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1.J l{Jflt):JflfllTllJl1l'.l1Yl-U,~~l1'J1liij'.il'ilH'l'U'l.i~,j," / /' ' .. ,• ; :·, . ., 

~folil1~-~/"l(l-:J'J1A·iw~h~:ru,h1:t~111ufuw?t{?l ~r11ur1:1J-:i1'U V1~e:iu1~V1 v1tl~mf1vi'~11-.{;1.:iLL~-:it-i-:i i1 
I 'U 

1 

"'-': }>';~---~~, .... j...,. •• ------~,~\<'·•\ / 01 

i,I 'I 'U 'I I I I 'IJ I 

eJ1'U11il'Vllil:::\97111ilr:leJ'lJbb~:::r11ur11J-:Jqt}(,~i) b ~bf.J.ultJm:IJ inmnu bb~::::WeJ1'U11il'Vllil:::i-:i b ~LLm"IJb 'U~cJ'Ubb 'Uft-:J b 'W:!Jb~:IJ Vl~eJt,llil'VleJ'U 
'I . .,.,.. • ---- Q.J Q.J 



l 'Wf1'HU'Vl~tu~1-:fll.itlnu~ i;n:wif ruru1-ff eJV1'LI-:J-Ueilv1~1 m VI~ 1vi 61 ti~111 ,J'Ub 'U'Ub VJ(P) 1 "H\iivir11tlfo R1Li1c1 
V d-J C&/Q.I 'I I .. 

-- V11c1 V1~eJR11-ff1ii1mLn~11~1-:i ~fu~1-:i~eJ-:i611v11-ffRTt.Jfu R1b~c1V11c1 V1~eJr111-ff1ii1c1~-:irn;h11~Lbn~11~1-:i1{7lvi'WL~-:iinc11'W 
" " " 

'"-,..d' 

f11'Vl'Uvl In/ (b~vl) 'J'U 1JUtlvl,l1fl'J'Um~-rUbb~-:JbU'UV11J-:J~e),)1fl~11~1-:J Vl1fl~fu~1-:i1il611vi1m~flfl~el-:Jm'Utl1'Ufl1cJ1'U1:m~b'Ji;l1 
~ ~ ~ 

~-:I mh11~~111ij1-:Jif ~'Vlfivi ,J~'H fl b eJ1,J1 fl 'iil1'U1 'U b~'U f111ij1-:Jvi ~ el-:1°1l1'a~ 'Vl~el,11 fl b~'Uth~ fl'Ut:Ji;l-:j1'LJ "/Jel-:J ~',rU1ij 1-:i Vl~el'IJ-:i ~U,11 fl 
~ " 

'Vl~mh~ fl'U m1tlJju1l(P)11Ji qi qi11~i'Llvi 

V11nr11tlfu R1Li1c1V11c1 V1~eJr111-ff1ii1vviu-:i~u,11m1'LIR11ij1-:ivi~eJ-:i"l111~ b~'Wtl1~n'Ut:.il;l-:i1'U VJ~aVJ~n 

i_h~ fl'U fl11tl fl'lm~11li qi qi 1 bbl;\'1 ~-:i h] b vfo-:iv-rn ~f U 1ij1-:J EJ'U cJel1l"IJ11~i.'1TWvi b Vl~fo yj ~-:J"IJ1vlel tj,i 'U fl 1Utl'"J'U~11l'iil1'U'"J'U r11tlfu f11 

b~cJVl1cJ 'Vl~elf111-ff1ii1m!'U ,fl1cJ 1 'Llf11Vl'Uvl In/ (b~vl) 'J'l.! 1JUtlvJ,J1fl1'Llvi1~fUbb1ij-:Jb 'U'UVl'W-:J~eJ,J1fl~111ij1-:J 
~ 

vt1nilb~'l.!r111ij1-:J(P)11Jiruru1vi-H'n H1ii1m U'UR1tlfu r11b~cJV11c1 Vl~eJR11-ff1ii1mt~11:J-:ib VJ~aeJclBmvh 1{71 ~ 
Q.I QI 'U 'LI 

