of bridge deck until the concrete cylinder breaksfor
thefind section of that unit of thedeck hasattained aminimum compressive
strength of 4500 psi (31.0 MPa) and curing of concreteiscompleted.

414.03.16 Prevention and Removal of Stainson Concr ete. The Con-
tractor shal prevent rust from structurd stedl, staining by bituminousmate-
rialsor any other substance from discol oring any portion of the concrete.
The Contractor shall use construction proceduresthat prevent staining of
any of theconcrete. Whereunpainted structura steel hasbeen specified,
the Contractor shall protect the pier caps, columnsand abutmentswitha
wrapping of reinforced polyethyleneor smilar materid whichshdl beleftin
placeto prevent staining until after the structurehasbeen completed. If any
portion of theconcreteisstained, the stainsshall beremoved and concrete
restoredtoitsoriginal color without damageto the concrete. Thework
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shall be done at the Contractor’s expense as directed by the Engineer.
Chemica solventsshall not be used to remove stainsunless approved by
the Engineer.

414.03.17 Safety Hazar ds. The Contractor shall beresponsiblefor gas
detectioninand ventilation of confined spacesas specified in TC-3.06.

414.03.18 Defective Wor k. Defective work exposed upon removal of
theformsshal beentirely removed or repaired within 24 hours, asdirected
by theEngineer.

(a) Edgesof materid remainingin place shall becut perpendicular to
thefinished surfaceto thefull depth of themateria removed, but not
lessthan 1in. (25mm). If theremova of defectiveconcreteaffects
thestructura requirements, themember aso shal beremoved and
replaced asdirected by the Engineer.

(b) Defectiveareasshdl becleaned.
(c) Defectiveareasshd | be coated with an epoxy bonding compound.

(d) Defectiveareasshall be patched with concrete mortar or epoxy.
Thecolor, contour, and texture of surrounding concrete shall be
matched ascloseaspossible.

414.04 MEASUREMENT AND PAYMENT. Portland cement con-
cretestructureswill bemeasured and paid for asspecified. Thepayment
will befull compensationfor al materid, 1abor, equipment (including safety
equipment), tools, formsand form remova, reinforcement stedl, curing and
misting, scuppers, mechanica and eectrica work, dl costincidentd tothe
conducting of testsfor oxygen content and presence of gasesand applying
mechanical ventilation to confined spaces, year built markings, andinciden-
talsnecessary to completethework.

The congtruction of drainageand weep holes, any pipe necessary, expan-
sonmaterid, flashing, dampproofing, membranewaterproofing, epoxy bond-
ing compound, jointsand their placement will not be measured but the cost
will beincidenta tothe concreteitem. No deductionin concretequantities
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will bemadefor pipesor conduitshaving diameterslessthan 8in. (200 mm)
nor for reinforcement steel, anchorsor any other gppurtenances.

414.04.01 Portland cement concrete for Footing Concrete and
Subfoundation Concretewill be measured and paid for at the Contract unit
priceper cubicyard.

414.04.02 Portland cement concretefor Substructure Concretefor Bridge,
Superstructure Concretefor Bridge, Reinforced Concrete Box Culverts
and Retaining Walswill not bemeasured but will bepaid for at the Contract
lump sum price. The cost of the epoxy coated reinforcement steel shdl be
excluded fromthe Contract lump sum pricefor Superstructure Concretefor

Bridge.

414.04.03Wingwallsandfootingsfor reinforced concrete box culvertswill
not bemeasured but the cost will beincidental to the Reinforced Concrete
Box Culvertitem.

414.04.04 Parapets on bridges, wing walls, reinforced concrete box cul-
vertsand retaining walls, or concrete median barrierson bridgesand top
dabsof reinforced concrete box culvertswill be paid for at the Contract
lump sum pricefor the pertinent Concrete Parapet or Concrete Median
Barieritems.

414.04.05 Deleted

414.04.06 Hoodlighting will be measured and paid for at the Contract unit
price per each night used, including fuel, backup generator, setup, reloca
tionandremoval.

414.04.07 Linseed oil protective coating will bemeasured and paid for at
the Contract unit price per squareyard for the pertinent Linseed Oil Protec-
tive Coatingitem. The payment will befull compensationfor all materid,
labor, equipment, tools, and incidental snecessary to completethework.

414.04.08 Temporary supportsor piling will not bemeasured but the cost
will beincidenta totheformwork.
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SECTION415—LIGHTWEIGHT
SUPERSTRUCTURE CONCRETE

415.01 DESCRIPTION. Thiswork shal consst of congtructingthelight-
welight concrete portionsof thestructure as pecified inthe Contract Docu-
ments

415.02MATERIALS. Materidsshal conformto 414.02 except asmodi-
fiedherein.

Control testing for Compression Test and Unit Weight of Cured Concrete
shall be two companion cylindersfor each 100 yd® (80 m?), or fraction
thereof, asspecifiedinM 195.

Lightwel ght concreteshal haveaminimum compressvestrength of 4500
psi (3L.0MPa).

Aggregate shall conformto Section 901.
Linseed ail protective coating shall conformto 902.12.

Lightweight concrete shall be composed of Typel portland cement, an
gpproved ar entraining admixture, TypeA or D chemica admixture, water,
lightwel ght coarse aggregate, fine aggregatesand shall be proportioned as
specifiedin 211.2 of the ACI’sRecommended Practicesfor Sdection Pro-
portionsfor Structura Lightweight Concrete. Fly ash or ground iron blast
furnace dag may be substituted for portland cement aspecifiedin 902.06.

Minimum cement content shall be 700 Ib/yd? (415 kg/nm?). Themaxi-
mum average unit weight of the cured concreteshdl be 118 1b/ft® (1840
kg/m?3). Air entrainment shall be determined by volumetric method as
specified inT 196, and shal be 6t0 9 percent (entrapped plusentrained).
Slump shall be 3 in. (75 mm) maximum. Water added to the mix using
saturated aggregates shall not exceed awater/cement ratio of 0.45. Net
water including theabsorbed water shal not exceed awater/cement ratio of
0.75.
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415.03CONSTRUCTION. Construction shal conformto 414.03 and
thefallowing:

Handling of lightweight aggregates shall bearranged to provide athor-
ough sprinkling of the aggregates during the stockpiling to produce damp
aggregate. Sprinkling shal bedoneto obtain uniform digtribution of mois-
ture. Aggregatesshall then be allowed to drain aslong as necessary to
produceauniformmoisture content, and themoi sture content shdl bemain-
tained asmuch aspractica until theaggregateisused. Theadmixturesshal
be added to the mix as specified in themanufacturer’ srecommendations.

415.03.01 Existing Structures. Bridgesshall not have hot mix asphalt
wearing surfacesand the top of the concrete dab bridge deck shall bethe
riding surface of thebridge. To placethetop of the concrete bridge deck
dabstothe planned lineand grade of theroadway, the Contractor shall take
elevationsalong the bottom of the bottom flange or top of top flange (re-
move small sectionsof dab over stringersor usepilot holes, etc.) at the
center and quarter pointsof al stringers, and at other pointsif necessary to
provideamaximum spacing of 25ft (7.6 m) between devations, (pointsto
correspond ascloseaspossibletothelocationsof thefinishroadway eleva-
tionsprovided inthe Contract Documents) prior to removing theexisting
dabs. After removing the decks, the Contractor shall take anew set of
elevationsat the exact same pointsand ascertaintherebounds. The Con-
tractor iscautioned that the deck replacement materid may belighter than
the existing deck and the deflection caused by lighter materia will beless
than the material removed. The Contractor shall computemodified re-
bound figuresto beusedinlieu of dead |oad deflectionsto establish grade
controlsto producefinished topsof concrete bridge decksthat will betrue
toasplannedlineand grade.

415.04 MEASUREMENT AND PAYMENT. Lightweight concrete
gructureswill bemeasured and paid for asspecified. The payment will be
full compensationfor al materid, |abor, equipment (including safety equip-
ment), tools, formsand formremoval, reinforcement sted, curing and mist-
ing, scuppers, mechanica and dectrical work, al cost incidenta tothecon-
ducting of testsfor oxygen content and presence of gasesand applying
mechanica ventilation to confined spaces, year built markings, andinciden-
talsnecessary to completethework.
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The construction of drainage and weep holes, any pipe necessary, ex-
pansonmeaterid, flashing, dampproofing, membranewaterproofing, epoxy
bonding compound, jointsand their placement will not bepaid for but the
cost will beincidental to thelightweight concreteitem. No deductionin
lightweight concrete quantitieswill be madefor pipesor conduitshaving
diameterslessthan 8in. nor for reinforcement steel, anchorsor any other
appurtenances.

415.04.01 Lightweight Superstructure Concretewil | not bemeasured but
will bepaidfor a the Contract lump sum price unless other-wise specified
inthe Contract Documents.

415.04.02 Lightweight concrete parapets and median barrierswill not be
mesasured but will bepaidfor at the Contract lump sum pricefor the perti-
nent Lightwei ght Concrete Parapet or Lightwei ght Concrete Median Bar-
rieritems.

415.04.03 Deleted

415.04.04 Floodlighting will be measured and paid for as specified in
414.04.06.

415.04.05 Linseed Qil Protective Coating will bemeasured and paidfor as
specifiedin414.04.07.

SECTION 416- REINFORCEMENT FOR
CONCRETE STRUCTURES

416.01 DESCRIPTION. Thiswork shdl conss of furnishingand placing
reinforcement, including deformed stedl bars, wiremesh and plain round
stedl spird bars, asspecifiedinthe Contract Documentsor asdirected by
the Engineer. Reinforcement shall be uncoated or epoxy coated as speci-
fied inthe Contract Documents.
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416.02MATERIALS.

Grout 902.11(c)
Deformed Stedl Bars 908.01

Plain Round Sted Barsfor

Column Spirds 908.02
WireMesh 908.05 and 908.06
Fusion Bonded Epoxy

Powder Coating for Stedl 917.02

Gavanizing A 153

416.02.01 Supports. Materia for all supportsshall beapproved coated
metd, plagtic, plagtictipped or gdvanized. Aluminumshall not beused. All
materialsshall beacceptableto the Enginesr.

Thewiresupportsfor epoxy coated stedl bars shall be compl etely cov-
ered with 1.5t0 9.0 mils (0.04 to 0.23 mm) of adherent epoxy coating
except for minimum necessary contact marks. Therenforcement sted shdl
beheldin placewith plastic coated tiewiresfabricated for this purpose.

Steel barsused as supportsfor epoxy coated steel bars shall be epoxy
coated inthe samemanner asreinforcement stedl.

416.03 CONSTRUCTION.

416.03.01 Working Drawings. When the Contract Documents do not
includereinforcement ed details, the Contractor shal submitworking draw-
ingsto be approved by the Engineer prior to the start of any fabrication
unlessotherwise specified. Detailsshal conformtothe Administration’s
Reinforcing Bar Detailing Manud and TC-4.01.

416.03.02 Plan Dimensions. All dimensionsrelated to reinforcement stedl
areout to out measurement except the spacing ismeasured center to center.

416.03.03 Cutting and Bending. Reinforcement bars shall be cut and
bent at themill or shop to the shapes specified in the Contract Documents
before shipment tothejob site. Reinforcement barsshall not bebentinthe
field except to correct errors, damage by handling and shipping, or minor
omissionsin shop bending.
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Epoxy coated reinforcement barson skewed bridgesand in other loca-
tionsthat aregpecifiedto becutinthefield shdl beeither sawed or sheared
but shall not beflamecut.

All bending shal conformto the American Concrete I ngtitute (ACI) Speci-
ficationstolerancesmodified to cover requirementsas pecifiedinthe Con-
tract Documents.

416.03.04 Shipping, Handling, and Protection of M aterial. Reinforce-
ment sted barsshall beshippedin standard bundlesand tagged and marked
inconformancewiththe provis onsof the Code of Standard Practiceof the
ConcreteReinforcing Sted Indtitute. Bundlesshd | bekept intact and mate-
rial undamaged and properly identified until ready for use.

Coated steel shall be bundled together for shipment using excelsior or
other materia sasapproved by the Engineer and banded using plastic or
padded metal bands.

Bundles shall be stored at the site on suitable blocking or platformsat
least 4in. (100 mm) abovetheground or vegetation. They shall be kept
freefromvegetation growth, accumulationsof dirt, ail, or other foreign ma:
terial. Blockingshdl besufficiently closeto avoid bending and distortion of
thebars. Any distortion of the bars or damageto epoxy coating shall be
corrected asdirected by the Engineer at the expense of the Contractor.

416.03.05Placingand Fagtening. All reinforcement sted, including dowel
bars, shall be accurately placed in the position specified inthe Contract
Documentsor working drawings, and firmly held during thedepositingand
setting of the concrete. Reinforcement steel or dowel bars shall not be
insertedinto plastic concrete.

Barsshall betied at al intersectionsexcept aternateintersectionsneed
not betied where spacing islessthan 1 ft (0.3 m) ineach direction. On
bridge decksand thetop dabsof box culvertsal intersectionsshal betied
inthetop mat of reinforcement. Reinforcement steel barsembedded in
concreteshall not be bent after they areinplace.

Beforeany concreteisplaced, al mortar shal be cleaned fromtherein-
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forcement. No concrete shall be deposited until the placing of therein-
forcement barsisingpected and isacceptableto the Engineer. Thisshal not
relievethe Contractor of therespongibility for any shifting of thebarsduring
the placement of concrete.

Reinforcement barsshall be supported and their distancesfrom faces of
formsshall be maintained by means of approved templates, blocks, ties,
hangers or other supports. Barsin the bottom of footings shall be sup-
ported on approved precast concrete blockswith embedded tiewiresor
suspended in place. Barsin the tops of footings shall be supported by
supportsthat are approved by the Engineer.

Metal, metal with plagtictipped legs, or plastic chairsshall not beused
againgt formed surfacesthat will beexposedin thefinished structure.

