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G>.G> 1vJ~l'Utl-:!tllflll'I.J':i':i'il'I.JO-:!fflt.lt1l'Uil'H'Ult.l u~11in110,:imj'mttJn-:iun:':i:'I.J'I.J1vJ~1fl1t.11'U 

'LI1nw 

G) -~ tJ ':i:tJl'\ltl-:!tllfll'j'I.J'j 'j 'ii 'I.JO-:!'Vltltll'U irnu w u~11i ':i1110-:!':i:'I.J'I.JtJ':i:tJ1mt.1, 'U 'LI1t 1W 

G).'1) ':i:'I.J'I.Jvit1M1t1':i:'1.J'I.Jff1t.1~1-:i47 ~~~'H1m~-:it1~lurl1u'Ut1-:imm1 t'lf'U vit1tJi''I.Jt11fllfl vit1n1CJf 

mt.11vJ~1ffrni'rnflit1-:itJi''I.Jt1lfllfl mt.1rlt1~1 "ln"I 

'Vl!t111n'I.Jm':int1ff!1-:it11m':i u~11i'i1110-:itflit1-:iimM1t1tflit1-:ii'.lt!nn~'l111ntJ':i:nt1'1.J'Hlt1~~J-:i t'J1u avJn tflit1-:i 

fltl11~1t\91tlf tflit1-:i'ij''I.JJ1 tflit1-:itJi''I.Jt1lfllf/ W~nll "ln"I 

G>.b 'Vll-:!til'itl'I.Jtllfll':i ~'Uflll ~'Uifl 'ttH'illfltllfll':i i~t.1':it1'1.J11itfl'U '1l tll\91':i 

1,l~\91':i K = o.~& + o.G>& lt /lo+ o.G>o Ct/Co+ o.d.o Mt/Mo+ o.G>o St/So 

' .Ct. ~ .c::t. Qlt:::a QI.ct. gJ.c::. a Q/.Q 

lm.G> -:!l'U~'U 'H1Jlt.lfl-:! fll':i'IJ~~'U fll':i\91fl~'U fll':i'I.J~tl~~'U fll':i~~'H'Ul~'U fll':itflnt.l'I.J~tl~~'U 

Q,I , 4 QI QI t r QI di gJ Gt gJ a QI a 4 ... 1.Q Q,IQ 

fll':i'IJ~-011'1.J~t1~uuu t'Utl'U flnt1-:i fl'Uflnt1-:i fl'Ufl'U'Ul fl'U'VIH CJf-:!\91t1-:i &'ll'tmt1-:i'ilm tfl1t1-:i11t1fln1J{)'I.J\91-:i1u 

ffl'H i''I.Jfll'j(llJ~'U 1-tt' 'H1Jlt.lfl11110-:!fll'j (llJ~'U 'H ltl'VI ':ilt.l'Hl tl1ff\9Jg'U ~iifll'ifl1'1.JfJ1lfJW ffmm 

'llt1-:i1ff\oJJu47 un:ii'IYt1nrn u ~in m':i 011 ':i111l'f-:iiim':i'LI ~5~u u u i ~t.11 f tfl it1-:i im tfli t1-:i;jt1nm~t11 ifl~m\91111u 

' ' d O "Ji/ I d QI I g/ ,!I ,!I _, 

\9111l'Vlfll'H'U~ n t'll''Ut~ t.11fl'I.J-:!l'U fltlff':i 1-:iouu 'H ':i tlt'lltl'U 'll'nIJ':i:mu 

t ,:Gt " 
/'Vl-:!'U &'H ... 



-&-

., "1" <S ,.;~ij 11n1J()~~l'W1h~m'VI EMBANKMENT,EXCAVATION, SUBBASE, SELECTED MATERIAL, 

UNTREATED BASE Ufl~ SHOULDER 

li'g\Pl':i K = o.'1>0 + o.G>o lt/lo + o.d..o Et/Eo + o.klo Ft/Fo 

.cl Q.Q QI d." 0 .Qd._1.c::::i. Q,,IQ,. 1" 4 QI di 4 4 1" 
1lfll':ifl11JfJ1lfJWff111J\Pl'UV~1ff~Ufl~1l'Uflfl111'W~11iIJ{]1J\Pl t~tl 'l!Ul':iV~\lfl 1fl':iV~11Vflfl 11':iVUHfl'W Ufl~ 11 

