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' 

19).{9) 1 vlw1 bbG'l~e:n1"11~m1"iJu5..:im m:w'U:il1V1t11 CJ bb~1il11:wn..:iV1i!mb tlG'l..:i brn~~~uu 1'V'JvhmCJ1 'Wu1nru 

19).\v tJ1~U1'lJeJ..:JeJ11"111'U11"il'U5..:JvleJ b:W'U:il1VIU1CJ bb~1il11:wn..:i1~'U'UU1~'ll1m CJ b 'U'U~ b 1ru 

19).bn 1~uuvleJV1~m~uu?11CJ~1..:i 1 ~~viVl~eJ~..:ieJ~1'W~1'U'lleJ..:ieJ11"111 b'li'W vleJ'll1ue:nmf'f vleJn1"ll 

?11CJ1 'V'Jvh~1V11'rnl"l~eJ..:iu1'ue:nmf'f m mfovh "'IG'l "1 ,, ,, 
l9l .~ VJ 1..:J ':i~ 'U1 CJ'lJ1'lleJ..:JeJ11"111'1'U n..:JVJ1..:J1~ 'U1 CJtl1m CJ'W el f1 

19).ct' 6'!1'WU'J"~f1€l'U~"'il1bll'W~1'V!~'U€l11"111 bil'V-11~6'!1'W~~Vln'U€l11"111 bVJCJ~€l..:JG111..:iV1~€lUWf1eJ'U 'V-11eJ:Wn'Uf111 

tleJG1~1..:JeJ11"111 bb~1iJ11:wn..:i bl"l~eJ..:J ~ fl'J"Vl~eJbl"l~eJ..:J~eJ f1 G'l~tl1:W1U1~ f1eJ'UVl~eJ~ VJ ~..:J b 'li'W ~'V'Jvt bl"l~eJ..:J l"leJ:WoW1 bMeJ~ 
bl"l~ei..:i?1utl1 bl"l~ei..:iu1'uei1mf'f ~viG'l:w "'IG'l"'I 

" 

1oif~\91':i K = o.lmct' + o.@ct' It/lo + o.GJo Ct/Co + a.ere Mt/Mo + o.GJo St/So 



- lvr,n -

1€1.CO> .:!1'U~'U Vl:lJ1CJti~ f1T~~Vl~'U f111~f1~'U f111'UVlelVl~'U f111~VIVIU1~'U f111bf1~CJ'UVlelVl~'U f111~VI 

- mJ'UVleJVlbb 'll'W b zjei'U flaei..:i rl'Uflaei..:i ri''W~'Utl1 ri''Wvi1..:i zj..:i\>lei..:i1-liLfl~ei..:i~m bfl~ei..:i!ieinmJ~u~ 

?11V1-ru m1n:i.J~'U 1 ~V1111 CJ fl11:i.Jti..:im1fl:i.J ~ 'U V11eivi 11 CJ V11ei1 a Vl~'U ~:Wm 1 fl1'U fl:i.J fl rua:i.Ju~'1Jei..:i1 a VI 
q q q q 

J'U 1 bba~:W~ei n1V1'UV11crm1fl:i.J 11:i.J~..:i:Wm1'UV1eJV1 bb 'll'W 1VI CJ1 oli bfl~ei..:i~m bfl~ei..:i!ieina b ~ei 1Vllv1111m~1'U1911:!.J~ ... 
n1V1'UV11 i'L 'llm~m nu-:i1'Uneia~1..:in'U'UV11ei b zjeJ'U'1JatJ1~V11'U 

~..:id1~11:i.Jti..:i..:i1'UtJ1~b.flV1 EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bba~ SHOULDER 

