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. ;'-Anchor
: _.whrch the tendon force is transmrtted

Technical Specification

' Descrrptron :

' Post tensromng prestressed concrete members consrst of the fumlshmg, mstallmg, stressing
~* and grouting of prestressing tendons. In this process, prestressing steel, which may be strands,
" wires or bars, is installed through preformed voids or ducts in the concrete, stressed up to a

predetermmed load and anchored drrectly against the hardened concrete, initially imparting

- stresses  through end- bearing. Grout is then injected into the ducts to completely fill all - -
- remarnmg voids and to seal the permanently stressed tendons L C

= ,_Thrs also mcludes fumlshmg and rnstallmg all the hardware and any other appurtenant items
necessary for the partrcular prestressmg system used, including but not limited to ducts,
“anchorage assemblies, supplementary steel remforcrng bars and . grout used for pressure '
o groutmg ducts and all assocrated operatrons ' : .

:.:'_ The submlssron of shop and workmg drawmgs and manuals shall be governed by the'
"_prov1srons of CMS and these specral provrsrons B

- Term:nology

_'i ‘Post-Tensromng The apphcatron of a compressrve force to the concrete by stressmg tendons .
Sor ‘bars after the concrete has been cast and ctired. The force in the stressed tendons or bars in .~
L transferred to the concrete by means of anchorages '

Post—Tensronmg Scheme or Layout "The pattem srze and locatrons of post tensronmg
.tendons prov1ded by the Desrgner on the Contract Plans el : '

Post-Tensronlng System A proprretary svstem where the necessary hardware (anchorages o '
wedges strands, bars, couplers etc,) is supplred by a partrcular manufacturer or -
: manufacturers of post-tensronmg components Do :

B Tendon A hlgh strength steel member made up of a number of strands wrres or bars _

i -.K\.Strand An assembly of several hlgh strength steel wrres wound together Strands usually
- have six outer wires helrcally wound around a smgle stralght w1re ofa srmrlar dlameter

=W1re A smgle small dlameter high strength steel member and normally, the basrc'
-component of a strand although some propnetary post tensronmg systems are made up of
mdivrdual or groups of smgle wires. | : =

: Bar Post-tensronmg bars are hrgh strength steel bars normally avarlable from 15 to 36mm " _
L drameter and usually threaded with very coarse thread =

‘Couplmg The means by whrch the prestressmg force rnay be transmltted from one partral
IR length prestressmg tendon to another '

Anchorage An assembly of varrous hardware components whrch secure a tendon at rts ends
- ___after it has been stressed and rmparts the tendon force mto the concrete '

p ate' That part of the. anchorage whlch bears dlrectly on the concrete and through L
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Technlcal'Speciﬁcation

| Wedges A small comcally shaped steel component placed around a strand to grlp and secure '

rt by wedge actlon ina tapered hole through a wedge plate

Wedge Plate A ctrcular steel component of' the anchorage contarmng a number ol' tapered .

holes through whtch the strands pass and are secured by comcal wedges

"-'Set (Also Anchor Set or Wedge Set) ‘Set is the total movement ofa pornt on the strand Just '

behind the anchormg wedges during load transfer from the jack to'the permatient anchorages.
Set movement is the sum of slippage of the wedges with respect to the anchorage head and

© - the elastic deformation of the-anchor components ‘For’ bars, set is the total movement of a .
* < point on the bar just behind the anchor nut at transfer and is the sum of sllppage of the bar -

and the elastrc deforrnatron of the anchorage components

- Antlclpated Set Anttcrpated set is that set whtch is assumed to occur in the desrgn calculatlon' -
- of the post-tensronlng forces 1mmedrately aﬂer load transfer o '

Alternate Post-Tensronmg SchemelSystem

An altemate Post-Tensrontng Scheme or. system other than that shown on the plans may be S
“* ‘submitted by the contractor for the Engtneer s approval provrded that’ the proposed altemate SN
, scheme/system fulﬁlls the followmg requrrements g

.(l) The prestress system rs a type descrrbed in lD 4

I '_ (2) The et compresswe stress i the concrefe al_"ter all losses is at least as large as that e

provrded by the scheme shown on the Plans

(3) 'I'he dlstrrbutlon of mdmdual tendons at each cross sect1on generally conforms to the R

distribution shown oM the Plans

(4) The ultrmate strength of the structure wrth the proposed post~tensronmg scheme meets the S :

requrrements of Section 9 of the AASHTO Standard Spectﬁcatlons for. Hrghway Brrdges
and shall be equtvalent to the ultlmate strength provrded by the ongmal desrgn

" (5) Stresses in the concrete and prestressrng steel at all secttons and at all stages of .

o constmctron meet the requtrements of the Desrgn Crrterra noted on the Plans

. (6) All provrsrons of the Desrgn Crtterta noted on the Plans shall be satlsfied

(7y The Contractor fully redesrgns and detalls as requrred the elements where the altemate o
,: post—tensromng scheme is proposed to be used R

' (8) The contractor submlts complete shop drawmgs mcludrng post-tensromng scheme and L

“system relnforcmg steel, and concrete cover; and’ desrgn calculatrons (mcludmg short and S
long term prestress losses) for the Engmeer s approval ' S

‘ (9) Any altemate post tensronmg scheme or system approved by the Engmeer whtch results _ _
- in a change in quantity from that shown on the plans, shall be patd based on the quantity -
actually used’ and accepted or the plan quantrty, whrchever lS Iess and at the unit bld i

prlce

- TiCAPhase2Stdy . SEC-10,Paged . PCIIOC -
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Technical Specification

104
1041

10411

10412

10413 'fI-Prestress Anchorages

_ Materi_als o '

Prestressing Material

Prestressing Steel

(a) Strand Unless otherwrse noted on the plans strand shall be uncoated 1860 MPa low |

relaxatlon 7-wire strand conforrmng to the requtrements of ASTM A 4 16

(b) . Bar Unless otherwrse noted on the plans bar shall be uncoated 1035 MPa htgh _

strength coarse thread bar conformmg to the requtrements of ASTM A 722 Type II

(e) Wtres Unless otherwtse noted on the plans wire shall be uncoated low relaxatton wire

conformmg to the requrrements of ASTM A 421

: The proper use of strand bars and wires is predtcated upon the use of surtable accessory._ R
materials. Details for the use of these materials shall be furnlshed by the manufacturer in
o connectlon with shop and worklng drawmgs submtttals '

Bar and Tendon Couplers B

For perrnanent apphcatrons the use and location of bar and’ tendon couplers shall be subject
- to approval of the Engtneer ‘Where bars are extended by the use of couplers, the assembled
‘uniits shall develop at least 100% of the manufacturer s minimum spectﬂed ultimate tensile

o strength of the bar, tested ifi an unbonded state without exceedmg the anticipated set. The . .
I couplmg of tendons shall not reducé the elongation at rupture below the requirements of the . -
- tendon itself. Tendon couplers shall develop at least 100% of the minimum ultlmate ten31ie
: -'strength of the tendon : : : '

: 'All prestressmg steel shall be secured at the ends by anchormg devtces meetmg the approval o
- of the. Engtneer The anchorages shall’ develop at least 100% of ‘the ‘minimum specified
. _ultrmate tensile strength of the prestressmg stéel, tested in an unbonded state without

- exceedmg the antlc1pated set. Certtﬁed copies of test results for the anchorage system shall be -

. supplied to the: Engtneer at no addrtlonal cost. The anchorage shall be so arranged that the

N -_*:'prestressmg force in the tendon may be vertﬁed prtor to the removal of the stressmg

= equrpment

'_The use of two part wedges whtch show any srgn of sltppage or fallure to grip the tendon' .

- fwrthout exceedmg ‘the anttcnpated set shall be tmmedlately discontinued and the Contractor

requrred to fumlsh and ‘use. acceptable alternative three part wedges for anchormg
te _ltomng strands at no addtttonal cost to the Employer :

o The anchormg devrces shall effecttvely dlstrtbute tendon forces to the concrete Such dev1ces N ‘.

: - _shall conform to the followmg requtrements

R (@ The average beanng stress in the ccncrete created by the bearmg plate shall not exceed '

te the values as determrned by the followmg equattons

. TCAPhase2Smdy SEC:I0.Pages - PCUIOC
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Technical Specification - -

At service load: R

fcp O6f‘ (iij

but not greater than 1 25f A

N At transfer laod

o fep=08fc
| but not greater than l25f’ i

- Where fcp = Permissible concrete compressive stress

E _. f c = Compresswe strength of concrete (28 days)

: f Cl = Cornpresswe strength of concrete at tlme of 1n1t1al prestress (transfer)

s A’ b Maxrmum area of the portlon of the concrete anchorage surface that is geometrlcally

R Slmllal’ to and concentnc w1th the area of the anchorage '_ o

S Ab Bearlng area of the anchorage

. The stresses calculated at appllcatlon of the post tensronmg force and at servrce load shall be' e

“ 7 limited to 35 and 43 Mpa, respectwely, as absolute' maximumvalues, even if the concrete '

-.strength is in excess of 27 Mpa at transfer (load apphcatton) and/or 35 MP at 28 days

S '(b)_- ‘ Bendmg stresses in the plates or, assemblres mduced by :th pull of the_iprestressmg steeI :

_Jshall not exceed the yield pomt “of ‘the” materlal of ca ble “distortion of the - |
anchorage plate when 100% of the uitimate strength [ _ blied: Certified
. test reports from an approved mdependent testing laboratory, venfymg compllance

with this requlrement shall be provnded to the Engrneer for each type anci/or srze of - :

B 'anchormg dev1ce

-Alternatlvely, anchorage devrces Wthh do not meet wnth elther or both of the above '

requrrements (@ and (b)} may be accepted on the basns ‘of new or, prevnous tests performed in
accordance with and meeting’ the reqmrements ‘of thié’ 1989 AASHTO

" ““for the Design and Constriiction of Segmental Concrete Brldges Dmsnbn II, Section 4.2,

10414

104.14, 1_

Spectal Anchorage devrces shall be mcorporated n the structure at no addmonal cost )

» Ducts

General o

Unless speclﬁcally noted on the Plans or otherwrse approved by the Engmeer ducts for post- o
tensnomng shall conform to the requnrements of thls specnﬁcanon :

~ JiCA Ph’aseZStltdy - ', R S_'E(_':-l'o', i’age 6‘ RN -"-"PC'I'/JOC' o

nide Specrﬁcatlons S
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' Technical.Speciﬁcation

_ Ducts embedded in the concrete for prestressmg steel shall be enher galvamzed ferrous metal '

_or high density virgin polyethylene, except that high density virgin polyethylene will not be

allowed at locations where galvanized ferrous metal is desrgnated on the plans, or when the

: rad1us of curvature is less than Om.

