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" " 
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'U 'U 'U q 
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fi1-:i1'U~il ei ti' 'll~ 1 oiiV1d ~'U'Vl1 eim1~ l'11ii~ ru ru1if m?1 tin eJ'U V11n1l L VI~ m vh 1~ ~-:i"il~L11m'l!~ 1-iiL~'Ul°i1~ 1-:iV!' :ci 1 ti 
" v v 

6'11-:i'Vli!1 

er. 1 'Um1foL~'Ufi1:il1-:i6'11-:iV1i!1 l'11iiu1~m~d 
er. (9) 1 'Umru~ erfo~1-:iuniJ~e'j~~ruru1 mii'V11-:iV1m-:iil~'V16L~t1 n~'El-:i L~'U~"il°1t16'11-:iV1u1"il1n er~1u1~n'U1~ 

'U d.J QJ QJ 'U 

er.l!J m1ii1'u~~'lleJ'U'1J'El.:Jer~1u1~n'U~~~.:Jl'11l.J?i1'U l'11l.1"51'Ud'Ub~'U~fl':il.J'V11.:J'Vl~1.:J1~Vln'll~1.U"il1flb~'U 
" 

fi1-:i1'U'1JeN~fo~1-:i 
" 

er. GTI m 1VI n b~'UA1.:J1'U'lleN er-ru~ 1.:J'll~ 1-ifb~'UA1~1-:i~ '11 t16'11-:iV1t!1.lf 'Vf 1 nu11nrd1erfu~1-:i1J V1.if~'UV11ei 
" ~ " 

f\11~~'U1~~'Elfl':il.J'V11.:J'VIG11.:J l'11l.J~qjqJ1:il1-:i~1liLMmn'Ub~'UA1~1.:J6'11-:i'VIU1 fl1l.l'V11.:J'VIG11.:Jil~'V1B~"il~Vfflb~'UA1.:J1'U 
'IJ'El.:J ~f'U:il1-:i 'll~ 1 oUV1d~'UV11eim1~mii~ryry1~1-:ii!'UrieJ'U b~Bil L1'U b 'Vl~B~.:J"il~Vf fl'll~ 1 -ii L1'Ufl1~1.:J~"il°1t16'11-:i'VIU1 

D. iBn1V1'W~V11m1B'W1'1l~n6'111dnm1t1r;i~LBt1~~'U1 "il~ 1~n1V1'U~ 11l 'WiKryry1~1-:i V11B~ryry1 ~1u1~n'W 
bb~1bb~mru 

b"ll. -:i1'Uneil;'l~1-:il;'l~'V'l1'UbL~~v1eiei 1mf1 er11~1-:i"il~ LLLi-:i"il°1t1L~'Ufi1nu1 Vf l'11ii~ nl'Vl'U~ 111 m1t1~~LB ti~ bbG'l~ 
' " 

iein1V1'U~m1n'EJl;'l~1-:i'V11-:iV1m-:i LG'iiiV! l!:i 



- lvo -

?iT1.J.:11'Unei?t1'1~?l~'\"l1'UA'Wb~'Uoif 111 t:i'U'U m1~1ci ri1.:i1wil~ bb u.:i~1ci 'l~\11~\?lei 'l ud 

ITT!.@ nei?t1'1.:i\9lei~ei'Vln~'U 'l"l1'ei11u'U'l\9\~'U - 6'1.:i 1Vf~1ci'l~ co:cr % 
' 

ITTl.lv nei?l1'1.:Jl"11'U'l"l1'€l11~'U?l~'l"l1'Ubb6'1~H'J?l~'l"l1'U 1Vf~1CJb~ CO:o % 

ITTl.m nei?t1'1.:i111u'U'l\9\ 11cim16'1~bBci\9\l?l1~1 'l"l1'ei11m1\9lmbl'i.:i.:i1'U~.:1V111\9\ 
b?l~"il b°1ci'U1ei tJA1'U'11'W\9l1mb 'U'U bb6'1~G1qi qi1vi n'IJ1~m11 Vf ~1 ti 'liil @cf % 

1111 (9)00 % 

~. ~·fo'<il1.:i"il~~ei.:i'<ij\9\V11 '<ij\9\vh U6'1~M\9\~.:iu1mA~ei.:iV1mtJ bb6'1~G1ruru1ru"i111"i11-&1m11\9l111m\9l1:01'Um11 
'U v v d3 

'Vl1.:JV!6'11.:J bb6'1~\9l111 bb 'U1'Vl1.:i'IJl)uM m1M \9\ ~.:i bA~e:i.:iV1111tJ bb6'1~?i'ry qi1ru~1V11'Un 11..ij\9\'1f e:i11t:i'W'U bb6'1~.:J1'U?l1n11 ~'llln A 

'lle:i.:i~1m1'llm1 bb6'1~1:o1 ?l1vti'llil zj.:1Aru~m111 m1u e:i.:in'Ue:iUM.fi'CJ bb 'Vi.:i'LJ1&1n1vt'U\9\'l1b~e:i1 Vf A1111?l~\9\1 n bb6'1~ A1111 
~ ' 

'\J 6'I eJ \9\.fi' tJ \?) eJ n11?1 qi "iJ 'j'LJ e:i.:i CJ1'U'l"l 1Vl'U~ bb6'1 ~ fl'Ub~'U b vh 1'U'U1b1ru.:i1'U ri eJ ?l1'1.:i 

~11'<il1.:ie:i1-;;i 1 Vf ~1'U'<il1.:i b ~11 bM11 m':iM \9\~.:iu1 CJ bA~e:i~vim CJ bb6'1 ~G1ruru1ru-;;i11"il':i'Ue:i n b wue:i"il 1n~n1vt'U\9\ 
'U 'U v v 