1-ilm!P!-a K = o.mo + o.CO>o It/lo + o.ti'.o Et/Eo + 0.1€10 Ft/Fo 

1€1.1€1 .:i1'Uii'UL~t1.:i V1111 CJti..:i ..:i1'U~'W'1l'U1V11 V1ajtl1111 b~CJ..:i n'Wb ll'W.ff 'W 1 ~b U'UW b Ut.J'U "il'W 1v1 fl11:i.JV1'U1~\>lei..:im1 
bVlt.11 'W'lie:i-:i11..:i1~V111..:i~'W1 V1aj"il~bb'lllJv1'1t.1~'W~eJCJ V11eim1V1'1J'W1V1M1..:i 1 Lrn~vi11CJ1 ~b~:i.J'llei..:i11..:i:Wm1fl1'UfOJlJ 

~rua:i.Ju~'1lei..:i1a~ bba~:W~ein1V1'WV11cru~'Li~1VICJ 1-liLfl~ei..:i~m Lfl~ei..:i!ieina Vl1ei Lb 1..:ifl'U Lba~ 1 ~V1111 CJfl11m1:i.Jti..:i..:i1'U 

~'U~..:i ..:i1'U~'W b~CJ..:i t.J1 Lb m V11ei..:i1'U~'W 1 V!aj~:W~ n~ru~fl~1 CJfl~..:Jn'W b ~eiuei..:in'U m1n VI b'll1~Yr..:ivia1CJ'1Jei..:ia1V1l91~..:i bba~ 
,, 

vfei..:icl1tl1 

o.ti'.o + 0.1€10 It/lo + 0.1€10 Mt/Mo + 0.1€10 Ft/Fo 

1€1.m .:i1m'ii11::-a::bUVlii'U V1111CJti..:i ..:J1'Ub"il1~1~bUVl~'Wvi'11tJ 1~CJ~V11..:J'1J'Utl1CJ 11.J - n~'U tJ1~111ru 
b~bfl'U lv fibab:i.Jl911 CJf1bi''W..:J1'Ub"il1~1~b UVleJ bmfi'zj..:i\>lei..:i1 olib Vlflilfl.ff'Ua..:i 

' 'IJ 

Hfal!P!'a K = o.ti'.~ + o.CO>~ It/lo + o.CO>o Mt/Mo + 0.1€10 Et/Eo + o.CO>o Ft/Fo 
'IJ 

d 
V111'JVl'VI m .:!1'U'Vl1.:i 

m.C0>.:!1'U~'J'V11.:i PRIME COAT, TACK COAT, SEAL COAT 

1-ilfl!P!'a K = o.mo + o.ti'.o At/Ao+ 0.1€10 Et/Eo + o.CO>o Ft/Fo 
'IJ 

m.1€1.:!1'U~'J'Vl1.:i SURFACE TREATMENT, SLURRY SEAL 

K = o.mo + o.@o Mt/Mo+ o.mo At/Ao+ o.1€lo Et/Eo + o.@o Ft/Fo 

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

1iffl1Pl'a K = o.mo + o.CO>o Mt/Mo+ o.ti'.o At/Ao+ o.@o Et/Eo + o.CO>o Ft/Fo 
'IJ 

m.ti'. .:!1'U~'Jfl'U'U Ael'Uf1~\Pl bfl°111 b Vian V1111 CJ fi..:i~1 fl'U'U fl€l'Uf1~191~1.rrb?l~11b VI~ f1 zj..:itJ1~ f1eJ'Uv11CJ191 ~ bbf11..:J 

b'Vl~f1b~'UV11eil'l~bbm-.rn1V1b'Vl~f1f1~1bzjmJ~VI (WELDED STEEL WIRE FABRIC) b'Vl~m~eiCJ (DOWEL BAR) b'Vl~f1gVI 
(DEFORMED TIE BAR) bba~1€lCJMeJM1..:J 1 (JOINT) ~..:id1 ~V1111CJfl1111111Jti..:i bb~'U~'UfleJ'Uf1~191b?l~11b'Vl~f1'U~b1rufleJ 
6'1:t'Yn'W (R.C. BRIDGE APPROACH) ~1tJ 



