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ct.m m 1VI fl b1'Uri1.:i1'U'lJe:J.:J~1u41.:i'1Jl'l 1-ii' b1'Ur11..ij 1.:i~~1 r.JG'i1.:iVJu1'ii' 'Vl1 ntJ11 fl!)11 ~1u..ij1.:ii!V1d~'U'Vl~e:J 
m1~~'U11'l~eiml.l'V11\l'Vlm\I ml.li1qiqi1~1\l~hlb~CJ1rl'ub~'UA1..ij1\1~1\IVJ.U1 ml.l'V11\l'Vlm\lil~'V15~:u~Vlflb~'UA1\11'U'llm 
~1u~1.:i 'lll'l 1-ii''Vld~'UVJ1e:im1~ \911iJ?f ruru1~1.:iJ'Urie:J'U b~e:iilb1'Ub 'Vl~e:J~.:J"il~Vlfl'lll'l 1-ii'b1'Wf11..ij1.:i~~1 r.JG'i1.:iVJu1 
'\J v v 

b. oif e:in1V1'Ul'l'Vl1m1m.11 'll~fl6'111'ii'nm1m1~b~CJl'l~'W1 "il~ 1~n1'Vl'Wl'l 11l 'W?l'qiqi1..ij1.:i VJ1e:i?!'qiqi1 ~1tJ1~n'W 



- \vQl -

oife:in1viu~nT~rie:i?11'1.:iV11.:ivim.:i b~lli'l iv 

ci1u.:i1urie:i?11'1.:i?f~'l"l1'Uf1'Ub~'Uoif 1lltl'U'U f11'J~1tlfl1.:J1'U"il~ bb tJ.:i~1tl 1~~.:i~e:i 1 uil 

~.® rie:i?11'1.:i191e:ilJe:iV1n~u 'l"l1'e:illuu1~~u - G'l.:i 1Vf~1t11~ cs::cr % 
' 

~.Iv rie:i?11'1.:Jf11'W'l"l1'e:Jll~'U?f~'l"l1'Ubb6'l~"J11?f~'l"l1'U 1 Vf~1t11~ cs:'.o % 

~.m rie:i611'1.:i'J11uu 1~ 11t1m';i6'l~ b~t.1~~1.:i 1 'l"l1'e:illm';il'lflbb~.:i.:i1'U~.:ivill~ 
b61~'<iJb1t1u1'e:it1f1';i'Uli'1ummb'U'Ubb6'l~6iqiqi1VJn'll';i~f11';ibVJ~1t11~ ®rt% 

';j'JlJ ®00 % 

~. ~1'u~1.:i"il~~e:i.:i~~vi1 ~~vh bL6'l~~~~.:iu1mA~e:i.:ivimt1 bb6'l~6iruru1ru'<iJ'J1'<iJ'J-ti'1A'J11mllml'l'J'11'W 
'U v v "3 

f1"Jll'Vl1.:JVIG'l 1.:J bb 6'l ~ 1911 ll bb 'U'J 'VI 1.:J 'l.Jlju~ f11 ';i ~ ~ ~.:J b f1 ~eJ .:JVllJ 1 ti Lb 6'l ~~ qjqj 1 ruf.'11 Vl1''U f11 'J~ ~olie:i lltl 'U'U bb6'l ~.:J 1 'U 

mu1'Jru'l.J1.nri'1le:i.:ici1u'J1'llm'J bb6'l~1'11mvifi"il zj.:JA ru~ m'Jllf11'Jue:i.:inue:iu~fi' ti bL vl.:i'll1~n1viu~11L~e:i1 Vfri11lJG11~mn 
~ ~ ' 

bL6'l~m1ll'l.J6'le:i~fi' t1 ~e:im1~qJ'<iJ'J'1leJ.:it11u'l"l1V1t1~ bb6'l~f1'Ub~'Wb Vl11uu~b1ru.:i1urie:iG111'1.:i 

~11~1.:im'<iJ 1 Vf ~1'u~1.:i b ~m~ll m1~~~.:iu1mri~e:i.:ivimmb6'l~~ruru1ru'<iJ'J1'<iJ"Jt1e:im viue:i'<iJ1 n~ n1viu~ 11 
'U \I Q.I v 