A find visud ingpection of epoxy coated sted at the construction sitewill
be made by the Engineer after the stedl isin placeand immediately prior to
placingtheconcrete. Any areasdesignated by the Engineer whichrequire
repair shal be patched with epoxy. No concreteshd| beplaced onapatched
areauntil the patching material iscuredfor onehour. The Contractor shall
alow the Engineer four hoursof norma working timeafter thereinforce-
ment and formsarein placeto conduct theinspection.

416.03.06 Splicing. Barsshall befurnishedinthelengthsand spliced as
specifiedinthe Contract Documentsand gpproved shop drawings. There
shd| beno additiond splicing of barswithout written approvd of the Engi-
neer. Lap splicesshdl bemadewith the barsin contact and wired together.

Welding of reinforcement sted! or attachmentsthereto shdl not take place
without written authorization by the Engineer.

416.03.07 Tying New Concreteinto Existing Concrete. Onal projects
where portionsof exigting Structuresareto be used inthefinished structure
and existing concreteisto beremoved, the existing reinforcement stedl to
beincorporatedinthefind sructureshdl bestraightened and cleaned. Care
shdl betaken not to damage these bars.

Any exposed exigting reinforcement stedl, whichisto beincorporatedinto
thefind Sructure:
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(@) Andintheaopinionof theEngineer haslost 20 percent or moreof its
origina crosssectiond areg, shall becut out. A new bar of thesame
diameter shall be provided and placed so asto havethe minimum
required |ap at each end of the new bar, or modified as per (c).

(b) Wheretherequired bar [aplengthisavailable, it shal beused asa
dowd.

(c) Wheretherequired bar lapisnot availableor limitsof concrete
removal to achieve bar lap aretoo great, awelded or approved
mechanica spliceshdl beprovided.

All existing reinforcement steel extending into an areainwhich epoxy
coated reinforcement stedl isrequired shal be sandblast cleaned and epoxy
coated.

If expected reinforcement sted ismissing, or apattern differing from that
shown ontheexigting Contract Documentsisuncovered, thenthe Office of
Bridge Deve opment shall be contacted for evaluation.

Wheredowel barsarerequiredtotienew concreteinto an existing struc-
ture, thedowel holesshall beat |east the diameter of the dowe bar plus 1/
2in. (13mm).

416.03.08 Subgtitution. Subgtitution of different szebarswill be permitted
only when gpproved by the Engineer. No additiona compensationwill be
alowed for subgtituting larger sizebarsin lieu of thebarspecified.

416.04MEASUREMENT AND PAYMENT. Thepayment will befull
compensation for al materid, labor, equipment, tools, cleaning, coating,
and incidenta snecessary to completethework.

416.04.01 Reinforcement steel barsor epoxy coated reinforcement stee!
barswill not be measured but the cost will beincidental to other pertinent
items specified unlessanitem for reinforcement steel barsappearsinthe
Contract Documents.

416.04.02 Reinforcement Steel Barsor Epoxy Coated Reinforcement Sted!
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Barswill not bemeasured but will bepaidfor at the pertinent Contract lump
sumprice.

416.04.03 Reinforcement Steel Barsor Epoxy Coated Reinforcement Stedl
Barswill be measured and paid for at the Contract unit price per pound
based on the original approved overall lengths of bars computed onthe
bas sof thenomina unit weightsper linear foot.

416.04.04 Deleted

SECTION 417 - DAMPPROOFING AND
MEMBRANE WATERPROOFING

417.01 DESCRIPTION. Thiswork shal consist of dampproofing and
waterproofing of concretesurfaces. Thetypeof sysemwill bespecifiedin
the Contract Documents.

417.02MATERIALS.

AsphdticMaterids 913.01
Asphat Primer 913.02
Fabricfor Usewith Asphalt 913.03

MembraneWaterproofing and Dampproofing  921.12

417.03CONSTRUCTION.

417.03.01 Stor age. Waterproofing fabricsand membranes shall be stored
inadry protected place. Agphat materiasin containersshall bekept closed
whennotinuse,

417.03.02 SurfacePr epar ation. Dampproofing or membranewaterproof-
ing shall not beapplied until curing has been completed and surfacesare
protected against cold. All surfacesshall be dry, smooth and freefrom
projectionsand holes.
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When dampproofing and membranewaterproofing are specified for joint
gpplication, themembranewaterproofing shal begppliedfirst. Dampproafing
or membranewaterproofing shal not be donewhenthetemperatureisless
than40F (4 C).

417.03.03 Coatingfor Damppr oofing. Thecoating for dampproofing shal
consist of two prime coatsand one sedl coat applied to thefollowing con-
cretesurfacesthat will bein contact with backfill.

(a) Abutmentsand abutment wingwalls, except that portionwhichis
placed againg undisturbed materid.

(b) Top of top dabs, rear faces of headwalls, dopewalls, and wing
wallsof al reinforced concrete box culverts, and the bottom of
bottom dabsof precast reinforced concrete box culverts.

(c) Rearfaceof retainingwalls.

417.03.04 Coatingfor MembraneWater proofing. Thecoating for mem-
branewaterproofing shall consist of aprime coat, threemop coets, and two
layersof fabric.

Membrane waterproofing as described above shdl be gpplied to theface
of al congtructionjointsfor awidth of 16in. (406 mm) minimum centered
onthejoint for concrete structures next to backfill above normal water
surface, with backfill on ones deand atmosphere onthe other side.

417.03.05 Application of Dampproofing. Careshall betakento confine
all coatingsto the areasto be covered to prevent coating of parts of the
structure that will be exposed to view in the completed structure.
Dampproofing shdl begppliedtothefull faceof dl contractionjoints.

Thedampproofing materid shdl begppliedfollowing themanufacturer's
recommendations. When no recommendations are provided, the
dampproofing materia shal beappliedtothecured, cleaned, and dry sur-
facesasfollows:

(a) Paintwithtwo coatsof primer for absorptivetreatment at arate of
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1/8 gal/yd? (0.57 1/m?) per coat. The second coat shall not be
applied until thefirst coat hasthoroughly dried. Themateria shall
not be heated.

(b) Afterthe second prime coat hasthoroughly dried, one seal coat
shall be applied by brushorroller a a rate of 1/8ga/yd?(0.57
I/m?) of surface. When necessary, thismaterial may be heated, but
notinexcessof 150 F (66 C).

417.03.06 Application of M embraneWater proofing. When membrane
waterproofingisapplied, thecured, cleaned and dry surfacesshal| be coated
withaprime coat and covered with mop coatsand layersof fabric.

417.03.07 Roll or Sheet Water proofing M embrane. Andternatesys
tem of waterproofing or dampproofing congsting of rollsor sheetsof mem-
branematerid may beusedinlieu of theabovecoatings. Therollsor sheets
shdll begppliedin conformancewith themanufacturer’ srecommendetions.
For dampproofing, oneply shal berequired. For waterproofing, atwo ply
shdl berequired, withtheouter ply protected by afactory-goplied synthetic
textile protection, which shall be approved by the Engineer.

Coating Procedur e Thesurfacesshall first be coated withaprimer at a
rateof 1/8 gal/yc? (0.57I/n?) of surface. Theprimecoat shal beapplied 24
hoursinadvanceof gpplying any mop coatsand shall bedry beforethefirst
moppingisapplied. Theprimer shall not be heated.

Asphdt for mop coats shal be heated to atemperature between 300 and
350 F (149 and 177 C), with frequent stirring to avoid local overheating.
Theheating kettlessha | be equipped with thermometers.

Thewaterproofing shdl begin at thelow point of the surfaceto bewater-
proofed, so that water will run over and not against or along thelaps.

Thefirgt strip of fabric shall behdf width. Thesecond shdl befull width,
lapped thefull width of thefirst sheet. Thethird and each succeeding strip
thereafter shall befull width and lapped so that therewill betwo layersof
fabricat al pointsand threelayers with laps not less than 2in. (50 mm)
wide at edges of strips. All lgpsat endsof stripsshal be12in. (300 mm)
wide.
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Beginning at thelow point of the surfaceto bewaterproofed, asection 20
in. (500 mm) wideand thefull length of the surface shal bemopped withthe
hot asphat. Immediately following themaopping, thefirst strip of fabric shal
be pressed into placeeiminating al air bubbles. Thisstrip and an adjacent
section of thesurface of awidth equd to dightly morethan haf thewidth of
thefabric being used shall then be mopped with hot asphalt and afull strip
and afull width of thefabric shall be pressed into place asbefore. The
forward or upgrade half of thissecond strip and an adjacent section of the
concretesurface shdl then bemopped with hot asphalt and the third strip of
fabricshingledonsoastolgpthefirg stripnot lessthan 2 in. (50mm). This
process shall be continued until theentiresurfaceiscovered. Theentire
surface shdl then begiven afina mopping of hot asphalt. Thereshdl bea
complete coating of agphat between al layersof fabric.

Inall cases, the mopping on concrete shall cover the surface so that no
gray spotsappear, and on clothit shall be sufficiently heavy to completely
conced theweave. Agphdt shal beapplied at theratesof 1.2 gd/yc? (5.42
I/m?) on horizontal surfacesand 1.4 ga/ycP (6.321/m?) onverticd surfaces.
Thework shall beregulated so that at the close of aday’swork, al cloth
that waslaid shall havereceived asmany coatingsaswasrequired for that
stage of completion. Specia careshall betaken at al 1apsto seethat the
clothisthoroughly sealed down.

Membrane Car e. At the edges of themembraneand any pointswhereit
ispunctured by appurtenancessuch asdrainsor pipes, it shall beflashedin
amanner acceptableto the Engineer to prevent water from getting between
the waterproofing and the waterproofed surface. Damageto the mem-
braneshall berepaired. Repairsshal extend beyond the outermost dam-
aged portion, and the second ply shall extend at least 3in. (75 mm) beyond
thefird.

417.04 MEASUREMENT AND PAYMENT. Dampproofing and

MembraneWaterproofing will not bemeasured but the cost will beinciden-

tal to other pertinent items specified inthe Contract Documents.
SECTION 418— PNEUMATICALLY APPLIED MORTAR

418.01 DESCRIPTION. Thiswork shdl consst of furnishingand placing
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pneumatically applied mortar asspecified inthe Contract Documentsor as
directed by the Engineser.

418.02MATERIALS.

FineAggregate/Sand 901, Table901 A

Cement 902.03

CuringMaterids 902.07

Renforcement Bars 908.01, 908.02, and 908.08
Anchor Bolts 909.06

Water 921.01

Cement shall be Typel furnished in paper sacksweighing 941b (43kg).
Sand shdl not contain morethan 6 percent moisture by weight. Pneumati-
caly applied mortar shdl haveaminimum 28 day compressivestrength of
3500t0 5000 psi (24.1to 34.5MPa).

All mixesshall begpproved by the Engineer prior to starting work.

418.02.01 Test Panels When specified inthe Contract Documents, test
pand sof variousmix combinations, admixtures, and materia sshdl bepre-
pared and cured by the Contractor. Onetest panel shall be prepared for
every 100 ft® (3 m3) of mortar in place. Additional test panelsshall be
prepared asdirected by the Engineer. Each panel shdl be36in. (910 mm)
sguare and 8 in. (200 mm) deep. At least one half of each panel shall
containthe samereinforcement asthestructure. A separate pand shdl be
fabricated by each gpplication crew using the equipment for each mix de-
sign, andineach shooting position encountered.

The Contractor shall beresponsiblefor the preparation and curing of all

test pands. TheContractor shall coreeach test pand and thecoresshdl be
deliveredtotheLaboratory for testing. Coresshdl haveaminimumdiam-
eter of 4in. (200 mm) and aminimumlength of 8in. (200 mm). Eachcore
will betested incompressionat 7, 14, and 28 days. Core strength correc-
tionwill conformto T 24.

Thecut surface of each specimenwill beexamined by theEngineer. Ad-
ditiona surfacesshdl beexposed by sawing or breaking the pand whenthis

387


https://418.02.01

iscons dered necessary to check soundnessand uniformity of themateria.
All cut or broken surfacesshd| be dense and freefrom lamination and sand
pockets.

418,03 CONSTRUCTION. TheContractor shall provide safeaccessto
all areasof theexisting structureto berepaired. Prior tothe start of any
repair work, the Contractor, in the presence of the Engineer, shdl conducta
full and thoroughingpection of theareasto berepaired. Thepurposeof this
ingpectionwill betoidentify thelocation and extent of each areaof concrete
deterioration and repair. Theextent of removal and the determination of
when sound concreteisencountered shal beasestablished by the Engineer.

If at any timean areaisidentified ashaving deteriorated concrete exceed-
ingadepth of 6in. (150 mm) behindtheorigina finish surface, al concrete
remova intheimmediateareashall op and the Engineer shal benatified.
The Contractor shall not resumework until directed to do so by the Engi-
nesr.

418.03.01 Equipment. All equipment shal be capableof thoroughly mix-
ingdl materia used and shdl becdibrated.

Themixer shdl be self cleaning and capableof discharging al mixed ma-
terid without any carry over from onebatchtothenext. Mixing equipment
shdll becleaned at |east onceaday.

Theair compressor shall be of ample capacity to maintain asupply of
clean, dry air adequateto providetherequired nozzlevel ocity for dl partsof
thework, whilesimultaneoudy operating ablow pipefor cleaning away
rebound. Theair and water pressure shall be constant and not pul sate.

418.03.02 Stor age. Storage and handling of cement shall conform to
902.01. Sand shall be stored to prevent segregation or contamination of
thematerid.

Reinforcement sha | be stored on blocking racksor platformswhichwill

keep them of f the ground, and they shall be kept freeof dirt, oil, grease,
paint, and other foreign metter.
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418.03.03 SurfacePrepar ation. Thedeteriorated areas of concreteshall
be removed to sound concrete with a30 Ib (14 kg) maximum chipping

hammer to aminimum depth of 1in. (25 mm) behind thereinforcement
Sed.

