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111. 'Wm l?l';i.li1'1.J'Vl~el bb m'Vl1\lunu~~fl~1111!. 'l.J1';j';jfl bb ';jfl bdel b i1'W111i!~vi11 ~bn(?)m1l.Jtl6'1el(?).nt1~"~'1.J 

I V .c:t, ..,Jq .c::i,. I I O ..::;::,,, I !U !UQ.I V ii Q.J O 

fl1';iflel6'l';i1\l?f~'W1'1.JU';ib 1 ill'Vll.!6'1~'1"-11'1.Jb(?)l.Jeltl flel'l.JliJ~(?)1b 'l.J'l.J fl1';iflel?f';i1\I i:.l';i"Ulil1\ll?lel.:lliJ(?)'VJ1?ft'W1'1.J 
'IJ 'IJ 

bdti.:i'Vl~el'Vl1\lbdti.:immburn6'1'U~ S~/o~-(9) ~\lmmw1utl1V1ii'flm';j'VJfl'Uel\lt11'W'W1'Vl'Ll~'U'l.J1(?) Htvo-~~ 1~ 'Vl~ei • 
1?11l.J~~11~1\ln1'Vl'l.J(?)l?l1l.Jf111l.Jlii'1b U'l.J v.i1ell.J~\l~el\ll?l';i11il6'lelU(?)bb6'1U1';i\11fl~11 ~elti"l.uamv.i~ bb ~\lbb ';i\I Lb6'1tU6'1el(?)i1ti 

'U 'U 'I 'U 

1?16'1el(?)';i~tl~b 1mm .U\11'Uel~ 
'IJ 

?1~v.i1m~l.lci1u~ L tlu1~ V1~elri1'1.J~ bum 'VI~ fl ~1u~1\llil~~el"-:il'(?)fl1';i~elelelfltl1ri"l.Jel'l.J1 ~nu 
'IJ 

b~1V1u1~'Uel\1~11~1" ru ~~"~11~1\llilt1~Lb~"1~'Vl';i1U fl1';itell?lelllel ?1~v.i1'1.J~\lbU'Wb~1?16'1el(?) 1Vili15!?i'(?)b6'f1b?fl.lel 
'IJ 'IJ 

';it~u~'l.J ll1buu1~~elflel'Llfl~l?l t ~nel'l.Ja1'W~b u'W1~elan a1V1fo6'1Tu~bll'Wflel'l.Jfl~l?l'Uei.:1?1~v.i1m~l.J~"'Vll.J(?)~m.;; 
6'11'1.JtJ';j~flelU bfl';i\161¥1\11 'Vlll ~'fu~1\l~el\l~(?)fl1';jtelelelfl 1-M'bll'Wal.l~'Uel.:i~1u~1" 

'IJ 'IJ 

?f~'V-11'1.Jb dci" 'Vl~el'Vl1\lb dci\lzj.:i~1u~1\1~(?)?111\l~'W ~1u~1" b lJ'l.Je'.!1citelelelflb uual.JU~'Uel\I ~1u~1" 
'IJ 'IJ 'IJ 

1'WLi1el1~vi1m';i?1¥1.:i~.:iriela¥1\11?11l.Jtlwml"f-d'La~li! L U(?)fl1';jli! ';i11i!';i 1~ bb~1 

GI?. \11m1ci-rl'Lll'Ll\11'Wl'l1l.J\IUtl';i~mrutJ --------~-~_'Q _____________ ml.l'Vl1\l'Vl6'11\llilt1uvhaqiqi1~fl'W'u 

m.(?) ~el bdel 1#i''fuel'W31'~\IUUWl.J1illbb6'1~b~'l.JU';i~-.iJ1\11(?) 'Vl~el 1~1Uel'l.J~lil1flfl rut1j)l.J'l.Jl?lTI ~vi1aqiqi11#1 
'U 'I 'I ~ 



- ®ct -

b 'Uf1'HUvl~ei.:i..ij'i;iV11611Ufl'l1'Ubb"1~vlw ni1A111 ~1'1.J~1'l"il~~8'1..ij'i;J'J111 b ~bb6\'1b?l~"il.fl1 CJb 'U ~ct 1'LI 
'IJ 