1 t1ml'l'J~1uvi~mb mV11.:iul]u~~ n~11111 m'J'Jf1 bb 'Jn b~m ~u11'<iJ~v111 Vlbfi~ri11llu6'le:i~fi't1 ~.:i~u 
I 2.1 ,c:,. .c:i .c:il .:;::,,, I I O ~ I !U iJQ.1 iJ V QJ O 

f11'Jf1eJ61'J1.:J?f ~'l"l1'Ll'U'Jb 1ruV1ll?f~'l"l1t1 b~lle:i t1 ne:iu'<iJ~ ~1 b 'Ll'Llf11'Jf1eJ?f'J1.:J e.i1u'<iJ1.:1191e:i.:i'<iJ~V11?1~'1"l1t1 
~ ~ 

b~tJ.:JVl~eJ'Vl1.:Jb~tl.:Jl'l1llbb'U'Ub6'l'1l~ Srt/ort-C9> zj.:imm'Jti1'utl1Vl'Uf1'\J'J'J'Vlf1'1leJ.:Jt11'Ll'l"l1Vl'Ll~'1l'W1~ Hlvo-cs:'.cs:'. 1~ vi1e:i 
' 

mll~~11~1.:in1vit1~1'11llA11ll"il1bU'Ll 'l"l1'e:ill~.:i~e:i.:il'l';i1"ilG'fe:iu~ brnu1';i.:i1'n~11 Vfe:i~1 u?fm'l"l~ bb ~.:ibb ';j.:J bb6'l~'l.J6'le:i~fi't1 
~ ~ ' ~ 

1'16'le:im~t1~nm~1.U.:i1ue:i~ 
~ 

61~'1"l1'Llb~llli'i1u~ b uu 1~ vi'1e:ici1u~ b U'Llb vi~n ~1u~1.:i'<iJ~~e:i.:i~~m'J~e:ie:ie:int11ci.:ilJe:iu 1 Vinrn~1viii1~ 
~ 

'1Je:i.:i~11~1.:i ru ~zj.:i~i1~1.:i'<iJ~ 1~bb~.:i1 V!V1'J1u m';i~e:il'le:ilJe:i 61~'1"l1t1zj.:ibuu 1~1'16'le:i~ 1m.U-151'l~b?f1b61lle:i'J~~u~u ll1 
~ ~ " 

b uu rn ~e:irie:iun11'11 Vf tie:iuci1u~ b uu 1~ e:i e:in f.'!1vi1'uci1u~ b uu rie:iu n1191'1Je:i.:i?f ~'1"l1m~llVi'.:ivill~~m .Uci1uu'J~ ne:iu 

1ri'J.:i6111.:i 1 vilJ r:r-ru~1.:i~e:i.:i~~m'J~e:ie:ie:i n 1 Vi'b llt1?1llu~'1Je:i.:ier-ru~1.:i 
~ ~ 

61~'1"l1'Wb ~t1.:i vi~e:iV11.:i b ~t1.:izj.:i ~1u~1.:i~~?11'1.:i~u ~1'u~1.:ib uu~1t1{e:ie:ie:im U'U61llU~'1Je:i.:i ~1u~1.:i 1u 
~ ~ ~ 

b~e:i 1~v11m';i611'1.:i~.:irie:i611'1.:i 1911llU'J~ml"lilb?f~'<iJ b u~m'Jlil';i1'<iJ';i 1~ bbGi'1 

ti. .:J1'U'J1 t1t1'b U'U.:J1'U \911ll.:J'UU 'J~m ruu ----- ---~-~'iL _ --- --- --· f1'JlJVl1.:JVl6'l1.:J '<iJ~1'uv11aqi qj1 ~ m~'u0~ 
~e:i b~e:i 1~1'ue:i'4:W~.:iuu';i~mrubb6'l~ b~'UU';i~"i\'1.:11~ vi~e:i 1~1'ue:i'4:iJ~'<iJ1f1Aru~1'~ll'Lll'lTI Vfv11~qiqi11~ 