111lltlfl1111':i11JO~~l'W'H'Wii~ ~l'W'tt'W~tl~tl1U'W1 117V~l'W'H'W1my~ihim1w~fl~Wfln~tiu !~Vfll':iif fl~n'Wfll':iti~ 
Q,I ~ ,, o r 

t CJtl~'W~ 'VI fl 1 tl\Pl fl~ U fl~ 'VIV~ fl l'W 1 

li'g\Pl':i K = o.d..o + o.1910 lt/lo + o.~o Mt/Mo + o.~o Ft/Fo 

li'g\Pl':i K = o.d..& + o.G>& It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 

' ... 
1-UJl~fl '" HUflH 

'1>.G> ~l'WN1'Vll~ PRIME COAT , TACK COAT, SEAL COAT 

li'g\Pl':i K = o.'1>0 + o.d..o At/Ao + o.klo Et/Eo +o.G>o Ft/Fo 

'1>.~ ~l'WNTVll~ SURFACE TREATMENT, SLURRY SEAL 

li'gm K = o.(iJ)o + o.d..o At/Ao + o.klo Et/Eo +o.G>o Ft/Fo 

'1>.'1> ~l'WN1'Vll~ ASPHALTIC CONCRETE, PENETRATION MACADAM 

li'g\Pl':i K = o.'1>o + o.G>o Mt/Mo + o.d..o At/Ao + o.G>o Et/Eo +o.G>o Ft/Fo 

.,. "' .,. d ,,s.,. "'.Jl,i d "'..li.l '1 
Q). c:1.. ~ 1 u ~ 1 Cl u u fl flu m \Pl t ff rn m fl fl 11111 t1 m ~ 1 Cl 'Wu fl flu m \Pl 'VI •1n 11 fl m ff rn CJt ~ IJ ':i ~ n fl 1J ~ 1 t1 

d !JI .... d ,, A ... d .... 
\Pl~UflHt'ttflfltff'W11':ifl\Pl~UflHfl1~mflflflfllt'lfV1l\Pl~ (WELDED STEEL WIRE FABRIC) mflm~Vtl 

(DOWEL BAR) m~n~~ (DEFORMED TIE BAR) u1:1~':iflt1~v9h~47 (JOINT) J~d1~11111t1f111m111o~uHu 

JI "'"" d"' '1 
'W'WflV'Wfl':i\Pltff':i1lt'ttflfl1J':it1Wflflff~'Wl'W (R.C.BRIDGE APPROACH) ~1tl 

1i'g1Pl':i K = o.'1>o + o.G>o It/lo + o.'1>& Ct/Co + o.G>o Mt/Mo+ o.G>& St/So 

1'1>.& ~l'W'VIV':i~1Jltl ... 



-b-

' ft d. Q d IQI .ci I d .Q d 
/J). & ~ 1 u 'VI v 1 ~ rn (I u 1 rHJ um \Pl t ff rn m c1 flu c1 ~ ~ 1 u 'U v vrn 1111 w fl~ 'VI v fl vu m \Pl t ff rn m c1 fl 

0 QI ,: ,: .:a 
ff7'111'U~7'\.J1~'UW'W7 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE)~7'\.J17~1~'UW'W7flV'Wm\Pl 

l~\1\Pl1 K = o.lJ)& + o.~o It/lo + o.G>& Ct/Co +o.G>& Mt/Mo + o.G>& St/So 

1 3' .c::s .c:t. d J a.,,d. .cl .::s .c:t. 

/J). b ~7'\.J fl H ff'j l~fl V'\.J m \Pit ffrnm clflUcl~ ~7'\.Jt'UV'\.J fl'\.J \Pl cl~ '11lJWfl~ ff~'Vll'\.JflV'\.J m\Pltff1lJ 
d1 'JI ...... d , ..; ... ..,. d 

n'lclfl flHff17~J7'\.J17flflV'Wm\Pltffrnmc1flf1Vff~Vn'\.J (R.C.BEARING UNIT) 'VlV&'Hcl(JlJflV'Wm\Pltffrnmc1fl 

(R.C.BOX CUL VERT) 11vd'~J11m~fft7~flV'\.Jfl7\Pltff1lJmgfl t~V'\.Jf1'\.J\Pl~~flV'\.Jfl7\Pltff111mgfl't17tnvm7V 

l~\1\Pl1 K = o.lJ)o + o.G>o It/Io + o.G>& Ct/Co +o.~o Mt/Mo + o.~& St/So 

1 2! d .ii d o ., "" 'JI 1 d ,S ., 
/J).~ ~7'\.J f1Hffl7~t'l1clfl '11lJWfl~ ff~'Vl7'\.Jn'lclflff7'111'Ufl'\.Jt~'\.J'U7lJfl'\.J'\.J f1Hn'lclflri7'111'U 