1-if~\11-a K = o. mo + o.G>o It/lo + o.md: Ct/Co + o.G>o Mt/Mo + o.G>d: St/So 
1 t' q ~ d 1cv Q 1 q ~ C:.:o Q.I 

m.d: {j1'1J'VleJ'a::'U1tJ'U1fleJ'Un'J\11U;'f'j3JLVliilnm1::{j1'1J'UeJ'Wn Vl~.rn.J'1\I 'VlflfleJ'Wn'J"l'lb?l'J~bVliiln?l1m'U\11'W'J::'U1tJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) \11'W'J1\l'J::'U1t.Jtl1Afl'Wf1~1'1b?l1~b'Vl~n \11'W\?11\?lflfl'Wf1~1'1 
Cl<, C:.: ~ ~ ~IQ.I .::;:ii~ C:.: .:::ii~ C:.: 

b?l'J~ b V1~m1\l"J::u1 tJ'W1bb~::mb1 ru~1\?!Aei?1::'V'l1'W 'J1~'Vl\l\11'W'Ue:J'V'l nAei'Wml'l b?l'J~ b VI~ n bb~::\11'W AeJ'Wml'l b?l'J~ b Vl~n 

~'W~:W'J'll bb 'U'Ubbii1::6"n~ru::\11'WA6\'1 tlfl~\ltl'W b 'ii'W \11'WU€1'Vr n (MAN HOLD) viei1eitJ?l1 tJ b 'Vl'a"Pl'V'l'Vl viei1'eit1?11tJ1 V'JVJ1 
'IJ 

bU'W~'W 

K = o.md: + o.~o It/lo + o.G>d: Ct/Co + o.G>d: Mt/Mo + o.G>d: St/So 

m.b {j1'1J bfl'a {ji:l1'1{j fleJ'Un~\11 bil~m VlamLfil::{j1'1JL ~eJ'Ufl'U\11~{j Vl~1 tJfi\I G'l::'V'l1'Wflfl'Wf111'1 b?l1m VI~ n 

bfl'J\1?11'1\l:OTW'J1f)fleJ'Wf1~1'lb?l1~bVl~f)fleJ?l~'l'l1'W (R.C. BEARING UNIT) vimV1~tJ~fleJ'Wf111'lb?l1~bVl~n (R.C. 
"' 

BOX CULVERT) VleJn\ltl11fl'J\1?11'1\lfleJ'Wf1~1'lb?l1m Vl~n bzjfl'Wtl'W\11~\lflfl'l.Jf)1111b?l1~b Vl~f) vi1 b VitJ'Ub~flfleJ'l.Jf)11'16?11~ 

K = o.mo + o.G>o It/lo + o.G>d: Ct/Co + o.~o Mt/Mo + o.~d: St/So 

m.w {j1'1J 1F1-a{ja~1{j b'Vlan V1me.ifi" ?1::'V'l1m V1~nri1V11'uAub~u-U1~"''Wu 1m\lb V1~na1V11'u~\?l~\lu1 e.i 

"il'J1"il'J'lltJ\?lbb 'lJ'J'W?l\I 6?111 V'JVJ1bb 'J\l?l\I b?l11'VltJ 6?11 b 'Vl'JVJl"ltJ Vl~eJ\11'W bfl'J\I bV1~n~u~:W6"n~ru::A6\'1t1A~\ltl'W bb~1li 
'IJ 'IJ ' 

'J1~fi\l\11'W~\?l~\lb?l1 bfl'J\lb Vl~f1?11tJG'i\l'lJeJ\lf11'J 1 V'JVJ1~1m:.J~l'lbb 'l-1\l'll'J::b 'Vll"lb 'Vltl 

1-ifa\11-a K = o.~d: + o.G>o It/lo + o.od: Ct/Co + o.~o Mt/Mo + o.<O:.'o St/So 
'IJ 

Vl~'J~~ <§:.' {j1'lJ"lfiil'lh::'Vl1'U 

<i.'.d: {j1'1JF1e:i'Un~\1113.inmV1amLa::m1'Un~111~1~F1ae:i{j VlmtJfi\I \11'WAeJ'l.Jn~111L?11~b'Vl~n~~n6'11u 'lleJ\I 

b Vl~neieinm bbt1nr11u1 ru~1\IV11f1'lleJ\l\11'W~1 tJ 'Vl1\IW'U1 t1tl16\''W V1~eimA1'J'lliil'll'J::'V11u'lJ"J~neiu'lJei\I b zjeiu "li'lii 
" 

aqJqJ1 bbt1n~1 tJ bu'l'l1::\11'WfleJ'Wn~l'l~\lni;i11 b viTW'W 

1-ifa111-a K = o.<O:.'o + o.G>d: It/lo + o.~d: Ct/Co + o.~o Mt/Mo 
"' 