'l 11 'Um \9l1~1'UV11mb m'Vl1~LJ5uM~n~11'l1l. m11A bb 1 n bdm ~'LI11-;;i ~vi11 Vf bn\9\ m111'1J6'1 e:i\9\.il tJ~.:i~'U 

n1'ineJ?l1'1.:Ji;'f~'l"J1'U'U'1b11UVl~i;'f~'l"J1'Ub~11eJ~ neJ'U"iJ~ti\1bU'Un11neJ?l1'1.:J ~1'U~1.:J~eJ-!J'<ij\9\vi1?l~'l"l1'W 
" " 

b ~tJ.:JVl1eJ'Vl1.:J b~tJ.:J\9l111bb'U'Ub6'1'lJ~ Set/ ocf-® zj.:i?l1m11:1-r'UJ1wwnm1'Vln'lJeJ.:JCJ1'U'l"l1Vl'U~'lJ'U1\9\ Hlvo-CO:CO: 'l~ Vl1e:i 
' 

\9l111vl ~11~1.:in1vt'U\9\\9l111m111"i\'1 b U'U 'l"l1'e:i11~.:il'i'e:i.:i\9l11"il?leJ'U\9\ bb6'1tl11.:i1m~11 Vfe:itJ1 'U?l.fll'l"l~ bb~~bb 1-:i bb6'1~U6'leJ\9\JltJ 
'U 'U ~ 'U 

\9l6'1€J\9\'j~tJ~ b 16'11~1 otl.:Jl'UeJ ~ 
" 

?l ~'l"l1'U b~ 11 ?i1'WV1° b ti 'LI 'llY vi~ e:i6'i1'UV1° bu 'LI b vi~ n ~1'U"ii' 1~ -;;i ~ ~ ei.:i"il \9\ ni 1:f eiei e:i ntf 1?l' .:111eJ'U1 'Vi' n'U 
" b"ii'1V1-U'1~'lJe:i.:i~11~1~ ru VJ'zj.:i~11~1~"i1~ 'l~ bb~.:i1 Vf'Vl11'U m1~ei\9le:i~ e:i i;'f~'l"J1'Uzj~b ll'W Hi' \916'\e:i\9\ 1 Vil oifiTI~\9\ b?l1 b?l11e:i 

" " 1~~'U~'U il 1 b U'U 'llY 19\ eiAe:i'Un°1\9l1 Vf t:ie:i'U6'i1'Uvl b U'U 'll!e:ie:in ~1Vl-ru?i1'Uvl b U'UAeJ'Un1\9l'lleJ.:J?l~'l"l1'Ub~11~.:iV111\9\vlil1 oif 

?i1'UU':i~ne:i'U1m.:i?l11.:i1V1~ ~1u~1.:i~e:i.:i~\9\m1{e:ie:ie:in1Vfbll'U?l11uM'lJe:i.:i~fo~1.:i 
" " 

G'l~'l"l1'Ub-d CJ.:i vi~e:i'V11.:i b ~ CJ.:izj.:i ~1u~1.:i~\9\i;'f 1'1.:i~'U ~1u~1.:ib ll'U~1CJ~e:ie:ie:i m um111uM'lJe:i.:i ~1u~1.:i 
" " " 

1 'Ubde:i 'l~vi1m1?l1'1.:i~.:ine:iG'l1'1.:i \9l111u1~ml"ldbi;'f~"i) bU\9\ m1"i111-;;i1 'liil bbii'1 

ri. .:i1m1tJdbum1'U\9l1&.J.:J'U'\J':i~mruu _________ ~~'i?~------------ m11'Vl1.:ivt6'11.:i"il~1uvi1G1qiqi1~n~'U0\9\ 19\e:ibde:i 

'liil1'Ue:i'U:W'M.:J'U'IJ1~mru bb6'1~ b~'U'llw-.6'1.:11\9\ Vl1e:i 'l~1ue:i'U:W'M"il1nAru~1:011'U \9lTI Vfvi1G1ru ru1 'l~ 

'@o. ~1u~1~~e:i.:iuf1U'Mb~mn'U J1V1i!nm1~n'U'U'Vl1.:iV1m; \9l1&.1~'Vl1.:i11'LJ~~1n1V1'U\9\ 
" d.J ' 

' ' " 
~1'U~1.:i~e:i.:ine:iG'l1'1.:iV11e:i~\9\m~1i!n.:i1'U lb6'1~Vi~n'1r1A111 \11.:iu.-
" 

-----------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------

(9)(9),'Q:) ------------------------------------------------------~---------------------------------------------------------

1'1.Jmruvl Me:i.:i'<ij\9\vi1~1oJ'n.:i1mb6'1~~~ ni1A111 ~1'U~1.:i-;;i~\9le:i.:i~\9\V11hfoii'1 b?l~"ilmtJ1 'U co:cr 1'LI 
" i!'U~.:J bb\?Jl'U6'1.:J'U1&.J1 'W'«ruru1 bb6'1~"il~~eJ-!l~ \9\ 1 Vf:W'l '\f'l.W1 bb6'1~ bbi;'f-!Ji;'fl1.:J\9l6'1€J(91"iJ'UJ1mJ1.nA'U11fll"l\9l111A1':i bbfi mru e:i\1.:i 

v v ' 

?lm'U~vl"il~ne:i?l1'1.:iV11e:i~\9\V11~1i!n.:i1'U bb6'1~vl~n-ti'1A111"iJ~~ei.:i'l~1'UA1111b~'U'1lei'U"i11n ~11"ii'1.:ine:i'U 
" 



N'-ru-.J1.:iiiV1tl'1vl~~vn-am.J'U~Ul°l'el'V-l'lJ'U1~bl"l~ei.:ieJ'Ul'l1iitl'mm11 l!:>,c.i'.oo iii.iii. vlil?1mv-ib'li'.:i1'U1~~ 
" 

1~m U'U'at1e.J'U1?11 'Vlii'Vl1B:u~vi:::b u e.J'Ul.l1bb~11ii bfl'U @) ti 1vim!ufi.:i1'Ub~11v\'1.:i1'U1?1111~ 1!Jt\J1 '11'Ud'U ___ : ____ A'U v-i-reJ11 

v-ii! rN1'U'1Ju 1'!X61'1V1-rrn-.J1V1tl'1~'lJeJ.:i m11vi1.:iV1m.:i 1 'W fl1'al"l1'l.ll°Jl.l.:!1'U-.J1.:i b 'Vlmri eJ?1.r1.:iV11eJ?1:::v-i1'Ut>l111~ 1\Jt\J 1 ~ .:i bb~ 
i''Ub~11.:i1'U:u'Ubb~1 b?l~:u 1vie.i~-ru-.J1.:ib ll'U~ BeJflA11'li'~1 m~ tJ1 nuJ1iJ'Ub:ff m v-i~\I J1iJ'UV1G9eJ~ 'U roi1eJ::: 1 'VIG9 A161ieJ11 