111ij1,:i,i~~'U 1 ~LLn~fu1ij1-:ii-:iV111v1 
" 

ifo klo m1vi1u'iL'Hl.lrie1ai1.:i1~b~vuien1 

~fu1ij1,:i,i~~eNf n'l!t1u~rnur.'f m'Wvit1Jjim-:i1'l.!(P)11Jiqiqi1-d' 1111-vr-:i 11-:i-:i1'l.!vt~eJ ~-:ia1'l.!1 v m111r.'f ~v11n 1 'LI 

fl11'V11-:11'l.!"1Je1-:ierfu1ij1-:J i;lfl1ij1-:J vi'1Lb'Vl'W V1~aerfu1ij1-:i-li1-:i (ti'1il) 1~r.'f~e11v1 tlmJvi.nv bbi;l~iltl1~~'Vlfi.fl1Y11'Wm11-H-:i1'U~i;lelv1 " " " 
1~ cJ~ b'"Ji;l1fl 111ij1-:J bbi;l~ b~el'V11-:J1'l.! br.'f~,Ji'Ubbl;\'-;i,i~~eJ-:j61J'LJEJ1cJU11v11 bfl~m L m 'Ufl11'V11-:11Wil1-:J1'"J1J'VY-:J'Jr.'fvl 6/JcJ~:l.lmJeJ cJ bbi;l~~-:J . " 
nar.'f{1-:ii1R111 ~1-:i 1 (ti'1il) J-:i,i~~eJ-:ifli;lU Lfl~ v~'U~'l.! 1 ~L~vu{eJv L ~a 1 ~u~b 1rui-:ivt11vieJ ~b 'Wr.'f.n1Y1vir.'f~e11vibbi;l~ 1-ff m11~i'Wvi 

'YJel klGl fl11.:tvl'Vl~eli;lvlf'l1tli'u 'Vl~eln1'a'llV1ab1l;l1tllj'U~.:t1'1J'9111Ji;fqJqJ1 

L 'Wmruviih 'V!(P}bfi{?l,11 flfl'J11l~vlVl~elfl111JUflV'l1eJ-:i61Jel-:j ~1 cJ~'J11ij1-:J Vl~el b 'V!i;}r.'f vl1itl 'Vl~mn vllil1 fl 
'I 'U 'I 'I 

V'I~~ fl11WB'l.!V1~-:ie1'U 1{7lvi~fu~1-:i 1il~0-:ifu~{?l m1Jfl!)V11J1 v 'Vl~el b vt~~'U~111vi n1vt'l.!vl 1 'Lln!Jm~'Vl11-:i zj,:i0a fli;i111m1111 'U 

flf1VJ1J11:111~1 c1m1~v16i1a~v1~1-:i Lbi;l~flTrn~vt11wr.'fvl.fl1flf ;j 'Vl11 ~~fu~1-:i 1ilr.'!11111n'Vl1-:11'l.! 1 ~bb~'J br.'f~,i m11L1eJ'LI 1"11 bbi;l~ n1vt'l.!v1 ~ 'I d.!J 'U 

b1i;l1 bb vi-:iiqiqi1d1~ ~fU1ij1-:j,J~ ~el-:) bb~-:i b 'Vl~'Vl~elV'I~~ fl11ru~-:inci11Y1{el1J'Vl~fl~1'Ub U'U'V!1J-:j~e) 1 ~~11~1-:i'V111U b ~ e)"IJe)-:jvJ'V!~el 

- '1~rhtJ-r'U 'Vl~el61JcJ1cJb1'11'V11nWelelfl L U.fl1cJ 1 'W ®ct (~'U~1) 'J'U1J'Utlvl,J1fl'J'LlviLVl~1!'Uf 'I.J~vl'1s! Vl~elm1Jvit11'V!'U~ 1 'Wfl!) 
~ QJ I V I .c;,l 

flW'Vl11-:iv1-:iflm1 Lbm LL(P}mru 

t11eJfu~1-:i 1iltlnu~1 ~b 'U'U 1 tli;i11Jfl'J1111 'W'J11fl'Vl~-:J 1 ~~el11eJfo:5'1-:i 1~r.'fi;l~~'Vlfib~cJfl{eJ-:i 1 'Llfl11vi,J~61Je) 
" :.J " 

"!{?IVl~eli;lvlfl1'Uf'U 'Vl~el61JcJ1cJb'Ji;l1'Vl1-:11'Uelelfl 1 UL{?ll:J 1ilih1eJ'U 161JLV! 1 J-:ii'LI b'J'Ubb~ mrub 'Vl~bfivJ,)1flfl'J1:IJ~vl'Vl~elfl111JUflV'lia-:i 