UU~'l bb~1'W"1'l'U1l.J 1uatyty1 bm~"il~ ~ei.:i..ij~ 1 ~m WW1 bb"1~ bb?l'l?l11~~"18i;) "il'Utl1m.Jlri A'l.J~bilAl'l 1lJA11 bbtl mru eiil~ 
' 

?I muvlvl"il~ ri ei?1-r1.:iV1~ei..ij i;ivmhun.:i1u i.rn ~vlw ni1A111"il~ ~ei.:i 1~foA1111 i. -Hu611eiu"il1 fl tr11~1.:it1 ei'U 
'IJ 

Vcv 2.1 c::i1 V cJ Q,.I 6"~1 QJ ~ !"! f V I .:::ii c::r1 .c:J .r::::i1 6l V 1 "''°' 
r,j1'U"il1'llJ'Jll'U1'Vl"ili;J'Jll1WCJ'Wt'luA8W'lJ'U1i;JbA18'1CJ'W~ bl.J'W8C.lf111 ®,~oo "IJ.611. 'Vll.JG'lil1W b'l1'11'W i;ii;i 

1i;imlluwmm1 V1l.lV1'1ei"ili;iVJ~i. UCJ'Ul.11 Lb6\'11l.lbi1'U (9) ti 1i;iCJuufi.:i1tJi.~11vl1.:i1uM111atyty1 "ii1mu ... :-..... A'W w¥ei11 

wufl.:i1wnu 1 ~611V11'1J k~1V1u1vl'lJei.:im11V11.:iV1a1.:i 1 u m1muri11.:i1u~1.:iL V1111 ri ei6'1~1.:iV1~eiG'l~w1uM111atyty1 ~.:i i.L~ 
1'WL~l.J'l1'W"il'Ubba1b6'1~"il 1i;im~'1u~1'lb U'U~88f1A1 H~1m~CJ1 nutl1~'Ub~m w~~ tl1~'UV1~8~'U iohei~ 1 'Vici F1161lei11 

'IJ 'IJ 

F11~1~ Li.a~F11ci1.:ib1a1'llei~wi.rn~1u.rru~.:i .. _________ .:: ___________ A'U i.bm~~-ru~1~~ei.:i1'1J~i;i'l1ei'U1'Umruvlbni;im111i.~CJV11CJ 
'Vl~eieiu~ b 'Vlt'I el'W Lni;i~'W"il1nfl111-ti1riti'U~~~ rnh:i 1l.l11m111 b~CJ'Vl1 CJ,!'U "ii~ Ln i;i~unu b ~1V1u1vl'lJei~ml.l'Vl1'l'VlffN 

' ' 'V1'18ml.J'Vl1~'Vl"11'1 bbft~ b ~mh~ 1CJ'11tl'lJeJ'l'Vl1'111'llf111 1'11l.JUCJ'JllU'l~8a1Ufl~1'Ubft'lJ1Bfl11Aru~-rj)lJ'l.JM1 vi 611. 
"' 

o®om!~®®® a.:i1uvl (9)~ mntJ1A1l ®ct\vgi! m11V11.:iV1a1~?1.:i1'U~'Vli"il~LbITT'lll.~11i.~m1ei'Ub'll'Vl~ei~1.:iatyty1t'l111vl 
~ 

b'Vl'W6'l:JJA11 

@©. b i'.JuV1u1vl'lJei~ ~"¥u~14"il~ ~ ei.:i'l!eii;i11 CJ~~ b ~CJ~ bbft~ t'l11 "il6'!8U6'1.fl1woii' ei i. Vi"il "ii~ 'I'll ei.:i6'1ri1u vlvl~©.:iv! 1.:i Tw 
'IJ 'IJ 

b8'lrlB'Uf11~~'U"IJ8'1U~~fl1i;J11A1 

®'"1. m1'll1m1A1F11.:i1tJnei6'1¥1.:i 

f)1'fUfo11A1A1'11'W tl86'111.:i M1l.J6'1M1 fl1 ~'llfo11 A1#i'.:i1~u1 u-if ei (9) .ct "ii ~1111111-ITT. 'UmruvlF11.:i1'W 
'IJ ' ' ., 