~~,~,lW'il11'il1'lfU~U'\11'W\1~ m11l"l~1m~u~ tff71'Vl~ tff71'Vln1fftJ '117V~7'\.J 1m~mgfl~'W~iM'mtW~fl'ffWfl~~ 

nuu~11in11~~~ 1'\.J ~~ ,~tffl 1 m ~ mgflffl(Jff ~'UV~m11 vM1~WH~\PIUl1 ~1h~t'Vlff1 'VI V 

l~\1\Pl1 K = o.19>& + o.G>o It/lo + o.o& Ct/Co +o.19>o Mt/Mo + o.d.o St/So 

l.Uu\Pl1 K = o.d.o + O.G>& It/Io + o.~& Ct/Co +o.19>o Mt/Mo 

~ ~ 

d..b ~7'\.Jt'ill~ '11lJW~~ fl71t'i17~'Vltvm1~N~'YIVfl1'U'W1~J,1iUVVfl17 d.r::J ijc,~tlJ\Pl1 l'W'lf'\.J~'\.J 'H'\.J 
4 Q d QI 4 CL,# d i qi , jJ .di I .. I ' 

~ '111V'l1'\.J'VlU\Plfl'l1fl t'VlVV~~ ~'\.Jl ~'\.J Uc!~ '111'JlJfl~~7'\.J9fVlJU9flJlJ7\Pl1j1'\.J 11flVlfl71'1fclIJ1~'Vl7'\.J fl'\.J'\.JV7fl71\Pll~ II') 
~ 

1~vm1~~v~il1,Ju 

l~\1\Pl1 K = o.d.o + ~o It/Io + o.G>o Mt/Mo + o.~o Et/Eo + o.G>o Ft/Fo 

..; 
/'11lJ1~'Vl & ... 



-ci)-

I 

&.® -:i7'\.J1WVlfl AC tm~ PVC 

61 "'d 'JI' 'JI ~I 'J/o, ' <!! • I "'61 'JI 
&.G> .G> ! '\.J fl'HU 'VI r:;!11 'il HtlJ'\.J r:;!'il~'ttl'VI fl'tt 'i flfJ1Jfl'HU ! '11 

1i'g\9l'i K = o.&o + o.(Q)& It/Io + o.(Q)& Mt/Mo 

61 "'d 'J/o, 'JI ~I 'J/o, ' <!! • I o' 
&.G>.(Q) !'Ufl'iW'Vlr:;!HJ'ill-:it1J'Ur:;!'il~l1l'Vlfl Ac Ucl~l1rnfJ1Jfl'iW 

li'\1\9\'i K = o.do + o.G>o It/Io + o.G>o Mt/Mo + o.c:i'.o Act/ACo 

61 "'d 'J/o, P ~I 'J/o, ' <!! • I o' 
5.1.3 !'Ufl'iW'Vlr:;!HJ'lll-:it1J'Ur:;!'il~l1l'Vlfl PVC Ucl~l1rnfJ1Jfl'iW 

1i'gm K = o.do + o.G>o It/lo + o.G>o Mt/Mo + o.do PVCt/PVCo 

' d .Q I 

&.Im -:i1'\.J11-:i'Vlt:imc1ml1WJ1Ucl~'Vlfl HYDENSITY POLYETHYLENE 

61 ... d 'JI I 'JI ~I 'J/., I <!I • I "'61 'J/ 
&.Im .G> ! '\.Jfl'iW'Vlr:;!11'il7-:it1J'Ur:;!'il~l1l'VlflUcl~l1'iflfJ1Jfl'iW ! '11 

1i'gm K = o.do + o.G>o It/Io + o.G>& Mt/Mo + o.lmo Et/Eo + o.G>& Ft/Fo 

61 "'d 'J/o, 'JI ~I 'J/o, ' ~ "' <!I • I o' 61 'JI <!I 
& . Im. (Q) ! '\.J mw 'Vlr:;!'i'U 'ill-:itlJ '\.J r:;!'il~l11'Vlflt'nclfltl1'\.Jf.11Ucl~l1 'iflfJ1Jfl'i WU cl~ ! l1'i11Jil-:i-:i1'\.J 

TRANSMISSTION CONDUIT 

PVCt/PVCo 

1i'g\9l'i K = o.c:i'.o + o.G>o It/Io + o.®o Mt/Mo + o.®o Et/Eo + o.'1>0 GIPt/GIPo 

61 ... d 'J/o, 'JI ~I 'J/o, I <!I 

&.im.'1> t'\.Jfl'iW'Vlr:;!'i'U'ilHt1J'Ur:;!'il~l11'Vlfl HYDENSITY POLYETHYLENE Ucl~'tt'ifl 