'Uel-:J ~1 cJeJ'J11ij1-:i zj-:iiJVJ~ fl;j1'l.!°Uvl bblil"l 'Vl~eleJ111il1-:J'Vl';i1U~ elcl bb~'J ~'1 bb!Pl~'l.! 
'U d.9 \I 'll 

n11-:ivlV1~0'1v1R1tlfu vt~0"1Jc11c1n1V1'U{?IL'Ji;l1'Vl1-:11'l.!(P)11J111flV1~-:i 0~l'l,l~~~¼~~fi~11~0~.vi,1~ 
... .,j ~ .. << . . 'i · ''.a\~-~:'.~X~!21tr _c,.?',, 
'l"J'.il11ru1i;i1:1-J'VIL'Vl'I.Jr.'f11r111 , · ··.··. • .,· ,,, ,.. • -::;,<\ 

t . ~ ... ·· .. ··.t· ... -.·-.N 'Ci)\ i C , ( n:/'.~ i\ :'.~/~:•: • 'o~~ '.i 

-ifo lmlm. fl1'a1"nb1eJ1'Vl£1 , ,'. , , . ' .:,\·;,~~-~,,,/~;1) 
· .. •, ··r.· . .. ............ --·- . c'"\,, "' 

1'Lln11tll]v~·~~~~~qr\d.~:~.Q_~fu:5'1'11il~;e)-:ji-:jVJ~eJ'U161JeJ-:Jb-rr1~~~dt±~·:M.~3.~-ru~~iJ«-:ibfl~el-:JiJel 

lb61~~~n1ruvi~ ~-:J'U1b'U:1J1b ~,tln~f p~1; .. ~ .. · ~~-.1··.-.. 1 ·~q~ .. -~~.~~1-:j'.i}~ b 'U'W~vit11"1JeJ-:jb'V11J1bel-:j'Vl~el'U1b'V11J11\?1EJ~1'Uvl'Jbb 'Vl~Vi~el 

~flf161B'I.J 1vl t:i1~-:i"1Jei-:iu~{~~~~viif'vi1.~~~~J1:t.L~'l4'Vl~t~~~L~eJ'Vl:Wb~eJ L 'Vlm~'UeJ~Lrn~mm1ti 1 "Mu~n11fo"1J'W 1~i;i1iiV1 

1jll'W~ ~11 n11m~~\~v~;~i1 lL\]~ti~~ 6~ 11;~:~ .. \ ~fo ~1)~ii'i~, {71 fl111 "M~-:J6UeJ'1~'1nci11u11VJn 1\?l Ei L~el L 'VlcJV,~eJ L~eiviil~'VIBL '11'1.J 
'IJ IUIHJ~flfll'.i'll'JHl'.i' rf]'U0l1;lllm'N Y'WtHWj,, ,·, ·i / ..• I ... ' ' 

b~ tn nu b~el l V1 ~,17 fl~1-:Jth~ b 'VI Pim cJ-:J'LJ'~~\,'liJ.e_i L 'Vl~t 1:t.Jk(®--~il~foel 'Uru1i;i,17 fl m11 b~1'Vl1 neJ'UU11VI n61JeJ-:j1J'I.J61-:j b~el0'Ll'Vl:u1 '11b~el 
:\f//:;:~~-~~~.,,·~; ,((\!'.\ _r'/ 'I V 'I 
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"'--,d 

~-/ 

nT:itl½'u11fl1fi1.:i1urlm111.:i 

'l.h~b.fl'Vl-:!1'Uflel6'!'h:i bbl;l~6'{~';jm "tlfl'Uiumrnb 'U'U'Uf'U';i1fl11~ 'U ., ., 

b 'Ufl1';i'Vhl1';ifl!1b ~l.J'Vl~e)i;l~';i1fl1rl1~1-:!b 'Vll.J1 fleJG'!t1-!l 1 '1Xri'1'U1Ul~1l.l6'f ~';j~,!jd 
'U 

P = (PO) x (K) 

n1vr'U~ 1 'IX P = ';i1r11ri1-:i1'U~e:ivr,l1c1vr~m1r11r11-!l1'Ubtl'U-:i1~~{i)~9)e:i-:i~1c11 'IX~f'U~1-!l 
'U 

PO = ';i1fl1rl1-!11'U~el'Vl'U'J cJ~~f'Ui1-:ith~1m 1~ 'Vl~e)';i1fl1R1-:!1'Ub U'U-:!1~zj-:j';j~'l.J 1-n 'Uiruru1bbiK1 bb~ mru 
'\I '\I I I I , I CU QJ 

.JQ.IV <di V .QI <di .Q .,di Val I .,di 

K = ESCALATION FATOR 'Vl'Vlf1~1cJ ~% bl.lel~el-:!bTil.Jfl1-!11'U'Vl';iel'U1f1bTilJ ~% bl.lel~el-:!b';icJf1fl1-!11'Ufl'U 

