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MYcÖRvZš¿x evsjv‡`k miKvi

¯’vbxq miKvi cÖ‡KŠkj Awa`ßi 

AvMviMvuI, †ki-B-evsjv bMi 

XvKv-1207| 

¯§viK bs-GjwRBwW/wmB/wWtBDt/wW-75/2009/      ZvwiLt  -07- 2013 Bs| 

Awdm Av‡`k 

welqt  Pre-Stressed Concrete eªx‡Ri MvW©vi Kvw÷s I Tensioning cÖm‡½ |

GjwRBwWÕi Aax‡b wewfbœ Dc‡Rjv I BDwbqb mo‡Ki Dci m¤úªwZ e¨vcKfv‡e wcÖ‡÷ªm&W KbwµU 

MvW©vi eªxR wbwg©Z n‡”Q|  wcÖ‡÷ªm&W KbwµU g~jZt KbwµU Gi GKwU Advanced Technology weavq Gi

¸bMZ gvb mwVK ivLvi Rb¨ PC MvW©v‡ii wbg©vY †KŠkj m¤ú‡K© Dchy³ Ávb m¤úbœ `ÿ Rbe‡ji gva¨‡g

wbweo Z`viwK cÖ‡qvRb| wKš‘ gvV ch©v‡q ev Í̄evqbvaxb wcwm MvW©vi eªx‡Ri mvwe©K Ae ’̄v ch©v‡jvPbv K‡i 

†`Lv hvq †h, AwaKvsk †ÿ‡Î Pre-stressed Concrete Technology’i h_vh_ Ávb I Gi wbg©vY c×wZ

m¤ú‡K© mwVK aviYv bv _vKvi Kvi‡Y myôzfv‡e Z`viwK n‡”Q bv, d‡j wcÖ‡÷ªm&W KbwµU MvW©v‡ii ¸bMZ 

gv‡bi e¨Z¨q NU‡Q hv eªx‡Ri Kvh©KvixZv I ¯’vqx‡Z¡i Rb¨ AZ¨šÍ ÿwZKi| Gi ‡cÖwÿ‡Z mswkøó mKj‡K 

wcÖ‡÷ªm&W KbwµU MvW©vi wbg©vYKv‡j cÖwZwU ¯Í‡i h_vh_ c×wZ Ab~miY c~e©K ¸bMZ gvb iÿvi Rb¨ 

Dchy³ c`‡ÿc MÖn‡Yi wb‡ ©̀k †`qv n‡jv| ‡mB m‡½ wcÖ‡÷ªm&W KbwµU MvW©vi Kvwós I Tensioning 

Operation m~ôyfv‡e m¤úbœ Kivi Rb¨ mshy³ wb‡ ©̀kbvejx (mshyw³-1-Qq c„ôv) h_vh_fv‡e Ab~miY K‡i

†PKwjó (mshyw³-2,3-4 c„ôv) I Post Tensioning Format (mshyw³-4-2 c„ôv) m‡šÍvlRbKfv‡e cyiY Kivi

Rb¨ wb‡ ©̀k cÖ`vb Kiv n‡jv|  

Concrete Mix Design/Trial Mix, Concrete Casting Ges Pre-stressing Steel Tensioning Gi c~‡e©

GjwRBwWÕi wWRvBb/gvb wbqš¿Y BDwb‡Ui Kg©KZ©v/civgk©K‡`i civgk© MÖnY/mvBU cwi`k©‡bi e¨e¯’v 

wb‡Z n‡e|  

(‡gvt Iqvwn ỳi ingvb) 

cÖavb cÖ‡KŠkjx 

Abywjwct 

ÁvZv‡_© t 

1| AwZwi³ cÖavb cÖ‡KŠkjx (mgwš̂Z cvwb e¨e¯’vcbv/ev¯Íevqb/iÿYv‡eÿY/cwiKíbv I wWRvBb), 

GjwRBwW, m`i `ßi XvKv| 

2| ZË¡veavqK cÖ‡KŠkjx (wWRvBb/ cÖwkÿY I gvb bqš¿Y/ bMi e¨e ’̄vcbv/ cÖkvmb/ cwiKíbv/ 

iÿYv‡eÿY/ cÖKí gwbUwis I g~j¨vqb/mgwš^Z cvwb m¤ú` e¨e ’̄vcbv/ AÂj (mKj).............., 

GjwRBwW| 

Kvh©v‡_©t 

1| cÖKí cwiPvjK (mKj), GjwRBwW, m`i `ßi XvKv| 

2| wbe©vnx cÖ‡KŠkjx (mKj †Rjv), GjwRBwW, †Rjvt...............................| 

3| Dc‡Rjv cÖ‡KŠkjx (mKj Dc‡Rjv), GjwRBwW, Dc‡Rjv t ..................., †Rjvt...................| 
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GjwRBwW Gi Aax‡b wbg©vYvaxb/wbwg©Ze¨ weªR mg~‡ni Pre-stressed Concrete Girder Casting 

I Tensioning Gi Rb¨ cÖ‡qvRbxq wb‡`©kbvejx

1| Scaffolding & Formwork :

 Scaffolding Gi Rb¨ Kgc‡ÿ 6 (Qq) BwÂ diameter I 1/4 Thickness Gi MS Pipe e¨envi

Ki‡Z n‡e| 

 GKwU Girder Casting Gi Rb¨ MS Pipe mg~n m‡e©v”P 5 (cuvP) dzU AšÍi Long Direction eivei

Drive Ki‡Z n‡e Ges Transverse Direction eivei Kgc‡ÿ 5(cuvP) wU Pipe m‡e©v”P 1.0wgUvi