QJ.c::t .c:io d~i/Q./Q.I Q,I 191cvo.e!'cr .c:i.ct 

~"lf'U11A1'VIA1'U1rut~11:1.1a\911'VI b "lfO'lJaruru1 bb 'U'Uth'U11A1 ~ "il~'Vl1"ll'U b~EJm::'Vl11.:iw1w"lfEJ 
'U w w 

K ESCALATION FACTOR 

It = ~"lfU11A1~'U'il.nmt11tJ"lJeN'lh::b'VIA b'Ub~e:J'Uvia.:i.:i1'Ubb~a::.:i1~ 
lo = ~"lfU11A1~'U'il.nmt11tJ"lJe:J.:JU'i::b'VIA b'Ub~el'Uvibu~6lle:J.:JU'i::n1~11A1 
ct = ~"lfi'.l111"116iib:1.1'U~ 1'Ub~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ 
Co ~"lfi'.l111"116iib:1.J'U~ b'Ub~e:i'Livibu~6lle:i.:itJ1::n1~11A1 
Mt ~"lfu11A11'a~p"ie:ia~1.:i (l.a.i11:1.Jb 'Vl~mu;:i::6iib:iJ'U~) b'Ub~e:i'Uvia.:i.:i1'ULL~a::.:i1~ 
Mo = ~"lfu11A11'a~rie:ia~1.:i (l.a.i11:1.1b'Vl~mba::6iib:1.1'U~>b'UL~e:i'Uvibu~6lle:i.:itJ1::m~11A1 • 
st = ~"lfi'.l11A1b'Vl~n b'Ub~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ 
So = ~"lfU11A1b'Vl~n b'Ub~e:i'Uvibu~6lle:i.:itJ1::n1~11A1 
Gt = ~"lfU11A1b'Vl~mbN'Ub7EJ'UviNil\91b'UU1::b'VIA b'Ub~eJ'Uvia.:i.:i1'Ubb~a::.:i1~ 
Go ~"lfU1111bbN'Ub'Vlam7EJ'Ui!iNil\91b'UU'i::b'VIA b'Ub~eJ'Uvibu~6lle:l.:JU'i::fl1~11A1 
At = ~"lfu11mLbeJa~a~ b'UL~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ 
Ao ~"lfU11A1bbe:la~a~ b'Ub~e:i'Livibu~6lle:i.:itJ1::n1~11A1 
Et = ~"lfu11A1bA~e:i.:i~mbba::'U~ifo.1~ b'UL~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ 
Eo = ~"lfu11A1bA~e:i.:i~mbba::'U~ifo.1~ b'Ub~e:i'UviLu~6lle:i.:itJ1::n1~11A1 
Ft ~"lfu11A1tl1:iJ'U~b6llaV1:1.1'Ub11 1'Ub~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ • 
Fo = ~"lfi'.l11mtl1:iJ'U~b6lla'Vl:1.1'Ub11 b'Ub~e:i'Uvibu~6lle:i.:itJ1::n1~11A1 • 
ACt = ~"lfU11A1'VieJ6iib:IJ'U\91bEJ~'U b'Ub~eJ'Uvia.:i.:i1'Ubb~a::.:i1~ 
ACo = ~"lfu111"11'Vie:16iib:1.J'U\91bEJ~'U b'Ub~eJ'Ui!ibu~6lle:i.:itJ-a::m~111"11 
PVCt ~"lfU'a11"11'Vie:l PVC b'Ub~eJ'Ui!ia.:i.:i1'Ubb~a::.:i1~ 
PVCo = ~"lfU'a11"11'Vie:l PVC b'Ub~eJ'Uvibu~6lle:l.:'IU'i::fl1~11A1 
GIPt = ~"lfi'.l11A1'Vim'Vlane:11'Ua.:in::il 1'Ub~e:i'Wilia.:i.:i1'Ubb~a::.:i1~ 
GIPo = ~"lfth1A1'Vim'Vlane:11'Ua.:in::il b'Ub~e:i'Uvibu~6lle:i.:itJ1::n1~11A1 
PEt ~"lfU11A1'Vie:l HYDENSITY POLYETHYLENE b'Ub~eJ'Uvia.:i.:i1'Ubb~a::.:i1~ 
PEo = ~"lfU11A1'Vie:i HYDENSITY POLYETHYLENE b'Ub~e:i'Uvibu~6lle:i.:itJ1::n1~111"11 
wt = ~"lfil11A1mEJ1'V'lvh b'Ub~e:i'Uvia.:i.:i1'Ubb~a::.:i1~ 
Wo = ~"lfU'a1A1a1EJ1'V'lvh b'Ub~el'Ui!ibU~6lle:l.:JU'i::fl1~11A1 