‘ - Polyethy[ene ducts shall be suff‘ clently rrgld to w1thstand placement of concrete groutmg
- and construction loads without damage or excessive deformation, while remaining mortar-

tight Semirigid polyethylene ducts-embedded in the concrete shall conform to ASTM D 3350

* - and have a wall thickness of 1.25'+ 0.25 mm. Internal ducts shall have a white coating on the
. outside, or shall be white matenal with uitra violet stabilizers added. Rigid polyethylene ducts
used for extemal tendons shall be rlgld pipe conforming to ASTM D 2447, ASTM F 714 or

. ASTM D 2239. For extemal use, the ducts shall have an outsrde dlameter to wall thxckness '

'-.;ﬁ rano onl ot [ess

' Plastrc materlal used shall not react wrth concrete or enhance corrosnon of prestressmg steel

g 10."4.1,'4.2'

'and shall be free of water soluble chlorrde

Srze of Ducts

Ducts for mult1 strand mult1 bar or muln -wire tendons shall have a minimum size whlch o

s 'prowdes an inside area at least 2.5 times the net area of the prestressmg steel. Ducts for single
~ , strand, smgle bar or smgle ‘wire tendons shall have an msude dlameter at least 10mm larger_
. . than the nomlnal dlameter of the strand bar or wire. oy

104143

F errous Metal Ducts

. Ferrous metal duets shall be galvamzed ngld metal ducts may be fabrlcated wrth either

. welded or interlocked seams, Ducts shall bend without crimping or flattening and shall have
L . sufficient. strength to" maintain -their. correct ahgnment .during placmg of concrete. Joints
7. - between sections of. ducts shall have posrtlve metalllc connections: Wthh do not result in

o 'angle changes at the _]omts ' -

iodrad

Epoxy Coated Metal Ducts

Epoxy Coated Metal Ducts shall not be used

104145

Polyethylene (P E) Ducts and Plpes e

o :'Ducts and plpes shall be sufﬁcrently ngrd to wrthstand placement of concrete groutmg and
~ constriction loads without damage or excesswe deformation, while remammg watertight and

shall be in ‘accordance with ASTM. D 2239 or ASTM ‘D 3350 with a cell classlﬁcatlon'

- PE3454336 or ASTM D 1248, Type 3, Grade 34, Category 5

:'- .'Plastlc matenal used shall not react w1th concrete or enhance corrosron of prestressmg steel_
- and shall be frée of water so[uble chlonde : S

| ‘___Smooth plpes shall not be used in Iocatlons embedded in tlle concrete Srnooth plpes are S

i acceptable for use wrth extemal tendons

 JiCAPhase2Smdy ~ . SEC-10,Pages . . - . PCUIOC .
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Technical Specification'

104:1.4.6

Ducts, pipes and all connections shall be capablc of wrthstandmg the pressure requnred for
ﬂushmg the ducts in the event of an aborted groutlng operatron

Steel Plpes

: ‘Where called for on the Plans steel plpes shall conform to ASTM A 53 Grade B Schedule .

' 40 The steei plpes shait be galvamzed

104,15

Grout Vents, Injection and Ejectlon Plpes

.' Vents shall be 21 3 mm_ minimum. outsrde dlameter standard prpe or surtable plasttc plpe

~ Neither métallic nor plastlc components if selected and’ ‘approved; shall ‘react with. the

* concrete or enhance con’osron of the prestressmg steel. Plastrc components shall be free of -

water soluble chlorrdes

Grout 1njectlon plpes shall be ﬁtted w1th posmve mechamcal shut—off valves Vents and' .
B e_;ectlon pipes shall be fitted wrth valves or other dev1ces capable of wrthstandlng the grout -
¥ pumpmg pressures : . :

10416

Grout S

Grout shall consist of portland cement’ and water and may contam admrxtures rf approved by' L

* the Engmeer ‘Portland- cement - shall be’ Type 117 complying- ‘with Sectron 70102, Type 1 -
Portland cemerit will not be perrmtted Cemeént used for grouting sHall'be ﬁ'esh ‘and shall not
" contairi any lumps or other indication of hydration or “pack set”. Water shall be potable S
" ¢lean and free of i lnjurlous quantltles of substances known to be harmful to portla.nd cement
or prestressmg—steel ' : o el :

1042

10421

-"-Admixtures if used shall rmpart the propertles of low water content

“minimuin”bleed and -éxparsion if desired: Its formulation ‘shall “obtain ‘o “chémicals in
D quantltles that may have ‘harmful effects on- the prestressmg steel of cément: Admlxtures
; 'per sack (43 kg) of cement ﬂuorldes sulﬁtes and mtrates shall not be used

- Alummum powder of proper ﬁneness and quanttty or other appro

containing chlorides in excess of 0.5% weight of admixture, assuming' 0. 45Kkg of admnxture‘_l-_‘ '

IO

which is well dlspersed through the mrxture may be used to obtam a maximum- of 5%'

'unrestramed expansion of the grout

i All admtxtures shall be used in accordance wrth the 1nstruct|ons of the manufacturer SR

Samples for Testrng '_ : |

General

. Testmg shall conform to the appllcable ASTM Specrt' catrons for the prestressmg materlal . o

used

o "All matenal sarnples for testlng shall be furmshecl by the Contract r 'at no addmonal cost

Job 51te or site referrcd to hereln shall be conmdered the locatton where the prestressmg steel

s to be mstalled whether at the brldge srte or a removed castlng yard

ood flowablllty, L

;gas evolvmg materral S
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Technical Specification

10422

Prestressmg Steel and Components :

- Samples for testmg shall be furnished as descrrbed below for each manufacturer of
. © prestressing strand, bar wire, bar and!or tendon couplers and anchorage assemblres to be -
: used on the project. :

=Wrth each sample of prestressmg steel strand bars or wires furmshed for testmg there shall

- be submitted a certification stating the manufacturer ] mlnrmum guaranteed ultimate tensrle
_strength of the sample furmshed - '

o :,"-"I'he followmg samples of materlals selected by the Engmeer at the plant or JOb site from the

prestressing steel used for post-tensromng Operatrons shall be fumrshed by the Contractor to

- the Engmeer weIl m advance of anttcrpated use:

5 (a)' - For strand one randomly selected sample lSrn long, per manufacturer per size. of ©

: -'strand per shlpment wrth a mrmmum of one sample for every ten reels delwered

(b) B For bars three randomly selected samples 1 Sm long, per manufacturer per size of :

% bar, per slupment per heat (batch) of steel wrth a mrmmum of one sample per e
shlpment : : . .

() . For wrre one randornly selected sample 1 Sm. long, per manufacturer per srze of wire, -

. per. heat of steel per shrpment -with a minimum - of one sarnple for every ten conls '
delwered Lo _ o

' (d) -For perrnanent couplers three units of O Sm lengths of bar/tendon each equrpped with

J.ong coupler and fabncated to. ﬁt the coupler per manufacturer per heat of coupler o
: steel BT : : o '

| T(e)_:' “For anchorage assemblres two samples of each srze per manufacturer per heat of L

o steel

"I_One of each of the samples fumrshed to represent a lot shall be tested The remarmng‘
Lo '_sample(s), properly identified and tagged shall be stored by the Engineer for future testing in .
7 the’event of ‘loss or failure of the component represented to. megt minimum - strength

10423 Lots and Identlﬁcatron .

. i__ : "_requrrements For acceptance of the lot represented, test results shall show that 100% of the =
coel guaranteed ultrmate tensrle strength has been met. :

" 'f'.A l_ot-ls' th_at-.parcel of _cornponents as described herein. All bars, anchorage assemblies and

. couplers of éach size from each mill heat of steel, all wire from each manufactured coil and

' all strand from’ each. manufactured reel to be shlpped to the site shall be assigned an

'|nd1v1dua1 lot number and’ shall, be tagged in such a. manner that each such lot can be

' accurately identified at the job site. Records shail be submitted to the Engineer identifying

'.'assrgned lot numbers with the heat, corl or reel of - material represented .All unidentified

7 prestressing steel, anchorage assemblies or bar couplers received at the site will be rejected

' Also loss of posrtwe 1dentrf cation of these rtems at any ttme wrll be cause for rejectron

JICAPhasezStudy - . SEC-10,Page9 .. . .. PCIIOC ..
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10.5.1°

1052

Technical Speclﬁcation

'Release of Materrals

The release’ of any material by the Englneer shall not preclude subsequent reJectlon lf the
rnatenal is damaged in transnt oi later damaged or found to be defectwe :

Testmg by the Contractor
Tendon Modulus of Elastlcaty

.Thls test will not be requ1red if the Contractor can demonstrate to the' sattsfactlon of’ the
" Engineer, valid results for the tendon modulus of elasttclty from ‘prévious projects. Such -
 results must be for the ‘same type ‘of strand, size; material and complement of - strands per .
" tendon- as-required for this’ pmJect and must have been performed under test condltlons'

satlsfactory to the Engmeer - - s '

_In Place Fnctlon Test

Thls test is lntended to demonstrate that the fnctton charactertstlcs losses and resultmg' -
tendon forces are m agreement w1th the desngn assumptlons '

o For the purpose of venfymg fnctlon loss the Contractor shall test in’ place the ﬁrst draped or

horizontally curved tendon installed of each size and type which is at least 15 m long. Size is

+ defined as'the size anid number off strands, bars or wires in each tendon! typeisdefinedasto
“ both prestressmg and'duct material and to ‘the teridon funiction within the structure Function -~
" is the general category of the tendon whether itisa cantrlever tendon contlnurty tendon, or.
- continuous., proﬁled tendon passing through ‘one or.mote spans etc. In this respect, the :
“function of:two or more. tendons rnay be the same even though thelr actual profiles and s
lengths dtffer Do . -

: The test procedure shall consrst of stressmg the tendon at an anchor assembly wrth a load cell S
" at the dead end. The test specimen shall be tensioned to' 80% of ultimate teridon strength in -
- eight equal mcrements and detensnoned in elght equal decrements. For ‘each’ increment and -

decrement, the gauge pressure elongatlons and load cell: force shall be- recorded ‘Account

- “shall be taken of any . wedge seating in‘both the live end (i.e., back of Jack) and the dead end_
" (i.e., back of {oad cell) and of any friction within the anchorages wedge plates” and jackasa . .
i result of slight deviations of the strands through these assembhes For long tendons requiring .
~ multiple jack pulls with intermediate temporary arichoring, care shall be taken to keep an"

" accurate account of the elongation at the Jackmg end allowmg for lntennedlate wedge seatmg

'and sllp of'thejack wedges. Lt

' The test shall be conducted usmg the lubncants reqmred 1f any, to meet the expected fnctton
' coetﬁclent ' e : .