AšÍi Drive Ki‡Z n‡e|

 Engineering News Formula (P=WH/6(S+C)) e¨envi K‡i Pipe mg~‡ni Bearing Capacity wbwðZ

nIqvi Rb¨ driving record mwVKfv‡e mvB‡U msiÿY Ki‡Z n‡e|

 Driving Gi Rb¨ Kgc‡ÿ 120 Kg IR‡bi Hammer e¨envi Ki‡Z n‡e Ges Height of fall AšÍZ

5 (cuvP) dzU ivL‡Z n‡e| 

 Driving Gi mgq Pipe mg~‡ni Settlement M‡o m‡e©v”P cÖwZ Blow†Z 2wgt wgt Gi bx‡P bv Avmv

ch©šÍ Driving Continue Ki‡Z n‡e|

 Scaffolding Gi X-bracing Gi Rb¨ 2x 2x ⅛ Size Gi MS Angle Welding K‡i jvMv‡Z n‡e|

 Bracing mg~n Horizontal Ges Vertical eivei m‡e©v”P 1.0wgUvi AšÍi w`‡Z n‡e|

 D‡jøwLZ wb‡`©kbv Abyhvqx Scaffolding Gi Calculation mn WªBs cÖ¯‘yZ K‡i mswkøó wbe©vnx

cÖ‡KŠkjx/wWRvBb BDwb‡Ui Aby‡gv`b wb‡Z n‡e| 

 PC Girder Gi Formwork Gi Rb¨ MS Sheet Gi Thickness Girder Depth 2.0 (`yB) wgUvi ch©šÍ

12 BWG Ges 2.0 `yB wgUv‡ii AwaK Depth Gi Rb¨ 10 BWG n‡Z n‡e|

 Formwork Gi evwni mvB‡U Avbyf‚wgK I j¤f̂v‡e 1½x1½x ⅛ MS Angle Gi Bracing 1 (GK)

dzU AšÍi Welding K‡i emv‡Z n‡e|

 Formwork Gi Size I Shape design/drawing Abyhvqx m¤úbœ Ki‡Z n‡e|

 PC Girder Gi End Shutter wWRvBb/WªBs G cÖ`Ë Immergence Angle Abyhvqx evbv‡Z n‡e|

2| Casting of Pre-stressed Concrete :

 PC Girder Gi Concreting Gi Rb¨ Aek¨B m‡e©v”P gv‡bi Ordinary Portland Cement (OPC)-BDS

EN-197-1(CEM-I) e¨envi Ki‡Z n‡e| †Kvbfv‡eB Fly Ash/Slag wgwkÖZ Composite Cement

e¨envi Kiv hv‡e bv|  

 Pre-stressed Concrete G e¨eüZ cv_‡ii LA Value Aek¨B 30 (wÎk) Gi Kg _vK‡Z n‡e Ges

Well graded (20mm down) n‡Z n‡e| †Kvb cÖKvi giv cv_i, Oversize cv_i, Flaky cv_i _vK‡Z

cvi‡e bv|  

 Casting Gi mgq cv_i SSD Condition G _vK‡Z n‡e| †Kvb Ae¯’vB Casting PjvKvjxb mg‡q

cv_‡i cvwb †`qv hv‡e bv| Casting Gi-24 (PweŸk) N›Uv c~‡e©B cv_i cvwb w`‡q wash Ki‡Z

n‡e|  
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 evwji F.M wWRvBb Abyhvqx 2.8 Gi Dc‡i n‡Z n‡e Ges Casting Gi evwj‡Z †Kvb cÖKvi gvwU

ev AM©vwbK c`v_© _vK‡Z cvi‡e bv| Casting Gi 24 (PweŸk) N›Uv c~‡e© evwj‡Z cvwb w`‡q

fv‡jvfv‡e wash Ki‡Z n‡e|

 Concrete Mix. Design/Trial Mix Gi Rb¨ Target Strength Concrete Gi Specified Strength Gi

1.33 ¸Y n‡Z n‡e| 

 Casting G e¨eüZ cvwb Aek¨B Drinkable n‡Z n‡e| cvwb‡Z †Kvb cÖKvi Salinity _vK‡Z cvi‡e

bv|  

 Casting Gi mgq Mix design Abyhvqx wm‡g›U evwj cv_‡ii AbycvZ, w/c ratio (Max. 0.4), Water

Reducing Admixture Gi Type I cwigvY wbwðZ ivL‡Z n‡e|

 Casting Gi c~‡e©B Pre-stressing Steel Ges Anchorage Gi m‡šÍvlRbK Test Result m¤úbœ Ki‡Z

n‡e| D‡jøL †h, Pre-stressing Steel Gi Yeild Strength Aek¨B Ultimate Strength Gi 90% Gi

†ekx n‡Z n‡e| 

 Drawing Abyhvqx Cable Profile Maintain K‡i Duct mg~n 1(GK) wgUvi AšÍi Welding K‡i

k³fv‡e euva‡Z n‡e| 

 End Shutter G Anchorage mg~n WªBs-G cÖ`Ë Immergence Angle Abyhvqx k³fv‡e emv‡Z n‡e|

 Formwork Gi Joint mg~n Foam/Rubber Sheet e¨envi K‡i m¤ú~Y©fv‡e Leak Proof Ki‡Z n‡e|

 Casting ïiæi c~‡e© cÖ‡qvRbxq cwigv‡Yi Material (wm‡g›U, evwj, cv_i, cvwb, admixture) Gi

e¨e¯’v mvB‡U wbwðZ ivL‡Z n‡e|  

 Casting G e¨eüZ Equipment (Mixture Machine, Nozzle Vibrator, Form Vibrator, Generator,