I V 4::!i/ .::it. Cf 

fle)?l11'lfti;)~'l'V1~8b'V'll.J'lJ'U 

®· fl11'1l8 b~'Ub ~11A1.:i1'Unei?111.:i~111G1tyty1 LL uu'll1v~1A11~d b D'Llmi'1vl'lJei.:i~1'U~1.:ivl"il~~ei.:ii.°iCJn¥ei.:i 
mCJ1un1V1'Ui;) ~o 1'U u'U~4Li.~1'Livl~1'1J~1.:i1~&1.:i11ei'IJ.:i1tJ.:i1i;i?1i;iVf1CJ V11n~'Un1V1u~dhlbi.a1~fo..ij'1.:i 1l.lil~VJ5vl 

'IJ ' 'IJ 

"ii~ b°iCJfl1ei.:ii.~m ~111°l141tJnei6'111.:i"il1n~11~1.:i1~~n~ei 1 u i.i.a~mruvl~11..ij 1.:i "ii~ ~ei.:ib1CJm~tJfi'U'11 n ~1'U~1.:i Hf ~11 
~1.:ivl i. i'.JuF1aruru1'irn°iCJn i.~ufiu"il1n~1'U..ij1.:i fam ~1 'Vl~ei 1~~nF11.:i1u'llei.:i.:i1i;i~ei1 tl 'Vl~ei 1-M~n i.~u"il1 nV16"mh~ nu 

'U v QJ 'U 

G1tyty1 bi.a1bb~mru 
©. fl1T~"il11lli1fl1'U1llib~'Ub~:l.l'V1~8"1~ bbft~fl11~1CJb~'Wb~lJ'V1~8b1CJf1b~'UA'Ulil1f1~1'U..ij1'1M1:l.lb1eiu1'1J'llB'l 

6"tyty1bb 'U'U'IJ~m1A11~ ~ei.:i 1~1um1m1"il?1eirni.a~ b i1u'l1eiulil1fl611un.:i'U'll1~mt1ma~ 1 ~~eim1-W"il11ru1'lJei.:icl1ufl 
~ d., 

4utl~~mrubU'U'Vl~'U~i;i 



~mn11'\Jfo11R1 (~~m·h K) "il:::~eNl°l'1~~1:::~u~n1V1tJ(>l 11!:u1'Wbb~1b?l~"ilm~~t11V1tJ(>l11l:u~t1Jt1J1 
Vl1ei.rrn.J 1tJ'J":::CJ:::rnn~m~1~'lltnernein1 u b(>}CJ"il::: ti~1?11'1JB'1'Vl1'1'J"1'llfl11~1~1:::1_J11l tJ-if ei &i.~ 

rl1V!'U(>lbVl 

U'J"::: b.fl'Vl'11'UOB?Jh.:i m1:::~1?11vlt oUfl'U~tJ.Jqj1 bb 'U'Uu-rm1R11~ 

1tJm1Vi"il1'HW1b~~VJ1m'lm1R1l°i1'11tJ41'1bV!mrieia~1'11Vi1°11mru1?11~a1?11 ~'1d.-
p = 

p = 

PO = 

K 

" 
(PO) x (K) 

11R1fi1'11tJl'ieiVJtJ1CJVJ1m1R1fi1'11'UblJm1(>1~1iJ:::~ei'1~1CJ1Vi~1u{i'1'1 
" 