After the Engineer hasdetermined that the cavity surfaceissound, it shall
be sandblasted. Just prior to mortar application, all surfacesshall bethor-
oughly cleaned, followed by wetting and damp drying.

The Contractor shall contain all blast waste and |oose concrete and
promptly removeit to an approved disposal site. Blast wasteand loose
concrete shall bekept out of waterways.

418.03.04 Reinfor cement. If sound concreteisencountered beforethe
reinforcement stedl isexposed, then sound concrete shdl beremovedtoa
depthof 1in. (25 mm) behind the existing reinforcement stedl. |f sound
concreteisfound within 3%2in. (90 mm) of the proposed finished surface,
theremoval shall stop and additional No. 4 reinforcement bars shall be
dowdledandingtaled a 12in. (300 mm) center to center horizontaly and
vertically, 2in. (50 mm) clear of proposed finished surface. Dowelling
detailsshall beasdirected by the Engineer.

All exposed exigting reinforcement steel that will beincorporatedinthe
new work shal besandblasted to anear whitefinishtoremoveadl rugt, dirt,
scaleandlooseconcrete. All deteriorated reinforcement barsthat havelost
20 percent or moreof their origina dimension shal be cut out and new bars
welded intheir place. Dual barsof equivalent or greater section may be
used. New reinforcement steel shal bewelded to existing reinforcement
ged asspecifiedinthe Contract Documents. TheEngineer will establishif
reinforcement steel isto bereused or replaced.

All areasto berepaired shal bereinforced with wiremeshinadditionto
thereinforcement sed.

For anchoring reinforcement to masonry surfaces, expansion bolts not
lessthan 3/8in. (10 mm) in diameter shall besetindrilled holes, or plain
round No. 4 barsshall be setin approved dry packed mortar tightly driven
indrilled holes. Drilled holesshall not belessthan 3in. (75 mm) deep. All
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boltsor barsshall be set in solid masonry (not in mortar, joints, or cracks)
and shall have headsor hooksontheir outer ends. Whereapproved by the
Engineer, wiremeshreinforcement shal bewired to exigting reinforcement
without the use of expansion bolts.

Mesh shall becut in sheetsof proper sze, and the separate sheetsshall be
bent over templates so asto follow closely the outlines of the member or
surfaceto becovered. It shall besecurely held inauniform position by
being tied with 14 gauge (2 mm) black annealed wireto the boltsor bars.
Tiesshal bespaced at 12 in. (300 mm) maximum.

Whereadjacent sheetsof meshjoin, they shdl overlap at least two squares
of themesh and betied together at interva snot exceeding 18in. (460 mm)
with 14 gauge (2 mm) black annedled wire.

418.03.05 Guides Sufficient guidesshall be provided to obtain thefull
thicknessof mortar specified toinsureuniformand straight lines.

418.03.06 Mixing and Screening. The cement and sand shall be uni-
formly dry mixedinabatch mixing machine. Mixed materid swhicharenot
applied asmortar within one hour after being mixed shall be discarded.
After themateriad saredry mixed and before being chargedinto the placing
machine, the mixture shall be passed through a3/8in. (10 mm) screen.

418.03.07 Application. Eachlayer shall bebuilt up by severa passesof
thenozzleover theworkingarea. Themixtureshdl emergefromthenozzle
inasteady, uninterrupted flow. Should theflow becomeintermittent for any
cause, it shall bedirected away from thework until it becomes constant.
Thedistance of the nozzlefrom thework shall be asrequiredto give best
resultsfor the conditions, and shal beheld perpendicular tothe gpplication
surface. When shooting through reinforcement, thenozzleshdl behdda a
dight anglefrom perpendicular to permit better encasement.

Theapplication of themixtureto vertica surfacesshal begin at thebot-
tom. Thefirst layer shdl at least completely embed thereinforcement.

Rebound shall not beworked back into the construction, nor shall re-
bound be salvaged and included in | ater batches.
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Rebound and overspray shall not bealowed tofall into waterwaysand
shall becomethe property of the Contractor, who shall dispose of thisma-
terial at the Contractor’sown expensein an approved disposd Site.

When alayer of pneumatically applied mortar isto be covered by asuc-
ceedinglayer, itshdl first bedlowedtotakeitsinitia set. Thendl laitenance,
loosemateria and rebound shal beremoved by brooming. Any laitenance
which hasbeen dlowedtotakefinal set shall beremoved by sandblasting
andthesurfacecleanedwithanair water jet. Inaddition, thesurfacewill be
sounded by the Engineer with ahammer for hollow sounding areasresulting
from rebound pocketsor lack of bond.

418.03.08 Curingand Cold Wesather Pr otection. Curingand cold weather
protection shall conformto Section414. Mortar shall bekept continuoudy
wet for at least seven daysafter gpplication. Theuseof aliquid membrane
forming compound will be permitted with prior gpoprova of the Enginesr.

418.03.09 Finishing. Theareaof repair on existing structuresshal befin-
ished to match theexisting structure.

418.04 MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensation for all cement, sand, water, test panels, cores, storage, and
for al material, |abor, equipment, tools, and incidental snecessary to com-
pletethework.

418.04.01 Pneumatically Applied Mortar will bemeasured and paid for at
the Contract unit price per each bag of cement used in preparing the pneu-
maticaly applied mortar usedinthework.

At the conclusion of each day’swork, the Engineer and Contractor will
agreeonthenumber of bagsof cement used during that work periodinthe
application of pneumatically applied mortar. Each bag counted shall be
suitably marked toindicatethat measurement hasbeen provided.

418.04.02 Pneumatically Applied Mortar will bemeasured and paid for at

the Contract unit price per cubicfoot of mortar in placewhen specifiedin
the Contract Documents,
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418.04.03 Additional reinforcement will be measured and paid for at the
Contract unit price per pound.

418.04.04 Drilled Holeswill bemeasured and paid for at the Contract unit
priceper linear foot.

418.04.05 Wiremesh, dry packed mortar and expansion boltswill not be
measured but the cost will beincidenta to other pertinent itemsspecifiedin
the Contract Documents.

SECTION 419- CONCRETE OVERLAY FOR
BRIDGE DECKS

419.01 DESCRIPTION. Thiswork shal consst of removing only exist-
ing bridgewearing surface, grinding 1/4 in. (6 mm) minimum thicknessfrom
theexisting concrete bridge deck, cleaning all surfaceareasto beoverlaid
freefrom materia sdetrimental to achieving bond, replacing deteriorated
stedl, and placing latex modified concrete or other materid, dl asspecified
inthe Contract Documents.

419.02MATERIALS.

FineAggregate 901, Table901 A
Coarse Aggregate 901, SizeNo. 7
Portland Cement Typel 902.03
Concretefor Patching 902.10

Linseed Ol 902.12

Latex Modified Concrete 902.13
Renforcement 908

Water 921.01

419.03CONSTRUCTION.

419.03.01 Equipment. Equipment issubject to the approva of the Engi-
neer and shall conformtothefollowing:
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SurfacePrepar ation Equipment.

(a) Sawingequipment capableof sawing concreteto thegpecified depth.

(b) Scarifying equipment shall be capable of removing 1/4in. (6
mm) minimumfromtheexisting concretesurface. Thescarifier shdl
be a power operated mechanical typeor ahigh pressurewater
jettypecgpableof contrallingthescarifying depth. Insufficent means
of controlling runoff water may be causefor rejection of thehigh
pressurewater jet scarifier.

(c) Sandblasting equipment cgpableof removing rust scaleand old con-
cretefromreinforcement barsand of removing smal chipsof con-
cretepartiadly loosened by thegrinding or chipping operation.

(d) Power driven handtoolsfor remova of unsound concretewill be
permitted withthefollowing redtrictions:

(1) Pavement breakersheavier than nominal 301b (14 kg) class
areprohibited.

(2) Pavement breakersor mechanical chipping toolsshall not be
operated at an anglein excess of 45 degreesmeasured from
the surface of the deck.

(3) Chipping hammersheavier thananominal 151b (7 kg) class
shall not be used to remove concretefrom beneath any rein-
forcement bars.

(e) Handtoolssuch ashammersand chiselsshall beprovidedfor re-
mova of remaining particlesof unsound concretefrom benesth any
reinforcement bar or to achievetherequired depth.

Latex Modified Concrete Proportioning and Mixing Equipment.
Equipment used for mixing shal be sdf-contained, mohile, continuousmix-
ingand subject tothefollowing:
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(@) Themixer shdl besdf-propelled and be capableof carrying suffi-
cient unmixed dry bulk cement, sand, coarseaggregeate, latex modifier
and water to produce on the site not less than 6 yd® (4.6 nr) of
concrete. Storing aggregatein themixing equipment overnightis
prohibited.

(b) Themixer shdl be capableof positive measurement of cement be-
ing introduced into themix, havearecording meter visibleat all
times, and be equipped with aticket printout which shal indicate
the quantitiesbeing mixed.

() Themixer shdl becalibratedto accurately proportionthemix. Cer-
tification of thecdibration by an approved testing authority will be
accepted asevidenceof theaccuracy if theyieldisshownto betrue
withinatoleranceof 1.0 percent in conformancewithMSMT 558.

(d) Themixer shal provide positive control of theflow of water and
latex emulsioninto themixing chamber. Weter flow shdl beindi-
cated by flow meter and bereadily adjustableto providefor minor
vaiationsinaggregaemoisture.

(e) Themixer shdl becgpableof being cdibrated to automaticaly pro-
portion and blend all componentsof indicated compositionona
continuousor intermittent bas sasrequired by thefinishing opera-
tion, and shall dischargemixed materid through aconventiond chute
directly infront of thefinishingmachine.

(f) Themixer shdl becapableof spraying water over theentireplace-
ment width asit movesahead toinsurethat the surfaceto beover-
laid iswetted to receivethelatex modified concrete.

Placingand Finishing Equipment.

(a) Placingandfinishing equipment shall includehandtoolsfor place-
ment and brushing infreshly mixed modified mortar andfor distrib-
uting it to approximately the correct level for striking off withthe
screed. Approved hand operated vibrators and screeds may be
used to placeandfinish smal areasof work.
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(b) Anapprovedfinishingmachineshdl beusedfor finishingal large
areasof work. Thefinishing machineshall be self propelled and
capableof forward and reverse movement under positive control.
Provisonsshal bemadefor rasingal screedsto clear the screeded
surfacefor travelinginreverse. A rotating cylinder typefinishing
machineshall beused. 1t shall be equipped with oneor morerotat-
ing stedl cylinders, augers, and vibratory pansand span the place-
ment transversdly.

(c) Thefinishing machineshall bedesigned sothat, when concreteis
being mixed and placed under normal operating conditionsat the
minimum rate, thee gpsed time between depositing the concreteon
the concrete deck and find screeding shal not exceed 10 minutes.

(d) Thecondructionshdl besupervised by arepresentativeof themanu-
facturer of thelatex modified mixture or asdirected by the Engi-
nesr.

419.03.02 Rateof Overlay. Thecombination of labor and equipment for
proportioning, mixing, placing andfinishing latex concreteshall conformto
thefollowing minimum requirementsexcept when otherwisespecifiedinthe
Contract Documents:

TOTAL OVERLAY AREA MINIMUM OVERLAY
PER BRIDGE RATE PER HR
yd? (m?) yd? (m?)
0-328 (0-274) 1.0(0.8)
329-492 (275-411) 15(1.2)
493-656 (412-548) 20(1.7)
over 656 (548) 25(21)

419.03.03 Existing Wearing Surface. Whentheexisting bridge contains
ahot mix asphalt wearing surface, it shall beremovedintheareathat isto
receivethe concreteoverlay.

The Contractor shall not damagethe existing concrete surfaces. Pave-
ment breakerswith broad faced chisdl bladesshall beused. Thechisd shall
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be operated at adlight angle with the horizontal to peel the old wearing
surface off without damaging the deck surface.

TheEngineer will determineany damageto theexisting bridge caused by
the Contractor’soperations. Damaged portionsshall berepaired by the
Contractor to the satisfaction of the Engineer at the Contractor’sexpense.

All removed materia shal becomethe Contractor’sproperty and shall be
disposed of at approved spoil aress.

419.03.04 Deck Repairs. When the Contract Documents specify al/4
in. (6 mm) minimum scarification, structural cracks will belocated and
marked by the Engineer prior to scarifying theexisting bridgedeck dabs. A
saw cut gpproximately 3/4in. (19 mm) deep shal bemadeoneach sdeof
these cracksand gpproximately parale tothem. Theconcrete betweenthe
saw cutsshall beremoved by chipping and by use of hand toolsto adepth
of atleast 2in. (50 mm). Wherereinforcement stedl isexposed, the con-
creteshd | beremoved asspecifiedin419.03.05. Inareaswhich cannot be
reached by scarifying, inareasof deep staling, and wherereinforcement is
exposed, the concrete shall beremoved down to sound materia by chip-
ping and by use of hand toolsasdirected by the Engineer. The Contractor
may usethehigh pressurewater jet for removal of thismaterid if gpproved
by the Engineer.

After completion of remova of deteriorated concrete, removeadl rugt, oil
or other foreign materiad sdetrimenta to achieving bond, followed by sand-
blastingandair blast or vacuum asdetermined by the Engineer.

If the scarification is specified to begreater than 1/4in. (6 mm), the
scarification shall be performed to thelimitsshownin the Contract Docu-
mentsprior to the Engineer’ singpectionfor deteriorated areas. After scari-
fication the Engineer will ingpect the entireexposed portion of thedeck and
indicateif any repairsarerequiredincluding thetypeand extent of therepair.
Deteriorated areasof deck shal beremoved down to sound concrete. The
removal shall beasspecified for 1/4in. (6 mm) scarifying except that the
saw cutting may beomitted.
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Spalled concrete, voidsand other defectswhich arelocated within the
proposed concrete overlay areashall then bepatched in conformancewith
thefallowing:

(@) For cavitieslessthan 1in. (25 mm) deep, no specia treatment of
cavity isrequired.