A1~1\I bbG'l~A1~1\I b 1m'lJB\l'V'li1 fl\11'Uoil'U~\I. __________ _-: ___________ l°i''U bbG'l~~1'U~1\l~eJ\11u~ vi'lleJu 1 'W mru~ bn~ 1"11111 b~ tJV11 tJ 

'Vl1BeJu~ b 'Vl\?l 5'U bn vi:ff 'U:u 1flmi1 i-a11 tJ'U~ ~\I fl~ 11 1fr;l 1m111 b~ tJV11 mY'U :u ~ bn vi:ff 'U nub~ 1V1tf 1~ 'lJB\I m11vi1\IV1m\I 
' ' 

'Vl~eJfl'alJVl1\l'VIG'l1\I bbG'l~b ~· mh~ btJ'lltJ 'lJeJ\IVl1\l'a1'llfl11 \?l1lJUtJ'VIU\l?l eJG'1'1u M1'U bG'l'lJ1Bfl1':il"lru~'f !51l'U\?l~ vi G'l';i. 
"' 

ol!:>o(,TlNl!:>@)l!:> G'l\ll'Wvl @)~ mflD11"111 l!:>ct©b'll m11V11\l'VIG'l1\16'l\11'U~Vl~:U~bbm'lJb~m~m1B'W1'lJ'Vl~eJ11\1~1\Jt\J1t>l111~ 
'" b 'Vl'U?l111"11':i 

@)©. b tl'UV1u1~'lJei\le'.lfo~1\l:u ~~ ei\l'lJBvi':i1tJG'l~ bBtJ vi bbG'l~ m1:u?1Bu?1m'V'loii'B b V1:u:u~\l'lJB\1?1t11'U~~ ~ B\lvl1\l 1'U 
" " 

beJ\lneJ'Ufl11~'U~E\IU':i~fl1vi111"11 

@)(,Tl. m':iufo':i11"11A1\11'WriB?1.r1\I 

m1uf 'U111"11roi 1\11'Uri eJ?1-r1\lm11?1 mm1u-rm11"11~\11~u1 'U.rr eJ @).cr :u~ti1m1-tll 'Wmruvl roi 1\11'\J 
" ' ' ,, 

riB 6'1-r1\I G'l vi G'l\l'Vl1m ~11'li'U 

®· fl1':i'lJeJ b1'Ub ~11A1\11'UrieJ?1.r1\11?1111~Mu1 bb 'Uuufm1l"l11~d. b U'U'VIU1~'lJeJ\I e'.11'U~1\l~:u~~ eJ\I b1tJ fl1B\I 
v v " 

mtJ1 'Un1V1'Uvi ~o i''W u'U~\lbb~i''W~e'.i1''U"5'1\11~~\111eJrn1m1vi?1viV!1tJ V11fl~'Un1V1w~1d1 Ubb~1e'.11'u~1\I hl:W~vit5~ 
" ' " 

:u~b1tJfl-reJ\lb1'Ub ~11A1\11'UriB?11'1\l:u1fle'.i':h"5'1\11~Bfl~eJ 1 u bbG'l~m&~e'.111"5'1\I :u~~eJ\lb1tJm~'UA'W"il1fl e'.lfo"5'1\I 1 '!Xe'.111 
'ti '\I 'U 'U 

41\lvl bU'Ul"l
0

6Z ruru1~u b ~tJ fl b~'WA'U:u1rnB'u41'11vitJ b ~1 'Vl~B 1'iX'IXfll°i1\11'U'lJB\l\11vi~eJ1 u V11ei 1 'iX'IXfl b~'U:u1flV1i;Z flu1 ~n'W 
'U Q.I Q.I 'U 

~1\Jt\J1 bb~1bb~m& 

©. fl1':i~:U1':iru11"11m rub~'U b ~11V11eiG'lvi brn~m1~1 tJ b1'Wb ~11V1'1B b1tJ fl b1'WA'U:U1fle'.f 1'u~1\I m11 b1B'U b 'lJ'lJeJ\I 
" 

~ 1!Jt\J1 bb uuu1u 111"111~ ~ eJ\11~ f 'U fl 11 m1:u?1eJ'l.l bbG'l~ b ~'U'lleJu:u 1 m=l1i!fl\IUU':i~m ru bbG'l~ 1 '!X~ eJ fl1':i~ :u11ru1'lJeJ\l?hi1fl 

\l'l.JU':i~mrubU'U~~'U?I~ 
' 

?11?1':im':iufm1m (?11?11A1 K) :u~~B\11"1\l~vl 1~~u~ r\'1V1'Uvi11l 'Ul'Ubb~1b?1~:ut>l111vl r\'1V1'W~11l 'U~ruru1 
'U 'U v v 

V1'1mrn.J 1'W1~tJ~b1m~m111~'lJcntieieifl 1 u 1~ti:u~ 1 off?1m'lJeJ\IV11\l-a1'llrn-avflvi'-a~'U111 'W-lieJ ®.ct 
" ' 

p (PO) x (K) 

p = 111"11A1\11'U ~eJV1t.i1tJV1'1eJ-a11"11A1\11'Ub um1~~:u~~B\1~1tJ1 '!Xe'.11u-.j'1\I 
" 

PO 'a11"11A1\11'U ~eJ'VltJ1tJ~e'.i1'U-.j'1\IUWlJG'l b~ 'Vl'1B111"111°h-.j'1\l\11'U b U'U\11vi 
" " zj\l':i~u11l'W~ruru1bb~1bb~mru 