111°11 A1'11'W t'ie:iVJ't,h CJ~ ~1u{i'1'1th:::m'l 1~ VJ1e:i11R1fi141'1'11 'Wb ll'W '11 (>} 
" " 

zj'11:::u111 tJ6"ruru1bb~1bbl'imru 
' v v 

' ' 
ESCALATION FACTOR if1~flt91'Jt.1 ct% L!JeJC9leJ\JL~1lri1-!l1tJVl~eJ 

.d. d !V c:i I Ci 

'l.Jdflb'Vm ct% b~Bl?lel'1b1CJflfl1'11'Ufl'U 

..:i1'UmF11-a V!mCJfi'1M1B11°111 b'll'W ~v11m1 h'1b~CJ'W h'1Ym1u1~ V!ffWfl V!wn V!BU1~'ll~ 
' 

e:i~"il'W'Vl1 ~mtJb6ilCJ~ a1~11CJtl1 h'1€l1V!1'J" R6"'11?J(>l b1'1'11'W ~1 bU'W~'W bb~~1ViVJmCJm1~'J"1~fi'1 
' 

&i.&i 1 ww1 bb~~mR11m1lilufi'1a1 m~tJ"i1'1VJtJ1 CJ bbl'i1ll11~fi'1VJ~mb u~--1bb~~-a~uu1wvhrnCJ1'Wu'1b1ru 

&i.l!i u1~'\J1'1Je:i'1€l1R11m1"ilufi'1viei b~tJ"i1'1VJtJ1 CJ bbl'i1ll11~ fi'11~uu'\J'J"~'\J1m CJ 1tJu'1b1ru 

&i.i;n 'J"~'U'UvJ€lV!~€l'J"~'U'Ua1CJM1'1 1 ~~(>}V!~€l~'1B~'1'Wff1'W'lJB'1€l11°111 b'll'W vle:i'\J1'U€l1fl11"1 vleifi1'1f 

ai CJ hhlha1VJ1'Ubfl~B'1U1um fl11"1 a1mfovh '1ff1 
" " 

&i.ct 'V11'11~'U1CJ'Ll1'1J€l'1€l1A1'J"il'Ufi'1'Vl1.:J'J"~'l.J1tl'IJ1.fl1CJ'Welfl 

&i.ct ff1'UU1~fl€l'U~"il1 bU'Ua1V!1'U€l1A1'J bu'\1'11~ff1'U~ ~(>lfl'LJ€l11°11'J" b(>}CJ~€l.:J?1~1.:JV!1Bu'J":::fleJ'l.J 'V'l~B~fl'LJfl1'j 
0€l?l~1'1€l1A1'J" bbl'i1ll11~fi'1bfl~€l'1~mV!1mfl~B'1i1€lfl~~tl1mtJ1~fl€l'UV!1€l~(>l~'1 b'll'U ~Wvl bA~€l'11°1€l~Vi1b\?1€l~ 
bfl~B'1?J'Utl1 bfl~€l.:JU1'U€l1fl11"1 W(>l~~ '1~'1 

" 
&i.b 'Vl1'1bVl1'J"e:iumm'J" ~'Utl~ ~'U~fl 'ih1'11il1nmfl1'J" 1(>lmeiu1llbn'U i;n b~m 

1-H~l?l'a K = o.lD<t' + o.GJ<t' It/lo + o.GJo Ct/Co + o.cto Mt/Mo + o.GJo St/So 



1€1.coi .::11'1.!~'IJ Vimt.Jri.:i n1'J61Jt?l~'U m"Jl'!flt?l'U n1"Jut?leYt?l~'U m161Jt?lV1u1~'U m1bn~t.Jut?leJ't?l~'U m161Jt?l 

- m.1ut?leJt?lbbtl'W b~eJ'Ll AG'le:i.:i A'WAG'le:i.:i fi'Ll~'Utl1 fi'U'Vl1.:i ~.:i~i'ei.:it-libA~e:i.:i~m bfl~e:i.:i:i'.ie:inG'lLJ{)u~ 

a1V1fom1ti:w~'Ll 1 ~Vim t.JA'n:wri.:i n11m.1~'WV1~e:i'Vl11 t.J'Vl~e:i1at?l~'Ll vi:i'.i fl1 "JA1uA:wA rum.Ju~'1Je:i.:i1at?l 
v 'I 'I 'I 'I 

U'U 61 bbG'lt:i'.i.rre:i n1V1'Llt?li'5n11ti:w 11m~.:i:i'.im1ut?leJt?l bb U'Ll 1t?l t.J 1 oUbA~e:i.:i~m bfl~e:i.:i:i'.ie:inm ~ e:i 1 Vfl(;):i.nl'l"J~1'Lll'l1:i.Jvi 
n1V1'Llt?l 11b '1l'Wb~t.J1nm1'Urie:ia~1.:iti'Ll'Ll'Vi~m ~eJ'Ll'llG'l'IJ1t'Vll'Ll .. 