(b) For cavities1to3in. (25to 75 mm) deep, the Contractor hasthe
option of patchingwithMix No. 5 concreteor filling thevoid with
concreteoverlay whileapplying theoverlay. Wirefabric shall be
placed as specified in 418.03.04 except that where approved by
the Engineer thefabric may bewiredto existing reinforcement with-
out theuseof expansion bolts, etc. Wirefabricwill not berequired
for patch areaslessthan 2 ft? (0.6 m?). The Contractor may use
oneor moreof the patching materia sspecified, provided that each
total depth of apatchismadewith only onetypeof patch material.

(c) Inareaswherethedepth of deck removal isover 3in. (75 mm)
deep, the Contractor may opt to patch with Mix No. 6 concrete or
fill thevoid with concreteoverlay whileapplying theoverlay. If the
repair isstaged, a1l¥%2x 3in. (39 x 75 mm) keyway shall be pro-
vided & theverticd joint.

When the depth of removal reacheshalf of the original concrete deck
thicknessand deeper removal isanticipated, the Contractor shall furnish
and erect temporary protective shieddsasspecifiedin 402.03.01.

Inlargeareasof full depth deck repair, forms supplied to enable place-
ment of theconcreteshall be supported by blocking erected fromthestring-
ers. Insmal areasof full depth deck repair, formssupplied to enable place-
ment of the concrete may be suspended from existing reinforcement barsby
wireties. TheEngineer will determinethe method used.

Thetop surfaceof al patch areasshall bethetop of the as planned scari-
fied surface. Thetop surfaceof adl patch areasshdl begivenafina textured
finishcongisting of 1/8in. (3mm) wideby 1/8in. (3mm) deeptransverse
corrugations spaced approximately 1/4in. (6 mm) gpart. The method of
texturing shal beapproved by the Engineer prior to placing themateria in
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the patch. The patched areas shall be covered with wet burlap or wet
cotton matsand shall be kept continuoudy wet for 120 hours.

419.03.05 Surface Prepar ation. After curing therepair areas shall be
surfacedried, sandblasted and cleaned prior to the gpplication of theover-

lay system.

Areas where the surface has been removed shall not be left exposed
during thecloseof the project'soverlay construction season dueto westher
conditionsprohibiting the placement of thelatex modified concreteoverlay.
If thelatex modified concrete cannot be placed, the Contractor shdl furnish
all necessary materialsand labor to cover theareawith atraffic bearing
surface asdirected by the Engineer. Whenthelatex modified concrete
overlay operationsresume, the Contractor shall removethetemporary sur-
faceand repair any damageto the satisfaction of the Engineer at no addi-
tiond cost tothe Administration.

Exigting reinforcement stedl to beutilized inthefinished deck shal con-
formto416.03.07 except dl barsshd| bethoroughly cleaned by sandblast-
ing. Wherethe bond between existing concrete and reinforcement steel has
been destroyed, or where morethan half the diameter of the steel isex-
posed, the concrete adjacent to the bar shall beremoved to adepth that will
permit concrete bond to the entire periphery of theexposed bar. Thisclear-
ance shal beaminimum of 1in. (25 mm) unlesslower bar matsmakeit
impractica. Careshall beexercisedto prevent cutting, stretching or dam-
aging any exposed reinforcement stedl.

Areasfrom which unsound concrete hasbeen removed shal | bekept free
of durry produced by additional wet sawing of concrete. Work shall be
planned so that thisdurry will drain away from all openareas. All durry
shall beremoved from prepared areas before proceeding with the surface

preparation.

Theentire surface shall bethoroughly cleaned and sandblasted before
placingtheoverlay. Thesandblasting shal deandl reinforcement of visble
rust and clinging concrete detached fromthe deck and dl areasof concrete
againg whichtheoverlay isto beplaced. Sandblasting may berequiredon
theday the overlay isto be placed so that reinforcement isfree of visible
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rust. Sand-blasting shall not be performed more than 24 hours prior to
placingtheoverlay.

Thesurfaceshd| befurther cleaned by air blast followed by flushing with
water. Prior to placing the overlay, the surface shall bewetted and kept wet
for at least one hour and puddlesof freewater shall beremoved.

Theconcreteoverlay shdl betheriding surfaceof thebridges. Inorder to
placethetop of the overlay to true as planned line and grade of the road-
wayss, the Contractor shdl takeall necessary precautionsto produceafin-
ished top of concrete overlay that shall be smooth riding by placing the
concreteoverlay inamanner that meetsthegrade of the proposed adjoining
portionsof the new bridge decksand adjoining roadways.

419.03.06 Proportioning and Mixing of Concrete M aterials Mixers
shd| beclean and theingredientsaccurately proportioned.

Latex modified concrete materiasshal bemixed at thesitein conform-
ancewith the specified requirementsfor the equipment used. Thelatex
modified concrete discharged from the mixer shal beuniformin compos-
tionand consstency. Mixing shall becgpableof permitting finishing opera
tionsto proceed at asteady pacewithfina finishing completed beforethe
formation of theplagtic surfacefilm.

419.03.07 Placing and Finishing Concr ete. Screed railsshall be placed
and fastenedin pogitiontoinsurefinishing the new surfaceto therequired
profile. Anchoragefor supporting railsshdl providehorizontal and vertica
stability. Screedrailsshall not betreated with any compoundtofacilitate
their removal.

Thelocation of longitudind jointsmay be showninthe Contract Docu-
ments. If not shown, thelocations shall be as directed by the Engineer
based on avoiding jointsinthevehicular whed pathasmuchaspractical.

The Contractor shall take every reasonabl e precaution to secureasmooth
riding bridge deck in conformancewith 414.03.07(d). Prior to placement
operations, heshdl review hisequipment, procedures, personnd and previ-
ousresultswith the Engineer, and theinspection procedureswill bere-
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viewed to assurecoordination. Precautionsshdl includethefollowing:

(@) All surfacesshdl becompletely cleaned asapproved by the Engi-
neer prior to placing theoverlay.

(b) Theoverlay mixtureshall be brushed onto the wetted, prepared
surface. Careshall beexercisedtoinsurethat al vertica and hori-
zontd surfacesreceiveathorough, even coating and that therate of
progressislimited so that the brushed material doesnot become
dry beforeitiscovered with additional materia srequiredfor the
find grade.

(c) Theoverlay mixtureshall be placedto approximately 1/4 in. (6
mm) above grade and then screeded with an approved power op-
erated finishing machineto thelineand grade specified inthe Con-
tract Documents. A auitableportablelightwe ght or wheded work
bridgeshdll beused behind thefinishing operation. Handfinishing
may berequired dong theedgeof placements. Jointsshal beedge
tooled except next to metal expansion dams, curbsand previoudy
placedlanes.

(d) Screedrailsand construction bulkheads shall be separated from
thenewly placed materia by passing apointing trowel dongtheir
insgdeface. Thetrowel cut shal befor theentiredepth and length
of screed railsand bulkheads after the mixture has stiffened suffi-
ciently. Meta expansion dams shall not be separated from the
overlayment.

419.03.08 Curing. Thesurfaceof thelatex modified concreteoverlay shal
be covered with asinglelayer of clean, wet burlap or wet cotton mat as
soon asthesurfacewill support it without deformation. Immediately fol-
lowing coveringwithwet burlgp or wet cotton mat, a4 mil (0.120 mm) layer
of polyethylenefilm shall be placed on the burlap or cotton mat and the
surface curedfor 24 hours. After 24 hours, the curing material shall be
removed and the latex modified concrete air cured for an additional 72
hours. White opague burlap polyethylene sheeting may be substituted for
thepolyethylenefilmwith gpprova of the Engineer, but shal not replacethe
wet burlap or wet cotton mat.
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All other concreteoverlaysshal becuredin conformancewith 414.03.10.

419.03.09 Grooving. Theoperation shal bein conformancewiththeap-
plicable portions of 414.03.07(d)(2), but shall start after the overlay has
been cured in conformancewith 419.03.08.

Nolinseed oil shall be placed onlatex modified concretefinished deck
surfaces,

419.03.10 L imitation of Oper ations. Deck placement restrictionsshall
beasspecifiedin theapplicableprovisonsof 414.03.04.

All traffic (Contractor’sor public) isprohibited onthe concreteoverlay
until thecuring of thematerial iscompleted and the compressive strength
test hasreached 3000 psi (20.7 MPa).

Concrete shall not be placed adjacent to asurface courselessthan 96
hoursold. Thisrestriction doesnot gpply to acontinuation of placementin
alaneor strip beyond ajoint inthe samelaneor strip.

Grinding or chipping theexigting concrete pavement within 6 ft (2m) of
thelatex modified concreteisprohibited until thelatex modified concrete
hascured for aminimum of 48 hours.

L atex modified mixturesshal not be placed at temperatureslower than
45 F (7 C). Themixturemay beplacedat 45 F (7 C), if rising temperature
is predicted, and anticipated for at least 8 hours.

At temperaturesbelow 55 F (13 C), the Engineer will require alonger
curing period and conformance with applicable portionsof 414.03.15.

L atex modified concretethat isunsatisfactory shall beremoved and re-
placed at no additional cost tothe Administration. Any day duringwhich
the curing temperaturefallsbelow 50 F (13 C) shall not be counted asa
curing day. When during the curing period the curing temperaturefalsbe-
low 35 F (2 C), thework may be considered as being unsatisfactory and
rejected.
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During minor delaysof onehour or less, theend of the placement may be
protected from drying with several layersof wet burlap. A construction
dam or bulkhead shall beinstalled when the delay exceeds one hour in
duration. Placement operationsmay proceed after aperiod of not lessthan
12 hours. Thisrestriction doesnot prohibit continuation of placement pro-
videdagapisleftinthelaneor grip. Thegap shall beof sufficient lengthfor
thefinishing machineto clear theprevioudy placed concrete.

Adequate precautions shall betakento protect freshly placed concrete
overlaysfrom sudden or unexpectedrain. All placing operationsshall sop
whenit startstorain. The Engineer may order theremoval and replace-
ment, & the Contractor’ sexpense, of any material damaged by rainfal. The
Engineer will determinewhat materia hasbeen damaged.

419.03.11 Linseed Oil Protective Coating. No oil protective coating
shdl beplaced on thelatex modified concretefinished deck surfaces. Lin-
seed oil protective coating shall be placed on al other concrete overlay
finished deck surfacesas specifiedin 414.03.12.

419.04MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensationfor al chipping, scarifying and removal of hot mix asphalt
pavement, ceaning, sandblagting, air blating, flushingwithwater, curing, dl
saw cuts, disposal of materia removed, and for all materia, 1abor, equip-
ment, tools, and incidental snecessary to completethework.

419.04.01 Removal of Existing Wearing Surface From Bridgewill bemea-
sured and paid for at the Contract unit price per squareyard for theactual
surface arearemoved fromthe bridge deck.

419.04.02 Scarified surfaceswill be measured and paid for at the Contract
unit priceper squareyardfor the pertinent Scarifying Existing Bridge Deck
item.

419.04.03 Hand Chipping Existing Bridge Deck areasof structural cracks
and areas of unsound concretethat arenot over 1inch degpwill be mea-
sured and paid for at the Contract unit price per squareyard for theactual
surfaceareahand chipped on the bridge deck.
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419.04.04 Deck repairsover 1inch degpwill bemeasured and paid for at
the Contract unit price per squarefoot for the pertinent Deck Repairs1to3
Inches Deep, Deck Repairs Over 3 InchesBut Not Full Depth, and Deck
Repair Full Depthitem. Thepaymentwill befull compensation for furnish-
ing and placing concreteor latex modified concretetofill thevoids.

419.04.05 Overlay will bemeasured and paid for at the Contract unit price
per cubic yard for the pertinent Concrete Overlay item. Thevolume of
concrete used will be determined from thetheoretical yield of thedesign
mix. If the Contractor electstofill the patching voidswith the concrete
overlay, thevolumeof thevoidswill be deducted from the cubic yard mea-
surement for the Concrete Overlay item.

419.04.06 Placing, finishing and curing of theoverlay, induding forms, equip-
ment, [abor and materia snecessary to accomplishtheoverlay will bemesa:
sured and paid for at the Contract unit price per squareyard on the perti-
nent Placing, Finishing and Curing Concrete Overlay item. Theactud aress
placed, finished and cured will be measured, exclusive of areas of metal
expans on damsexposed on thefinished surface.

419.04.07 Repair Bar for Deck Reinforcement will bemeasured and paid
for at the Contract unit price per linear foot.

419.04.08 Linseed Qil Protective Coating for nonlatex modified concrete
overlayswill bemeasured and paid for asspecifiedin 414.04.07.

SECTION 420- PRESTRESSED CONCRETE BEAMS
420.01 DESCRIPTION. Thiswork consstsof furnishingand placingal
prestressed concrete beams, €lastomeric bearing pads, bearing platesand
embedded items, all steel strandsand wires, jacksand other devicesre-
quiredto providein placethefinished beamin conformancewith the Con-
tract Documents.

420.02MATERIALS.

420.02.01 Portland Cement Concrete. Therequired cylinder strength of
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the concrete at transfer of the tensioning load and the minimum required
cylinder strength of the concreteat 28 dayswill be specifiedinthe Contract
Documents. Theconcretemix shal containan gpproved air entraining ad-
mixtureand an approved Type D or G admixture conforming to 902.06.
Calcium Chlorideor any other admixturecontaining chloridesalts
shall not beused in prestressed beams.