' v v 
.dv V d V ~ I ..:;!,j 

ESCALATION FACTOR Vl'Vlflvi1tJ c.i'. % blJBt>leJ\lb'V-l111"11\11'U'Vl'aE K 

tnm~:w cs'. o/o b~ei~ei'lb1tJflA1\11'WA'U 



.:i1'Ue:i1F11-a V1:1J1EJt1.:imml"!11 L'll'U ~v11m1 h.:iL1EJ'U h.:ivm1u1r;i V!e:i~n Vi~n Vlm.h:::'llii 

n~iJ'U'Vl{ fo.Jb'UL'llm.i '&'11~1°1EJJ1 h.:imvrn l"l~.:i1''&'11iJ h.:i.:iTu ~1 bU'U~'U Lb6'1:::1~V13.J1cim13.1113.1fi.:i ' 

@), (9) 1 yjyh LL6'1:::eJ11"111'1.J'j1"iJ'Ui:1.:J?f1EJ Lil'U"l11VIU1EJ LL~1il11ii1:1.:iV1:iJe:i LL tJr;i.:i LL6'1:::1:::'1.J'IJ 1 yj'VJ1mEJ1 'U'IJ~L d ru 

(9). ~ tJ1:::tJ1'lJeJ.:JeJ11"111'1.J'j'j"iJ'l.Ji:1.:ivimii'U..J'1VIU1 El LL~1il11ii1:1.:i1:::'1.J'IJU1:::tJ1mEJ 1 'U'IJ~ Ld ru 

(9).m 1:::uuvie:iV1~m:::uu?11EJ~1.:i 1 ~~~Vl~e:i~.:ie:i~1'U~1'U'lle:i.:iml"l11 L'li'U vie:itJ1'ue:i1mf'1 vie:in1'1J 

?11EJ 1 yj'VJ1~1V11''1.JLl"l~e:i.:itJ1ummf'1 mmfo'VJ1 "16'1"1 
., ., 

@).~ 'V11.:i1:::u1EJtl1'lJe:i.:iml"l11"il'Ui:1.:i'Vl1.:i1:::u1c.Jtl1mc.Jt!e:in 

@).cr ~1'UtJ1:::ne:iu~"'11Lll'U~1V11uml"!11 Lu'l"l1:::~1'U~~~numm11~EJ(>)e:i.:i?1{1.:iV11e:itJ1:::ne:iu '1"1{e:iiinum1 

ri e:i?1~1.:imA11 LLMhh1ii1:1.:i LI"!~ e:i.:i~ mVl1 ml"!~ e:i.:i:i'.i e:irrn~'l11mtJ1:::ne:iuV11e:i ~~~ .:i L 'll'LI ~yjv] LI"!~ e:i.:il"le:iii-W1 L\9\ff~ 
Ll"l~e:i.:i?trnl1 Ll"l~e:i.:itJ1ummf'1 ~~r;iii "16'1"1 

" 

i.oifi;il?l-a K = o.lmt + o.Glct It/lo + o.GlO Ct/Co + o.Ci'.o Mt/Mo + o.Glo St/So 
" 

kl.Gl -!11'U~'U Vl:IJ1EJ1:1.:i fl11'lJ~~'U m1(i)n~'U fl11'1.J~el(;)~'U fl11'lJ~VIU1~'U fl1'Hfl~EJ'IJ(;)el(;)~'U fl1'j'lJ{;l 
' ' ' 

- tll.J'IJ~el~LLU'U L~e:J'U 1"16'1€J-!I 1°1'Ufl6'1€J.:J 1°1'U~'Utl1 1°1'U'Vl1.:J zj,:i~e:i.:i1'1i'Ll"l~e:J.:i~m LA~e:i.:i:i'.ie:inr;itJ~u~ 

~1Vl1'1.J fl1'rnl.l~ 'U 1 ~Vim CJA11ii1:1.:im111ii~'UV1~€l'Vl 11 EJVl~e:i1 ?f ~~·'U ~:i'.i fl111"11'1.Jfll.l Aru?tiiu~'lJe:i.:ii'?t~ 
tT'U 1 Lrn::::i'.i.rre:irl'1V1'U~i6m111ii 11ii~.:i:i'.i m1u~er~ uti'U 1\;)CJ1'1i'LA~ e:i.:i~ m L~~e:i.:i:i'.ie:inm '\ti e:i1 ~'1~mm~1'U\911ii~ 
n1V1'U~ 11 L '1i'Ub~mnrn1'Une:i?1~1.:i11'U'UV1~e:i b zje:i'U'll6'1u1:::'\ll1'U 

~.:id1~11iif:1.:i.:i1'UtJ1:::L.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE, SELECTED ,MATERIAL, 

UNTREATED BASE Lb6'1::: SHOULDER 

1-ili;il?l-a K = o.mo + o.Glo It/lo + o.Ci'.o Et/Eo + o.klo Ft/Fo 
"' 

kl.kl .:i1'U~'Ub~£1.:i V1:i.nc.J1:1.:i .:i1'U~'U'll'U1~ 1V1ajt11:i.nL1EJ.:in'ULU'Ui'U1 ~Lllm:::b UEJ'IJ "il'U 1~m1iiV1m~~e:i.:im1 
1~ El 1 'U'll e:i.:i11.:i1:::V1l 1-!l~'U 1 Vlaj "iJ::: bb'IJl.J t'l 'dCJ~'U CJ° f)CJ VI~ e:im1~'lJ'U1~1'i 1-!I 1 bb6'1 :::'\1111 CJ1 'IXL~ mi e:i.:i11.:i:i'.i flT'ifld'U f)l.l 

AW?fiJU~'lJeJ-!ll?f ~ brn:::iJ.rre:in1V1'U~i5tJnu~1~EJ 1 <iJ Ll"l~e:l.:!~ m LA~e:i.:iiJe:inr;i 'V!~e:J bL "i-!ll"l'U bb6'1::: 1 '\XV1:1J1EJfld1l.l"i'diJfi.:i.:i1'U 
' ' 6.1 

~'U'i/1.:i .:i1'U~'Ub1CJ.:iCJ1bb m V11e:i.:i1'U~'U1 Vlaj~:i'.i~n~ru:::l"l~1EJl"l~.:in'Ub ~ffue:i.:in'Un11n ~ b'1J1:::~.:i'Vl6'11CJ'lJeJ.:im~\91~.:i LL6'1::: ., 
Vfe:i..:i~1tl1 