~.:i\11'JX"J1:1.Jfi.:i.:11'Utl'J~bJl'Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bbG'lt SHOULDER 

1ilij!)l':i K = o.mo + o.coio It/lo + o.<ro Et/Eo + 0.1€10 Ft/Fo 

1€1.1€1 .:i1u~m"7eN Vimt.Jri.:i .:11'Ui'.i'U'1J'W1t?l 1Vlajt11m L1t.J.:in'LlbU'Ll.ffu 1 ~dJm~ but.Ju 1il'Ll 1(;)A11:wV1mvi~e:i.:im1 
bt?l t.J 1u'lle:i.:i11.:iwV1-J1.:i~u1 V1aj1ilt bb 'll:1.J~1 t.Ji'.i'W ~e:i t.J V1~e:im1 t?l'1J'W1 t?l ~1-:i "l brnt'Vl'J1 t.J1 ~ b~:w'lle:i.:i11.:i:i'.im1A1uri:w 

Arua:wu~'lle:i.:i1at?l bbG'lt:i'.i.rre:in1V1ut?l15tl fiu~1t?lt.J1 oUbfl~e:i.:i~m bA~e:i.:iifonG'l Vi~e:i bb 1-:iflu brnt 1 ~Vimt.JA11m1:wri.:i.:i1'U 
' ' o;.J 

~u'i/1-:i .:!1'W~'W b'1t.J.:i t.11 bb 'W1 V1'1e:i.:i1'U~'W 1 V1aj~:i'.ii;1' n~rutA6i'1 t.Jfl~.:Jn'W b ~ffue:i.:inum"Jn t?l b'll1~ ~.:!'Vim t.J'IJeJ.:JG'l1t?l1'1~.:i bbG'l t 
" 

Vfe:i.:ii;i1tl1 

o.<ro + 0.1€10 It/lo + 0.1€10 Mt/Mo + 0.1€10 Ft/Fo 

1€1.m .:J1'Wb~1~':i~bU~~'W Vimt.Jri.:i .:J1'Wb1il1~'J~bUt?l~'Wvi'11tl 1~tJ~'Vl1.:J'IJ'LlcJ1tJ 1tl - fl~'U tl"J~mru 
1:iJbnu ~ nlm:wl'l"J t.Jm1'u.:11'Ub1i11~"Jt b ut?le:i 1:w.:if0izj.:i~e:i.:i1 -Ub 'VIA'WA.ffua.:i 

' " 
1if!i!!)l':i K = o.<rcr + o.coi<r It/lo + o.coio Mt/Mo + 0.1€10 Et/Eo + o.coio Ft/Fo 

" 
d 

Vl:l.J'J~'Vl m .:J1'W'Vl1.:J 

m.coi.:J1'WN'J'V11.:J PRIME COAT, TACK COAT, SEAL COAT 

1il!i!!)l':i K = o.mo + o.<ro At/Ao+ 0.1€10 Et/Eo + o.coio Ft/Fo 
" 

m.1€1.:J1'WN'J'Vl1.:J SURFACE TREATMENT, SLURRY SEAL 

1ifij!)l':i K = a.mo + o.coio Mt/Mo + a.mo At/Ao + 0.1€10 Et/Eo + o.coio Ft/Fo 

m.m .:J1'WN'J'Vl1.:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1il!i!!)l':i K = o.mo + o.coio Mt/Mo + o.<ro At/Ao + o.coio Et/Eo + o.coio Ft/Fo 
" 