If for the Contractor S expected fnctron coefﬁc:ents the elongatlons fall outSIde the +/— 7%

- range; the Contractor will be’ requxred 1o mvestlgate the reason and make révisions. to his L

. post-tensioning operatlons such that the ﬁnal tendon forces are in agreement w1th the
' .‘Drawmgs ' S ‘ S

- ' In reconctlmg theorettcal and actual elongatlons the value of the expec :d fnctron and -
© wobble coefficients shall not be varied by more than £7%. Slgmﬁcant shortfall in elongations -

is 1nd1cat1ve of poor duct ahgnments and/or obstructlons for Wthl‘l the Contractor shall be -

TICA Phase28idy . SEC-10,Pageid . FCIIOC
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Technical S'pecif cation

: : requrred to corrcct or compensate ina manner to be proposed by the Contractor and reviewed
_ V_and approved by the Engineer at no addrtlonal cost :

One successful frrctton test for each type and size of tendon wrll be requlred for the pI’OjCCt

_lf durmg the course of routme stressmg operattons there are rrreconctlable dtfferences

between forces and eiongatlons or other difficulties, the Engtneer reserves the nght to require

o addttlonal in- place frlctlon tests.

oss

1054

: The apparatus and methods used to perform the tests shall be proposed by the Contractor and
- be subject to the approval of the. Engrneer Furthermore the tests shall be conducted by the
: _Contractor in the presence of the Engmeer : :

: Correctlon or adjustment of elongatlons as a consequence of the results of the fr1ct|on test are
o _the responsﬂarllty of the orrgmator of the stressmg and elongatron calculatlons :

0 Not Used
. ,Tests Reports Requrred

3 '-,,.“Two test reports of the “Tendon Modulus of Elastrcrty Test” shall be submltted to the
Y _Engmeer at least 30 days prror to mstallmg the tendon :

_ :'.TWU tﬁ‘vSt n3130“5 Of the “Inf Place Frrctlon Test shail be submxtted to the Engmeer ‘within 2 .
L weeks aﬁer successful mstallat1on of the tested tendon PR il S

Payment for Testmg

i Testmg by the Contractor wrll not be pard for separately but shall be mcrdental to the prlce o
o paid for the Prestressmg items. Lo , .

1056

: Apphcanon of Test Results EE

‘The theoretrcal elongatlons shown on the post~tensromng shop or. workmg drawmgs shall be

. reevaluated by the’ Contractor using the results of the tests for Tendon Modulus of Elasticity
- and'In Place. Friction as approprlate and corrected as necessaly Revrsrons to the theoretrcal
F elongatrons shall be submrtted to the Engmeer for approval Lo :

Protectron of Prestressmg Steel

.Shlppmg, Handlmg and Storage

e ,-All prestressmg steel shall be’ protected agarnst physrcal damage and corroswn at all trmes _
from manufacturer to. final groutmg or encasing in the concrete. Prestressing steel that has
R, sustamed physical damage at any time shall be reJected Any reel that is found to contain
R ;broken wires_shall be carefully mspected dunng use and lengths of strand’ contalmng broken

. ,__'wrres shall be removed and drscarded The wire shall be brlght and unlformly colored havmg

no forelgn matter or plttmg on lts surface

= : _PrestreSSmg steel shall be packaged in contarners or- shrppmg forms for protectron of the steel o

:agamst physrcal damage and corrosion durmg shrppmg and storage A corrosion mhlbltor :

KPR TSRy SO Rl RGUoe
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ST

oot

Al post-tensromng anchorages ducts vent“p_ pes, :
- “and other embedments shall be accura_tely and securely fastened at the locatlons shown on'the
* Plans or on the approved Shcp or Workmg Drawmgs or’ as otherwrse approved by the .

* ‘which prevents rust or other results of corrosron “shalt be placed in the packaoe or fcrm, or
~ shall be incorporated in a corrosion inhibitor carrier type packaging ‘material, or when
permitted by the Engineer, may be applled directly to the steel. The corrosion inhibitor shall .~

have no deleterious effect on the steel or the' concrete or bond strength of steel to concrete. i

_ Inhibitor carrier type packagmg material shall conform to the provrsxons ‘of Federal
~ Specification MIL-P-3420. Packaging or forms’ damaged from any causes shall be
- 1mmed|ately replaced or restored to the ongrnal condltlon '

L 'The shlpplng package or forrn shall be clearly marked with a statement’ that the package v
~contains’ high-strength- préstressing steel, the cdre to be used in handlmg, and type, kind and = .
* amount’ of corrosion inhibitor ‘used, including the date ‘when placed, safety orders and -

mstructrons for use. Low relaxation (stabilized). strand shall ‘be specifically designated per_ :

| ; requrrements of ASTM A 416 All such strands nct S0 de31gnated shall be reJected

_ Durmg Installatlon in the Structure o

When acceptable prestressmg steel for- post—tensmnmg is mstalled in the ducts aﬁer'

completion of concrete curing and if stressing and grouting are completed. ‘within 7 calendar -

- - days after the 1nstallat10n of the prestressmg steel, rust which’ may form durmg these 7 days _
owill not be cause for rejectlon of the steel. Post-tensronmg steel mstalled tensioned and

~grouted in this marner, all Within 7 ‘calendar days will ‘not’ requlre the use of a corrosmn

s mhrbltor in'the duct fellowmg mstallatron of the prestressmg stcel '

o For post tensromng steel mstalled m ducts prlor to concrete placement the above tlme shall e
- be reckoned from the day of fil‘St 1nstallat10n in the ducts R T

i :-Post-tensmmng steel 1nstalled as above but not grouted wrthm 7 calendar days shall have an

approved water soluble oil corrosion mhrbrtor (emulsrﬁed Tust passrvator) applted in the ducts

" and ‘shall be subject to all the requiremients in this Sectioi: pertaining to corrosion protectron v
“and rejectron because of rust. The rustmg of the strand will be’ evaluated based on the cntena :

stated in ASTM A 416

o lmmedrately prtor to groutmg, the water soluble orl shall be thoroughly ﬂushed from the .
S ducts wrth water : : 5 - U S ; -

' Wrthm 30 calendar days after mstallatrcn of the post-tensrcnmg steel, ucts shall be grouted :
" in accordance with these spee1ﬁeatlons Except when’ approved by the’ Englneer is writing. -
failure to grout tendons within the 30 calendar days spec1ﬁed shall result in. stoppage of the
‘ affected work and no invoices shall be processed for payment of that affected wcrk :

R Fabncatlon R

Gene'ral '

m cellaneous] ware, 1nforc|ng bars,

Engmeer

. TCAPhase2Swdy  SEC-10,Pagelz .~ PCOC



Itu'psa'Bridg'e Construction Project |

Technical Specification

1072

1073

1074

Ducts ~ -

Ducts shall be acdurately aligned and positioned at the locations shown on the Plans or

- according to the approved Shop or Working Drawings or as otherwise approved by the

Engineer. All internal ducts shali be securely fastened in posmon at regular intervals not

_ ‘exceeding 0.75m to prevent movement, displacement or damage from concrete placement
- and consolidation operations. The method and spacing of duct supports shall be shown on
" appropriate Shop Drawings. Ducts for external tendons shall be straight betiween connections’

to internal ducts at anchorages dlaphragms and deviation saddles and shall be supported at

- mtermedtate locatlons or dampers accordrng to the plans or approved shop drawmgs

h All ahgnments mcludlng curves. and strarght portlons shall be smooth and contmuous with
L _no llps kinks or dents Thrs also apphes to’ curves in-pre- bent steel plpe :

'All ducts shall be carefully checked and repa:red as necessary before the placrng of any
' concrete commences. ‘ :

c _The tolerance on the Iocatton of the ducts for the tendons shall be as. specrfied below :

e ':After mstallatron in the forms all ends of ducts connecttons to anchorages sphces vents and
e the llke shall at all ttmes be sealed to prevent the entry of water and debrts o

Sphces and Jomts '

At spltces and _;omts, .and connectlons to anchorages ducts shall be smoothly allgned and
. secured with no hps or kinks. They shall be joined in a manner which positively prevents the .
-~ . entrance of cement paste and water from the concrete or unwanted leakaae of grout durmg, S

' subsequent groutmg operattons o : : : SRR

. Grout Vents InJectron and EJectron Plpes R
Al ducts or anchorage assemblres for permanent post-tensmmng shall be provrded wrth prpes |

or other suitable- connections at each end for the injection of grout after prestress:ng As a
. minimum, ducts shall be vented at’ the high pomts of the tendon profile when there is more

than a 150mm  variation in the vertical position of the duct. The . Contractor may use -

_ addmonal lnjectron and vent plpes when shown on the shop drawmgs

o ‘-.Al! connectrons to ducts shall be made wrth metalhc or plastrc structural fasteners

o '-"'jWaterproof tape | shall be used at all connections to include vent and grouting pipes. Vents -

=_'.'__,;Shall be mortar ttght taped as. necessary; and shall provrde means for aneotlon of grout
?'_5 through the vents and for sealmg the vents : : - y

Grout mjectlon prpes shall be fitted w1th posmve mechamcal shut-off valves Vents and .
: ._:'ejectlon plpes shall be fi tted wrth valves caps or other devrces capable of w1thstand1ng the

ks f-.grout pumpmg pressures

_ o All grout caps used must be mstalled to prevent entrapment of' a1r or water vo1ds and must
o 'provrde IOO% coverage of all tendons S :