ESCALATION FATOR K vr11~{i)1f16'!~';i zj-!lbb'U-:!~1l.l'U';i~b.fl'Vlbbl;l~'1f1~ru~-:i1'U ~-!l,d' 
'U 

Q d Q G 

.:i1ue..11ri'L!'LlfleJ'Un1~La1:1JL 'Vlf;ln 

-!11'U~1 (l'U'U fl e)'U f1~~ bG'!~lJ b 'VI~ f1 'Vl:IJ1 cl 5-!l ~'J(l'U'U fl e)'U f1~~m "ti b 'VI~ ma~l.Jzj-!1'1.h~ f1e)'l.J ~1 cl~~ bbf)';i ,!j 

b'V!~f1b61'W'Vl~el~~bbm-:im~b'Vl~f1f1iK1b-fimJ~~ (Welded Steel Wire Fabric) b'V!~m~e:icJ (Dowel Bar) b'V!~f1~~ 

(Deformed Tie Bar) bLl;l~1elcJ~e:i~1-:i1 (Joint) J-!l,d' 1'1Xvr:w1cJf111l.l';i1l.l5-!lbbt-J'U~'Wflel'Wf1~~b6'!~l.lb'Vl~f1'U~L'JrufleJ 

6'!~TI1'U (R.C. Bridge Approach) ~1cJ 

1-&'am K = o.mo + o.(§)olt/lo + o.mc.t Ct/Co + o.(§)oMt/Mo + o.(§)cr St/So 
'U 



U'i:::Lll'Vl.:J1U 

1 l.:J1U'il1fl1'i 

2 (.:i1uiiu 

2 l.:i1ui.uL~t1.:i 

2 (.:J1UL',1:::'i:::Ltif;l-t.U 

3 (.:i1uil'1V11.:J PC,TC,SC 

3 (.:i1uehV11.:i ST,SS 

3 (.:i1uehV11.:i AC, PM 

3 (.:11UTIUU fl'i.'lft 

3 (.:J1U~LLft:::th1-nn fl'i.'lft 

3 ,.:i,u'i.'l:::vnu L=ii'ilu vi1L~'il 
I 'i"" s, C: 
'-,.,/ .:J1ULfl'i.:J'i.'l'a1.:JL111ftfl 

\1Gl'in1'it.li't1"1'lfl1 35\1Gl'i 

'i.'llPl'in1'iU<jtJ"1'1Fl1 fi1ri'ilflTH .. 
Tl!lft::: L ii !1611.'l Gl'i .. 

K 1 = 0.25 + 0.15* It/ lo+ 0.10* Ct/ Co+ 0.40* Mt/ Mo+ 0.10* St/ So 

K 2.1 = 0.30 + 0.10* It/ lo+ 0.40* Et/ Eo + 0.20* Ft/ Fo 

K 2.2 = 0.40 + 0.20* It / lo + 0.20* Mt/ Mo + 0.20* Ft / Fo 

K 2.3 = 0.45 + 0.15* It/ lo+ 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K 3.1 = 0.30 + 0.40* At/ Ao+ 0.20* Et/ Eo + 0.10* Ft/ Fo 

K 3.2 = 0.30 + 0.10* Mt/ Mo+ 0.30*At I Ao+ 0.20* Et/ Eo + 0.10* Ft/ Fo 

K 3.3 = 0.30 + 0.10* Mt/ Mo+ 0.40*At /Ao+ 0.10* Et/ Eo + 0.10* Ft/ Fo 

K 3.4 = 0.30 + 0.10* It/ lo+ 0.35*Ct /Co+ 0.10* Mt/ Mo+ 0.15* St I So 

K 3.5 = 0.35 + 0.20* It/ lo+ 0.15*Ct /Co+ 0.15* Mt/ Mo+ 0.15* St/ So 

K 3.6 = 0.30 + 0.10* It/ lo+ 0.15*Ct /Co+ 0.20* Mt/ Mo+ 0.25* St/ So 

K 3.7 = 0.25 + 0.10* It/ lo+ 0.05*Ct /Co+ 0.20* Mt/ Mo+ 0.40* St/ So 

4 (.:J1U'il1Fl1'i"llft'U'i:::'Vl1U Li.i'i'1:iJtl1UL111fln IK 4.1 = 0.40 + 0.20* It/ lo+ 0.10*Ct I Co+ 010* Mt/ Mo+ 0.20* St/ So 

4 (.:J1U'il1F11'i"llftU'i:::'Vl1U 'i'1:iJt11UL'lllfln K 4.2 = 0.35 + 0.20* It/ lo+ 0.10*Ct /Co+ 010* Mt/ Mo+ 0.25* St/ So 

4 l.:J1Utl1UL111fln IK 4.3 = 0.35 + 0.20* It/ lo+ 0.45*Gt /Go 
a .a:::ir. it. 