High rangewater reducing admixturesmay only be used if the Engineer

determinesthat the producer can design and show by trial mix that the
concretewith the high rangewater reducer will not haveadump of more
than 6 in. (125 mm) and air entrainment of 4 to 7 percent withaminimum
cement factor of 700 |b/yd? (415 kg/m3) and awater/cement ratio of less
than 0.39. If ahigh rangewater reducing admixtureispermitted, it shall
conformto 902.06.03 Type G. TheEngineer will bethe solejudgeof the
designadequacy andtria mix evauation. Theapproved mix shdl conform
to the strength requirements specified in the Contract Documents. The
Engineer may reject an admixture when the performance showsthet after
actual usagetherequired resultsarenot achieved.

TheEngineer shdl bedlowed totakesix test cylindersfrom each beam or
beams cast and cured asaunit for the purpose of checking the quality of
concrete being produced, for determining thetimewhen formsmay bere-
moved and for determining thetimewhen pre-stressing forcesmay be ap-
pliedtoabeam. Thesecylindersshall be madein metal moldsand cured
withthebeams. Atleast threetest cylindersshall bemade and cured under
laboratory conditionsasspecifiedin T 126. Test cylindersshall bemade
and tested at the manufacturing site, by the manufacturer, in conformance
with T 22 under the supervision of the Engineer.

420.02.02 Reinfor cement and Sted Strand. Reinforcement steel shall
conformto908.01. All reinforcement sted to extend into theroadway dab
shall beepoxy coated.

Steel strand for pretensioning shall be 1/2 in. (13 mm) diameter, seven
wire stedl strands with a nomina areaof 0.153in.2 (3.89 mim?). Sted
strandsshall conformto 908.11.
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Materia used for debonding of pretensioning stedl strandsshall besolid
or lit plastic sheathing having aminimum thicknessof 0.025in. (0.6 mm).

Themanufacturer shal submit typical load/el ongation curvesfor eechin-
dividual shipment of prestressing stedl strand. For each lot of 10tons(9
Mg) or fractionsthereof, certified copiesof themanufacturer’ stest reports
shall beforwarded to the Engineser.

420.02.03 Elastomeric Bearing Pads. The e astomeric bearing padsshdl
conformto910.02.

420.03 CONSTRUCTION.

420.03.01 Wor king Drawings. If the Contractor electsto use methods
other than specified in the Contract Documents, the Contractor shall pro-
videworking drawingsto the Engineer for approval. Thedrawingsshall
includereinforcement, anchorages, ged strand profiles liftinginsertsand dl
other pertinent information required. The Engineer may accept or reject
any changesproposed by the Contractor. All proposed changesshall beat
the Contractor’sexpense.

420.03.02 Prestr essed Concr ete Plants. The prestressed concrete manu-
facturing plant shall conformto421.03.02.

420.03.03 Bedsand For ms. Casting beds shd |l be supported on unyield-
ing foundations. Bedsand formsshal| be cleaned after each use. Accumu-
lation of coatings used for bond breskersshall be prevented.

Prior to stringing sted strands, the bottom of formsshall beingpected for
cleanlinessand accuracy of dignment. The contact surfacesof formsshal
be coated with abond bresker that driesto asurface hardness. Thecoating
shall bedry beforethe sted strand comesin contact withit to prevent con-
tamination of thested strand.

420.03.04 M eetings. A representative of the concrete plant shall attend
the Adminigtration’sprecondruction meeting and al subsequent preerection
fidldmedtings
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420.03.05 Sed Strand Tensoning. Inal methodsof tensoning, thestress
induced inthe steel strandsshall be measured both by jacking gaugesand
by elongationsof thested strands. All jacksand gaugesshd| becdlibrated
by anindependent laboratory at the Contractor’ sexpense and documenta-
tionforwarded to the Engineer. If any jack or gauge appearsto begiving
erdicreaults, or gauge pressuresand dongeationsindicate materidly differ-
ent stresses during manufacturing, recalibrationwill berequired. Means
shdl beprovided for measuring thee ongation of thested strandsto et least
thenearest 1/32 in. (1 mm).

A differenceinindicated stress between jack pressure and el ongation of
uptofivepercent may occur. Inthisevent, thedifferenceshdl beplaced so
that the discrepancy will beon theside of adight overstressrather than
understress. 1nan apparent discrepancy between gauge pressureand elon-
gationinexcessof fivepercent, theentireoperation shal becarefully checked
and the source of discrepancy determined before proceeding further.

Elongationsand jacking pressures shall make appropriatealowancefor
friction and all possible dippage or relaxation of the anchorage. For
pretensi oned beams, independent references shall be established adjacent
to each anchoragetoindicateany yielding or dippagethat may occur be-
tweenthetimeof initiad stressing andfind releaseof thested strands.

Inall stressing operations, the stressing force shall be kept symmetrical
about thevertica axisof thebeam.

Split pladtic sheathing for debonded sted strandsshd | bethoroughly seded
withtapeprior to placing concrete.

Theamount of stressto begiven each stedl strand will be specifiedinthe
Contract Documents. All stedl strandsto be prestressed inagroup shal be
brought toauniforminitid tenson prior tobeing giventheir full pretensoning.
Theuniforminitid tenson of gpproximately 500to 1000 |b (225t0450kg)
shall be measured by adynamometer or other approved means. There-
sultswill be used asacheck against € ongation computed and measured.
Thegroup shall then bestressed until therequired elongation and jacking
pressure are attained and reconciled within thelimitsspecified.
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After the stedl strandsare stressed as specified and with al other rein-
forcement in place, the concretebeamsshall be cast to the specified lengths.
Sted strand stressshall be maintained between anchoragesuntil the con-
crete hasreached the compressive strength specified in the Contract Docu-
ments.

All pretensioned stedl strandsshal| be cut flushwith theend of thebeam.
Wheretheend of the beam will not be covered by concrete, the exposed
endsof thested strandsand the concretefaceat theend of the beam shall
be cleaned and coated with aprotective coating as specified in the Contract
Documents. Cleaning shdl beby wirebrushing or abrasveblast cleaningto
removeadll dirt and resduewhichisnot firmly bonded to themeta or con-
cretesurfaces. Care shall betakentowork the protective coating into al
voidsinthe prestressing stedl strands.

420.03.06 Camber. During the beam fabrication period, the Contractor
shall select arepresentative number of beamsto be known as* Camber
Control Beams,” subject tothe Engineer’sapproval. They shdl beclearly
and permanently identified so that the camber readingstaken asindicated
bel ow can be associated with the proper beam.
(a) Camber readingsshd| betaken asfollows:
(1) Just prior to prestressing.
(2) Immediatdly after presiressing.

(3) Atweekly intervasthereafter withinthethreemonthsafter
cading.

(4) Atbiweekly intervals, after thethreemonth period expires.
(5) Just prior to shipment fromthecasting yardtothejob site.
(6) Camber determinationsshd| becontinued at theseintervasif

thebeamsare stored or stockpiled at thejob site.
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(b) Two copiesof thecamber recordsshall befurnished totheEngi-
neer prior to erection of the beam.

420.03.07 Detensioning Beams. The schedulefor detensioning of beams
having deflected sted srandsshdl incorporatethefollowing:

(a) Themanufacturer’ssequence of releasing deflected stedl strands
and uplift pointsshdl beapproved by the Enginesr.

(b) All hold down devicesfor deflected stedl strandsshall be disen-
gaged and al hold down boltsremoved from the beams.

(c) Themanufacturer’ssequenceof rdeasingtheremainingsraight sed
strandsshall be approved by the Engineer.

All' hold down devicesmay bereleased prior tordeaseof tendonin
deflected sted strandsif:

(1) Theweight of the prestressed beam ismorethan twicethetotal
of theforcesrequiredto holdthe sted strandsin thelow posi-
tion, or

(2) If weightsor other approved verticd restraintsare applied di-
rectly over the hold down pointsto counteract the uplifting
forces, at least until therelease of deflected steel strandshas
proceeded to apoint that theresidua uplifting forcesareless
than haf theweight of the beam.

All proceduresfor releasing prestressing forces of deflected stedl strands
shdl befollowed carefully. Failuretofollow these proceduresmay resultin
rejection of thebeams.

All beamsshd | beadequatdly separatedin sorageimmediatdly following
removal fromthe bed tofacilitatetherepair of surface blemishesandto
alow ingpection of thefinished surfaces.

420.03.08 Toler ances. Thefollowing tolerancesshal gpply to each beam
unlessotherwisespecifiedinthe Contract Documents.
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PRESTRESSED CONCRETE TOLERANCE
BEAM
Depth (overall) +1/4 in. (6 mm)
Width (flanges & fillets) +1/4 in. (6 mm)
Width (web) +1/4 in. (6 mm)

Length of Beam

+1/8 in. per 10 ft or 1/2 in. (3 mm per 3 m
or 13 mm) whichever is greater

Exposed Beam Ends (deviation from square or
designated skew)

Horizontal £1/4 in. (6 mm)

Vertical £1/8 in. per ft (3 mm per 0.3 m) of
beam height

Side Inserts (spacing between center of inserts
and from the centers of inserts to the
ends of the beams)

+1/2 in. (13 mm)

Bearing Plate (spacing from the centers of
bearing plates to the ends of the beams)

+1/2 in. (13 mm)

Stirrup Bars
Average of al bars
Individual bar longitudina spacing

+1/2 in. (13 mm)
+1in. (25 mm)

Horizontal Alignment (deviation from a
straight line parallel to the center line of
beam)

1/8 in. (3 mm) max per 10 ft (3 m)

Camber Differential between adjacent

beams of same type and steel strand
pattern

1/8 in. per 10 ft (3 mm per 3 m) at time
of erection or 1/2 in. (13 mm) max

Center of Gravity of steel strand group

+1/4 in. (6 mm)

Center of Gravity of depressed group steel
strand at end of beam

+1/2 in. (13 mm)

Position of hold down points for
depressed strand

+6 in. (150 mm)

420.03.09 Marking, Shipping, Stor age, and Er ection. Each beam shdll
be marked with an erection mark for identification, welght marksfor beams
60001b (2.7 Mg) or more, and inspection stamps.

TheContractor shdl furnishthe Engineer with an erectiondiagramclearly
indi cating erection marksthat show the position of thebeaminthestructure.

Erection mark numbers, weightsand ingpection ssampsshd | bepainted
onthetop surface of thetop flange of thebeams. No marksshall be placed

d sawhereonthebeam.
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Thecastin placelifting devices, and asufficient amount of cranesand
spreader beamsshdl be utilized whenever the prestressed concrete beams
arelifted during loading, unloading, storage, erection, etc.

The Contractor shall furnish the Engineer copiesof materia ordersand
shipping satements. Theweightsof eachindividud beam shdl beshownon
the statements.

When shipping beams, blocking shal beplaced at interval sthat will pre-
vent sag and distortion. All beamsshall be shipped inan upright position.
Beamstoolongtofitinsdeof atruck or trailer shall not cantilever beyond
the bed morethan 1/4 of itslength. Beamstoo long to comply withthis
requirement shal be supported on dallies, additiond vehiclesor other ve-
hiclesthat shall fully support thelong pieces, asapproved by the Engineer.

Beamsshall bestored off theground in an upright position, shal bepro-
tected asfar as practical from surface deterioration, and be kept free of
accumulationsof dirt, oil or other deleteriousmeaterid.

Erection shall conformto408.03.27, .28, .29, .31, .32, and .33.

420.03.10 Bearings. Bearing pad delivery andingtd | ation shall be asspeci-
fiedin421.03.19.

420.04 MEASUREMENT AND PAYMENT. Prestressed Concrete
Beamswill not be measured but will bepaid for at the Contract lump sum
price. Thepayment will befull compensationfor al concrete, forms, rein-
forcement, bearing pads, stedl strands, steel components, testing, trans-
porting, storage, erection, and for al materid, labor, equipment, tools, and
incidental snecessary to completethework.

SECTION 421 - PRESTRESSED CONCRETE SLABS

421.01 DESCRIPTION. Thiswork consgtsof furnishingandplacingal
prestressed concrete d abs, elastomeric bearing pads, bearing platesand
embedded items, and all steel strands, wires, jacks or other devicesre-
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quiredto providein placethefinished dabsin conformancewiththe Con-
tract Documents.

421.02MATERIALS.

421.02.01 Portland Cement Concr ete. Themix shall beasspecifiedin
ACI 211.1andshdl containaTypeD or G admixtureconforming to 902.06.
Therequired cylinder srength of theconcreteat transfer of the pretensoning
load and theminimum required cylinder strength of the concreteat 28 day's
will be specifiedin the Contract Documents. Thewater/cement ratio shall
be0.35t00.45. If Type G admixturesare used they shall provideamaxi-
mum slump of 6 in. (150 mm) and air entrainment of 6+ 2 percent. The
Engineer shdl bealowed totake six test cylindersfrom each dab or dabs
cast and cured asaunit for the purpose of checking thequality of thecon-
crete being produced, for determining the timewhen formsmay bere-
moved and for determining thetimewhen prestressing forces may be ap-
pliedtoadab. Thesecylindersshal bemadein meta moldsand curedwith
thedabs. Atleast threetest cylindersshal bemade and cured under |abo-
ratory conditionsasspecifiedin T 126. Test cylindersshall bemadeand
tested under the supervision of the Engineer, by the manufacturer at the
manufacturing Steinconformancewith T 22. Caciumchlorideor any other
admixture containing chloride saltsshall not beusedin prestressed dabs.

421.02.02 Reinfor cement, Rodsand Stedl Strand. Reinforcement stedl
shdl conformto 908.01 and shall be epoxy coated.

Anchor rod dowd barsshall conformto A 242.

Tierodsshall bethreaded barsconforming to A 663, Grades45 through
60.

Tierod tubesshall consist of corrugated, rigid or semi-rigidtype, galva
nized stedl sheathing or rigid plastic sheathing.

Stedl strandsshall be seven-wire uncoated |ow relaxation strands con-
formingtoM 203, Grade 270, Supplement 1, except theactud yid d strength
at onepercent extenson shdl fal between thefollowing two strength limits,
Thelower limitis85 percent of thebreaking strength. Theupper limitis95
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percent of theactua breaking strength, measured at 3%2percent extension.