- lvb -

" 
@). m1fi1mruV11rh K 'iil1fl~"11 "11:1..J~n~ru:!~1'Uu'W1 1m.Ut'i'1b~'lJ~'llih1ri11'6'119jrieJ6'1-!1~'lleNm:!'Vli'N 

'W1W'lJ6 1~m1 oU~i1'W'lJ€J~U lvctGno b ll'Wbflru'V11 'Un11r\'1'U1ru ... 
iv. m1fi1mruV111°l1 K i;;1V1-rumru~ii~1'WneJ6'1-!1~V1mtJ'l11:!b.n'V111:i.rn~1mltmu1b~tJ1n'U'iil:::~eJ~bbt.lflA1 " ., ., 

neJG'l-!1~ bb~~:!Ui::: b.fl'Vl 1 ~-ll(?l b"il'W"11:1..J~fl~ru:::'lJ€l~~1'Uif 'W bb~:! 1~6'f€J{?]l°J~€l~tlU~"1i~1~rhV!'W(?l11 
6Tl. n11r\'1'U1ruV11r11 K n1V!'U(?l 1m oU'Vll"li'.Jci:i..J 6Tl ~1bb V1tl~'Vln~'W1?1€J'W b(?ltJ 1:i.Jiim1u(?lbl"f~bb~:!ri1Vl'U(?l 1 ~vh 

b~'ll~:i..JW'Wif (b 'll~cirn V1ciu) 1 ~b ll'W~~i;;1 b ~"ii neJ'W bb~1~~·tfo·.m"''WITT 'llrirunut'i'1 rn'lJri~~V1u1 b~'lla11w'Ut5if 'W 
" 

er. 1 ~'W"il11ru1b~'Wb~11V1~€J~~11mr11~1'W 'iil1m1ri1~ll1'u-.ij1~vharuru11?1n~~nulJ-J1-.ij1~ b~eJl°l1 K m:i..J 
'U v QI 'U 

~ma1V11'rn1'WneJ6'1-!1~if 'W 1 1 m~eJ'W~61~11eJrn1'Uiil°l1b u~cimb u~~1 u'iil1nr11 K 1 'Wb~eJmtl~611€l~'llwmm1ri1 
mnn11 er% ~'W1'll b(?ltJu1bo'W1:::~1'W~bn'W cs::% mr\'1mruu1rn~:i..JVl1eJ~(?Jr11~1'Wbb~1bb~mru (faci1:i.JA(?l cs::% 

bbifl1~) 

er. 1 'Wmru~~-ru-;()1~ 1:i.lm:i..JTH1vi'1m1n€l6'1~1~ 1 ~bb~1b6'1~"il 1?11m:!ci:!n~11 'W~'Y'Y11(?1m u'Wri11:1..JtJ(?l 

'll€l~~-ru-;()1~ r11 K 1?11:1..J~1?11~1~1 ~'iiJ:::t11m1m'Wm1r\'1mrur11~1'U 1m.Ur11 K 'lleJ~b~eJ'W~~Vf1ci1?11:1..JeJ1~~qiqi1 Vl1eJ 