1-ili;i\91-a K = o.Ci'.o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
"' 

kl.m .:i1m:u1::-a::LUVl~'U VlmEJ1:1.:i .:i1'Ub"iJ1::1:::Lu~~'Uvi'11'\.J 1:::c.J:::'V11.:J'lJ'Utl1EJ 1'\.J - fl~'U tJ1:::mru 

1ilLn'U ~ n1r;iLii\911 EJrni'm1'Ub"il1:::1:::b-U~e:i 1ii.:i~zj.:i#fe:i.:i1'1i'rnl"lul"liu6'1.:i 
' " 

bolli;l\9\':i K = o.Ci'.ct: + o.G>ct: It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
"' 



- lvm -

m.@.:!1'U~'J'V11.:! PRIME COAT, TACK COAT, SEAL COAT 

1-ifaim K = a.mo + o.cs:'o At/Ao+ o.h:lo Et/Eo + o.G>o Ft/Fo 
'IJ 

m.h:l.:!1'U~1'V11.:! SURFACE TREATMENT, SLURRY SEAL 

1-iia\911 K = a.mo + o.G>o Mt/Mo+ a.mo At/Ao+ o.h:lo Et/Eo + o.G>o Ft/Fo 
'IJ 

m.i;n .:!1'U~'J'V11.:! ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1.Ua\911 K = a.mo + o.G>o Mt/Mo+ o.cs:'o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 
'IJ 

i;n.cr .:i1'U~ 'lfl'U'UfleJ'Un~ \91 ba~:w bVl~ n Vim t1fi .:i~ 1 fl'U'UY'leJ'Un°1 \?lvi'1'1i\?!~:w b VI~ n zj .:iLJ1~ n m.J~ 1 tJ \?l~ bbm.:i 

bVl~nb~'UV1°1eJ(?l~bbm.:Ji;rn;ibV1~nn~1b:/Jei:w~l'I (WELDED STEEL WIRE FABRIC) bVl~m~eJl'J (DOWEL BAR) b'Vl~n~\91 

(DEFORMED TIE BAR) bbi;'l~"aeJtJl'ieJ\?1°1'1 ~ (JOINT) ~.:iii1 ~V1:1J1l'Jm1m1:wtl'lbbi;J'U~'UY'leJ'Un°1\?lb?!~:Wb VI~ n'U~b lWY'leJ 

?!~"i'll'U (R.C. BRIDGE APPROACH) ~11.'J 

1-Uam K = o. mo + o.G>o It/lo + a.met Ct/Co + o.G>o Mt/Mo + o.G>ct St/So 
'\II ~ d Q d I OJ c;f I ~ .::::.. ~ O Q.I 

i;n.ct '11'U'VleJ1~'U1l'J'U1fleJ'Um\9lba1:wbV1~mb~~~1'Uue:ivm Vl:!Jll'Jfl.:J 'VleJY'leJ'Um\?lb?!"a:WbV1i;:in?11mLJ.:i1m~'U1tJ 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) .:J1'1J";i1.:J"a~'U1tJtl1Y'leJ'Un°1\?lb?!~:!JbVl~n '11'U\911\911"\€l'Ufl1\?l 
..::::. ~ ~ Qi. ~ I QJ ..::>I .::::. ~ .::>I ..::,,. ~ 

b?11:w b V1i;:im1.:i1~u1t1'U 1bbi;:i~mb1 ruml'IY'leJ?!~'\'111'U ';il:WVl.:J.:Jl'U'UeJ"i'ln Y'leJ'Um\?l b?!';i:W b Vli;'l n b1.i;:i~.:i1'UfleJ'U m \?l 1.?l';i:W 1. Vli;'l n 
~'Uv/ii';i\J1.1.urn1.i;:i~;;i'm~ru~.:i1'UY'l~ll'JY'l~.:Jn'U 1.'li'U .:Jl'U'lie:iin (MANHOLD) vie:i~eJtJ?!ltlb'Vl';iPl'\'llvl viei~e:it1?1lt1b'V'l~1 

" 
i.u'U~'U 

K = a.met+ o.h:lo It/lo + o.G>ct Ct/Co + o.G>ct Mt/Mo + o.G>ct St/So 

m.b ~1'U bfl ':i ~i;i~1.:!fleJ'Un~ \91 bi;!~ :IJ b Vi~ flbb~~.:!1'Ub;j' el'Ufl'U\91~· .:! Vl:IJ1l'Jtl 'I ?!~'\'111'UY'leJ'Un1 \?l b?!~:IJI. VI~ fl 
1m.:i?1~1.:i:u1m1nfleJ'Un°1\?lb?!~:WbVl~nfleJ?!~'\'lll'U (R.C. BEARING UNIT) vl€11.Vl~l'J:WY'leJ'Un°1\?lb?!~:!JbVl~n (R.C. BOX ... 
CULVERT) Vl€1tl.:Jtl11Y'l1'1?!~1'1\P1€l'Un1\?l 1.?11:w I. VI~ n bzjeJ'Un'U\?l~'IY'leJ'Un1\?lb?!~:IJI. VI~ n vi11. Vi l'J'Ub~eJY'leJ'Un°1\?l b?!~:Wb Vl~n 

' ' ' 
b1.i;:i~ ~.:i ri ei ?! ~1.:i B'UViii i;r n'efru~ fl~ 1 t1 \Pl~ .:i n'U 

K = a.mo + o.G>o It/lo + o.G>ct Ct/Co + o.h:lo Mt/Mo + o.h:Jct St/So 

m.!l'lf ~1'U bfl1.:ia~1.:i1.V1~n V1:1J1t1fi.:i ?!~'1"11'UI. VI~ m11V1~'UY'l'Ul.~'UoLJ1:Wfl'U'U bfl';i.:Jl.VI~ m1'1V1~'U~l'l~.:iu1t1 
"il';i1"il';i'llUl'lbb 'lJl'U?!.:i 1.m 1'V'l~11.1. ';i.:J?!.:i 1.?11ivit1 1.?111 vi1Vi'l"ltl V1~e:i.:i1'U bfl';i.:i 1. VI~ n~'U~ii;;-1 n'efru:t:Y'l~1t1Y'l~.:in'U 1.1.~1il 