,, 
bb~~ifi~fl6il1R~11 '91-!ic\i.-

1 ufl'Hll~l'i'eJ-:1~\91V11~1'Llfl·:n'Ubbfl:::~~fli11"1111 e'.i'1'u~1-:i"iJ:::l'i'eJ-:1~\91V111 ~bbGl1 b?l~"il.rnt11 u ~ct i'u 
" i!u~-:i bb~i'u'1-:im:w1 u;;ruHu1 brn:::"il::: l'i'eJ-:i~\911 ~m 'l"lvh ufl::: bb?1-:1?111-:1\>lfleJ\9l"iltJtl1 eJ'lJ1.n1"1u~lnl°lm:w1"111bbri mill eJi'.i-:i .,., ' 

?1n1u~~"il:::rieJ?111-:iV1~eJ~\91V11~1i!m1u bbfl:::~~fl-&11"1111'<\J:::l'i'eJ-:it~-rul°l11:wb~tJ'lleJU"il1fl e'.111~1-:irieJtJ 
" e'.i'1'u~1-:iiiV1tt1~~\91Vl11'1tl'l.J~Ul°leJ'\"1'1J'l.J1\9lbl°l~fJ-:Jtl'l.J\>lb~tteJt1fl11 ®,~oo 'll.'ll. ~ii?1m'l"l1'1fo1u1~~ b\9ltl 

" bllmnt1u\>11Vl~Vl~eJ"il\91VJ:::but1umbbGi'11~bnu C9l tJ b\9lt1'Llu{i-:ii'm~:wv11-:i1u\>11:u;;rqiqi1 "i\'1mu __ ::-____ fl'u '1"11eJ:w'l"lufl-:i1u 

'1Ju 1 ~~1V11u b ~1Vltt1~'1leJ-:Jfl 1:wvi1-:1V1'11-:i 1um11"11u1"1:w-:11u~ 1-:i b V1:1J1rieJ?111-:iV1~eJ?1:::'\"11tJ \>11:1.l~ru ru1 ~-:i bb~i'm~m1 u ' ., ., 

"il'l.JbbGl1b?l~"il b\9lt1e'.i'1'u~1-:ibllue'.i'eJeJflA11.U~1m~t11nuJ1lYm~m'l"l~-:i tl1lYuV1~eJ~u A1eJ:::1VI~ A16ileJ:w A1~1-:i bbfl::: 
" " 

A1~1-:inm'1leJ-:i'l"l'Llfl-:i1u'1ru~-:i - fl'u bbfl:::e'.i'1'u~1-:il'i'ei-:i1u~\91'lleiu1umru~bn\9lm1m~t1V11t1 Vl~eJ 
·------------------------- 'U 

fJU~bVl\>leJ'l.Jbn\91~'1.J'<\11flm11.u1nt1u~~-:ifl~11 1~111°111m~t1V11mru '<\J:::bn\9l~unrn~1V1tr1~'1Jf)-:Jm:wvi1-:1V1'11-:i Vl~eJm:w 
' ' 

vi1-:1V1m-:i bbfl:::b,AJeJtJ1::: lt1'lltl'1Jei-:ivi1-:i11'llm1 m:wi!t1V1i!-:i~ei~1ufl-:i1m'1'1l15m11"1ru:::1':o:uu\>l~ ~ ?11.o®oGn/~®@® '1-:i 
"' 

i'u~ (9)~ mfl!J11°1:w ®ct®b'll m:wvi1-:iV1m-:1?1-:11u~vi~"il:::bbm'1lb~:wb~:wb1eJu1'1JVl~eJ~1-:i;;rqiqi1\>11:u~b~u?1:wl°111 
c=<: V .J Vv V V cl 21 ~ ..:::::. dd 21 o 

@®. b lltJVl'l.J1Vl'1JfJ-:J~1U'<\11-:J"il::: (>}f)-:J'IJf)\9111 tlfl::: bf) tl\91 bbfl::: \>111'<\J?lfJU?l.fl1'\"1'1Jf) b Vl"il'<\11-:J'lleN?lm'l.JVJVl (>lf)-:JV11-:11'1.J 
" " 

beJ-:irieJufl11~u~eJ-:itJ1:::fl1\91111"11 

@Gn. m1tJ1'm11"11A1-:11urieJ?111-:i 

m1tJ1'm1f!1A1-:11u rieJ?111-:i\>11:1J?1\>11m1tJ1'm1m~-:i1:::u1 u-if eJ @.ct "il:::t11m 1 oifl umru~A1-:11urieJ?1~1-:i 
" ' ' ,, 