 TiCAPmasezSmdy - SEC-I0,Pagel3 . . - PCUIOC
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1075 _._.Tolerances :

8

1081

1082

- .Placmg Concrete

: Precautrons

i Provmg of Post Tensnonmg Ducts

Technical Specification =

: Post-tensronmg ducts shall be posrtroned wrthln the followmg tolerances .

kS Vertlcal Posrtion +/ 6mm’
: _Lateral Pos1tlon +! 13 mm

g The entrance and exit angles of tendon paths at anchorages and-/ or at faces of concrete shall
' be w:thm +/ -3 degrees of desnred angle measured in any drrectlon

Angle changes at duct Jomts shall not be greater than +/ 3 degrees in any dlrectron ' o '

Anchorages shall be located w1thm + / 6 mm of desned posrtron aid +/ - 25 mm along the ) .
tendon except that minisaum cover requrrements to ends of cut off tendons and anchor .-

o components must be mamtamed

' Anchorage conﬁnement remforcement in the form of splrals multlple U shaped bars or Imks L
" shall be posrtioned to start within 13mm of the back of the main anchor plate, providing the

_ anchorage is to be encased or sealed later in the construct1on and shall be properly centered' :
_-around the duct X S , L

In the event of conﬂlcts between the remforcement and post-tenswmng cluct in general the 5

- position of the post-tensioning. duct shall Prevall and the remforcement shall be adjusted -7: o
' locally to the approval of the Englneer : S :

The Contractor shall exercise great care when placmg and consolldatmg concrete so as not o

s displace or damage ‘any ‘of the post tensioning ducts anchorage assembhes, sphces and
o connectlons remforcement or other embedments U

Upon completton of concrete placement the Contractor shall prove that the post-tensronmg_ '
~ducts are free and clear of any obstructions or damage and will be able to accept the intended . -
post—tensronmg ‘tendons by passing a torpedo through'the ducts. The torpedo shall have the .

~ same’ crosssectional shape as the duct, be 6 mm smalier all around than the ‘¢lear, nominal = .-
inside dimensions of thé duct."No ‘deductions to the torpedo sectron ‘dimensions- shall bé made . -
for toleranices allowed in the manufacture or fixing of the ducts. For straight’ ducts it shall be - -

- at least 0. 6m long. For curved ducts, the length shall be determmed by the Ccntractor such
. that when both €nds touch the’ outérmost: wall of the duct, ‘the torpedo is'6mm clear of. the”
“.* innermost wall: If the torpedo will’ not travel completely through the ‘duct; the’ ‘member shall _
be rejected, unless a ' workable fepair-can be made to clear the cuts, all ‘to the satlsfactron of

the Engmeer The torpedo shall be passed- through the duct easrly, by hand wrthout resortmg =

--'to excesswe effort or mechamcal assrstance

_ TICAPhase2Study . SEC-10,Pageid . . PCLIOC
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1083

109

] Problems and Remedles

If the ducts or any part of the work is found to be deﬁclent it wrll be rejected No remedial or
repazr work will be permltted wnthout the approval of the Engineer,

'_ _.Installmg Tendons e e

: Post-tensmmng stands rnay be pushed or pulled through the ducts to make up a tendon
- Pushing shall be done with care 50 as to avoid snaging on any lips or joints inthe ducts. The

o . Contractor shall take. precautions by roundmg off the end cf the strand or fi ttmg it w1th a

: smooth protectlve cap for this’ purpose

_ Altematlvely, stands may be assembled into the tendon whlch then may be pulled through the
. duct together using a special steel wire sock (“Chmese finger”™) of.other device attached to the
~ end. Also. the ends of the strands may be welded together for this purpose. If so, then the end
- of the, bundle fmust be rounded for smooth passage and the entire welded end together with at
ileast 0.75 m of tendon beyond the end of the last weld shall be cut off and wasted. Cutting

E shall be done wrth an abrasrve saw or srmllar devrce Flame cuttmg shall not be’ allowed

| When approved by the Engmeer m some spectal cases such as. small srzed transverse -
. tendons in the top of precast superstructure box girder segments, strands may be laid in the -
* ducts prior to. concrete placement. However, upon completion of concrete .placement, the -

strands shall be moved back and forth to ensure that they are free and unobstructed by cement -

- L grout leakage OF. other damage If any tendons 56 “installed -are found to. be unusable for

stressmg due to cement grout.: entrapment then the Engineer has the right to reject the

o concrete member and seek & replacement from the ‘Contractor: at no -additional cost.
- Furthermore, the time. requlrements for corrosion proteetlon shall commence from the time

the strands were first placed in these. ducts and not from the time of concrete placement, all i m_ .

S .'accordance wnth these specrﬁcatron

.Installatlon of tendons in ducts prlor to concrete placement shall not be allowed t‘or larger L
. sized (ie. seven 12. 7mm diameter strands and larger) and longltudmal tendons in glrders or
' -'cast-m-place work. o o o

.'No permanent tendons shall be mstalled prior - to the completlon of testmg as requlred by '

R these specifications or Plans, except for the “In Place Friction Test” where only the tendon to

10101 ':- General

10102

_ be tested shall be mstalled pnor to successﬁll completlon of the test

Post-Tensmnmg Operatmns o

S Post-tensronmg forces shall not be applled untll the_ concrete has attamed the spcmf ed
e 'compressrve strength as determmed by cylmder tests - '

Stresslng Tendons SER T R AP

All post-tensromng steel shall be ten51oned by means of hydrauhc Jacks 50 that the post- :
. tensioning force shall not.be less than that requtred by. the plans.or approved shop drawings, _
.. ;or as otherwise approved by.the Engineer. Monostrarid jacks shall not be utlllzed for stressmg e

tendons other than those tendons wrth four or fewer strands -

- TiCAPhasszStdy . . SEC-10,Pagels . .. PCUIOC
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Technical Specification

10.102.1

| Maximum Stress at Jacking

The maximum temporarystress (jacking stress) in post.tensioning steel shall not exceed 80%

of its specified minimum ultimate tensile strength Tendons shall not be overstressed to '

- achleve the expected elongatron

| .'10.1();2'.'2'

Imttal and Permanent Stresses i

The post tens1onmg steel shall be anchored at mltlal stresses that will result in the long term

~ - retention of permanents stresses or forces of ot less than those shown ‘on the Plans or the -
. -'approved shop drawmgs Unless otherwise approved by the Englneer, the initial stress after -
“-anchor set shall’ not: exceed 70% of the specrﬁed ultlmate tensale strength of the post—-

e tensronmg steel

L Permanent stress and permanent force are the stress and force remammg in the post- :

B 10.'_10.2.3_

- tensioning steel after all losses,’ mcludmg long terin’ creep ‘and shrmkage of concrete elastic
-.'shortemng off concigte, relaxation  of ‘steel,” l6ssésini the post- tensioning steel ‘from the

sequence of stressing, friction and uriintentional wobble of the ducts, anchor set frlctlon in

‘ the anchorages and all other losses pecuhar to the post tensromng system o

Stressmg Sequence

g _ 'Except as’ noted otherwrse on the Plans, the approved shop drawmgs oF 'as"approved by the.

' 'Engmeer permanent post-tensnonmg tendons shall be stressed: from both’ ‘ends: The reqmred' -
= force shall be apphed at one end and subsequently at the other end or srmultaneously at both
'ends - : : -

N S1ngle end stressrng is perrnltted when the followmg are Satlsfied

S ( ) Space hmltatrons prohrbrt two end stressmg '

(b) o The calculated elongatron of the post-tensronmg steel at the seeond end is 13mm or less

o .(C) Smgle end stressmg shall be applted at altemate ends of palred ad_| .cent post-tensromng E

10103

101031

N ._‘-Each _jack used to stress teridons shall be equrpped wnth a pressure gau

tendons to produce a symmetrtcal force dlstrlbutron in agreement wrth the Plan desrgn

e .For constructlon in stages where some tendons are requlred to be stressed before others o
-the sequence of installation and. stressing shall’ be‘a’ accordance wrth the Plans or
approved shop drawmgs or as otherw1se approved by the Englneer

=Stressmg Equrpment

_ ‘Eqmpment for tensronmg the tendons shall be fumrshed by the manufaeturer of the post-
tensromng System (tendons hardware anchorages etc) : :

.Stressmg Jacks and Gauges o £ fs

T4 determmlng the \

U jacking pressure: The pressure gauge shall have an accurately readmg dtal"at least lSOmm m-_'- |

_ drameter L

TCAPhase2 Smdy - SEC-10Pagels ~ . . . BCINOC .
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L 10.10, 3, 2 Callbratron of Jacks and Gauges '

o Each Jack and 1ts gauge shall be eahbrated as a. unlt wrth the eyllnder extensron in the
' approx1mate position it will be in at the final jacking force. Calibration shall be done when
~ the jack is connected to the equipment (pumps and gauges) in the identical configuration as

will be used on the job site, i.e. with the same length hydraulic lines. Initial. calibration of the

- jacks and gauges shall be performed by an independent laboratory .using a proven load cell.

~ . For each jack and gauge unit used on the project, certified calibration charts shali -be :
: fumlshed by the Contractor from the mdependent laboratory prlor to stressmg the f' rst '
tendon - . i o

Certlﬁed callbratron shall be made at the start of the work and at every 6 months thereafter, or

'~ as requested by the Engmeer At the option of the Contractor, calibrations subsequent to the
initial calibration with a load cell may be accomplrshed by the use of a master gauge. The
" master gauge shall be supplred by the Contractor in a protective waterproof container capable

of protecting the calibration of the master gauge during shipment to a laboratory The

 Contractor shall provnde a quick-attach coupler next to the permanent gauge in the hydraulic

“ lines which enables the quick and casy. installation- of .the master gauge to venfy the

permanent gauge readings. The master gauge shall be calibrated by and shall remam in the
- possessron of the Engmeer for the durat:on of the prOJect -

Ry Any repalr of the Jaeks such as replae:ng seals or. ehangmg the length of the hydrauhc lmes R

e 1(_)_.:19'.4; |

E is cause f‘or recalrbratron of the jacks usmg a load cell

' "_No extra compensatron shall be allowed for the lmtlal or subsequent callbrattons or for the

use and requrred ealrbranons of the master gauge :

_Elongatlons and Agreement w1th Forces : :

L -_"I‘he post-tensromng 0peratron shall be so conducted that the forees bemg apphed to the
B tendon and the elongatlon of the post-tensromng tendon can be measured at all times.