A1 K 'lJ€J~b~€l'U~~~:i..J€Jrn1'W'iil~~ bb~1bb~11r11 K t'i'11{?l"iJ:::iir11ueJtJfl11 

ti. m1~1m~mb~~:::~1(?1 1~~1cir11~1~ ~11J~lJ-ru~1~vi'11~bb~~:::~1(?1 1?1111aruru11 'llneJ'W~1'Wl°l1~1'Wb~:i..J " ., ., 

V11eJl°l1~1'U~(?l~~ zj~'iil:::r\'1mru 1~~€lb~€l'Vli1U~'llil11 m16'f (?l neJG'l-!1~ zj~t11mr\'1mruV111°l1 K 'll€l~ b~€l'W~6'i~:i..J€lrn1'W 
' 

~-;i~,!'W 1 b ll'W~ bb ll'WeJ'Wbb~1 b~eJr11'U1rub~'Ub ~111m ~'lleJv11ri11111?1n~~ b~eJ~ m1b~'Wnui;;111n~u'l11:!111ru 



"~ba'Ue:i-a1m~ijNflth~ 1EJ"llu~1:un'U" 'Vlmt1F111:w11 uF1F1G'Hi';i';i:w~1VJ1eiil~'UflflG'l~ b oif 1 bG'l'Um1F11 b ~ei 
'IJ ' ' 

fo..[1~ 1 'Um';ith~:w"' ..[1~'1Jei~ m:w b u'U~iici1'U 1~ b~ti 1~111~ t1'\ll1~\9l';i~'Vl1ei'Vl1~-eJei:w 1 'U nlilm';i'IJei~'UflflG'ltfi';i:w~1'Vl1ffu~ 
'\J '\J ' 

'UflflG'l~'LI~ b-if 1 bG'f'Ue.J';i1F11b~eifo..ij1~1tm1';i'\.J';i~:WG'l..[1~'1Je.i~m:w1 'Llfl';i11 b~t11 n'U 
' '\J 

f11';jiici1'U 1~ b~tJ 1fr:h 1~ tJ'Vl1~\9l';i~'Vl1ei'Vl1~-eJe.i:w'lJe.i~'UflflG'lifi';i:W~1VJ1e.iil~'U flflG'l ~~ n6'111oif 1~~'U 1~ bbti f11';i~ 
' ' 

UflflG'liJ';i';i:W~1'Vl1eiil~'UflflG'l~~n6'J11iifl11:wtf:wvr'Uf5tl'U 1'LI~n'lsru~~~~e.J1 i.Jtl 
' ' 

(C9l) iim1:wt1:wvr'U5n'U1'Ub~~'U1'Vl1';i fati~:il~m';i Vf'Uci1'U~:il~m';i m';i:Wf11';i~:il~m';i ~'U1'Vl1';i 'Vl1ei~ii 
'lJ 'I 'lJ 'U 'lJ 'lJ 

el'1'U11il 1 'Llm';i~1bilm1'LI1 'Linlilm';i'IJei~'UflflG'lo';i';i:W~1VJ1ei'lJei~il~'UflflG'l';i1 ti'Vl~~ iiel'1m lil'Vl1ei?f1mw 1 oliel'1'U11il 1 'Llm';i 
' ' 

'U1VJ1';i:il~m';inlil f11';j'IJe.J~'UAAG'lo';i';i:W~1'Vl1ei"Uei~il~'UflAG'l~m1 ti'Vl~~ VJ1eiVJG'l1 t1';i1 ti ~ bG'f'Ue.J';i1 F111 Vi'bbtim:w bbG'l~~ 
' ' '\J 

1 Vf 'U1f11';j \91'11~ n'11~B b~ n'Vl ';ie.Jil n1i'f1'LIf11';iU';i~:WG'l..ij1~ ~1 tJ';j~'lJ'UB b~ n'Vl';ie.JU m1fl ~~d 
'\J 
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