'1\91'1-:JVl~m~:w:Uu 

(9). m1'1JeJ b~m ~:wA1-:11u rieJ?111-:i m:w;;rqiqi1 bb uuufo111"111~d b lluV1tf 1~'1JeJ-:i ~1'u~1-:i~"il::: l'i'eJ-:i b~ti fl1m 

mt11un1V1u\91 ~o i'u i!u~-:ibb~i'u~e'.i'1'u~1-:i1~ci-:i:weirn1u-:11\91?1\91Vf1t1 V11fl-W'un1V1u\91-d'tubbGi'1e'.i'1'u~1-:i 1~ll~vi5~"il::: 
" ' " 

b~t1fl1ei-:ib~ub~:1JA1.:i1uriei?111-:i'<\11fl~11~1-:i 1~~fl~eJ 1 tJ brn:::mru~e'.111~1-:i "il:::l'i'eJ-:ib~t1m~uflu"il1fl e'.i'1'u~1-:i 1 ~e'.111~1-:i 
'U 'U 'U 'U 

~bUtJA;;rruru1~u b~tlfl b~tJAtJ"il1fle'.i'1'u~1-:i 11'1 m ~1 Vl~eJ 1 ~VlflA1-:11u'1Jei-:i-:i1l'l~eJ1 tJ Vl~eJ 1 ~Vlm~u"il1flV1~fltJ1:::nu;;rqiqi1 
'U v v 'U 

V I .; 

bbfldbb\>lmru 

®· m1~ '<\111ru1r11m ru b~tJb ~:wVl~eJfl l'l bbfl::: m 1~1 t1 b~u b ~:wVl~eJ b~tifl b~uf!u'<\11 fl ~1'u~1-:i \>11:u b1eiu 1 'll'llei-:i 

;;rqiqi 1 bb uutJ1'm11°111~ t9i' eJ-:J 1~1u m1 \>111'<\J?leJU bbfl::: b ~tJ'lleJU'<\11 fl~1ufl-:iutJ1:::mru bbfl::: 1 ~~ eJ m1~ "il11ru1'1JeJ-:1~1i1 fl 
~ ',, 

-:iutJ1:::mru b lluVi ~tJ?I l'l 
' 



~1>rm1'"j'\.J1'urn•n (~t>mh K) ~~~eJ.:iA.:i~~'"j~~\J~n1vi'Wt'1111'W1'Wbb~1b?11~~1ii~n1vi'Ut91b1'l 'U;;Yqiqp vi~'fl 
.rrn.11m~t1~nii'l1~m~1~'11t11t1eJ'fln1u 1t'lt1~~1oii'~\Yl'"j'1J'fl.:i'Vl1.:i'"j1'1lm'"jm~'"j~~111'Uoil'fl !9).cr 

U'"j~ b.fl'Vl.:J1'U neJ6'1~1.:J bbii'l ~6'1 (Yl'"j~1 oil ntJ;;;'ru ru1 bb lltJU1tJ'"j11°11 b~ 

p = (PO) x (K) 

n1vi'Ut'11~ p = '"j1 A1 r11.:i1'U l'1 eJvii.11t1vi'1m1mr11.:i1'U b u'U.:i1 (91~~~ ~ eJ.:i~1t11 ~~1'tJ~1.:i 
'U 

PO '"j1A1r11.:i1'U l'l'flvii.11t1~~1'tJ~1.:i'\.J'"j~~iil1~ vi'1m1 A1 r11~1.:i.:i1'Ub ll'U.:i1 t'l 

~.:J'"j~tJ 111 'U;;Yruru1bb~1bbl'lmru 
' v v 

K 
' ' 