'U 'U ' 

11:wfi.:i.:i1'U~l'l~.:Jb?!1bfl';i.:J1.V1~nmt1r:i.:i'lJe:i.:im11 'V'l~1~1t1t:J~\?l1.1. i-i.:i\J';i:t:bVll"\b Vll'.l 

1.Ua\911 K = o.h:lct + o.G>o It/lo + a.act Ct/Co + o.h:lo Mt/Mo + o.cs:'o St/So 
'IJ 



cl 
'Vl:!J'J~'VI ct .:11'U'lJ6t'lh°~'VITU 

er.cf: .:i1'Uf'leJ'l.ln~l9lhh1:!.lb'Vlamba~f'lei'lrn~\91~1~f'laeN vimEJti.:i ..:i1'UfleJ'Uf1~\9l b?l~:!.1 bVI~ nviirnG1Tu '1le:i..:i 

b vi~ ne:ie:inm bbE.lf1rl1'l.11ru~1..:ivi1 f16l.I e:i..:i..:i1'Ut:J1EJ V11.:i':i~\J1mJ1~'U vi~e:imfl1':i'1lG'!'lh~'V11'U'lh~mi\J'1l e:i..:ibzj e:i'U "ii .:i~ ,, 
~qiqi1 bbEJfl"il1EJ bo'\"J1~ .:i1'Ufle:J'U n~\11191..:i n~11 b v11'11'U 

1-ifal\Pl':i K = o.cro + o.G>ct'. It/lo + o.l!ict: Ct/Co + o.l!lo Mt/Mo 
.~ . 

Q,/ .c::I .Q 0 ctb ii Q.I Q.I tJQI' ,, ii QI 0 ~ 1 Q ' 

~"ll'l.111fl1'Vlfl1'l.11rum3.!'ijl9l1'VI "lln'UijQJQJ1bb'U'U 1u11f'l1 ~ v~'Vl1'tl'lL~EJm~V111.:i-w1ruim 

K ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

~'llil':i1fl1N'U~b.nflvf'l 1 tl'1Jei.:i1h~b 'VIA 1 m~ei'Uvi6i.:i.:i1'Ubb~a~.:i1~ 
~ 

= ~'lJil':i1fl1N'U~b.nf'li11tl"lleNU':i~b'VIA b'Ub~eJ'Uvibu~'lleJ.:IU':i~n'J~':i1fl1 
~ 

~'lJil':i1fl1"1ib3.!'U~ b'Ub~eJ'Uviri.:i.:i1'Ubb~6t~.:l'J~ 
~'llil':i1f'l1"1ib3.!'l.li;i 1m~ei'l.lvibtl~6llei.:itl':i~m~':i1m 
~'llil':i1fl11'lil~rim1~1.:i c13.l':i13.Jb'Vlamba~61ib3.J'Ui;i) b'Ub~ei'Uviri.:i.:i1'Ubb~a~.:i1~ 

' 
~'llil':i1fl11'lil~riei1i1~1.:i c13.l':i1:!.lbV1anbba~"Zib:!.!'Ui;i)1'Ub~eJ'Uvibu~6llei.:itl':i~m~':i1fl1 

' = ~'llil':i1fl1b'Vlan 1m~ei'Uviri.:i.:i1'Ubb~a~n~ 
~'llil':i1fl1b'Vl~n 1m~e:i'Uvibtl~6llei.:itl':i~n1~':i1f'l1 
~'llil':i1fl1b 'Vl~n bb~'Ub'iEJuvi~~\91 b 'Utl':i~b 'VIA b 'U b~ei'l.lvi6i.:i.:i1'Ubb~a~.:i1~ 
~'llil':i1':i1bb~'Ub'Vlanb'ieiuvi~~\911'Utl':i~b'VIA 1m~ei'Uvibu~6llei.:itl':i~m~':i1fl1 
~"llil':i1fl1 bbeilil-Wav1 1 m~ei'Uvi6i.:i.:i1'U bb~a~.:11~ 

= ~'llil':i1fl1bbeilil-Wav1 b'Ub~ei'Uvibtl~6llei.:itl':i~m~':i1m 
~'llil':i1f'l1bfl~ei.:i..ijn':ibba~u~i1ruen b'Ub~ei'Uvi6i.:i.:i1'Ubb~a~.:i1~ 
~'llil':i1f'l1 bfl~ei.:i..ijmbba~u~.ii' ruen b 'U b~ei'l.lvi btl~6llei.:itl':i~m ~':i1f'l1 
~"llil':i1fl1tl13J'U~b6llavi3.!'Ub~1 b'Ub~ei'Uvi6i.:i.:i1'Ubb~a~.:i1~ 

' 
= ~'llil':i1fl1tl13J'U~b6llaV1:!.!'Ub~1 b'Ub~eJ'Uvibtl~6lleJ.:itl':i~n1~':i1fl1 • 
= ~'lJil':i1fl1vieJ61ib:!J'U\9lbEJ~'U b'Ub~eJ'Uvi6i.:i.:i1'Ubb~6t~.:l'J~ 
= ~'llil':i1fl1viei61ib3.J'U\9lbEJ~'U b'Ub~el'Uvibtl~6llei.:itl':i~n1~':i1m 

~'llil':i1f'l1viei PVC b'Ub~eJ'Uvi6i.:i.:i1'Ubb~a~.:i1~ 
= ~'lJ-U':i1fl1vleJ PVC b'Ub~v'Uvibtl~6llel.:IU':i~n1m1f'l1 

~'lJ-U':i1fl1vlelb'Vla nei1u6" .:in~1!1 b 'U b~JeJ'Uvi6i.:i.:i1'Ubb~6t~.:l'J~ 
~'ll-U ':i1 mvi ei b 'Via nmu 6" .:in ~1!1 1 m~ei'Uvi btl ~ 6llei .:itl ':i~n 1 ~':i1 m 