Cylinder) fv‡jv Ae¯’vq mvB‡U _vK‡Z n‡e Ges cÖ‡qvR‡b AwZwi³ Equipment Stand by Ae¯’vq

ivL‡Z n‡e| 

 †Kvb MvW©v‡ii Casting ïiæi ci †Kvb cÖKvi Gap bv w`‡q m¤ú~Y© Casting m‡e©v”P 6 (Qq) N›Uvi

g‡a¨  †kl Ki‡Z n‡e| Zvi Rb¨ AšÍZ `yB †mU Mixture Machine Ges `yB Group Labour ivL‡Z

n‡e|   

 Casting Gi cwigvY 40 (Pwjøk) CUM Gi †ewk n‡j Batching Plant A_ev Ready Mix Concrete

e¨envi K‡i m¤ú~Y© Casting 6 (Qq) N›Uvi g‡a¨ m¤úbœ Ki‡Z n‡e|

 Casting PjvKvjxb mg‡q Random wfwËK cÖwZ MvW©v‡ii Rb¨ Kgc‡ÿ 3 (wZb) †mU wmwjÐvi

(wZbwU‡Z GK †mU) Sample msMÖn Ki‡Z n‡e|

 Casting m¤úbœ nIqvi Kgc‡ÿ 48 NÈv ci MvW©v‡ii mvBU mvUvi Remove Kiv hv‡e Ges

MvW©v‡ii Surface wbiwew”Qbœ fv‡e cvwb w`‡q Kgc‡ÿ 21w`b Curing Ki‡Z n‡e|

3| Pre-stressing Steel Gi Test :

Pre-stressing Steel Gi ¸bMZ gvb wbwðZ nIqvi Rb¨ wbgœewY©Z Test mg~n Girder Casting Gi c~‡e©B

m¤úv`b Ki‡Z n‡e| 

 Ultimate Tensile Strength

 Yeild Strength

 X-Sectional Area/Unit Weight
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 Modulus of Elasticity

 Elongation at Rupture

4| Pre-stressing Anchorage Gi Test :

 Post Tensioning Anchorage mg~n WªBs I wWRvBb Abyhvqx AvšÍ©RvwZK gv‡bi (Freyssinate, 

Dynamic Poston, Usha Martin BZ¨vw`) n‡Z n‡e|

 Anchorage mg~‡ni Manufacturer KZ©„K m¤úvw`Z m‡šÍvlRbK Capacity Test Certificate _vK‡Z

n‡e| 

 Pre-stressing Anchorage Gi ¸bMZ gvb hvPvB‡qi Rb¨ ‡Kvb Aby‡gvw`Z ms¯’v (BUET) †_‡K

Anchorage Gi Capacity/Efficiency Test m¤úv`b Ki‡Z n‡e|

5| Sheathing Duct Gi Joint :

mwVKfv‡e Tensioning Gi Rb¨ Cable/Sheathing duct Gi joint wb‡¤œv³fv‡e m¤úbœ Ki‡Z n‡e|

 Sheathing Duct Gi joint mg~n Socket  Gi gva¨‡g m¤úbœ Ki‡Z n‡e|

 Socket Gi ˆ`N©¨ 8-10 BwÂ n‡Z n‡e|

 Socket Gi e¨vm Sheathing Duct Gi †P‡q GKUz †ekx n‡Z n‡e|

 Socket I Sheathing duct Gi Material GKB n‡Z n‡e|

 Socket Gi `yB cÖvšÍ w`‡q Sheathing duct XzKv‡Z n‡e|

 Socket I Sheathing duct Gi Joint mg~n GwWwmf gvmwKb †Uc w`‡q gywi‡q w`‡Z n‡e|

6| Tensioning Operation :

 Tension Gi mgq `~N©Ubv Gov‡Z Girder Gi `yB cÖv‡šÍ (Jacking End) wbivcËv g~jK e¨e¯’v 

ivL‡Z n‡e| 

 Tensioning ïiæi c~‡e© Girder Gi Cable mg~n h‡_ó Free Av‡Q wKbv Zv Push & Pull Gi gva¨‡g

wbwðZ Ki‡Z n‡e| 

 Tensioning Gi c~‡e© Hydraulic Jack, Pressure Gauge, Pump Gi Updated Calibration (m‡e©v”P

Qq gvm) wbwðZ K‡i Report mvB‡U ivL‡Z n‡e|

 Tensioning Gi c~‡e© Concrete Gi Strength Ges Age, Design Gi wb‡`©kbv Abyhvqx m‡šÍvlRbK

n‡Z n‡e| 

 Tensioning Gi mgq Pre-stressing Steel Ges Anchorage Gi Test Result mg~n mvB‡U _vK‡Z

n‡e|

 Tensioning Jack I Pump Operation Gi Rb¨ wVKv`v‡ii cÖwkÿYcÖvß Ges `ÿ KvwiMix †jvKej

_vK‡Z n‡e| 

 Tensioning cÖwµqv myôzfv‡e m¤ú‡bœi Rb¨ cÖ‡qvRbxq Intercom/Mobile, Stationary, Graph Paper

BZ¨vw`i e¨e¯’v ivL‡Z n‡e| 
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 Tensioning cÖwµqv wbwe©‡Nœ m¤úbœ Kivi Rb¨ Tensioning Jack, Pump I Generator Gi mwVK

Functioning m¤ú‡K© wbwðZ n‡Z n‡e| cÖ‡qvR‡b AwZwi³ Generator Gi e¨e¯’v ivL‡Z n‡e|

 Cable mg~‡ni Tensioning Gi Z_¨ msiÿ‡Yi Rb¨ AÎmv_ mshy³ Tensioning Format (mshyw³-4)

e¨envi Ki‡Z n‡e| 

 Tensioning ïiæi c~‡e© Pre-stressing Steel Gi Properties Gi m¤úbœK…Z Test Report Abyhvqx

cÖ‡Z¨K Cable Gi Elongation ms‡kvab Ki‡Z n‡e| ZvQvov Tensioning Gi Rb¨ e¨eüZ 

Hydraulic Jack Gi Actual Grip Length Abyhvqx Cable mg~‡ni elongation ms‡kvab Ki‡Z n‡e|