ESCALATION FACTOR 'Vl'vln~'Jtl <s'. % bijfl~fl.:Jb'Vi~A1.:J1'UV!~B 
' ' 

mm'Vi~ <t % bijei~eJ.:ib1t1nr11.:i1'Ufl'U 

d 
'Vl~'J~'Vl @ ~1'WeJ1f11'a 

~1'UB1A1'a vimt1fi.:i~1mA1'"j b'll'U ~vhm'"j b.:ib1t1'U b.:i'l"lt11ll1iil Vl'fl~n vMn Vl'flU'"j~'ll~ 
eJ(>),J~'U'Vl1 ~ilb'Ub~tl~ ?l'"j~11t1tl1 b.:imm'"j A~.:ii'?lt'l h:m'U ~1 bU'U~'U bbiil~1~vimt1m1m1~fi.:i ' 

' 
!9).!9) 1 'l"lvh bbii'l~mA1'"jm'"j~tJti.:i?11t1 b~'U"i\'1vii.11 t1 bbl'11:iJ'"j1~fi.:ivi~eJbb '\.Jii'l.:i bbii'l~'"j~tJtJ 1'l"lvhmt11'WtJ~b1ru 

C9l.b '\.J'"j~'\.J1'1ieJ.:JmA1'"jm'"j~tJfi.:ivieJ b~'U"i\'1vii.11t1 bbMblh1~fi.:i'"j~tJtJ'IJ'"j~'\.J1m t11 'Wll~ nru 

C9l.rn '"j~tJtJvieJvi'1m~tJtJmt11'11.:i 1 ~~t'lVl~eJ~.:ieJ~1'W~1'W'llmmA1'"j b'll'U vieJ'IJ1tJmmP1 vieJn1'1! 

?11t11'1"1~1~1vi1rnA~ei.:i'IJ1tJmmP1 mt1~eJ~1 "lii'l"l ., ,, 
C9l.cs'. 'Vl1.:J'"j~tJ1t1u1'lleJ.:JmA1'"j~'Ut:1.:i'Vl1.:i'"j~tJ1t1u1mt1'W'fln 

C9l.& ~1'1.JU'"j~neitJ~"il1bll'U'G11vi1'tJmA1'"j bu'l"l1~~1'U~~t'lntJmA1'"j lt'lt1~eJ.:i?1~1.:ivi'1eJ'IJ'"j~n'fltJ 'l"l1'fl~ntJm'"j 
riei?11'1.:Jfl1A1'"j bbl'lb:i.i'"j'J~tl.:JbA~fl.:J~mvi1mA~fl.:Jijflnii'l~U1mU'"j~nfltJVl~fl~t'l~.:J b'll'U ~'l"IV\ bA~fl.:JAeJ~V'i1b\Ylfl1 
bA~fl.:J?ltJtl1 bA~fl.:JU1tJmmP1 ~t'lii'l~ "liil"l 

'U 

C9l.b 'Vl1.:ibVi'1'"jeJtJfl.1A1'"j ~'Ufl~ ~'U~n ·vh.:i~1nmA1'"j lt'ltl'"j'fltJb:i.ibn'U rn b~~'"j 

1if'6l~'a K = o.~d: + o.G>d: It/lo + o.G>o Ct/Co + o.<i'.o Mt/Mo + o.G>o St/So 
'U 



!§:J.<0> ..:i1'U~'U 'Vl:i.nti~..:i fl11'1J(;l~'U m1~n~'W fl11'\J(;l€J(;l(;l'U fl11'1J(;l'VltJ1~'U fl11bn~tJ'lJ(;leJ(;l~'U fl11'1J(;l -
' ' ' 

fl:W'lJ(;leJ(;lbbil'W bzjei'W 1"16'1€1..:i r1'Wl"l6'lei..:i r1'W~'WJ1 r1'UV11..:i zj..:ii>'fo..:i1.ffbl"l~ei..:i~m bl"l~ei..:i!ieinG'lt.l~u~ 

611V1~'\J fl11fl:W~'W 1~VimtJ1"111:w~..:i m 1ti:w~ 'LI'Vl1€J'Vl 11tiV11ei1?1\;l~'U ~:Wm 1mul"l:w l"l ru?1:wu~'1J€1..:ii' ?I(;) 
'I q q q 

t!'U 1 6b6'l::::!J.Ueir\'1V1'U(;l15m1ti:w 11:w~..:i:Wm1'\J(;leJ(;l 6b i.l'U b(;ltJb oUbl"l~eJ..:i~m bl"l~ei..:iil€1n6'1b~el1 m~:IJ1~1~1'U~1:1J~rl1'Vl'U(;l 
11 b ~'LI b~tld nrn1'UneJ?1'h..:Jfl'U'UV11ei b zjeJ'U'll6'lt.l1:::V11'U 