m.<r .:i1uN1t:l'IJ'l.!Fre:iun"7!)1b!i!~mV1~n V1mt.Jri.:ithtiuuAe:iun'1l'lvi1iba'1mV1~n zj.:iLJ1~ne:iufot.Jl'l~bbm.:i 
b'Vl~flb~'UVl~eJl'l~bbfl'J.:Jmt?lb'Vi~flfl'11bzjeJ:W~t?l (WELDED STEEL WIRE FABRIC) b'Vi~flb~eJtJ (DOWEL BAR) b'Vi~fl~t?l 
(DEFORMED TIE BAR) bbG'l~'JeJt.J~e:i~1.:i"l (JOINT) ~.:id1~Vlll1t.lfl111111:1.Ji.1-:illeJ'U~'Ul"l€l'Llfl'1t9lL?t~rn'Vl~m/k.itiJflfl 
6'1~'1"l1'W (R.C. BRIDGE APPROACH) ~1t.l 

1-ifij!)l':i K = o. mo + o.coio It/lo + a.mer Ct/Co + o.coio Mt/Mo + o.coi<r St/So 



• i:: .c:::1 .c::i.. A , Q.I cf , .::::ri Cit, a o v 
m.~ -:i1'1J'Vle:J':i::'U1EJ'l..!1f'leJ'IJO"al'm'l-amV1amLa::.:i1'1Jueivin Vi:IJ1E.m-:i 'VleJAeJ'Wmm6'1-amV1afl6'11mm1m~u1EJ 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:11m1-:i'J~'U1EJtl1AeJ'l.Jfl~Vlb6'1'1:Wb'Vi~fl 'l1'1.Jl?J1i;)l"leJ'l.Jfl~VI 
Cit, a ~ .c:i. ~ 1v .::::ri c:t. a .::::ri -=:it. a 

b6'1'J:W b V1am1-:i'J~u1 EJ'l.J1bba~mb1 rua1i;iAe:i6'1~'W1'1.J n:w'Vl-:1-:11'1.JUeJ'l"l fll"leJ'WmVI b6'1'J:W b Via fl bba~-:11'1.JAeJ'l.JmVI b6'1'J:W b Vi'1fl 

~'l.J~iJ~'IJbb'UUbba~~fl~ru~-:11'1.JA~1EJl"l~'ln'l.J b'll'W -:11'1.JUeJ~fl (MANHOLD) vJff~eJEJ6'11EJb'Vl'J~'l"lvi vle:i~e:iEJ6'11EJb'i"l~1 
btl'l.J~'l.J 

14f~l'l':i K = o.m~ + 0.1€10 It/lo + o.GJ~ Ct/Co + o.GJ~ Mt/Mo + o.GJ~ St/So 

m.b \11'1.J Lf'l'a\la~1-:i f'leJ'IJfl~l'I La'i:IJL V1aflbLa::.:i1m ~eJ'IJfl'IJl'!~\I Vi:IJ1 EJ~'l 6'1~'1"l1'1.Jl"lf)'l.Jfl~VI b6'1'1m Vi~ fl 
bl"l'J'l6'1~1'l\11m1fll"lf)'l.Jfl~Vlb6'1'1:Wb'Vi~fll"leJ6'1~'1"l1'1.J (R.C. BEARING UNIT) vlmVi~EJ:Wl"leJ'l.Jfl~l?lb6'11mVl~fl (R.C. 

BOX CUL~ERT) V1m)-:itl11A'J'l6'1~1'll"leJ'l.Jfl~VI b6'1~:1.J b Vi~fl b ~f)'l.Jfl'l.JVl~'ll"leJ'l.Jfl~VI b6'1~:1.J b Vi~fl vJ1b Vim.Jb~f)l")f)'l.Jfl~Vlb6'1~:W 

1-Uavi-a K = o.mo + o.GJo It/lo + o.GJ~ Ct/Co + o.IDo Mt/Mo + o.ID~ St/So 
'U 

m.!111 \11'1.J Lf'l'a\la~1\ILV1an Vi:IJ1EJ~'l 6'1~'1"l1'1.Jb Vi~fl6i1V1fol"l'l.Jb~'l.JoV1:Wfl'l.J'l.J 1m-:1b'Vi~fl6i1V1-ru~ i;i~-:it11EJ 
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