 Hydraulic Jack Ges Pressure Gauge Gi Updated Calibration Abyhvqx av‡c av‡c (50 Kg/cm2

AšÍi) cÖ‡qvRbxq Design Jacking Force Apply Ki‡Z n‡e|

 PC Girder G Aew¯’Z Cable mg~‡ni Slack remove Kivi Rb¨ Initial Jacking Force (100 kg/cm2)

Apply  K‡i Zero Correction Gi gva¨‡g cÖwZ av‡c Jacking Force Gi Rb¨ mwVK Elongation

wbY©q Ki‡Z n‡e| Tensioning Operation Gi hveZxq Z_¨vw` Standard Tensioning Format

(mshy³-4) G wjwce× Ki‡Z n‡e| 

 Both End Tensioning Gi †ÿ‡Î Jacking Force Cable Gi Dfq cÖv‡šÍ mgvbfv‡e mgvb mg‡q

GKB mv‡_ Apply Ki‡Z n‡e †hb Dfq cÖv‡šÍi Elongation mgvb nq| GRb¨ `yB cÖv‡šÍi 

Hydraulic Jack Ges Pump Operator Ø‡qi g‡a¨ mgš^q K‡i Jacking Force Apply Ki‡Z n‡e|

 Single End Tensioning Gi ‡ÿ‡Î Hydraulic Jack Gi m¤úªmviY‡hvM¨ Ram/Piston Gi ‰`N©¨ 

Aek¨B Cable Gi Corrected elongation Gi †P‡q Kgc‡ÿ 25 wgtwgt †ekx n‡Z n‡e|

 hw` Cable Gi ms‡kvwaZ Calculated elongation cÖ‡qvRbxq Jacking Force cÖ‡qv‡Mi c~‡e©B 

cvIqv hvq Z‡e Aewkó Jacking Force Gi gvÎv ax‡i ax‡i Ggbfv‡e evov‡Z n‡e †hb cÖvß

elongation cÖ‡qvRbxq Elongation Gi 5% Gi AwaK bv nq| hw` cÖ‡qvRbxq Jacking Force Gi

95% Force cÖ‡qv‡Mi c~‡e©B AwZwi³ Elongation 5% ch©šÍ n‡q hvq ZLb Tensioning cÖwµqv

eÜ †i‡L mswkøó wWRvBb cÖ‡KŠkjx‡K AewnZ Ki‡Z n‡e| 

 hw` cÖ‡qvRbxq Jacking Force cÖ‡qv‡Mi ciI Cable Gi ms‡kvwaZ Calculated Elongation bv 

cvIqv hvq Z‡e Calculated Elongation ch©šÍ Jacking Force Gi cÖ‡qvM ax‡i ax‡i evov‡Z n‡e

wKš‘y †Kvb Ae¯’v‡ZB Jacking Force Gi cwigvY cÖ‡qvRbxq Jacking Force Gi 5% Gi AwaK

n‡e bv| 

 Jacking Force Gi cÖ‡qvM wWRvBb Jacking Force Gi AwaK 5% e„w×i ciI hw` Cable Gi cÖvß

Elongation Calculated Elongation Gi 95% Gi Kg _v‡K Z‡e Tensioning cÖwµqv eÜ †i‡L

mswkøó wWRvBb cÖ‡KŠkjx‡K AewnZ Ki‡Z n‡e| 

 ‡Kvb Cable Gi Tensioning Operation myôzfv‡e m¤úbœ nIqvi ci Hydraulic Jack Gi 

Manufacturer’s Recommendation Abyhvqx Blocking Pressure Apply Ki‡Z n‡e| Z‡e †Kvb 

fv‡eB Recommended Pressure Gi AwZwi³ Blocking Pressure †`qv hv‡e bv|

 Blocking cÖwµqv m¤úbœ nIqvi ci Cable Gi Tensioning Force ax‡i ax‡i (Kgc‡ÿ 30 wgwbU

ch©šÍ) Release Ki‡Z n‡e †hb Cable Gi Net Slip WªBs G cÖ`Ë Design Slip Gi g‡a¨B 

mxgve× _v‡K| hw` Net Slip Design Slip Gi †_‡K †ekx nq Z‡e cieZ©x wb‡`©kbvi Rb¨ mv‡_

mv‡_ wWRvBb cÖ‡KŠkjx‡K AewnZ Ki‡Z n‡e| 

 Tensioning Gi d‡j Girder Gi Upward Hogging cwigv‡ci Rb¨ Tensioning ïiæi c~‡e©B 

MvW©v‡ii
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R.L. msiÿY Ki‡Z n‡e| Tensioning cÖwµqv myôzfv‡e m¤úbœ nIqvi ci AveviI Girder Top 

Surface G c~‡e©i wZbwU Point Gi R.L. msiÿY Ki‡Z n‡e| wZbwU ¯’v‡bi `yBev‡ii R.L Gi

cv_©K¨ †_‡K MvW©v‡i Upward Hogging cwigvc Ki‡Z n‡e|

 Tensioning cÖwµqv m¤úbœ Kivi ci Jack Cable †_‡K mwi‡q †dj‡Z n‡e Ges wbwðZ n‡Z n‡e

†hb Strand I Live Grip mg~n AÿZ Ae¯’vq Av‡Q| ZvQvov Live Grip mg~n Anchorage Gi 

Bearing Plate †_‡K AšÍZ 15 wgt wgt Exposed _v‡K|

 Cable ‡_‡K Jack Acmvi‡Yi ci hw` †`Lv hvq †h Stand Gi †Kvb Ply †K‡U wM‡q‡Q ev Grip

†f‡½ wM‡q‡Q Z‡e Zv wWRvBb cÖ‡KŠkjx‡K Rvbv‡Z n‡e| cÖ‡qvR‡b Cable †K Detensioning 

K‡i cybivq Tensioning Ki‡Z n‡e|

 Tensioning Gi ci Cable Gi Dfq cÖv‡šÍ Bearing Plate †_‡K †Kvb wbw`©ó `yi‡Z¡ Strand mg~‡ni