1i'g\9l'i K = o.&o + o.®o It/Io + o.®o Mt/Mo + o.'1>0 PEt/PEo 

&.'1> -:i1'Utli''UtJ,-:i1~'U'UfJ i11-:ifi'ri-:iJ1uc1~-:i1'\.J SECONDARY LINTNG 

li'\1\9\'i K = o.do + o.G>o It/Io + o.G>& Et/Eo + o.'1>& GIPt/GIPo 

I 'JI 'JI d 

&.Ci'. .:il'\..117-:i'Vlt:i PVC 1-J11~1f.lflfl'\.Jfl'i\9l 

1i'g\9l'i K = o.'1>o + o.G>o It/Io+ o.(Q)o Ct/Co+ o.o& Mt/Mo+ o.& St/So+ o.'1>0 

&.& .:i1'\.J11-:ifit:i PVC flcl'U'Vl'iW 

1ig\9l'i K = o.(Q)& + o.o& It/Io + o.o& Mt/Mo + o.b& PVCt/PVCo 

' d a., ,::S, 

5.6 -:i7'\.J11,:j'VJflt'nclflfll'Uff-:ifl~ff 

1-Ug\9\'i K = o.(Q)& + o.(Q)& It/Io + o.&o GIPt/Io + o.&o GIPt/GIPo 

li'lfU'ilfll ... 
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cv cl ~Y. O ~ V CV CV CV "l' CV O J l ... " 
~'ISU'llflln l'DfllUltuVIUJtTfl'ltl l'lf fl'I.JtTWtulU'I.J'I.J'l.htJ1lfll l'9l 9~tll'UU ~tlfl1~t11l~'rtltu'lftl 

41 U O 

K ESCALATION FACTOR 

It i'lfu11m~u11mnf 11tl'llv-:itl1~mff1 'Wt~m..1~ri -:i-:i1uu~~~-:i1~ 

QI ..,. 
91 ""'1 .:, ,. I • I , a ..; . I 91 1' """ ""' d ""' ,1 lo ~'lf'W'ilfll~U'i flfl'Vl1 1J'IJV-:J1J'i~t'Vlff 'Wt~V'W'VI ]J'j~fl1~'ilfl7'17-:J"nr.J11H17'i'Vl7-:JVmfl'Vl'iV'Wflff 

Ct i'lfU'i7fll;t1J'W,,'Wt~V'W~ff-:J-:J7'WU~~~-:J1~ 

QI d ..,. ..,, <!I d .I 91 91 """ "°' d "" ,/ 
Co ~'ll''W'i7fll'l)H1J'W\91 'Wt~V'W'VI ]J'j~fl1~'ilfl7'1H~lf.111ifll'i'Vl7-:JVmfl'Vlrn'Wflff 

Mt i'll'u11m1ff~tfoa-f 1-:i (1iJn11mgflu~~;t11u;) 1ut~vu~ri-:i-:i1uu~~~-:i1~ 
a, .c:1 a, I 9/ , t d d o'., 4 .JI d .. I 'J} 'JI 

Mo = ~'ll''W'ilfl71ff~flVff'i7-:J ( m1mlrnmm~ct1t1J'W\9'1) 'Wt~V'W'Vlff-:J-:Jl'W'VI 1J'i~fl1~'ilfl7'1H~1r.J 

""" ""'d ""' ,/ 11i m 1 'Vil -:iv m fl 'VI rn u fl ff 

St i'll'u11mmgfl 1ut~vu~ri-:i-:i1uu~~~-:i1~ 

QI ..,. d , <!I d .I 91 91 """ "°' d "°' ,/ 
So ~'ll''W 'i 1mm ~fl 'Wt~V'W'VI ]J'j~fl1~'i lfll '17-:J~1f.111ifll'i 'Vll-:JVmfl'Vl'i V'W flff 

Gt i'lfu11mmgflUH'W~r.JU~Nii\9'11utl1~t'Vlfflut~vu~ri-:i-:i1uu~~~-:i1~ 

Go = i'll'U'ilflln-tgflUH'W~ r.JU~Nii\911 'Wtl'i~t'Vlff1 'Wt~V'W~ tl1~fl1~'ilfl1~\~11vnm1m-:i 

"°' d "°' ,/ 
Vt~fl'Vl'iV'Wflff 

At i'll'u11mtrnml~'Yll'Wt~vu~ri-:i-:i1uu~~~-:i1~ 
QI ..,. .~ ..,, a ..; . I 91 91 """ ""' d ""' ,1 