~..:i'ii1~11:w~..:i..:i1'Ut.l1:::b.fl'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbG'l::: SHOULDER 

1-ifa:tl'l'a K = o.mo + o.<0>0 It/lo + o.~o Et/Eo + o.!§:Jo Ft/Fo 
"' 

!§:J.!§:J ..:i1'Wi1m~EM 'Vl:l.l1tJ~..:i ..:i1'U~'U'1J'U1(;) b 'Vlaj'l11m 61ti..:in'U6 ll'LI.ff'LI1 ~dJm::: b utiu "il'LI1~m1:wV1'U1~1'1€1..:im1 
1(;) ti 1'LI-llei..:i11..:i-a:::V111..:i~'U1'Vlru"iJ:::6b61l:w~1 ti~'U~€Jti V11eim1(;)'1J'U1(;)~1..:i6'l bb6'l:::V111tJ 1 ~b~:w-llei..:i11..:i:W m11"11ul"l:wl"lru?1:wu'1i 

CV I q q 

'llm1'?1~ 666'l::::!JoLJ'Bn1V1'Ll\;l15t.J~u~1~ tJ 1.ff bl"l~B..:i~m 61°1~ei..:i:!JBn6'1 'Vl1m61..:il"l'U 666'1::: 1 ~V1:i.ntJ1"111:J..J11:J..J~..:i..:i1'U~'Uvi'..:i ..:i1'U~'LI 
b ~tJ..:i m bb m V11€1..:i1'W~'W1 'Vlaj~i1i;9' m~ru::: l"lil 1 tJ l"l~..:i nm~ ffuei..:i n'U m 1 fl(;) b •1n :::~..:iVJG'l 1 tJ'll ei..:im (;) ~ ~..:i Lb6'l:::vfei..:i~1J1 

1-ifat~'a K = o.~o + o.!§:Jo It/lo + o.!§:Jo Mt/Mo + o.!§:Jo Ft/Fo 
"' 

!§:J.m o.:J1'UL~1~'a~Lii~~'U 'Vl:IJ1tJ~..:i ..:J1'Ub"i11:::1:::bu~~'Llvl'11t.J 1:::tJ:::'Vl1..:i'1J'UtJ1tJ 1t.J - n~u t.l1:::mru 

1~bi1'LI iv f11m:J..J~1 tJmi'm1'Llb"il1:::1:::bu~B1mfizj..:iM'B..:i1.Ub'Vll"liil"l.ff'LI?1..:i 
' "' 

Hfatl'l'a K = o.~~ + o.<0>~ It/lo + o.<0>0 Mt/Mo + o.!§:Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

tn.<0> o:!1'W~1'Vl1o:! PRIME COAT , TACK COAT , SEAL COAT 

1-iffll'l'a K = o.mo + o.~o At/Ao+ o.!§:Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

m.!§:Jo.:J1'W~1'V11o:! SURFACE TREATMENT, SLURRY SEAL 

1-iffll'l'a K = o.mo + o.<0>0 Mt/Mo+ o.mo At/Ao+ o.!§:Jo Et/Eo + o.<0>0 Ft/Fo 
"' 

tn.tn o.:J1'W~1'Vl1..:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-iffll'l'a K = o.mo + o.<0>0 Mt/Mo+ o.~o At/Ao+ o.<0>0 Et/Eo + o.<0>0 Ft/Fo 
"' 

m.~ ..:i1'W~1ti'W'Wml'Wn~l'ILfl1m Vian V1:1J1tJ~.:i~1fl'U'Lil"leJ'Lln1~~1.U 6?1'1m VI~ n zj..:it.J1::: nBu~1tJ~::: bbm.:i 

b'Vl~m?f'LIV1~€Jl'l:::6bm.:i6'11(;lb'Vl~nnil1bzjeJ:IJ~~ (WELDED STEEL WIRE FABRIC) b'Vl~nb~€JtJ (DOWEL BAR) b'Vl~n8~ 
(DEFORMED TIE BAR) bb6'1:::1€JtJ~eJ~1..:J1 (JOINT) ~..:i'ii1~'Vl:IJ1tJl"l11:1.l11:1J~..:Jbb~'U~'Ul"l€J'Un1l'l6?1'1:1Jb'Vl~nu1nrul"leJ 
G'l:::'VnW (R.C. BRIDGE APPROACH) ~1tJ 