Elongauons shall be measured to the nearest l Smm e

For the requlred tendon force the observed elongatron shall agree wrthm 7% of the'_ :

- theoretical elongatlon or the entire operation shall be checked and the ‘source of error o
. determined and remedied to the satisfaction of the ‘Engineer before proceeding further The -
_tendon shall riot be overstressed to achleve the theoretreal elongatlon

e In the event that agreement between the observed and theoretlcal elongatlons at the reqmred

foree falis outside the acceptable toleranees the Engmeer may, at his discretion and without

- . additional ‘compensatiorn to the contractor, require additional tests for “Tendon Modulus of

10105

- F rietion '

: Elastl_c_rty_” and/or ‘_‘In Place Friction” in accordance. with Sections 3.5.1 and 3.5. 2.

.' The Contract Plans were prepared based on the assumed fnctton and wobble coefﬁcrents and
'anchor ‘set noted on the Plans. The contractor shall subm1t caleulatrons and show a typical

téndon force dragram after fnctlon ‘wobble and anchor- set losses, on the shop drawings -
based upon the expected actual coefficients and values for the- post-teasnonmg system to be o
used These coefﬁerents and vaIues shall be gwen on the shop drawmgs '

TICAPhase2 Swdy -~ . sa_c{lo, Pagel7 . . PCiOC
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10106

10.10.7 Cuttlng of Post-Tensromng Steel

10108 -

If, in the opinion of the Engineer the actual friction signiﬁcantly' 'varie"s' from the eipected ;

- friction, the Contractor shall revise his post tensronmg operat:on such that the ﬁnal tendon

force is in agreement w:th the Plans

H When friction must be reduced water “soluble 011 or- graphrte may bé ‘ised s a lubrlcant '
" subject to the approval of the Engineer. Lubricants shall be flushed from the duct as soon as
: -possrble after stressing is completed by use of water pressure. These ducts shall be flushed

again just prior to' the ‘grouting operatrons Each tnne ducts are ﬂushed they shall be

o 1mmedrately blown dry wrth orl~free alr

_Wrre Fallures ln Post—Tensromng Tendons L

“Multi strand Post—tensronmg tendons havmg wires whlch fail by breakmg or shppage durmg '
i stressmg may ‘be accepted provrded the followmg condltlons are met : '

(a) The completed structure shall have 2 ﬁnaI post—tensmmng force of at least 98% of the .

desrgn total post-tensronmg force T A

by For precast or cast—m—place segmental constructlon and for any srmrlar constructron' -

o that ‘has members post—tensroned together across a common joint face, at any stage of -
" eréction, the postiténsioning force across'a matmg Jomt shall'be at least 98% of the -
' post-tensronmg requ1red for that matlng JOlﬂt for that stage of erectlon o :

v (c) ::Any smgle tendon shall have no thiore than a S% reductlon m cross-sectlonal area of 2N

T post-tensromng steel due to wu'e farlure SRR

f'As an exceptlon any of the’ above condmons may be warved as approved by the Engmeer '
. when conditions pemut the Contractor to propose acceptable altematlve means of restormg
o the post-tensronmg force lost due to wire fallure e - :

B :Post-tens1onjng steel shall be cut by an abrasrve saw wrthm 20 t 40mrn away from the -~
o anchormg devrce Flame cuttmg of post—tensronmg steel ls not allowed

Record of Stressmg Operatrons o

-'The Contractor shall keep a record of the followmg post-tensromng operatlons for each -

| tendon mstalled

: f(‘a)_' : PrOJect name number

(b) - Contractor and/or subcontractor
(c) - Tendon- locatlon, size and type - TR
(d) ,-_Date tendon was first mstalled 1n ducts '

- (&) -+ Coil/reel number for strarids or wires’ and heat number for bars and wrre

P () Assumed and actual cross-sectional drea’
© U (g) [ Assumed and actual Modulus of elastlcrty

. (h) ~ Dite stressed
(i) - Jack and Gauge numbers per end of tendon
RO Requrred jacklng fOrce ;

- 7ICA Ph_asezs__tudy . SEC-0,Page18 . . . BCIIOC . -
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011

C0aLL

k) Gauge pressures
- () "~ Elongations (ant101pated and actual)
(m) Anchor sets (anticipated and actval) . .
- (n) - Stressing sequence (i.e. tendons before and after thrs)
. (0) Stressing mode (one end/two ends/simultaneous)

(p) . Witnesses to stressing operation (Contractor-and lnspector)

. {(q) " Date grouted days from stressmg to groutrng, groutmg pressure applled and lnjecnon

_end

: AAny other relevant lnformatlon shall also be recorded The Contractor shall provnde the
- Engmeer wnth a complete copy ot all stressmg and groutmg Operatlon records

Groutmg Operatwns

General

- Wlthln 30 calendar days after mstallatron of the post~tens:onmg steel ducts shall be grouted :
U in accordance with these spec1ﬁcatrons Except when approved by the Enginesr in writing,
- failure fo guout tendons within the 30 calendar days specified shall result in stoppage of the '

: affected work and no invoices shall be processed for payment of the affected work. '

..; -After stressmg and prror to groutmg, tendons shall be protected agalnst corrosion or harrnful ‘
- .of debris. by temporanly pluggmg or. sealmg all opemngs and vents until the tendon 1s
grouted - Do DT : _ .

. When stressrng has been cornpleted and the stressed tendons have been accepted by the

' : Engmeer the annular space between the tendons and the duct shall be grouted

iz

Equlpment

. The grout rmxer shall be capable of contrnucus mechamcal mlxmg and shall produce a grout .

free of lumps and undtspersed cement. The equlpment shall be able to pump mixed grout ina
-.. manner which .will. comply with_ all the provisions speclﬁed herein. Accessory equipment

. which will provrde for accurate sohd and hqurd measures shall be provlded to batch all

do matenals o

- Grout pumps shall be posmve dnsplacement type and shall be able to produce an outlet '

' pressure of at. least 1 MPa Pumps shall-have seals adequate to prevent oil, air or other foreign
;substances entering . into.the grout and to. prevent loss of grout or water. A pressure gauge

L having a full scale reading. of no more than 2’ MPa shall be placed at some point in the grout

- lirie: between the pumping . outlet and the duct mlet The grouting- equrpment shall contain a

screen havmg ‘cléar’ openings of 335 mm maxmmm size to screen the grout prtor fo its

introduction into the grout pump.. If grout ‘with an addmve is used a screen opening of 4.75 -

-mm is satlsfactory This screen shall be. easily accessrble for mspectlon and cleaning. The

o o groutmg equipment shall utilize a grav;ty feed. to the. pump inlet from a hopper attached to .
. and drrectly over it. The hopper must be kept at least partially full at all times during the

. pumping ‘operation to prevent air from bemg drawmg irito the post-tensmmng duct. Under = - -
- - normal conditions, the grout equipment shall be’ capable of contmuously grounng the longest .
Lo tendon on the pro;ect in not more than 20 mlnutes
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Grout lnjectlon AR

Technical Speciﬂcation
ermg | |

Water shall be added to the mixer ﬁrst followed by Portland cement and admlxture or as |
required by the admixture manufacturer Maxmg shall-be of such duration as to obtam a

* unifoim thoroughly blended grout,” without' excessivé tempeérature increase or loss of

properties of the adniikture. The grout ‘shall be contmuously agitated until it is pumped.

“Water shall not be added to increase flowability which has decreased by delayed use of the
; grout Proportions of the materials shall be based on tests made on the grout before grouting

is begun or may be selected based on prior documented experrence with similar materials and

equiprient ‘and under comparable field conditions (weather, temperature, etc.). The water_
- contént shall be the minimum necessary for proper placement and shall not exceed the water- _
~ cement ratio of 0.45 or approximately 19 liters of water per ‘sack (43, kg) of cement. The

water confent required shall be established for a-particular brand of cement” based on tests,

- The pumpability of the grout may be determined by the Engineer in accordance with the U.S.

Corps of Engineers Méthod CRD-C79. When this method is used; the efflux time of the grout

_sample immediately after mtxlng shall niot be less than ‘11 seconds The ﬂow cone- test does -
" not apply to grout whrch mcorporates a thlxotroprc addltrve

o All grout vents and hrgh pornt vent opemng shall be open when groutlng starts In_]ectlon and :
" ejection vents shall:be provrded Wwith posrtlve ‘shut-6ffs.Grout-shall bé allowéd to flow from -

~ - the first. vent after the" injection vent: until any ‘résidual flushing’ water of entrapped air has S
-~ been removed, at which time the vents shall be closed Remarmng vents shall be closed in "
' sequence in the same manner SR IR :

E .The pumpmg pressure at the mjectron vent shall not exceed I’ MPa for oval dusts nor 1 7 MPa -
.~ for circular ducts. However normal operatlons shatl be performed at approxrmately 500 KPa. ©
If the. actual groutmg pressure exceeds the maximum. allowed, the: m_]ectron ‘vent shall be
S closed and the grout shall be mjected at the-next vent which has been, or is ready to be, closed -

S as long as a orie way flow is maintained. Grout-shall not be mJected intoa succeedmg vent

. from which grout has not yet flowed. If this procedure is Used; theit‘the vent which is to be

" used for mJectlon shall be fitted ‘with a positive shut-off When one-way flow'of grout cannot

T be mamtamed as outhned above, the grout shall’ be rmmedrately ﬂushed out of the duct wrth B
' .water : : - : 5 : '

- Grout shall be pumped through the duct and eontmuously wasted at the ejectlon vent untrl no :'
- visible slugs of water or air are jected. To ensufe that the tendon terains filled with-grout, .
. the ejection’ and- m_:ectlon vents' shall be'closed in sequence, respectrvely, under pressure when - -
_the tendon duct is’ completely filled” with” grout, The: posrtrve shut-oﬁ"s at the lnjectron and
eJectton vents shall not be removed or opened untll the grout has set

Temperature Restrlctlon

B .__'The temperature of the grout shall not be above 32°C dunng mnnng or pumpmg If necessary, L

1012

- mnung water shall be cooled e

Proteetmn of End Anchurages i

T Wrthm 54 hours after groutmg is completed exposed end anchorages strands and other metal S
o accessorres shall be cleaned of rust mrsplaced mortar grout and other such materrals R

| TCAPRsezSwdy sc 10; Page 20 AR PCI/JOC '
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L rmmecl.lately .follorv.mg the cleamhg operatron a heavy unbroken coatmg- of an'epox‘y borrdrng
compound shall be applied to all such dry metal surfaces Epoxy bondmg compound shall
conform to AASHTO M 233 Class I11. ' .