Ao = ~'ll''W'ilfllUVffTI~'VI 'Wt~V'W'VI ]J'j~fl1~'ilfl7'17-:J~1f.111ifll'i'Vl7-:JVmfl'Vlrn'Wflff 

Et i'lfu11mtr11v-:iimflmm~u1iwCl'11'Wt~vu~ri-:i-:i1uu~~~-:i1~ 
QI ,:::l 4 QI Q QI ,Ii, 4 d ... 1 ~ ii QCI Q d Q ,/ 

Eo ~'lf'W 11mtm v-:i '1m flmm~u 'i fltu CV1 'Wt~ vu 'Vl1J 'i~fl1~'i7fl1'117-:J ~1r.J11iflnm-:ivmfl'Vl'iV'W flff 

Ft i'll'U'ilfl1J1lT'W~tCM~'H~'Wt111 'Wt~V'W~ff-:J-:J7'WU~~~-:J1~ 

QI ..,. ~ QI ct d , a d. I 91 91 """ "" d ""' ,1 
Fo ~ 'lf'W 'i 7ft 7 'W 711 'W ~ t CM~ 'H ~'Wt 'i 1 'Wt~ V'W 'Vl1J 'i ~ fl 1~ 'i lfll '17 -:J ~ 1f.111i fll 'j m-:i V m fl'VI 'i V 'W fl ff 

Act = i'lfu11ml'iv;t11u,1vliulut~vu~ri-:i-:i1uu~~~-n~ 
a, 4 , oe::1 tli, "" , a .cl_ I 'JI p .c:w::s Q d Q ti 

A Co = ~'lf'W 'ilfll'VI VCMt1J'W \91 r.J'H 'W 'Wt~V'W'Vl1J 'j~fl1~'i 7fl7'17-:J"l1f.111ifll'i'Vl7-:JVmfl'VI 'iV'W flff 

PVCt i'lfu11ml'iv PVC 1ut~vu~ri-:i-:i1uu~~~-:i1~ 
QI .cs ' 61 4 d,..1 ,, 'JI .Q,:s Q d Q o' 

PVOt ~'ll''W'ilfll'VIV PVC !'Wt~V'W'V11J'i~fl1~'ilfl7'17-:J~1f.111ifll'i'V17-:JVmfl'Vlrn'Wflff 

GIPt i'lfu11ml'ivmgflmuff'-:ifl~ii'1ut~vu~ri-:i-:i1uu~~~-:i1~ 
QI ..,. , d QI .,., a d.1 1' 91 ....,. ... d ... ,1 

GIPo = ~'lf'W 'i lfll'VI vm~flmua--:i fl~ff 'Wt~ V'W'Vl1J 'i~fl1~ 11m '117-:J~ 1v11i m1 m-:ivmfl'Vl'iV'Wflff 

PEt = i'lfU'i7flll'1V HYDENSITY POLYETHYLENE 1ut~V'W~ff-H7'WU~~~-:J1~ 

PEo i'lfU'i7flll'1V HYDENSITY POLYETHYLENE 1ut~V'W~tl'i~fl1~'ilfl7,7-:il1vnm1m-:i 
""'d ""' ,/ 
Vt~fl'Vl'iV'Wflff 

Wt = i'lfu11mffwhh~1lut~vu~ri-:i-:i1uu~~~-:i1~ 

w o i'lfu 11ma-1v 1vM11 'Wt~ vu ~ti 1 ~fl1~ 11mi 1-:illvnm1'V11-:ivtgfl'Vl'i vil flff 

- 0 /11ifll'ifll'W1W ... 
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<!itum % P ~~ftta~1) 

mw~ntliUM.Lt-L~~U@.tl-irtM.m.trrmttLL~Lft % P tLU11A.tLt.Li~LM.tl1LtLa~1 m nn. % P LtuULftl~U 
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~tu~.tfl,t-@n.~[!nt@itmt )I L~ULO.fl.Lt-Ufl.UtLa~fl.1L~!!M.Lt-fl.@rtt-¥~tL@Jtmt L, tL,!1,Hk-Li@µnLt-fl._fm~.t~Am~ 
' ' ,. 

)I L~@mt-Lo. LtH n,uc-uu~Lihih.LiLIA.t-L o. fl..tH IA.L~LWLO. M.Lt-L~L~u~u@.tl-i rtM.mt-YL m.tLo. M.1-i 1 · p 
I \i' /6 I (6 t1:I ID O (6 l'0(6 f' I fr' 'fl' t;:;, b' (6 I, 

tL tL !l tL M. ft.Li 
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