Themanufacturer shall submit typical |oad/eongation curvesfor eechin-
dividual shipment of prestressing sted sirand. For eachlot of 10ton (9Mg)
or fraction thereof, certified copiesof themanufacturer’ stest reportsshdl
be submitted to the Engineer.

Materia used for debonding of pretensioning steel strandsshall besolid
or split plastic sheathing having aminimumthicknessof 0.025in. (0.62mm)

421.02.03 Elastomeric Bearing Pads. Elastomeric bearing pads shall
conformt0910.02 except that the bearing padsshall be of 50 durometer
hardness. Bearing padsdimensonswill be specifiedinthe Contract Docu-
ments

421.02.04 Joint Sealers. Joint sedersshal conform tothemanufacturer’s
recommendations.

421.02.05 Grout shdl conformto 902.11.
421.02.06 Closed cdl neoprene spongedastomer shdl conformto 911.10.

421.02.07 Epoxy adhesvemateria shall conformto 921.04

421.03CONSTRUCTION.

421.03.01 Working Drawings. Working drawings shall conform to
420.03.01.

421.03.02 Prestressed Concr ete Plants. The prestressed concrete manu-
facturing plant shall beregistered and certified under the Prestressed Con-
cretelndtitute Program and avalid certificate shdl besubmitted tothe Engi-
neer prior to the start of production.

421.03.03 Bedsand Forms. Bedsand formsshall conformto 420.03.03.
421.03.04 M eetings. Meetingsshall conform to 420.03.04.
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421.03.05 Protection of Prestressing Steel Strand. Prestressing steel
strand shall be stored under shelter and kept free of deleterious material,
suchasgrease, oil, wax, dirt, paint, looserugt, or other smilar contaminants.
Stedl showing corrosion, etching, pitting or scaling of the surfacesshall not
beused. A light coating of surfacerust isacceptableif it can beremoved
completey fromthested by wipingwithacloth.

Prestressing stedl strand shdl not be stored on asurface which contributes
togalvanic or battery action. Steel strand shall not be used asaground for
eectricwelding and shdl be protected from e ectric welding sparks.

421.03.06 Reinfor cement, I nserts, and Chair s Reinforcement shall be
placed withinthe specified tolerances. Reinforcement shall besecuredto
bedsandformsusing chairs, blocking or ties. Cagesof barsshal befabri-
cated by tying only. Cagesshdl not besupported by tensioned strands. Tie
wireendsshdl bebentintothedab. Thetypeand placement of insertsshall
be shown ontheshop drawings.

Formties, chairs, andinsertsshall berecessedintheconcreteby at least 1
in. (25 mm) or stainlesssted accessoriesshall beused.

421.03.07 M ethods of For ce M easur ement. Forces shall be measured
using oneof thefollowing methods asthe primary measuring systemand
checked using one of the other methods asthe secondary measuring sys-
tem. Methodsof forcemeasurement are:

(@) Curves. Current stress-strain or load €l ongation curvesfurnished
by thestrand manufacturer may beused. Anaveragemodulusmay
beusedif acceptabletothe Engineer. Meansshdl beprovided for
measuring the elongation of the strandsto at |east the nearestl/
32in. (1 mm).

(b) PressureGauges. Gaugesshall be used to measureforce by the
pressure applied to hydraulic jacks. These gaugesshall befur-
nished with diascdibrated with thejacking system.

(c) Dynamometer s. Dynamometersconnectedintensontothesress-
ing systemfor theinitia forcegpplication may beused.
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Gauging System. Tensioning systemsshal | be equipped with accurately

cdibrated hydraulic gauges, dynamometers, |oad cdlls, or other devicesfor
measuring the stressing | oad to an accuracy of reading within two percent.
A qudifiedtestinglaboratory shdl cdibrateandissueacertified calibration
curvewith each gauge. A gauging system shall berecalibrated whenit
showserratic results, when directed by the Engineer and at intervalsnot
greater thanthreemonths. Gaugesfor singlestrandjacksmay becdibrated
by an acceptableand cdibratedload cell. Cdibrate gaugesfor largemul-
tiplestrand jacks, acting singly or inparallél, by proving ringsor by load
cdlsplaced on either side of themovableend carriage.

Pressuregaugesand dynamometersshal beprovided preferably with full
pressureand load capacities of approximately twicetheir normal working
range. Loadsshdl belimited toaminimum of 25 percent and amaximum of
75 percent of thetotal graduated capacity, unless calibration dataestab-
lishescond stent accuracy over awider range.

Each gauge shdl indicateloadsdirectly in poundsor shal be accompa:
nied by achart withwhichthedia reading can be converted into pounds.

Tensioning systemsemploying hydraulic gaugesshal | be equipped with
appropriate bypasspipes, vaves, andfittingsso thegaugereading remains
steady until thejackingload isrel eased.

Gaugereadings, € ongation measurements, and cal cul ationsfor el onga:
tion shall include appropriate alowances for operational lossesin the
teng oning system dueto strand dippage, movement of anchoragesand abut-
ments, € ongation of abutment anchoragerods, strand rotation, temperature
variation, friction, bed shortening and other forcesand influencesactingon
thestrands. Cd culationsfor eongation shall beavailablefor inspection.

Frictionin Jacking Sysem. Ramsusedinjacksfor snglestrandtensoning
aresmall, thus, friction lossesin thejacking system may beignored, pro-
vided gauge pressureisverified by elongation or load cells. Inmultiple
strand tensioning systems, the diding surfaces shal be cleaned and [ubri-
catedtominimizefriction. A forceoverride(compensatory operationd loss
correction) shall be established for standard strand pattern series.
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Thermal Effects. The design prestressforce shall be increased by 1/2
percent for each 5 F (3 C) ambient temperaturebelow 80 F (27 C). No
adjustment isrequired when theambient temperatureisabove 80 F (27 C).
Sted strands shall not be stressed when the ambient temperatureisbelow
40 F (4 C). After thested strandsaretensioned, thetemperature of theair
surrounding thested strandsshal bemaintained at 40 F (4 C) or moreuntil
the prestressforceistransferred to the concrete.

Control of Jacking For ce. Either manual or automatic pressure cutoff
vavesmay beused for stopping thejacksat therequired load. Automatic
cutoffscapable of adjustment shall beused to ensurethat thejacking load
correspondstotherequiredload. Thesetting accuracy for automatic cutoff
vavesshd| beverified whenever thereisreason to suspect improper results
and at the beginning of each day’soperation.

421.03.08 Stringing Stedl Strands. Sted strands containing former vise
grip pointsshall not be reused unlessthe pointsare outsidethe new stedl

strand vise locations. Steel strandsthat have been draped shall not be
reused. All stedl strandsshall havethesamelay or direction of twist. The
endsshall becut using shearsor abrasivecuttingwheds. Sted strandsshdl

be positioned over chairsto diminate sagging of sted strandsinthebottom
rows.

421.03.09 Stedl Strand Splices. Thereshal beonly one splice per stedl
strand. For singlested strand tensioning, the number of steel strandsthat
may be spliced in each bed is not restricted. For multiple steel strand
tensgoning, either dl sted srandsshal bespliced andthed ongation shdl be
adjusted for average dippage, or no splicesare permitted.

421.03.10 Steel Strand Vises. Steel strand vises shall be capable of
anchoring stressingloadspositivey withaminimum of dippage, andshdl be
cleaned, lubricated and inspected between each use. Gripsthat become
vigbly wornor distorted, or that alow dippagein excessof 1/4in. (6 mm)
shall not beused. A full set of stedl strand visesshall becleanedandin-
gpected before starting each stressing operation.

Themaximum permissibletimefor holding tensoned sted strandsinthe
bed before placing concrete shall be 72 hours.
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Split plastic sheathing for debonded stedl strandsshd | bethoroughly seded
withtapeprior to placing concrete.

421.03.11 WireFailurein Sted Strands. Sevenwiresteel strand with
any brokenwireshall beremoved and replaced. All stedl strandsshall be
checked for wire breaksbefore placement of concrete.

421.03.12 Pretensioning. Thetotd |oad to be gpplied to each strand shall
be as specified inthe Contract Documents. Theload shdl beappliedasa
total of twoloading stages. Theinitia load shdl straightenthestedl strand,
eliminated ack and provideagarting or reference point for measuring elon-
gation. All stedl strandsshall then be stressed to thefinal total load. The
elongation of sted strandsshall be computed or measured for thefinal load

applied.

Theinitial load shall not exceed 10 percent of the specified tensioning
forceor 2000 b (910kg), whichever isgreater. Theinitial |load shall be
measured withinatolerance of + 1001b (45kg). Theinitia elongation
measurement shal not beused to determinetheinitia force,

Initial tens oning may beaccomplished using fence stretchersin conjunc-
tionwithadynamometer. Initia tensoning for asinglestrand may bepro-
vided by apressurejack equipped with aproper gauging system. Other
methodsthat provideameasurableand uniform|oad shal be acceptableif
approved by the Engineer inwriting prior to use.

Inall stressing operations, the stressing force shall be kept symmetrical
about theverticd axis; however, intensioning snglested strands, theinitid
andfina loadsmay beappliedinimmediate successonto each sted strand.

Jack mounted pressuregaugesshall bethe primary system of forcemea
surement for thefinal tensioning of straight snglested strands. Elongation
shall be checked againgt pressuregaugereadingson al sted strands. Sip-
page shall be checked at steel strand vises. The computed elongation,
induding operationd |ossesand equivaent d ongationfor theinitid tensoning
forceshdl agreewith the pressure gauge reading within three percent.

Jack mounted pressure gauges shall bethe primary system of forcemea
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surement for thefina tensoning of multiplested strands. For uniform gppli-
cation of load tothe stedl strands, the position of theface of theanchorage
a find load shdl bepardld toitspostionunder initid load. Pardld move-
ment shall beverified by measurement of equa movement on oppositean-
chorage sidesand by checking the plumb position of theanchorage before
and after final load application. Slippageshall be checked at stedl strand
Vises

After the steel strandsare stressed as specified and with al other rein-
forcement in place, theconcrete dabs shall be cast to the specified lengths.
Strand gressshdl bemaintained between anchoragesuntil the concretehas
reached the compressive sirength specified in the Contract Documents.

421.03.13 Detensioning. Thetensionforce shdl not betransferred to the
dabsuntil the concrete strength, asindicated by cylinder tests, equalsor
exceedsthe specified transfer strength.

Forms; ties, insarts, hold downs, or other devicesthat restrict themember’s
longitudina movement dong thebed shdl beremoved or loosened prior to
detens oning or amethod and sequenceto minimizelongitudina movement
shdl beused. Prestressing forcesshd | berdeased usng amethod to mini-
mize sudden or shock loading.

Singlested strand detens oning may beaccomplished by hesat cuttingthe
ged strands. Thesinglested strand detensioning sequence shall maintain
prestressing forcesnearly symmetrical aroundthedab’svertical axis. Ec-
centricity around thevertical axisshal belimitedto onested strand. The
stedl strand cutting pattern shall be approved by the Engineer prior toits
use. Multiplested strand detens oning may beaccomplished by gradually
reducing theforce gpplied to each stedl strand equally and smultaneoudly.

All pretensioned prestressing sted shdl becut off flushwiththeend of the
dab. Wheretheend of the dlab will not be covered by concrete, the ex-
posed endsof the prestressing stedl and the concretefaceat theend of the
dab shall be cleaned and coated with aprotective coating specified inthe
Contract Documents. Cleaning shall beby wirebrushing or dborasiveblast
cleaning. Careshdl betakentowork the coatinginto any voidsinthepre-
sressing stedl strands.
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421.03.14 Toler ances. Thefollowing tolerances shall apply toeach dab
unlessotherwisespecifiedinthe Contact Documents. If thedeviaionsfrom
tolerance can be effectively corrected, those dabsaccepted in writing by
the Engineer may beused.

PRESTRESSED CONCRETE SLAB TOLERANCE
Depth (overall) +1/2in. - 1/4in. (13 mm - 6 mm)
Width (overal) +1/4in. (6 mm)

Slablength @ center line (based on design
length specified) +1/2in. (13 mm)

Horizontal alignment (deviation froma
straight line parallel to the dab center line) 14in. (6 mm)

Horizontal misalignment of adjacent form
sections 3/16in. (5mm) max

Camber deviation from specified camber,
as measured at prestress transfer or at
thebeginning of dab storage at the
fabrication plant +1/2in. (13 mm)

Camber differential between adjacent dabs V4in. per 10 ft (6 mm per 3 m)
1/2in. (13 mm) max

L ocation of each strand +1/8in. (3mm)
Center of gravity of strand group +1/4in. (6 mm)
Stirrup bars (longitudinal spacing) +1in. (25 mm)

Longitudinal position of handling devices +3in. (75 mm)

Concrete bearing area (variation from plane
surface when tested with a straightedge
through middle half of slab +1/8in. (3mm)

Tierod tubes (spacing between the tube
centers and from tube centers to slab ends) +1/2in. (13 mm)

Tierod tubes (spacing from tube center
to slab bottom) +3/8in. (9 mm)

Threaded inserts (spacing between the
center of inserts and from center of inserts
to ends of dabs) +1/2in. (13 mm)

Skew ends (deviation from designated skew) | £1/2in. (13 mm)

Vertical ends (deviation from specified
dimension) +3/8in. (9 mm)

418


https://421.03.14

421.03.15Test Loading. Test loading shall consist of subjecting thedab
toaload whichisoneand ahalf timesthedesignload without evidence of
distressor crackinginthedab. Testloadsshdl beexerted for not lessthan
a24hour period. Thedab selected for test loading shdl beplacedinaleve
position on solid nonyie ding supports, with thebottom gpproximeately 36 in.
(1 m) abovetheground to permit ingpection of the bottom. Loadsshdl be
appliedto permit aclose, safeingpection of thedabinthe presenceof the

Engineer.