Tlght ﬁttmg forms shall be mstalled and held in place securely agamst the prevrously placed :
concrete. Alter application of the epoxy bonding agent the void between the form and the
- anchorage shall be filled with a non-shrink grout mix io protect the anchorage This non-
shrink grout shall be in accordance with CMS 705.20. The non-shrink grout shall be placed
- within the “tack time’ period the epoxy bonding agent/compound. All work described in this
. and the precedmg paragraph shall he aceomphshed w1thm the designated 54 hour time
perlod _ . _ _ _ _

- Only non-chlorlde bearing non-shrink grout mixes shali be used for anchorage protection
After grout patches have been finished and cured, two heavy brush coats of bituminous
protective coating material conforming with ASSHTO M-115 shall be applied in a manner -

- and thickness recommended by the manufacturer. The bituminous protective coating shall be

- applied only to anchorages which are not exposed to the exterior of the structure or where
further concrete encasement does not oceur. :
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SECTION 18
BEARING DEVICES / HORIZONTAL RESTRAINTS

' Rep[ace Sectton 1 8. 2 wn‘h the faﬂowmg

182
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- Honzontal Restramts (Shock ’I‘ransm:ssron Umts)
' GENERAL :

‘ Horlzontal Restramts shown on the plans as shock transmlssmn umts (STU g) shall be -
. desrgned and furmshed in conformance wrth the detalls shown on the plans and these

. spec:ﬁcattons o

'The Contractor shall submrt complete worklng drawmgs f'or the STU’S to thc Engmeer m“

accordance with the provisions in “Working Drawings” of these specrﬁcatlons The workmg :

W drawmgs shall show complete detalls of the S’I'U s and anchorage components )

PR The work shall consrst of fumlshmg the matenals semces labor tools ‘equipment, and

1822

.‘ '_:nc1dentals niecessary ‘for the design, fabrication, 1nspect|on testmg, and shlppmg to the _jOb
_ srte of the STU’s as spec1fied and as shown on the plans :

_The STU 5 shalI be 1ncorporated mtegrally w1th the horlzontal restramt They shall be
:des1gned to: o

s l..:'.‘ ."Allow longitudmal movements due to thermal creep and shnnkage effects wrthout |

' transmlttmg sugmﬁcant forces

' 2 : Transmlt memal loadlng as shown on the plans due 10 the demgn seismic event, wind

loads, stream loads, and any other horizontal load capable of producmg a superstructure

- ”r'::,' _-velocrty greater than 0.01 m/sec SR

L The STU s shall comprlse a double actmg prston w1th1n a cylmder ﬁlled with srlrcone putty'
i havmg appr0pr1ate ﬂow characterlstrcs 011 ﬁlled devnces will not be perrmtted

e The STU 8. shall meet the force stroke and other performancc requlrements shown on the
- plans, and given herein. The STU’s shall be capable of operating reliably over the life of the
. structiire’ with a ‘minirhum: of : maintenance. The STU’s shall ‘fit within the dimensional
: " envelope shown on the plans and the serviceable components shall be easxly mspectable and
o replaceable The ennre dev1ce shall be removable BRI B

The STU 'S shall be supplled complete wrth all anchorage components 1ncludmg hardware ; -

.: and brackets needed to permanentiy secure them in place
C QUALIFIED SUPPLIERS

'--The Contractor is requlred to 1dent1fy thelr mtended supplrer of the STU § wrthm 120 days' y
" following the Noticé to Proceed. The supplier shall be required to submit a detailed schedule
" of submittals dooumentmg the1r capablllty and mtended approach of complymg with the
i Contract requrrements o By IR
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. The STU s shall be products which have a"proven s‘uece;ssﬁxl pe'rformance reco'rd The.'
..~ Contractor shall submit for the approval of the Engineer full details of the proposed STU’s,

This shall include lists of projects in which the proposed product has been meorporated in -
similar structures and climatic conditions. The Contractor shall submit substantiating

- information on previously installed STU’s of the same type supportmg the durabllrly and

maintenance records, certlﬁed by the manufacturer

. The final selectton of the STU s suppller rs contmgent upon the acceptance by the Engmeer o
of this submlttal : o . '

__DESIGN REQUIREMENTS

_ : Desrgn of the STU’s shall be in general accordance w1th the AASHTO LRFD Brrdge Desrgn '
o Speclﬁcatlons 1994 and the followmg requ:rements o Ry :

_‘-'General Requlrements - Desrgn of the STU 'S shal] consuier the followmg general
L requ:rements The STU 's sha]l fit wnthm the dlmensronal envelope shown on the plans

o ‘The desngn ‘of the STU’s shall provrde for qu1ck adjustment of the1r length w1thm plus or o
- mmus Smm to compensate for errors in the posmonmg of the STU brackets L

STU s havmg the same manufacturer s part number shall be ﬁmctronally and phys:cally' B
'mterchangeable ' ' L SR R

Temperature and Env:ronmental Des:gn Reqmrements Desugn of the STU’s shall" o
: consrder the followmg temperature and env1ronmental dcsngn requlrements

The STU 'S shall be desngned to operate over ran amblent temperature range of 0°C to 60°C

o VIThe STU s shall be desrgned for a relatlve humldtty of 100 percent and for condensat:on due

to temperature change

) The STU $ shall be desrgned for probable comblnatlons of the follomng atmospheric L

elements: rain, snow, sleet hall ice, fog, smoke wind, .ozone, sunshme sand dust and salt '

o atmosphere

| Selsmle Destgn Requtrements The STU s shall be desngned to meet tne performance - .
g requ1remenls shown on the plans RN O - NS

o Thermal Etcltanon The STU’s shall be desngned to wrthstancl strokmg due to the seasonal e
‘ thermal movement of the brtdge as shown on the plans : :

': The stroke reqturemcnts for seismic excntatron Shown on the plans already consrder the '
.- offset of he STU s due to thermal movement ot the bndge

| : Trafﬁc Excltatnon The STU s shall be desagned to wrthstand vrbranons mduced by traffic -
‘on the brtdge as shown on the plans ST ST

) Wmd Fxcrtatmn - The STU s shall be des1gned to wrthstand vrbrattons mduced by e :

- TICA Phase 2 Study ~ SEC-1§,Pagez . PBCIiOC .
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movement of' the brldge durlng hrgh wmds The STU 5 shali be desrgned for the followmg

K duty cycle

. 1. Seventy ﬁve mrllrrneter double amplrtude vrbratron at 1 Hz for 10 000 cycles per year.

Factors of Safety - ’Ihe STU s shall be desrgned to wrthstand the followmg mternal

. pressures

L Proof pressure equal to 200 percent of the maximum operatmg pressure
: 2 Burst pressure equal to 250 percent of the maximum operatmg pressure

S The STU s shall be desrgned w1th a factor of safety of 2 O trmes the desrgn loads, for yreld of
L _materlals and wrth a factor of safety of 2.5 times the desrgn loads for fallure of materrais

B .MATERIALS
Materlals for STU 5 shall be as lrsted below All materlals shall be subject to the approval of

 the Engineer. At the request Df the Engmeer the manufacturer shall submtt samples of the =
rmaterrals used : S : :

e Structural steel shall conf_orm to-the requrrements of ASTM A36 or ASTM A572 weathermg
. steels shall not be used mel L e P . _ '

- Structural bolts, nuts, and washers shall conform to the requrrements of ASTM A325 Type 1 B
or 2 and shall be mechamcaily galvamzed in accordance wrth ASTM B695. :

o Castmgs shall be carbon steel castmg conforrnmg to ASTM A27 Grade 450 240, Class I

| . .Only those materrals that dre non- nutnent to fungus shall be used in the STU’

o Non—metal]rc packlngs, seals wrpers and vaskets shall be of non—age control matenals

Ty L _Prston rods, and other metal parts that sllde relatrve to a seal shall not be piated

"::L:"Matenals shall be corrosion’ resrstant or surtably treated to resrst corrosion f‘rom
- environmental condltlons Materrals exposed to atmospherlc or mternal pockets of air or gas
o shall be surtably protected agamst corrosron '

e Other materlals Shall meet the requ1rements of the Standard Specrﬂcatlons and these :
- specrﬁcatrons NI R -

Maxrmum Operatmg Temperatures - The STU s shall operate below a maxrmum
L operatmg temperature that w1ll not degrade their performance or longevrty

-"-:.',-.zFunctlonal Llfe The STU’S shall have a functronal llfe of 40 years The STU’S shall be s -

o '::'-ease of mamtenance and repalr “The STU’s shali be desrgned for ease of removal and :
i replacement wrth few specral tools needed A : .

' -"-':The STU’s shall be desrgned to guarantee a mlnrmum reuse of one maxrmum eredlble

o seismic event before requmng refurbtshment

"nearﬁase-z;stua'y_ o snc_-rs,-_Page_s_ T T Fcmoc
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SUBMITTALS.