Dci Marking K‡i Zv 24 NÈv Observe Ki‡Z n‡e Ges GB mg‡q †Kvb Slip n‡q _vK‡j Zv

c~‡e©i Net Slip mv‡_ †hvM Ki‡Z n‡e|

 Dc‡i D‡jøwLZ c×wZ‡Z WªBs G cÖ`Ë Tensioning Sequence Ges Stage AbymiY K‡i PC 

Girder Gi cÖwZwU Cable Gi Tensioning Operation myôzfv‡e m¤úbœ Ki‡Z n‡e|

7| Grouting of Cable Duct :

 Tensioning cÖwµqv myôzfv‡e m¤úbœ nIqvi 24 (PweŸk) N›Uv ci Cable Gi Dfq cÖv‡šÍ Strand

Gi AwZwi³ Ask Live Grip Gi gv_v †_‡K AšÍZ 25 wgt wgt †i‡L Electric Grinder Gi gva¨‡g

KvU‡Z n‡e Z‡e †Kvb fv‡eB GAS Welder w`‡q KvUv hv‡e bv|

 PC Girder Gi Cable Gi Tensioning Operation m¤úbœ Kivi ci Duct-Gi Grouting cÖwµqv ïiæ

Ki‡Z n‡e| 

 Cable Gi Duct mg~n Grout Kivi Rb¨ Electric Operated Pump, Agiater Ges Air Compresser

mvB‡U _vK‡Z n‡e| 

 Grout Mix ‰Zixi Rb¨ Aek¨B Ordinary Portland Cement, Drinkable Water Ges Non-Shrinkage

Admixture e¨envi Ki‡Z n‡e|

 Grouting G Water/Cement Ratio 0.45 n‡e Ges Admixture Gi cwigvY Manufacturer Gi 

Recommendation Abyhvqx wgwkÖZ Ki‡Z n‡e|

 Grouting ïiæi c~‡e© Cable Duct Gi gqjv cvwb Pump K‡i cwi¯‹vi Ki‡Z n‡e Zvici Air 

Compressure Gi gva¨‡g Duct Gi †fZi ïwK‡q wb‡Z n‡e|

 `ÿ cÖ‡KŠkjxi Dcw¯’wZ‡Z Cable duct Gi Grouting cÖwµqv m¤úbœ Ki‡Z n‡e|

 PC Girder Gi Cable mg~‡ni Grouting m¤úbœ Kivi ci Girder Gi Final Position G Bearing Gi

Dci bv emv‡bv ch©šÍ MvW©v‡ii Dfq cv‡k¦© Support (evwji e¯Ív, Re-bar Tie-up etc.) w`‡q PC 

Girder †K Stable Ae¯’vq ivL‡Z n‡e|

8| Erection of PC Girder :

 MvW©v‡ii mKj Cable Gi Tensioning I Grouting cÖwµqv myôzfv‡e m¤úbœ Kivi ci MvW©vi‡K

Lifting & Side Shifting cÖwµqvi gva¨‡g Bearing Gi Dci emv‡Z n‡e|

 MvW©vi Bearing Gi Dci emv‡bvi c~‡e©B Bearing Gi Rb¨ wb‡¤œ ewY©Z wba©vwiZ mKj Test mg~n
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 PC Girder Gi Casting Ae¯’v †_‡K AZ¨šÍ mZK©Zvi mv‡_ `ÿ Rbej I mwVK Equipment 

(Lifting & Shifting Jack, Chennel etc.) e¨envi K‡i Bearing Gi Dci emv‡Z n‡e|

 ‡Kvb Ae¯’v‡ZB Girder †K ïaygvÎ Lifting Jack Gi Dci ewm‡q †d‡j ivLv hv‡e bv|

 PC Girder Bearing Gi Dci emv‡bvi ci hZ `ªæZ m¤¢e Cross Girder Casting Ki‡Z n‡e|

 Cross Girder Casting bv nIqv ch©šÍ PC Girder Gi Dfq cv‡k¦© †h †Kvb Dcv‡q Lateral Support

w`‡q Girder ‡K Stable Condition G ivL‡Z n‡e|

9| Elastomeric Bearing Gi Test  :

Bearing Pad Gi ¸YMZgvb wbwðZ nIqvi Rb¨ wb¤œwjwLZ Test mg~n m¤úbœ Ki‡Z n‡e t

 Hardness Test  (60  5, duro)

 Compression Set (Max. 35%)

 Neoprene Content (Min. 60%)

 Ash Content (Max. 5%)

 Shear Modulus (0.8 to 1.10 MPa)

 Peel Strength

mshyw³-1 
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GjwRBwWÕi AvIZvq wcÖ‡÷m&W KbwµU eªx‡Ri MvW©v‡ii KbwµU Kvwós Gi †PK wjót 

1| Kg©m~Px/ cÖK‡íi bvg t 

2| weª‡Ri bvg t  ; weª‡Ri ˆ`N©¨t 

3| MvW©vi bst     ; ‡PB‡bR t ; Dc‡Rjv t     ; ‡Rjv t 

wcÖ‡÷ªm&W KbwµU Kvw÷s Gi †PKwjó t 

KbwµU Kvw÷s Gi c~‡e© wbgœewY©Z †PK&wjó mgyn cvjb Ki‡Z n‡e| 

SL Item Name Issues on the Quality of Work Performed Opinion 

01 Scaffolding & 
Shuttering System 

K) Staging/Scaffolding/ Formwork System Gi

WªBs wb‡`©kbv Abyhvqx (mshy³-3) Calculation

mn wVKv`vi KZ…©K cÖbqY c~e©K wWRvBb 

BDwbU/wbe©vnx cÖ‡KŠkjx Gi Aby‡gv`b †bqv 

n‡q‡Q wKbv| 

nü v bv 

 MS Pipe dia :