After fabrication and acceptance at the plant, one dab of thefirst bed of
dabswill be sdlected by the Engineer and test loaded. Fina acceptance of
themanufacturing processwill be based upon theresultsof thetest |oad.

If any dabfalsto conformto the strength requirementsbased upon the 28
day cylinder test, the dab may be accepted if the Contractor performsa
load tet, at hisexpense, subjecting the gpparent weak dab totest loading.

421.03.16 Handling and Stor age. Slabs may be handled immediately
after completion of stresstransfer. If transfer isnot donein acontinuous
operation, dabsshall not be handled beforethey aresufficiently stressedto
sugtain forcesand bending momentsdueto handling.

Whenair temperaturesarebelow 40 F (4 C), only surfacedry dabsshall
beremoved fromthebeds. Siabsshall not be placed outsidethebedif the
differential betweendab and air temperatureismorethan 50 F (10 C).

Thecast in placelifting devices, and asufficient amount of cranesand
spreader beamsshdl beutilized whenever the prestressed concrete beams
arelifted during loading, unloading, storage, erection, etc.

All dabsshal beadequately separated in storageimmediately following
removal fromthebed tofacilitatetherepair of surface blemishesand to
make ingpection of thefinish surfacespossible. Slabsshall bestoredin
suitableareasuntil the 28 day compressive strengthisattained and shall
remaininhorizonta and upright positionsat dl times.

Slabsmay be stacked aslong asthey are separated and adequately sup-
ported acrossthefull width at each bearing point. Sabsshall be stacked so
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that lifting devicesare accessible and undamaged. The upper dabsof a
stack shall not be used asstorage areas.

421.03.17 Shear Keysand Sleevesfor Tie Rods. Shear keysshall be
formed along all dab top edges except the outside edge of fasciadabs
whichshdl beplain. Thetop of theshear key shdl provideaminimumtota
opening between adjacent dabsof 1/2in. (13 mm) after tightening thetie
rods. Prior to shipping, the entire shear key areashall be sandblasted to
provide arough textureand to completely removeadl dirt, oil, grease or
foreign substancethat would prevent bonding.

Sleevesfor tierodsshall becast inthedabsat locationsspecified inthe
Contract Documents.

421.03.18 M ar king and Shipping. Prior to shipment each dab shall be
marked with anindividud, consecutiveidentification mark at apermanently
exposed location. Theidentification mark shal match that shown onthe
approved working drawingsto allow erection asspecified inthe Contract
Documents.

Load restrictions shall be as specified in GP-5.10. Slabs shall not be
shipped until gpprovedinwriting by theEngineer and they haveattained the
minimum 28 day compressve strength, but inno caseinlessthanfivedays
following prestresstransfer.

Themethod of transport and shipment from each plant issubject to ac-
ceptance by the Engineer. When transporting dabsby truck, barge, or rail-
road car they shall be supported asshown ontheworking drawings, using
adequate bracing to maintainthevertical position. The supports, bracing,
and shipment methodsshall dampenvibrations.

Adequate padding materia shall be provided betweentiechainsor cables
to prevent concrete chipping.

421.03.19 Bearing padsdedlivered to the bridge site shall be stored under
cover on aplatform above the ground surface. Pads shall be protected
fromdamageat al timesand shal bekept dry, clean and freeof dirt, oil,
greaseand foreign substances.
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Thesurfacesof the concrete bearing areasthat will bein contact withthe
bearing padsand thefull contact areaof the bearing pads shal be coated
with an epoxy adhesive. The Contractor shall strictly adhere to the
manufacturer’ srecommendationsfor mixing and applying epoxy adhesive
materid. Thesurfacetemperatureswhen applying epoxy adhesiveshal be
aminimum of 50 F (10 C) withapredicted ambient temperature for the
next four hoursof 50 F (10 C) or above. Thesurfacesto becoated shall
be clean, dry and sound. The Contractor shall be prepared to use water
jets, sandblagting, air blasting etc. for deaning thesurfacestothesatisfaction
of theEngineer.

Thebearing pads shall beaccurately set in the epoxy adhesive and se-
cured in place by blocking or other mechanical meansuntil theadhesive
s

421.03.20 Erection and Field Tightening. Erection shall conform to
408.03.27,.28, .29, .31, .32, and .33. Immediately prior to erection, the
sandbl asted shear key surfaces shall be cleaned with compressed air, stiff
bristlefiber brushes, or vacuumed. Slabsshall bepulled together andfield
tightenedinthetransversedirection by tierods. Fieldtightening shall be
performed with approved impact wrenches. After tightening, dl tierod
holesshdl begrouted.

421.03.21 Filling JointsBetween Sabs. After field tightening all dabs,
thejoint below the shear keysshall be sed ed using amethod approved by
the Engineer. Shear keysshall then begrouted by overfilling thejoints.
Grout shall bedriven or tamped compactly into the keywaysand not vi-
brated. After ahaf hour theexcessgrout shal bestruck off flushwiththe
top of thedabs. Themanufacturer’srecommendationsshall befollowed
for grouting in cold or hot westher.

421.04 MEASUREMENT AND PAYMENT. Prestressed Concrete
Slabswill not be measured but will bepaid for at the Contract lump sum
price. Thepaymentwill befull compensationfor al concrete, forms, rein-
forcement, epoxy coating, sted strands, sheathing, stedl rods, inserts, grout,
bearing pads, epoxy adhesive, testing, shipping, storage, erection, and for
al materia, |abor, equipment, tool s, and incidental snecessary to complete
thework.
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SECTION422- METAL RAILING

422 01 DESCRIPTION. Thiswork shdl consist of furnishing, fabricat-
ing, coating, and erecting of al metal railingsas specifiedinthe Contract
Documents.

422,02 MATERIALS. Materiasshall be as specified in the Contract
Documents.

422.03CONSTRUCTION. All railingsshall befabricated and erected
asspecifiedinthe Contract Documents.

The Contractor shdl furnishworking drawingsfor approva by the Engi-
neer.

422.03.01 Production, Handling and Shipment. Meta railingsandinci-
dental partsshall be carefully handled and stored on blocking, racks, or
platformsto prohibit contact with the ground and shall be protected from
corrosonor damage. Materidsshdl bekept freefromdirt, oil, grease, and
other foreign matter. Surfacesto be painted shall be carefully protected
bothinthe shop andinthefield. Damaged material shall berepaired or
replaced asdirected by the Engineer at the Contractor’sexpense.

422 04MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensationfor dl materia, 1abor, equipment, tools, andincidental snec-
essary to completethework.

422.04.01 Metd Railing will bemeasured and paid for at the Contract unit
priceper linear foot.

422.04.02 Meta Railing will not be measured but will bepaid for at the
Contract lumpsumprice.

422.04.03Metd Railingwill not bemeasured but the cost will beincidental
to other pertinent itemsincludedin the Contract Documents.
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SECTION423-TIMBER STRUCTURES

423.01 DESCRIPTION. Thiswork shall consist of constructing struc-
turesor portionsof structuresusing timber, including fabrication, erecting,
treeting and coating of thetimber d ementsasspecifiedinthe Contract Docu-
mentsor asdirected by the Engineer.

For timber piling refer to Section 407. For structural stedl refer to Section
408. For concreterefer to Section 414.

423.02MATERIALS.

Asphdt Cement 904.01
Structurd Sted 909.01
Gray Castlron 909.04
Boltsand Hardware 909.09
Structurd Timber 921.05
Presarvative Treatments
for Timber 921.06
Meta Timber Connectors Per manufacturer &
approved by the Engineer
Gavanizing A 153
FireStopsand
Galvanized Sheet Metd A 525, Coating
DesgnationG 90

423.03CONSTRUCTION.

423.03.01 Stor ageand Handling. Timber shall be open stackedin piles
at least 12in. (300 mm) abovetheground surfacein amanner to shed water
and prevent warping. It shal be protected from wesather by asuitable cov-
ering. Thegstoragesiteshall becleared of weedsand rubbish beforeplacing
materia and throughout the storageperiod. Thesteselected shall not be
subject toflooding. Timber shall be handled withropeor nylon dingsto
prevent the breaking of outer fibers, bruising, or penetrating the surface.
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423.03.02 Cutting and Boring. When practical, cutting and boring of
treated timbersshall bedonebeforetreatment. All cutsintrested timbers
and al dbrasions(after having been carefully trimmed) shdl be brush coated
with two applications of an approved wood preservativebeforeingtaling
thetimber inthe structure. Whenever formsor temporary bracesare at-
tached to treated timber with nailsor spikes, the holesshall befilled by
driving gavanized nailsor spikesflushwith the surface, asdirected by the

Engineer.

423.03.03 Bolt Holes. Bolt holesbored after trestment shal befilled with
asphat cement applied withacaulking gun or asdirected by the Engineer
beforeinserting bolts. Holesthat are not to receive boltsshall be plugged
with asphalt cement coated plugs.

423.03.04 Coating Untreated Surfaces. Inuntreated timber structures,
all contact surfaces between any members (except adjacent flooring mem-
bers) shall be coated with two coats of an approved preservative before
assembling. Theback facesof bulkheadsand dl surfacesof timber that will
comein contact with earth, metal or other timber shal besimilarly coated.
Theendsof timber membersshall be coated in the same manner.

423.03.05 Protection of Endsof Caps, Walesand Planks. Theendsof
al caps, waesand planksshd | becovered withresnglasscompositeshidds
asapproved by the Engineer. Theshieldsshdl beapplied asfollows:

(2) Removeal dirt and other |oose material from areato be capped.

(b) Apply thefirst coat of resintothetopand4in. (100 mm) downthe
sdeof themember.

() Apply precut glasscloth, usnga3in. (75 mm) grooved duminum
roller to achieve* wet-out” and brassstaplesfor anchorage.

(d) Whentheinitia coat of resin has taken atack free set, apply a
second coat of resinto sedl theentire gpplication.

423.03.06 Diameter of Holes. Holesbored in timber structures shall
conformtothefollowing:
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a) Rounddrift bolts, spikes, and dowes- 1/16in. (1.5 mm) lessthan
thediameter of thedevice.

(b) Squaredrift bolts, spikes, and dowels- equal to the smallest di-
mension of thedevice.

() Machinebolts- sameasthediameter of thebolts.
(d) Rods- 1/16in. (1.5mm) larger than thediameter of therods.

e) Lagscrews- equa tothediameter of the screw at the base of the
thread.

(f) Connector bolts- /16 in. (1.5mm) larger than thediameter of the
connector bolts.

423.03.07 Bolt Assemblies. Bolt heads or nutswhich comein contact
with thetimber shall befitted with awasher of the sizeand type specified.
After dl nutsareadequately tightened, thebolt shal bedeburred.

423.03.08 Counter anking. Countersinking shal bedonewherever smooth
facesarerequired. Intrested timber, recessesformed inhorizontal surfaces
for counteranking shdl be painted with an gpproved presarvetive. Afterthe
bolt or screw isin place, recesses shall befilled with an approved asphalt
coding.

423.03.09 Connector s. Connector holesshal be bored through members
to beconnected. Thebolt holeshdl bekept perpendicular tothefaceof the
timber. When spikegridsor split ring connectorsare specifiedin the Con-
tract Documents, they shall be installed in conformance with the
manufacturer’ srecommendetions.

423.03.10 Framing. All timber shall beaccurately cut and framed to pro-
vide even bearing over the entire contact surface. When making joints,
there shal beno shimming and thereshadl beno openjoints.

423.03.11 SilIs SilIsshall havetrue and even bearingonmud silisor con-
cretepedestas. All earth shdl beremoved from contact with sills.
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423.03.12 Caps. Timber caps shall be placed to secure an even and uni-
form bearing over thetopsof thesupporting postsor pilesand to securean
evenaignment of their ends. All capsshdl be secured by drift boltsor as
gpecifiedintheContract Documents. Thedrift boltsshall beinthecenter of
thepost or pile.

423.03.13. Bracing. Theendsof bracing shal bebolted through thepile,
pogt, or cap. Intermediateintersectionsshal dsobebolted. Spikesor nails
shdl beusadinadditiontobolts. When bracingintersects filler blocksshal
be used with abolted connection.

423.03.14 Stringer s. Stringers shall be placed in position so that knots
near edgeswill beinthetop portions of the stringers. Bottom edges of
gringersshdl besizedto provide uniform depth a bearings.

Outside stringers may have butt jointswith the ends cut on ataper, but
interior stringersshall belapped to take bearing over thefull width of the
floor beam or cap at each end. Thelapped ends of untreated stringers
ghdl beseparated aminimum 2/2in. (13 mm) and sha| besecurdly fastened
by drift boltswhere specified. When stringersaretwo panelslong, the
jointsshal bestaggered.

Crossbridging between stringersshdl betoenalled with at least two nails
ineachend. Thelower endsof dl bridging and onesideof each digphragm
shall beleft disconnected and freeto move until after thedeck aboveit has
been securdly fastened to the stringers.

423.03.15Floor Planking. Floor planking shall, unlessotherwise speci-
fied, be SISand SIE, hit or miss, and the planks shd | be of uniform thick-
nesswith amaximum tolerance of 1/8in. (3 mm). Where necessary to
maintaintraffic, planksshdl beladin haf-of-bridgewidth sections. Timber
plank floorsshadl awaysbe accompanied with suitablehold down devices.
Planksshall be spiked to every stringer or joist or nailer using not lessthan
two spikes, and thelength of the spikes shall beat |east equal to twicethe
thicknessor depth of theplank. Whereplankswill beunder whedl guards
or hold down devices, careshall betaken while sdecting planksof asnear
equd thicknessaspossible. Beforeany hold down or whed guardisbolted,
treated shimsor wedgesshad l befirmly driven between low planksand hold
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down and low planksand whed guard sothat al planksshal beheld down
with equa pressure. Theshimsshal occupy at least 50 percent of thearea
between the bottom of the hold down and thetop of the plank and between
the bottom of thewhedl guard and thetop of theplank.