The Contractor shall submit working drawings, an’ installation mantal, an’ inspection and -

maintenance manual, and test reports for the S'I'U S in aecordance thh these Spemﬁeatlons

- - for review and approval by the anmeer s

Worl-ung Drawmgs - Workmg drawrngs shall be subject to approval msofar as the detarls
affect the character of the finished work and for compliance with design requirements

- applicable to the construction when specified or called for, but details of design will be left to
: the Contractor who shall be reSpon51ble for the successful eonstructlon of the work

| __f_‘- 'Approval of workmg drawmgs shall rict operate to waive any of the requlrements of the plans
and specifications or relieve the Contractor of any obltgatron thereunder and defectrve work o

=matenais and equlpment may be rejeeted notwrthsrandmg the approval

: Fabrlcanon of the STU? s shall not: be started untll the workmg drawmﬂs have been approved
o ltke workmg drawmgs shall mclude the followrng 5 :

;L '_ . STU tdentrﬁeatlon and nomenolature - e :
2. Plans, elevations’ and seetlons of the STU’S showmg dlmenSIons welghts and
S methods of assembly. -~ - . : : R
" 3. Complete detarls of all components of the STU 5, showmg drmensrons materlals and R
7 processes. < '

4 . Sources, part numbers and Specrﬁeatrons for component parts of the STU

5. Details of all welds. -

: 6. Llfhng locatlons and mechamsms and mountlng and eonnectmg hardware -

: Installatum Manual The Contractor shall submlt an’ mstallauon manual for the STUs for :

review and approval by the Engineer. Fabrication’ of the STU’s shall not'be Started until the _

: .f:‘ ‘ mstallatton rnanual has been approved The mstallatlon manual shall mclude the followmg

1 :The method of 1nstallatton of the STU s mcludmg mstallatlon sequence and settmg. R

b 'dlagram

L2 - The method of ad_|ustment of the STU’S for ternperature change as- shown on the plans

~ and forerrors in‘the positioring of the STU brackets. - -
3. Temporary and permanent attachiment - of the STU’s to” the brrdge mcludmg the

- installation and seeurmg in place of the pms eonneetmg the STU’s to the STU brackets
shown on the plans™ @

4, . Requirements for storage of the STU 8 and del‘.alls of temporary support of the STU’

. for shlppmg and handlmg

: Inspeetlon and Mamtenance Manual --The Contractor shall submrt an mspectron and B

- maintenance manual for the STU’s for review and approval by the Engmeer Fabrication of ~ -
- the STU: shall not be started -until ‘the mspection ' and - maintenance’ manual has been' e
-""approved The mspeetlon and mamtenance manual shall mclude the follow:ng e '

.- 1." lnspectlon requlrements for the " STU’ mcludmg the‘recommended frequency of

. inspection. The manual- shall melude the spec1f' ¢ observatrons to be made, and the
o acceptable range of values SRR .
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2. Mamtenance requrrements for the STU s, rncludrng the recommended frequency of
mamtenance

. Test Report.s ~-The Contractor shall submit the followrng test reports for review and
s approval by the Engmeer : .

1. -'After the. workmg drawmgs have been approved certlﬁed mrll test reports showmg

conformance of ‘all materials to the standards referenced in. these specifications.
‘ Fabrlcatron of the STU’s shall not be started untrl the test reports have been approved

| 5-2'_. ' Proposed test procedures lncludmg a descnptron of the test equtpment Testmg of the

STU’s shall not be started unttl the test procedures have been approved

3.0 ‘Report on the pre producuron testmg specrﬁed below Installatron of the STU’s shall
. not be started untrl the test report has been approved o - :

' L4 Report on the productron testmg specrﬁed below No STU shall be mstalled unttl its

report has been approved

. VFABRJCATION

.The STU’s shall be fabrlcated in accordance wrth the dlmensmns shapes desrgns and detanls

. shown in the approved working drawings and in conformance with these specrﬁcatrons All

.~ fabrication: processes ‘shall be subject to the approval of the Engineer. The Contractor shall
L glve the Engmeer at least 2 weeks nottce before begmnmg fabrtcatlon or testmg

Fmal fabncatlon and assembly of the STU’S shail be at faclllttes owncd and operated by the a

* manufacturer; the manufacturer being-the entity that designs, fabricates, and installs (or

. - advises the, Contractor on the. installation of) the S’I‘U’s, or final fabrication and assembly of

T the STU s shall be. under the direct supervision of an'employee of the manufacturer wrth ﬁve
L or more: years of experrence in. the fabncatton of srmtlar devrces

- .Corrosmn Protectlon Materlals subject to detenoratron when exposed to the envrronment
. shall he/protected against such deterioration ‘in a manner that will not interfere with the
el performancc of the STUs, Piston rods, in particular, shall be protected from direct exposure -

- to, the envrronment by a scaled cover able to accommodate the full stroke of the STU

- :_Protccttve coatlngs that w1|l crack shlp, or Scalc wrth age or extremes of cllmate and
: .envtronmcntal condrtlons shali not be used :

~.'_':.Hot-dtp galvamzmg shall be it accordance wrth AASHTO Ml 11. ch Coatmgs on Product
' -Fabrlcated from Rolled Pressed and Forged Steel Shapes, Plates Bars and Strlp

o F usion Weldmg Fusmn we[drng shall be in accordance w1th approved standards Weld
Y design” shall be: based on the function and- strength of- assemblies.. Fillet welds shall not be
.. used on plates greater.in thickness than 3mm without the ‘approval of the Engineer, Weld .
. quality shall be speclfied on: the manufacturer’s drawings with proper acceptance standards -
~and: mspectlon methods, All welds shall he’ non—destructrve tested usrng ultrasomc or

T magnettc parttcle testmg as drrected by the Engmeer

e ‘Resrstance Weldmg Resnstance weldmg shall be in accordance wrth MlL W 6858 and

JICAPhaseZStudy __SEC~1=_8,_Page..5_.'-; T TPCI/IOC



Rupsa Brldge Gonstruction Prnjec_t

Techmcal Specrﬁcatlon

- Resrstance Weldmg Resrstance weldmg shall be in accordance wrth MIL~W 6858 and
- MIL- W45223 asapphcable

: 'Welders Certlﬁcatmn - Cemf catlon tests for welders shall be in accordance w1th
. MIL—STD 248 : . . . _

Brazmg The brazmg of steel copper copper alloys and mckel alloys shail conform .
MIL- B 7883 ' .

o Soldenng Solderrng' shall be in accordance with approved standards. lnsulatton ‘material _
= shall-not be damaged - during ‘soldering;- and ‘parts fastened “thereto’ shall not be Ioosened
. Mechanlcal assembhes shall not depend on soft—solder for mechamcal strength

B F:msh “The STU’s shall be ﬁmshed as recommended by the manufacturer and as approved
© by the Engrneer : ST :

e 'Workmanshlp “The STU 5;. rncludlng all parts and acCessories; shall be fabrlcated and S
- finished in a thoroughly ‘workmanlike manner. ' Particular attention shall be given to ‘néatness
- and thoroughness of soldermg, wiring; making of parts and assemblies, welding and brazmg, o
S plating, finished, nvetmg, machining and screwing assemblies. All parts shall be free of burrs
~ and sharp edges and any damage defect or foretgn materlal whrch mlght detract from the _

e functronmg or appearance of the STU’s..

1827

.:Safety The destgn of the STU 5 shall be such that all possrble sources of danger to
personnel or equtpment durmg assembly, dlsassembly, testing- operatron ‘and: maintenance are

minimized. Where requrred precautronary measures shali be prommently and clearly

o 1ndlcated on the equ1pment

: 'Change Control--- Any changes in the desrgn of the STUs ‘oF any changes in, or

* substitutions of materials, dimensions, or fabrication ‘methods, after initial’ approval by the -
RS Englneer shall also. be submltted to:the Engineer for revrew and approval The manufacturer o
B shall exerclse change control over hrs suppllers

.Identlﬁcatmn Markmg The STU s shall be marked for 1dent1f'1cat10n m accordance w1th -

- STU type, as def' ned herem and otherwtse in accordance wrth the manufacturer s standard
. practlce '_ - : - T
) -__TESTING

' -'_.The STU s shall be tested before they mll be accepted by the Engmeer in accordance wrth L
~the"following' requirements. "The' ‘manufacturer shall. submit" certlﬁcatlon that all testlnﬂ S
' _equrpment has been calrbrated in accordance w1th an appropnate standard - -

[ R Dynamrc cyclrc tests ona hydraulrc servo centrolled actuator test stand The test STU" o
- shall be mounted in’a horizontal position”in-the test stand;: and subjected to’ imposed .
o 'Vvelocrtles from' near zero to the (scaled) peak de31gn velocnty, at va.nous strokes and - -

'frequencres The dynamlc cycllc tests shall’ be conducted at 0 C ‘the mean amblent=

. temperature, and at 60°C, after condrtlonmg the STU at the test temperature for : at least
: .four hours prtor to the test.

JICA Phase 2 Study ~ © SEC-18,Page6 . . PCNOC . -
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Drop testmg usmg a heavywetght dr0p hammer, from near zero to the (scaled) peak
= desrgn velocrty . :

The manufacturer shall submrt a test report w1th the force-velocrty relatlonshrp ateach

test stroke, frequency, and temperature including the raw data. The report shall
* compare the results of the dynamlc cyclic testing and the drop testing, Differences of

10% ot less between the results of the dynamlc cycllc testlng and the drop testmg will -

' - be consuiered acceptable

- The test results shall be used as-an’ mdtcatton of the behavnor of the productton STU s,
L including their dependence on stroke, frequency, and temperature and to prowde a ba31s for
. _correlatmg dynamrc cycllc testmg with drop testlng ' - s

Pre—Productlon Damper Testmg The ﬁrst productlon STU of each type shall be tested for -
conformance to the requirements of this special provisior. The pre-production STU tests shall
he performed at room temperature and shall mclude the followmg :

'The S’I'U shall be proof tested at an mtemal pressure of 125% of the maxrmum'
' _operatmcr pressure for a minimum of 120 seconds

: The S'I'U shall be cycled through its full stroke for a minimum of 120 cycles The test
SER velocny shall be much smaller than the peak desrgn veloc1ty, dependmg on the capacrty '
s _of the test apparatus e . s . S

ey The STU shall be mounted ina horrzontal posmon ina hydraulrc actuator test: stand

and ‘subjected to: imposed velocities from near.zero to the peak design’ velocity, in'5

- “inch/second increments. Measurements of force, dlsplacement and velocity shall be

accurately recorded and force-velocity: plots: constnicted. Two tests -shall be made at

“each velocity, at different stroke posrtrons The full range of stroke of the STU shall be .
" covered durmg the test series. : S : ‘ -

“or -

- .Usrng a heavywelght drop hammer the STU shall be subjected to. rmposed velocttles

from néar zero to- the peak design velocity, in 125mm/second increments, in

: compressron Measurements of force. dlsplacement and velocity shall be accurately
- recorded and’ force—veloc:ty plots constructed. Two tests shail be made at each velocity,
. at differént: stroke positions. The- full range of stroke of the STU shall be covered
“during the test serres The sequence of tests shall be repeated w1th the STU actmo in