 Spacing- Long dir:

  Short dir: 

L) Staging/Scaffolding/Formwork System ev¯Í‡e

Aby‡gvw`Z WªBs †gvZv‡eK ˆZwi Kiv n‡q‡Q 

wKbv? 

nü v bv 

M) PC MvW©v‡ii Bottom Shutter Gi †j‡fj I

Alignment WªBs Abyhvqx mwVK Av‡Q wKbv ?

nü v bv 

N) MvW©v‡ii Form work Gi Shape, Size I 

Thickness wWRvBb †gvZv‡eK ‰Zix Kiv n‡q‡Q

wKbv ? 

nü v bv 

 Thickness :   BWG

O) MvW©v‡ii End Shuttering Drawing-G cÖ̀ Ë 

Immergence Angle Abyhvqx ‰Zix n‡q‡Q wKbv ?

nü v bv 

02 Materials for 
Concrete 

K) Kbwµ‡Ui Rb¨ cv_i I evwji cixÿv 

(Gradation, LA, FM) mg~n Kiv n‡q‡Q Ges gvb

mwVK Av‡Q wKbv ? 

nü v bv 

L) OPC wm‡g‡›Ui ¸bMZ gvb (Brand, Setting 

Time, Cube Strength) wbwðZ Kiv n‡q‡Q wKbv?

nü v bv 

 Brand :

 Type  :

M) Mix Design/Trial Mix K‡i Kbwµ‡Ui 

cÖ‡qvRbxq Target Strength (1.33 x Specified 

strength) Gi Rb¨ wm‡g›U, evwj I cv_‡ii 

AbycvZ wVK Kiv n‡q‡Q wKbv ? 

nü v bv 

 Mix. Ratio :

N) Kbwµ‡Ui Rb¨ W/C ratio Ges admixture Gi

type I cwigvb wbwðZ Kiv n‡q‡Q wKbv ?

nü v bv 

 W/C Ratio :

 Admixture Type :

 Brand :

 Dodge :

mshyw³-2 
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SL Item Name Issues on the Quality of Work Performed Opinion 

O) Concrete Casting Gi Rb¨ e¨eüZ cvwbi 

¸YMZ gvb (Drinkable Water) wbwðZ Kiv 

n‡q‡Q wKbv ? 

nü v bv 

03 Pre-stressing 
Material 

[mKj †Uó 

Aby‡gvw`Z ms¯’v 

n‡Z m¤úv`b Ki‡Z 

n‡e| †Uó wi‡cvU© 

mvB‡U msiÿY 

Ki‡Z n‡e|]

K) Pre-stressing Steel Gi †Uó mg~‡ni 

(mshyw³-1) wi‡cvU© m‡šÍvl RbK wKbv ? 
nü v bv 

L) Pre-stressing Steel Gi Manufacturer KZ…©K

m‡šÍvl RbK Test Report Av‡Q wKbv ? 
nü v bv 

M) Anchorage System Gi Brand Freyssinate I 

†Uó (mshyw³-1) wi‡cvU© m‡šÍvl RbK wKbv ? 

nü v bv 

N) Anchorage Gi Manufacturer Test Report

Rgv †`qv n‡q‡Q wKbv ? 

nü v bv 

O) Sheathing Duct Gi Size, Thickness wWRvBb

Abyhvqx mwVK Av‡Q wKbv ? 

nü v bv 

 Size (dia) :

04 Cable Profiling K) Cable Profile (Vertical Ges Horizontal 

Ordinate) WªBs †gvZv‡eK emv‡bv n‡q‡Q wKbv ?

nü v bv 

L) Sheathing Duct Tack Welding K‡i 1.0wgt 

AšÍi k³fv‡e evav n‡q‡Q wKbv ? 

nü v bv 

M) Sheathing Duct Gi Joint ¸‡jv Socket

(mshyw³-1) Gi gva¨‡g m¤úbœ Kiv n‡q‡Q 

wKbv ? 

nü v bv 

05 Others K) Anchorage WªBs †gvZv‡eK (Imargence 

Angle) emv‡bv n‡q‡Q wKbv ?

nü v bv 

L) Stirrups Gi Size I Spacing WªBs †gvZv‡eK

emv‡bv n‡q‡Q wKbv ? 

nü v bv 

M) KbwµwUs Gi Equipment (Mixture Machine, 

Form vibrator, generator) Gi msL¨v I gvb 

mwVK Av‡Q wKbv ? 

nü v bv 

 Mixture Machine(Nos.) :

 Form Vibrator(Nos.) :

wet `ªt D‡jøwLZ †PK wjó mg~n m‡šÍvlRbKfv‡e wbwðZ nIqvi ciB MvW©v‡ii Concrete Casting mshyw³-1

Gi wb‡`©kbv Abyhvqx m¤úbœ Kiv †h‡Z cv‡i|  cÖwZwU PC Girder Gi Casting Gi c~‡e© Dc‡iv³

Check List Aek¨B m‡šÍvlRbKfv‡e c~iY K‡i msiÿY Ki‡Z n‡e|  

mshyw³-2 

cvZv 2/2

TAPI
zahid

TAPI
se.sei



D:\Rawnok\RSM\Pre_Strs. Conctere 24.07.13.doc 9 

GjwRBwWÕi AvIZvq wcÖ‡÷m&W KbwµU eªx‡Ri MvW©v‡ii Tensioning Operation Gi †PK wjót

1| Kg©m~Px/ cÖK‡íi bvg t 

2| weª‡Ri bvg t  ; weª‡Ri ˆ`N©¨t 

3| MvW©vi bst     ; ‡PB‡bR t ; Dc‡Rjv t     ; ‡Rjv t 

Pre-stressing Steel Tensioning Gi c~‡e© wbgœewY©Z †PKwjó mg~n cvjb Ki‡Z n‡e|

SL Item Name Issues on the Quality of Work Performed Opinion 

01 Basic Check K) Tensioning Gi Rb¨ MvW©v‡ii `yB cÖv‡šÍ 

wbivcËvg~jK e¨ve¯’v ivLv Av‡Q wKbv ? 