423.03.16 Whed Guar ds. Whed guardsshdl beinstalled in sectionsnot
lessthan 12t (3.6 m) long. Splicessha |l beshiplappedwiththelapequd to
8in. (3mm) or thegreater sideof thepiece, whichever islarger.

423.04MEASUREMENT AND PAYMENT. Pilesareexcluded. The
payment will befull compensationfor al timber (treated or untreated) stor-
age and handling, preservative, composite shields, asphalt cement, metal
components, drilling holes, and for al materid, labor, equi pment, tools, and
incidental snecessary to completethework.

423.04.01 Timber structureswill be measured and paid for at the Contract
unit priceper 1000 board feet (MBM). The computation of quantitieswill
be based on the nomind sizesspecifiedin the Contract Documentsand the
exact overall net length of piecesremaininginthecompleted structure. No
alowancewill bemadefor waste.

423.04.02 Timber structureswill not bemeasured but will bepaidfor a the
Contract lumpsum price.

SECTION 424 - BRICK MASONRY

424,01 DESCRIPTION. Thiswork shal consst of brick laidinfull beds
of mortar and built to the shapesand dimensonsand at thel ocations Speci-
fiedinthe Contract Documentsor asdirected by the Engineer.

424.02MATERIALS.

Curing Compound 902.07.03
Brick 903
Mortar 903.06

427


https://902.07.03
https://423.04.01
https://423.03.16

424.03CONSTRUCTION. All brick masonry shdl belaidinleve courses
withfacesplumb, squareand trueto thedimensi onsspecified. All exposed
surfacesshal besmooth.

Brick facing shall be congtructed asspecified inthe Contract Documents.

424.03.01 Bond. Unlessotherwise specified, brick masonry shdl belaidin
common bond having at |east one coursein every seven composed entirely
of headers. Adjoining coursesshall belaidto bresk jointsby half brick as
nearly aspracticd.

424.03.02 Bricklaying. All brick shall be sprayed with water to dampen
thesurfaceprior tolaying. Only fresh plastic mortar shall be used, and it
shall be soft and workablewhen placed onthewall. A layer of mortar shdll
be spread on the beds and not more than ashallow furrow which can be
readily closed by thelaying of thebrick shal bemadeinit. All bedand heed
jointsshall befilled solidwithmortar. Endjointsof stretchersand sideor
crossjointsof headersshdl befully buttered with mortar and ashoved joint
made so that mortar issqueezed out at thetop of thejoint. No brick shall
bejarred or moved after it has been fully bedded in the mortar. Bricks
loosened after the mortar hastaken itsset shall beremoved, cleaned and
relaid with freshmortar. No broken or chipped brick shall beusedinthe
face. No spallsor bats shall be used except where necessary to shape
around irregular openingsor edges. Full bricksshall beplaced at endsor
cornerswhere possible and the bats used in theinterior of thecourse. In
making closures, bricksshorter than thewidth of awholebrick shal not be
used. Wholebrick shall beused asheaders.

424.03.03 Joints. All jointsshall be dushed with mortar at every course,
but dushing donewill not be consdered adequatefor making an acceptable
joint. Exterior facesshdl belaid upinadvanceof backing. Exterior faces
shall beback plastered or parged with acoat of mortar not lessthan 3/8in.
(20mm) thick beforethebackingislaid up. Prior to parging, al jointson
theback of face coursesshall becut flush. Jointsshdl not belessthan 1/4
in. (6 mm) nor morethan 1/2in. (13 mm) wide. Whatever widthisadopted
shdl bemaintained uniformly throughout thework.

424.03.04 Painting. All exterior head and bed jointsshall betooled witha
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roundtool, dightly larger than thejoint, pressed tight against thetill plastic
mortar o asto provideaconcavefinish. Whennailsor linepinsare used,
theholesshal beimmediatdly plugged with mortar and pointed assoon as
thenail or pinisremoved.

424.03.05 Cleaning. Upon completion of thework, all exterior surfaces
shdl bedeaned by scrubbing and washing downwithwater, or if necessary,
cleaning shdl bedonewith a5 percent solution of muriatic acidwhich shal
then berinsed off withliberd quantitiesof clean freshwaeter.

424.03.06 Curing. After thework hasbeen laid up and pointed, the ex-
posed surfacesof brick masonry shall be cured by one of the following
methods

(a) Brick shdl becovered withtwo layersof burlap and kept wet for
threedays.

(b) A nonbituminouscolorlessliquid curing compound shdl begpplied
by meansof an approved hand or motor driven spray operated at
a pressure between 40 and 60 psi (276 MPaand 414 MPa).
Theliquid compound shall beuniformly applied at arate of 0.034
t0 0.040 gal/yd? (1.581/m?to 1.811/m?). The material shall be
gpplied sothat theexposed surfaceiscompletely coated and seded
inoneapplication. At pointswherethework showsevidence of
insufficient coating, additiona materid shall be added asdirected
by theEngineer.

424.03.07 Cold Weather Protection. No brick masonry work or point-
ing shal bedonewhenthereisfrost inthebrick or whentheair temperature
isbelow 50 F (10 C), unlessthe Contractor provides suitable housing, cov-
ering andtarpaulins, and hesting devicesnecessary to keep theatmosphere
surrounding the masonry at atemperature of not lessthan 50 F (10 C) for
thecuring period.

424.03.08 Backfill. Brick masonry shall not be backfilled before seven
daysafter completion of thesection.

424 04MEASUREMENT AND PAYMENT. Thepaymentwill befull
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compensationfor al materid, |abor, equipment, tools, andincidentalsnec-
essary to completethework.

424.04.01 Brick Masonry for Structureswill be measured and paid for at
the Contract unit price per squarefoot. The Engineer may permit the back-
filling of masonry structures sooner than specified if traffic or other condi-
tionswarrant this. Inno case, however, will thisoperation be permitted until
thethird day after the completion of al work.

424.04.02Brick Masonry for Structureswill be measured and paid for at
the Contract unit priceper cubicyard.

424.04.03 Brick Masonry for Structureswill not be measured but will be
paidfor at the Contract lump sum price.

424.04.04 Brick Masonry Facing will be measured and paid for at the
Contract unit price per squarefoot.

424.04.05Brick Masonry Facing will not be measured but will bepaid for
at the Contract lump sum price.

SECTION 425- EPOXY PROTECTIVE COATINGS
FORCONCRETE

425.01 DESCRIPTION. Thiswork shall consist of furnishing, and ap-
plying of epoxy protective coatingsas gpecified inthe Contract Documents
or asdirected by the Enginesr.

425.02MATERIALS.

Sand 901, Table901 A
Epoxy Protective Coatings 917

425.03 CONSTRUCTION. Theepoxy protective coating shall not be
applied until at least 30 daysafter formsareremoved. All surfacestobe
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coated shdl beblasted. Thesurfaceshall beclean, sound, thoroughly dry
andfreeof oil, grease, curing compound and other foreign matter before
applying thefirst epoxy protective coating. Two coatsshall be appliedto
the specified areasof thestructure. The application of each epoxy protec-
tive coating shal follow adry weather period of at |east two consecutive
days. Adjacent areasnot to be coated shall be masked or otherwise pro-
tected to prevent staining.

425.03.01 Mixingand Application. Mixing and gpplication shall conform
to the manufacturer’ srecommendations. Epoxy coatingsshall be applied
by brushor roller. Epoxy coatingsshd | not begppliedto concretepiersand
abutmentsuntil after structural stedl masonry plates have been placed.

425.03.02 Coating Requir ements Thesecond coat of epoxy coating on
thetop surfaces of the pier capsand abutment bridge seat areas between
beamspadsshall be sprinkled with an excessof sandwhilethefilmisdill
wet. Whenthefilm hashardened sufficiently to res st marring, theexcess
sand not adhering tothe coatingsshall beremoved. Areasto becoated are:

(a) Abutmentsand piersthat areunder an expansiondeviceinthedeck
shall becoated.

(b) For abutments, coatingsshall be applied to the entire horizontal
surface of theabutment bridge seat areas (between and around the
beam pads) and all exposed surfaces of the beam pads, and the
entire contiguousvertica facesof thebackwallsand cheek walls.

(c) For piers, coatingsshall be applied to the entire horizontal surface
of pier bridge seat areas (between and around the beam pads), and
all exposed surfacesof the beam pads.

425.03.03Material Precautions. Themanufacturer’ sMaterid Safety Data
shd| beusedin handling and useof thematerid.
425.03.04 Repairs. Any portion of the structures damaged by the

Contractor’ soperationsin gpplying the protective coatingsshal berepaired
asdirected by the Engineer, at the Contractor’sexpense.
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425.04MEASUREMENT AND PAYMENT. Thepaymentwill befull
compensation for both coatsand al material, 1abor, equi pment, tools, and
incidentalsnecessary to completethework.

425.04.01 Epoxy protectivecoatingsfor concretewill not be measured but
thecost will beincidental to other pertinent items specifiedin the Contract
Documents.

425.04.02 Epoxy protective coatingsfor concretewill not bemeasured but
will be paid for at the Contract lump sum price for the pertinent Epoxy
Protective Coating item.

425.04.03 Epoxy protective coatingsfor concretewill be measured and
paidfor at the Contract unit price per squarefoot for the pertinent Epoxy
Protective Coatingitem.

SECTION426- EPOXY PROTECTIVE COATING FORMETAL

426.01 DESCRIPTION. Thiswork shal consist of furnishing and apply-
ing an electrogtatically applied fusion bonded epoxy on metal surfacesas
specifiedinthe Contract Documents.

426.02MATERIALS. Referto917.02

426.03 CONSTRUCTION. Thecoating shal beappliedinanenviron-
mentally controlled plant that isfully enclosed. Thecoating system shall
havethe capabilitiesof preheating and post baking.

All metal surfacesshall befreeof oil or any mill coating.

All metdl surfacesshall begrit blasted towhitemeta asspecifiedin SSPC-
SP5usingamixtureof steel shot and grit. Cleaned surfacesshdl bepro-
tected from conditionsof high humidity, rainfall or surfacemoisture. The
metal surfacesshall not flash rust before coating. Blast profileshall bea
uniform, angular anchor profilewithaheight of 2to 5mils(0.05mmto0.13

432


https://425.04.03
https://425.04.02
https://425.04.01

mm). Anchor pattern shall be checked with an approved surface profile
gauge.

The coating materid shal beapplied and cured asspecified by the epoxy
coating manufacturer. Themetd surfacesand oventemperaturesshall not
exceed 500 F (260 C) during any part of the curing process. The cured
coating shall beof uniform color, gloss, and thickness, and shall befree of
bligters, fisheyes, sags, runsand any other irregularities.

The finished coating thickness shall be 10£2 mils(0.25mm £0.05
mm) when tested as specified in SSPC PA-2 except the ball sand sockets
onsted sheet piling may havealesser thicknessof coating.

New balts, nutsand washersshal besimilarly coated with athickness of
4107 mils(0.10mmto0.18 mm). Thenutsshal haveoversizethreadsand
shdl fit thebolts after both are coated. Thebolt headsshall berestrained
fromturning during torquing operations.

The coater shall beresponsiblefor all qudity control checkingincluding
visud ingpection and thicknessmeasurementsand sha | kegp theresultsof
eachinspectioninaform suitableto the Administration’ srepresentetive.

The Adminigtration’srepresentative shall have accessto each part of the
processand shall havetheright and opportunity to witnessor perform any
of thequality control testson arandom sampling basis.

A compatibletouch up system shall be provided for repair of defects, dl
areasdamaged during erection, and all visible open areas. Touch up shdl
be applied by the Contractor as specified below.

(a) SurfacePreparation. Thecoating shal beapplied directly tothe
metal surfacewhich shall beclean, dry and freeof rust and scale.
Blast deantoNationd Associaion of Corrosion Engineers(NACE)
near whitewherepossible. Grease, ail, etc., shall beremoved with
suitable solvents. Thecleaned surface shall be coated before oxi-
dation occurs.

(b) Mixing. Mix ratioof Part A to Part B shall beasrecommended by
themanufacturer. Thetwo partsshall bethoroughly mixed until a
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uniformcolor isachieved. If thinningisrequired, each part shal be
thinned separatdly with thinner recommended by themanufacturer.
Materid not used withinthe pot liferecommended by the manufac-
turer shall bediscarded.

426.03.01 Material Precautions. Themanufacturer’ sMaterid Safety Data
shdl beusedinhandling and useof thismaterid.

426.04MEASUREMENT AND PAYMENT. Epoxy protective coat-
ing for metal will not be measured but the cost will beincidental to the
pertinent items specifiedin the Contract Documents.

SECTIONSA427through 494 RESERVED

SECTION 495- APPLICATION OF BRIDGE/
STRUCTURE NUMBERS

495,01 DESCRIPTION. Thiswork shal cons st of gpplying Bridge/Struc-
turenumbersto all completed structuresthat include Bridge Standard No.
BR-MAINT (0.01)-79-99inthe Contract Documents.

495.02 MATERIALS. Thepaint shal besuitablefor the particular appli-
cation and shall be sdlected by the Contractor subject to the gpproval of the

Engines.

495.03 CONSTRUCTION. Thebridge/Structure Number shall be ap-
pliedtothebridge/structureasalast order of work. Thesize, location, etc.
shall conformto BR-MAINT (0.01)-79-99. All work shall bedoneina
neat, workmanlikemanner with sharp edges differentiating between dl coat-
ingsand the previoussubgirate. Surfacesshal beproperly preparedin con-
formancewith the paint manufacturer’srecommendations. Paint shdl not be
appliedto wet or moist surfaces.

Onrehahilitation projectsthe Bridge/Structure Number shdl berepaintedif
itisfaded, removed or otherwise deemed necessary by the Engineer.
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495,04 MEASUREMENT AND PAYMENT. Applicationsof Bridge/
Structure Numberswill not be measured but the cost will beincidental to
the pertinent items specified in the Contract Documents.
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