R .tensmn

' ..The pre-productron testmg shall be used to determme the force-veloctty relatronsl’up of the
- 8TU’s and to'verify the soundness and. leak: proof nature of their construction under. proof _
- loading and cycllc testmg The Engmeer w1ll accept the STU’s. lf the followmg test crlterla _
o are met ' : : oo _ . S ’

There is no v1srb1e leakage from the test STU or other sign of physrcal deterroratlon

e erther dunng or after the tests There is no 51gn of yreldmo or permanent deformatron

 TCAPhasedSmdy saC}'ts;Pager_ o o
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2. The force-velocity relationship, from the actuator testing or the drop testing, meets the

_ Productton Damper Testmg Each productlon STU shall be tested for cortformance to the': -r

Technical Specification

. specified relationship within +15%, over the range of strokes frequenmes and

o temperatures mcluded in the test

requlremcnts of this-special provision. The productton STU tests shall be: performed at room
' temperature and shall mclude the foliowmg ' :

B A
R operatmg pressure f'or a minimum of 120 seconds

4 I

The- STU shall be proof tested at’an. lntemal pressure of 125% of the maxrmum'

. 'The STU shall be mounted in a hor:zontal p051t10n ina hydraultc actuator test stand
~.and subjected to an imposed: veloctty of 75% of the peak deS1gn veloctty, with the STU

- at the mtd—stroke posntlon

e

_ :';_-Usmg a heavywetght drop hammer the STU shall be subjected to an lmposed velocrty

" of 75% of the peak design velocrty, in both compressron and tensron wrth the STU at
 the rmd-stroke pOSlthn ST - N . :

o The Englneer wrll accept the STU’S tf the followmg test crtterta are met

- There is no- vrsrble leakage from the test S’I‘U or other srgn of physrcal deterloratlon :
'erther durmg or aﬁer the tests. There is no sngn of yreldmg or permanent deformatlon

; The force—veloclty relatlonshtp, from the aetuator testmg or the dl’Op testmg, meets the
- ‘_speleied relattonshtp w1thm ilS% = SRR -

1828 '-;_‘_'SHIPPLNG HANDLIN(J AND S’tORAGE

. The STU’s shalt be shlpped to the jOb srte and handled and stored in accordance W1th the

: manufacturers recommendattons and the followmg requtrements "_ SR R
. 1 '- .'I'he STU s shail be lifted only at the Itf’tmg locattons and usmg the ltﬁmg mechamsms

o shown on the workmg drawmgs S '
2. The STU $ shall be shlpped in protectrve packagmg

H 3. -:_ : 'Damage to a STU durmg shtppmg or handlmg wrl! be cause for rejectton of the STU
4. 'Damage to the STU corrosion protectton system shall be repalred to the sattsfactron of o '
FE the Englneer ' : '
57

5 The STU s shall be stored Off the ground on dunnage and protected from constructton S
. aCtlwty and exposure to the elements ‘ _

1'3.'_2 9 _' QUALITY CONTROL AND ASSURANCE

Quallty control and assurance sha!l be in accordance thh the followrng
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L Control of Quallty The manufacturer shall estabhsh and maintain a manufacturmg and

proeessmg control system including written process specifi cations and procedures to insure
that manufacturmg, process spec:f' cation and testmg are accompllshcd in accordance wrth at

 least one of the followmg

- 1 .'Control of Quallty MiL- Q 9858A Tne manufacturer shall provrde and mamtam a

#@Nr:

system that comphes with - US Specrf cation MILQ 9858A Quahty Program -
Requrrements : _ o _ o

2, : :Control of Quahty M]L~I 45208A The manufacturer shall prov1de and mamtam a
- system thiat comphcs w1th US Specrﬁcatron MIL—I 45208A, “Inspectron System
- Requrrements L s :

30 Control of Qualrty ISO 9001. The manufacturer shall provrcle and marntam a system

_ that complies with the U.S. requlrcments of the International Standards Organization
(I80) 9001 model for. qualrty assurance in desrgn development production,
) imstallatlon and servncmg ‘ SRR

_'.':Manufactunng Process Control - The manufacturer shall mamtam a system for
' ,manufacturmg process control mcludmg the followmg ' : '

- Raw materlal tractablllty
Specific raw material tractablllty _
g Specral process certification traotablhty _ ' ;
. ‘Detalled manufactunng mstructlons that 1dent1fy by operatron and machme the work
- performed. - i R -
" Inspection mstructtons

I In process and ﬁnal detall component mspectwn mstructrons wrth actual drmensmns

' Part Informatlon - The manufacturer shall provrde speclﬁc lnstructtons for detall part ‘
'_-markmg prov1dmg for one. way backward: tractability to the information listed in = .
- “Manufacturing Process Control” of these Specxﬁcatrons This information shall be readily . -
retrievable and shall be combined into one inclusive document that is controlled and -

' 'approved by qualrty assurance personnel at the manufacturer s facrhty

' Cahbranon All devrces used to measure, gage test mspect or otherwrse examme items to .
. determine comphance with these speclﬁcatlons or other contractual requ1rements shall be

) ':-.,cahbrated in accordance w1th MIL-STD - 120 and MIL-STD 45662A, to a calibrated

1200

_:. :'_Lock-
L conformance with the details shown on the plans and these specnf‘ cations; and in accordance '
i wnth the mstallatron manual provrcled by the manufacturer of the STU s,

 ‘measurement standard which has a known valid relatlonshlp to the National inst1tute of
' Standards and Technology (NIST) :

INSTALLATION

ip devxces shown on the plans as shock transmtssron unrts (STU s) shall be mstalled in

',';'.Durlng. mstallanon 'of, ,the“ STU s the Contractor shall utlhze the serv1ces of a quahﬁed o

__'techmcran employed by the manufacturer of the STU’s The technician shall be present on
- the job  site “during installation “of the S$TU’s.” The Céntractor’ shall follow the -
e .recommendatxons of the manufacturer s techmcran when approved by the- Engmeer '

Ry e — Sﬁcmw — wmme
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183 B

_ The'manufacturer s technician shall advise the Cbntractor regarding installation of the STU’s,

and certify to the Engineer that proper procedures are being followed, Certification to the '

: Engmeer shall be in wr:tmg, srgned and dateci by the manufacturer 5 techmclan

- The STU s shall be rnstalled betWeen the STU brackets shown on the plans The length of the _

" STU’s'shall be set equal to the distance between thé brackets, measured immediately before
* instaltation. The distance between the brackets vanes with the temperature of the brldge as
_ shcwn on the plans

' ‘All debns mterfermg wrth the free actlon of the STU’s shall be" removed The Contractor _ c
shall protect the STU’s from damage After tnstallatron, the STU’S shall be protected from
' constructron loads ST .

PERFORMANCE

- The Contractor shall pr0v1de a ten- year wrltten guarantee of the sattsfactory operatton and R
- durability of the STU’s. Cracked welds, broken bolts, fatrgue or “other cracks in steel .
components or welds, gross’ leakage of flurd or breakdown of the corrosion protectlon “shall -

. constitute unsatrsfactory operanon and’ durabrhty of the STU 'S, The Contractor shall repairor ...
o replace the STU’s, or parts théreof, at the Contractor’s expense as necessary to'restore them - - .
~ " to full serviceability, within the period of the guarantee The guarantee shall extend ten years S
o from the date of completlon of the contract R R _ : L

'The manufacturer of the STU $ shall certrfy the bearmgs to have a funcnonal hfe of at least' L

40 yedrs ‘and furthermore shall’ clcarly spe(:lfy any . routine” lnspectlon ‘and’ maintenance -
operatlons that are consrdered crltrcal to ensure the speclﬁed longtvrty of the STU’ '

Pot Beanngs R

.Replace sectron I 8 3 1 wrlh the fol!owmg

'-'1831

GENERAL

- Pot beanngs shali be fumrshed conformmg to the follong requrrements and as 1nd1cated on' S

e the Drawmﬂs

18.3.1.1

. The bearmgs shall be adequate for the vertlcal longltudmal and transverse loads shown on - )
. the Drawmgs and to adequately provlde for the rotatronal and translatlonai movement i
; 'requ:rements shown on the Drawmgs ' ' S o

' QUALIFIED SUPPLIERS

All bearrngs supphed shall be fumlshed by the same manufacturer Manufacturers of bearmgs DI
" shall ‘have not less than five years recent’ expenence n successfully manufacturlng h1gh c
T quahty hearmgs 31m11ar to those to be furmshed under the Contract : Ca

| The Contractor is requlred to rdentlfy thelr lntended supplter of the Pot Bearmgs wrthm 120 R
- " days foliowing thie Notice to Proceed. The suppher shall be requrred to subrnit a detailed - :
schedule of suhmltta]s documentmg their capablllty and mtended approach of complymg wrth R

the Contract requlrements
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The Pot Bearmgs shall be products which have a proven successful performance record. The

Contractor shall submit for the approval of the Engineer full details of the proposed Pot

- Bearings. This shall include lists of projects in which the proposed product has been

incorporated in similar structures and climatic conditions. The Contractor shall submit
substantiating information on previously installed Pot Bearings of the same type supporting

- the durablhty and mamtenance records certified by the manufacturer

. The finial sectlon of the Pot Bearmg supplrer is contmgent upon the acceptance by the'

Engmeer of thlS submlttal

Add new paragrapk at the end of Amcle 18 3. 5 2 1 as fotlows

183521

Testmg by Manufacturer

" -. Testmg shall be as specnﬁed and shal] be con51dered as mcrdental to the item.

Add new Amcle 1 83 7 as follows

. _18.3.7

PERFORMANCE

e _The Contractor shail prov1de a ten-year wrrtten guarantee “of the satlsfactory operatron and
 durability of the Pot Bearings. Cracked welds, broken bolts, fatigue or other cracks in steel
- components or welds, tearing or failure of the slldmg surfaces or break down of the corrosion

S * protection shall constitute unsatisfactory operation and durability of the Pot Bearings. The

: _Contractcr shall repair: or replace the Pot Bearings, or parts thereof, at the Contractor’s
~ “expense, a§ necessary to restore them to full serviceability, within the period of the guarantee
' The guarantee shall extend ten years from the date of completmn of the contract

The manufacturer of the Pot Bearmgs shall certlfy the bearmgs to have a functlonal life of at

. least 40 years and furthermore shall clearly specify any routine inspection and maintenance

operatrons that are consuiered crmcal to ensure the speuﬁed longewty of the Pot Bearmgs
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