~'llil':i1fl1vlel HYDENSITY POLYETHYLENE b'Ub~eJ'Uvi6i.:i.:i1'Ubb~a~.:i1~ 
~'llil':i1fl1viei HYDENSITY POLYETHYLENE b'Ub~eJ'Uvibu~6lleJ.:!tl':i::m~':i1fl1 
~"llil':i1fl1lil1EJ1vJ.W1 b'Ub~eJ'Uvi6i.:i.:i1'Ubb~6t~.:l'J~ 
~'llil':i1fl11i11ei1 vJ.W1 1 m~ei'Uvi btl~6lleJ.:itl':i~n1~':i1fl1 



(9). m':i1°11t.nru'Vl1r-h K "J1ff6'1(;)':i m11iln~ru~.:11'Ui.1\..1., 1m.Ul'i'1L'1'lJ~'!Jii':i1f0111'61\7lrie"J61-S'1.:i'lJeNm~'Vl':i'N 
'V I ' 

'l"l1ru'1ltl b\7lCJb off~1'U'lJe"J.:l\l ~ct'bflo LV'ULf1ru'o/11 'Um':i1°11mru 
"" 

~. m':ifD11'U1ruV111°i1 K 6'11V1f'IJmruv1il.:11'U ri e"J61-S'1.:1V1'11 CJ'tl':i ~ L.n'Vl':i111 e'J tj1'U'i;~'i;yi;y1 L~ m f\''U"J~~ e'J.:!LbCJ n i'11 

rie"J611'1.:i bb~G'l~'tl·rn b.n'Vl 1 Vi'i\91 b"J'U\9l111~ n'l!J'ru~'lJ e"J.:1.:11mr'U bLG'l~ 1 Vi'61e'J\91 f016\'e'J.:i fl''IJ61\9l1~1~ n1V1'U\7l 11 ,, '\) 

bfl. m11°11'U1ruV11i'11 K n1V1'U\7l 1m-ff'Vll"l'LlCJ11 bTl \911bb V1i.1.:i'Vln'ii''U\9le'l'U b\91CJ 1ililm1-U\7lbl"l'l!l'bb'1~n1V1'U\7l b Vi'v11 
. ' 

b'1'lJ~1l~'U5 (L 'tl~CJrn V1CJ'IJ) 1 VIL lJ'Ut:-.1'1ii1'1 L ~'OJ riei'U LL6"1~.:it11t:-.1'1~'l"lm 'tlfDlrun'IJ\911 rn'lJf01.:1~V1-U'1 b'1'lJ6111~'U5J'U 
'\) 

cs'.. 11X'W'OJ1':itt.!1b~'Wb~1JVl~8'1\9111f011A1~1'W l\l1f\':i1f011~er1u~1~v11~fllf.l)1\9lf1'1~nuer11~1.:i b~elA1 K m11 ~ o~ v ~ 

'j\9l':i1if1V1f'IJ~1'WrleJ611'1.:itY'W "l b 'Wb~eJ'Wv1~~1Jel'IJ~1'WlJA1b'll~ CJ'Wbb'tl'1~1 'tl'OJ1f1A1 K b 'Ub~el'Ub ll\91'1lel.:!'ll1~f11\9l':i1f011 
111nn11 cs:% ~'W1'tl b\7lCJil1LQ'l"l1~?i1'Wv1Ln'U cs:% 111f0\'1mru'tlfoL~11V11ei'1\7lA1~1'ULL6"1LL~mru (b\91CJ1il~\91 cs:% 

bb ':if\ 1 VJ) 

er. 1 'Umru~e'.J1u~1~ hlm111':iciv11m1riei?1~1~1 Vi'LL6"1L?1~'0J \911m~CJ~nm1 'U61ruru11\7lmlJ'Uf0111:i.J~\7l 
'\) v v 

'lJ8~~1u~1~ A1 K \9111!~\911~1~"] ~l\l~t111111m'Wf11':iA1'U1U!A1.:11'U 1m-ffi'11 K 'lJe'l~b~el'U~\91Vl1CJ\9111!81~6"t;yt1)1 Vl1ei 

1'11 K 'lJeJ~b~eJ'U~G'i~11eirn1'Wl\l~~ Lb6"1LL~111'11 K \9111\7llil~ilroi11JeiCJn11 
b. f11':i~1m~'Wbb~'1~~1\7l 1Vi'~1CJ1'11~1~ · ~1'U~e'.Jfu~1~v111~Lb~'1~~1\7l \911i161ruru11'llrieiu~1'Ui'11~1m~:l.l '\) v v 

Vl~e'JA1~1'W'1\91'1~ zj~l\l~fOl1'Udru1~~m~eJ'Vl':i1'U~'lJtJ':i1f011lG'l\7lrie'JG'l~1~ zj~111111r-1Tu1ruV111'11 K 'lJe'l~b~ffU~G'i~:l.18'\JHU 
' 

~1\71,r'W "l L U'W~ LL iluei'WLL6"1 L~eif0\'1mruL~'WL ~111~ Vl'lJe"Jv11f011111\9l n'1~ L~ei~ m':iL~'Wnuii11iln.:iu'tl':i~111ru 



"N.,"'iiNf;:ltl':i~ LV"ll'l.H·u.1nu" V11l1t1A111111 uAAG'lo';i'i1JV11V1~Bi1&iuAA6'1vlboLJ'1 b'G'IU€l'i1A1 Vl~BoLJB~uoLJ'mG'luB 
,, ' ' 

L Uf11'i~V1~€l~Vl~1.:J ~ €1V!il1 ti.:J1U'lJ €l.:i-r:o11'1 b lJuej'ij~'JU 1~ b~tl 11J111V1t1'V11.:Jl'l';i.:J'\1!~€l'V11.:Jel€1111 u rhlf11'j'lJ€J.:JtJ AAl;ll)'j'j1J 1'11 
... 'lJ ' 