nü v bv 

L) MvW©v‡ii Surface G †Kvb Crack A_ev 

Honey Comb Av‡Q wKbv ?

nü v bv 

M) Cable Gi Steel mg~n Freely move K‡i 

wKbv ? 

nü v bv 

N) Scaffolding Gi ‡Kvb Pipe ‡`‡e wM‡q‡Q 

wKbv ? 

nü v bv 

02 Test Results K) Girder Gi Cylinder KbwµU Strength 

wWRvBb †gvZv‡eK m‡šÍvlRbK Av‡Q wKbv ? 

nü v bv 

L) Pre-stressing Steel Gi Test Result mg~n 

mvB‡U Av‡Q wKbv ? 

nü v bv 

M) wWRvB‡bi wb‡`©kbv Abyhvqx Tensioning Gi

Rb¨ Girder Concrete Gi Age c~Y© n‡q‡Q

wKbv ? 

nü v bv 

03 Equipments Check 

[mKj †Uó 

Aby‡gvw`Z ms¯’v n‡Z 

m¤úv`b Ki‡Z n‡e| 

†Uó wi‡cvU© mvB‡U 

msiÿY Ki‡Z n‡e|]

K) Hydraulic Tensioning Jack Gi Updated 

Calibration/Efficiency Test Kiv Av‡Q wKbv ?

nü v bv 

L) Pressure gauge Gi Updated/Calibration 

Test Kiv Av‡Q wKbv ?

nü v bv 

M) Jack I Pump Gi Calibration Capacity Test 

mwVK Av‡Q wKbv ? 

nü v bv 

N) Hydraulic Jack Gi Manufacturer’s 

Brochure/ Catalog Supply ‡`qv n‡q‡Q wKbv ? 
nü v bv 

O) Tensioning  format (mshy³), graph paper, 

tape, Cell Phone, Intercom, Stationary BZ¨vw`

Avv‡Q wKbv ? 

nü v bv 

P) cÖ‡qvRbxq ÿgZv m¤úbœ Generator Site G

mwVK Ae¯’vq Av‡Q wKbv ? 

nü v bv 

04 Design Information K) Cable Gi Jacking force WªBs G ‡`qv Av‡Q

wKbv ? 

nü v bv 

L) cÖ‡Z¨K Cable Gi Rb¨ Elongation WªBs G

†`qv Av‡Q wKbv ? 

nü v bv 

nu¨v  bv   

nu¨v  bv   

mshyw³-3 
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SL Item Name Issues on the Quality of Work Performed Opinion 

Design Information M) Cable mg~‡ni Elongation Gi Rb¨ Influence 

Length WªBs ejv n‡q‡Q wKbv ?

nü v bv 

N) Pre-stressing Steel Gi Design modules of 

Elasticity (E), X-Section Area (A) WªBs G †`qv

Av‡Q wKbv ? 

nü v bv 

O) Drawing G Design grip length †`qv Av‡Q 

wKbv ? 

nü v bv 

P) WªBs G Cable mg~‡ni Tensioning Schedule 

Ges Sequence ‡`qv Av‡Q wKbv ?

nü v bv 

Q) eªx‡Ri c~Y©v½ WªBs mvB‡U Av‡Q wKbv ?
nü v bv 

R) Tensioning Gi ci Cable mg~‡ni AwZwi³

Ask KvUvi Rb¨ Electric Grinder mvB‡U Av‡Q 

wKbv ? 

nü v bv 

S) Grouting ïiæi c~‡e© Cable Gi Duct Pipe 

cwi¯‹vi Kivi Rb¨ Air Compressure Av‡Q

wKbv ? 

nü v bv 

T) Grouting Kivi Rb¨ Non shrinkage 

admixture mvB‡U Av‡Q wKbv ?

nü v bv 

 Brand :

U) Grouting Kivi Rb¨ Electric Operated Grout 

Pump Av‡Q wKbv ?

nü v bv 

V) PC Girder Gi Scaffolding design, Cable 

Laying, Concreting, Tensioning, Grouting I 

Erection Gi Rb¨ wVKv`v‡ii cÖwkÿYcÖvß `ÿ

Rbej Av‡Q wKbv ? 

nü v bv 

wet `ªt D‡jøwLZ †PK wj‡ói AvB‡Ug mg~n m‡šÍvlRbKfv‡e wbwðZ bv nIqv ch©šÍ Girder Gi Cable mg~n

Tensioning Kiv hv‡e bv| cÖwZwU PC Girder Gi Tensioning Gi c~‡e© Dc‡iv³ Check List Aek¨B

m‡šÍvlRbKfv‡e c~iY K‡i msiÿY Ki‡Z n‡e| 

mshyw³-3 
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  সংযুক্তি-  ৪a

 Due to Jacking loss include extra force to the design Jacking force during the application of jacking force as per Jack efficiency.

 Before starting of stressing operation ensure that all pre-stressing equipment are in order and concrete has attained required strength.