4 (.:J1UL111ftnL'i.'l'i:iJLLft:::'i.'l:IJ'il'i.:J 

4 l.:i1ufl'ilUn'i1P1Li-i'i'l:1JL'lllsn 

4 1.:i1m•n::: 

4 (.:J1Ui!Gl~Gl'll1uU .. 
5 ('it1'11.:Jvi'il AC,PVC 

5 14'G11111LLft:::ft1'11.:Jvi'il AC 

5 .;f1,11111LLft:::.ft1'11.:Jvi'il PVC 

5 li'rn1.:ivi'il GSP HOPE 

~· ,:"'1111LLft:::~'l.J'11.:J~'el GSP 

5 ',!,11111LLft:::'i'U'11.:J'Vl'el HOPE 

5 (.:i1uui'l.J'LIN'elL:IJ.:Jfl~.:J.J1 . . 
5 (.:J1U'11.:Jvi'el PVC ~:IJfl'ilUn~IPI 

5 .:J1U'11.:Jvi'el PVC nft'U'Vl'i1El 

5 .:J1U'11.:Jvi'el GIP 

5 .:J1Ubl'l'i.:JL'lll;nL'i.'l1~.:J 

5 l.:J1U:ii1U'i1nL'i.'l1~.:J ... 
5 1.:i1u:s1u'i1n'il'UMW'i.'lmihi'ilEJ ... . 
5 (.:J1UL'i.'l1L'D:IJ'elGILL'i.:J 

5 (.:J1UL'i.'l1L'D:IJ CAST in PLACE 

5 l.:i1u'i.'l1!1~.:JLL'i-:J'i.'l-:J L'ilVn:::1-hLL'i.:J .. 
~ 

5 (-:J1U'i.'l1!1'cl.:JbL';N'i.'l-:J 'i'1:iJ4'(;)1111Lbft:::~r;ii-:i .. 

K 4.4 = 0.25 + 0.15* It/ lo+ 0.60*St /So 

K 4.5 = 0.40 + 0.15* It / lo + 0.25*Ct I Co + 0.20* Mt / Mo 

K 4.6 = 0.40 + 0.20* It/ lo+ 0.10* Mt/ Mo +0.20* Et/ Eo +0.10* Ft/ Fo 

K 4.7 = Ct/ Co 

K 5.1.1 = 0.50 + 0.25* It / lo + 0.25* Mt/ Mo 

K 5.1.2 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.40*ACt /Aco 

K 5.1.3 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.40* PVCt / PVCo 

K 5.2.1 = 0.40 + 0.10* It/ lo+ 0.15* Mt/ Mo+ 0.20* Et/ Eo +0.15* Ft/ Fo 

K 5.2.2 = 0.40 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.10* Et/ Eo +0.30* GIPt / GIPo 

K 5.2.3 = 0.50 + 0.10* It/ lo+ 0.10* Mt/ Mo+ 0.30* PEt / PEo 

K 5.3 = 0.40 + 0.10* It/ lo+ 0.15* Et/ Eo + 0.35* GIPt / GIPo 

K 5.4 = 0.30+0.10*1t / lo+0.20*Ct / Co+0.05*Mt /Mo+ 0.30* PVCt / PVCo + 0.05* St/ So 

K 5.5 = 0.25 + 0.05* It / lo + 0.05* Mt / Mo + 0.65* PVCt / PVCo 

K 5.6 = 0.25 + 0.25* It / lo + 0.50* GIPt / GIPo 

K 5.7.1 = 0.60 + 0.25* It/ lo+ 0.15* Ft/ Fo 

K 5.7.2 = 0.35 + 0.20* It/ lo+ 0.20*Ct I Co+ 015* Ft/ Fo + 0.10* St/ So 

K 5.7.3 = 0.50 + 0.20* It/ lo+ 0.15*Ct /Co+ 0.15* 0.15* St I So 

K 5.8.1 = 0.35 + 0.15* It / lo + 0.20*Ct / Co + 0.30* St / So 

K 5.8.2 = 0.30 + 0.10* It/ lo + 0.25*Ct I Co + 0.35* St I So 

K 5.9.1 = 0.80 + 0.05* It/ lo+ 0.10* Mt/ Mo+ 0.05* Ft/ Fo 

K 5.9.2 = 0.45 + 0.05* It / lo + 0.05* Ft/ Fo + 0.20* Mt / Mo + 0.25* Wt/ Wo 
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