V!~€1U~~AAl;l~U~ b oif 1 b'G'IU€l'i1A1V!~€l~Uoif €l b'G'IU €1~€l'V!9.l1t1.:i1u'lJ€l.:J-r31i!u L UA'i11 b~ tl1 nu ' 
fl1'jij~1u 1~ b~tl 11J111V1 tl'V11.:J~'j.:JV!~€l'V11.:JeJ€11l'lJ€l.:JU AAl;ll)'j'j1Jl'\1V!~'Eli:i&iuAAG'l~.:J n6'111.LJ 1\l~u1~bbrl fl1'j 

' ' 
~UAfll;ll)'j'j1J\?11Vl~€lU~UflAl;l~\lflr;i11ijfl1111~11~ui5nu 1 u~ fl'l'Jru~ ~.:i~e:i 1 LJd 

' ' 
(C9l) iJA1111«11~u5nu1ub'll.:iu1V11'i 11?1t1er~\?)fl1'j Vfu?i1uer~1?1fl1'j m111m1~~1?1m1 ~u1V111 Vl1mrn 

'U 'I 'U 'U 'U 'lJ 

rl1m"il 1 um1~1b iJm1u 1 un"ilm1'lJe:i.:iuAA6'lu1'i111?11V1~e:i'lJe:i.:iiJ~uAAm1t1V1~.:i ijrl1u1"ilV11e:iG'l11111t11-llei'1u1"il 1 um1 
' ' .:::::.. Q,J ~ ~ o:::). .c:.. c:::I d ~ d ii C:l v .d 

tJ'iV!1':i"il VI fl1'j fl "ii fl1':i'lJ€l .:J~ fl fll;l5';i':i1l \?11 Vl'i 'El'lJ'El\l'U 191~flflli'l€lfl11 tl'V!'U .:J Vl';i €1'\111;11 tl'i1tl'Vlb'lJ1br:l'U€l':i1fl1Vl':i€lb'lJ1tl'U 

oif e:i br:l'Ue:i~e:iVltb t1.:i1u'lJe:i.:i-r:oi!u 1 uA'i11 b~ t11nu .... 

(tv) ij m111«11~u5nu 1 ub 'il.:i'Vlu 11?1t1~ b uuVfu?i1u 1uVf1.:iVf u?i1ur:11irru Vl1e:i~ b uuVf u?i1u1lili11n1?1A1111-ru 
'I 'U 't 'I . v 'U 'I 

~ 1?11uVf1.:i~u?huli11 n \?) Vl1e:i ~~e:i~m1t11 V1aj1 uu1,;''Vl "51 t1 l'IVl1Bu'1,;''V111V11'1luli11n1?1 b uu~u?i1u 1uVf1.:i~t1~1ur:11ir (!! 

Vl~€1Vl1.:JVl'U~1'Uli1'1 nl'I Vl~m U'U~~€1Vl'U'i1ti1 vmJ1uu1~'Vl"ll1 nl'IVl1Bu1~'V11JVl1'1JUlil'1 nl'I ~m1t1Vlrj.:JVI~ €lVll;l 1 tl':i1ti~boif1 
'I 'U 'I v 

br:IU€l'i1A1Vl1€l b ·ih~uoif e:i br:IU€l~ €lVIU1tl\11'U'lJ€l.:J-r:oJu 1 uA'i11 b~ tl1 
"' 

r\'111 "~i;1e:i~u':i1e.11V1aj" 1VfV1mt1A111111 ~~e:i~uzj.:i~B~ubfiun11~Be.11;1~~~uVf11un"ilm':ii!u V11e:i1 t1 

eJ~'j1~U\9\111~~-rn'l'J1\9\11J'i~bUtl'Ub'i:1'UG'l1JA1';iU'j~fl11"1rlTVIU\?1 cl1V1-run"iJfl1'jtJ1\IU';i~bJl'VlVl~'El'U1\l'lJU1\?1 
'lJ 

(m) ijA1111«11vru5nu1t1i;ln'l'fru~1'lJ1nm~Vl11.:i (C9l) bbl;l~ (tv) 11?1t1er~\?)fl1'j Vfu~1uer~1?1fl1'j m'i11fl1'j 
'lJ ' 'lJ 

~~\?)fl1'j eru1Vl1'i Vl~€l~ijeJ'1m"il 1 u fl1'j~1b i'lunu1 'Ufl"iJfl1'j'lJ€l.:J'Uflfll;l5'j'j1J\?11 Vl1€l'lJeNU~'Uflfl!i'l'i1tlVl~.:Jb U'UVl'U?i1u 
'U 'U 'U 'I 'I 'I 

1uVf1.:iViu?i1umir ruV1~e:iVf 1.:iVft1?11uli11n1?1 Vl1e:i b uu~~e:iVim1t11 Vlru1 t1u'1~'Vlli11 n1?1V11e:iu1~'V111V11'1Juli11 nl'I ~m1t1V1rj.:i 
, v 'I 'U 'I v 

V11e:iV11;11m1t1~ b oif 1 bi:l'U€l'i1mVl1e:iboif1 ~uoif e:i bi:IU€l~ €lVIU1tl.:J1'U'lJ e:i.:i131Jt11 uA'i11 b~ t11 Vl~e:i 1 u'W't1n~u nu 
m1~1':i.:i\9\'1bbV1il.:i fl1'ibUuViu?i1u V1~moif1~e:iVfu~.:in6'111·ff1.:i~u'lJeNl°iG'lmG'I Vl~€lU\?l'i~ir.:i1iirn'iffU~.fl11~ 

q " 'U 'I 'I 

'lJ€l.:J'UAfl6'lL'U (C9l) (Iv) brn~ (m) 1'!X~e:i11bU'Ufl1'i~1'i.:i\9\'1bbV1il.:im':ibUuViu~1u V1~'Elfll'i~€lVlU'lJ€l.:JUAA6'l~.:inr;i11 
q ' 'I 'I 'I 

1umruuAAG'l11'11 .Uzje:iuAAG'l~'UbUueJ~\?lm'j Vf u?i1uer~\?)fl1'j m'i11m'ier~1?1fl1'j ~u1V11'i~ blluVfu?i1uV1~e:i 
'I 'I 'U 'I 'U 'U 'U 'U 'I 
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