POST-TENSIONING FORMAT FOR PSCGIRDER 
(Applicable for Tensioning from Both Ends Simultaneously) 

General Information: 

Name & location of Bridge: District: Upazila : 

Span /Girder Ref.: Girder Length (m): Cable Ref. to be Stressed :  ------  of -------- 

Girder Casting Date: Stressing  Stage of 

Cable: 
Jacking End Ref: 

End  1  : 

Date of Tensioning : End  2  : 

Design Information: 

Dia of Strand (mm) Nos. of Strand/Cable Anchorage Brand UTS of Strand (N/ 

mm2): 
M of Elasticity ,E (kn/mm2):   

Area of  Strand A (mm2): Area of Cable(mm2) : Design Jacking force P:       Kn/  kg 

Design  Elongation 

each end (mm): 

Design Gripping 

Length (mm): 

Actual Gripping 

length (mm): 
Corrected Elong. for Grip length  (mm):         

Design Cable  Slip (mm): 
Design Conc. strength during 

Tensioning (N/mm2) : 

Actual  Concrete strength at the time of 

Tensioning (N/mm2) : 

Stressing & Jack Information: 

Jack Model No. & effi. 

J1 :   

J2 : 

Pressure gauge Model: 

M1: 

M2:   

Tensioning Ram Area (cm2) 

TA1: 

TA2:  

Blocking RAM Area (cm2) 

BA1: 

BA2: 

Actual area of Strand, A1 (mm2): Modulus of Elasticity, E1 

(Kn/mm2): 

Corrected Elongation (mm) for actual A1&E1 

 x (AxE/A1xE1): 

Jack Pres. with Jack loss (BAR ) 

J1 :  P/(TA1x efficiency): 

J2 :  P/(TA2x efficiency): 

Calibrated Jack Press. (BAR) : 

CJ1 : 

CJ2 : 

Initial Jack Press. (BAR) : 

ICJ1 : 

ICJ2 : 

Initial Marking: 

IRJ1 : 

IRJ2 : 

Actual calculated elongation for 

Grip length,  1 (mm) : 

Gross slip of cable  (mm) : 

(Final Elong. – Net Elong.) 

Net  Slip at Jack end after lock-off (mm):  

(Gross slip -  Calcul.  elong  1 for grip length) 

Blocking Pressure   (Kg/cm2): 

E1 : 

E2 : 

At end 1: At end 2: At end 1: At end 2: 

(1 BAR=100 kn/m2, 1Ib=4.4482 N & 1 kg=2.2046 Ib) 

Record of Stressing & Elongation: 

Actual/Applied

. Pressure 

BAR

Calibrated 

Gauge Pressure 

BAR

Reading for 

Elongation 

(mm) 

Measured Elongation 

 At both Jacking end 

 (mm) 

Correc. 

Factor 

for ICJ 

Final/Total 

Elongation 

 (mm) 

Average 

Elongatio

n at each 

end 

Remarks 

(Average 

Slip at 

each end) 

Col (1) Col (2) Col 3) Col (4)= (Col. 3 - IRJ) Col (5) 
Col(6)= 

(4 + 5) 

1 
2 1 2 1 2 1 2 Avg. 1 2 

Lock

-Off 

Remarks (if any) : 

Client's Representative          Consultant's Representative  Contractor's Representative 
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সংযুক্তি-  ৪

 Elongation correction col.(8) for  initial force to marking and removing initial cable slack shall be computed by linear interpolation.

 Before starting of stressing operation ensure that all pre-stressing equipment are in order and concrete has attained required strength.

. 

POST-TENSIONING FORMAT FOR PSC-GIRDER 
(For Single End Tensioning) 

General Information: 

Name & Location of Structure: 

Span Reference: Girder Reference:    Girder Length (m): 

Girder Casting Date: Due Date of Stressing: Cable ref. to be Stressed : ----------- of ------ 

Actual Tensioning Date: Stressing stage: Jacking end ref: Dead end ref: 

Design Information: 

Dia of Strand (mm): Nos. of Strand/Cable: Anchorage 

Brand: 

UTS of Strand 

(Mpa): 

M of Elasticity, E (kn/mm2): 

Area of Strand A (mm2): Area of Cable (mm2): Des. Jack. force (kn):     /                  kg 

Design Elongation 

(mm): 

Design Gripp 

length (mm): 

Actual Gripp length 

(mm): 
Corrected Elong for grip length,  (mm): 

Design Average Slip (mm): 
Design Concrete strength at the 

time of Stressing (N/mm2):  

Actual Concrete strength at the time of Tensioning 

(N/mm2):  

Stressing & Jack Information: 

Jack Model No & effecie. Pressure gauge Model : Tensioning  RAM Area 

TA(cm2) : 

Blocking RAM Area BA(cm2) : 

Actual area of Strand, 

A1(mm2): 

Modulus of Elasticity, E1 

(Kn/mm2): 

Corrected Elongation for actual AE (mm) 

x (AxE/A1xE1): 

Design Jack Pressure with Jack 

 loss (BAR): 

Calibrated Jack Pressure 

(BAR): 

Initial Jacking  

Pressure: 

Initial Reading for Marking at 

Jack end:             Dead end: 

Extra elongation for grip length 1 (mm): Applied Blocking Pressure 

(BAR): 

Gross Slip of Cable at Jack End : 

(Final elong.- C.Elong. Remain): 

Net Slip of Cable at Jack end (mm) : 

(Gross slip- extra elong. 1): 

Record of Stressing & Elongation: 

Actual 

Gauge 

Pressue 

BAR

Observe

d /Gauge 

Reading 

BAR

Reading 

for 

Elonga. 

(mm) 

Reading 

at Dead 

end 

(mm) 

Elongation 

measured 

at Jacking 

end (mm) 

Pull-in 

measured 

at Dead 

end  (mm) 

Net 

Elongatio

n at Jack 

end (mm) 

Elongation 

correction 

for 

 Initial  force 

(mm) 

Final 

Elongation 

at Jack end  

in (mm) 

Remarks 

(Net Slip) 

Col (1) Col (2) Col (3) Col (4) Col (5) Col (6) Col (7)=5-6 Col (8) Col (9)= (7+8) 

Lock-Off 

Remarks (if any) : 

Clint’s Representative          Consultant's Representative  Contractor's Representative 
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