Hfatl'l':i K = o. 6110 + o.G>o It/lo + o.611&:' Ct/Co + o.G>o Mt/Mo + o.G>&:' St/So 
" I 't' .c:f t:::., ~ IGJ di .:::ii .c::t, ~OQJ 

611.&:' ~1'U'Vlt1':i~'IJ1t:1'1J1f"lt1im':il'lb'ril':im 'Vlamba~~1'1Jue:ivm Vim Em~ 'VleJfleJ'Um\91 b?f':im VI~ fl?f1V1':irn1m~u1 t1 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) -:i1m1-:iwu1t1tl1fl[)'Wfl1\9lb?f1m'Vl~fl -:i1'U\911\91fl[)'Ufl1l'l 
..::., ~ ~ .::::i, ~ I QJ .::::.I ..::., ~ .:::ii .c::t, W: .d 

b?f ':il.l b 'Vl~ fl 11-:i1~u1 t1m bb~ ~m b 1rum191fleJ?f~'l"l1'U 11l.l'Vl-:i-:i1'U'UeJ'l"l fl fl eJ'U m \91 b?11:u b 'Vl~ fl bb~ ~-:i 1'\.J fl eJ'Um \91 b?11:u b 'Vl~ fleJ'U 

~il1tJbb'U'Ubrn~~fl'l3ru~-:i1'Uf11K1t1fl~-:ii\''W b 'li'W -:i1'WUm~'fl (MAN HOLD) vieJ1'eJt1?11t1 b'V11Pl'l"lvl vieJ1'eJt1?11t11vHh bU'W~'U 
" 

K = o.611&:' + o.wo It/lo + o.G>&:' Ct/Co + o.G>&:' Mt/Mo + o.G>&:' St/So 

611.b -:i1'1J bf"l':i ~'ril~1-:i f"lel'IJfl'il'l b'ril~:l.lb 'Viamba~~1'1Jb ~tl'Un'IJl'l~~ 'VllJ1 t1tl'-:i ?f ~'l"l1'Ufl[l'W fl1\91 b?f1m 'Vl~ fl 
bf11-:i6'1~1-:ilii1'U11flfl[)'Ufl'11?lb?f1m'Vl~flfl[)?f~'\"l1'W (R.C. BEARING UNIT) vlm'Vl~tJ:UfleJ'Wfl1\9lb?l1mVl~fl (R.C. .. 
BOX CULVERT) VleJt1'-:itl11fl1-:i?11'1-:ifleJ'Wfl'11?1 b?f1m Vl~fl bzjeJ'Utl'U\91~-:ifleJ'Ufl'11?lb?f1mVl~fl vI1L VJt1'Ub1eJfl[)'Ufl11?1L?f1:u 

K = 0.6110 + o.G>o It/lo + o.G>&:' Ct/Co + o.1€Jo Mt/Mo + o.1€J&:' St/So 

611.inl ~1'\.J lfl':i~'ril~1~ b vi an Vl:intJti-:i ?f ~'\"l1m 'Vl~fl~1V11'uflm~'W.rr1:ut1'U'W 1f11-:i L VI~ fl~1V11'u~191~-:iu1 t1"'i111"'i11 

'1lil\71LL 6111'\.J?f-:i b6'111 'V'lvh LL 1-:i?f-:i L?f1l'Vltl L?f1 b 'V11VJl"ltl 'Vl1eJ-:i1'U bf11-:iL Vl~fl~'U~il~fl'l3ru~f1~1tlfl~-:i tl'U bL~1:1.h1:uti-:i 
" " ' -:i1'U~\7l~-:iL6'11 bf11-:iL Vl~fl?11t16'f-:i'lJeJ-:ifl111 'V'Jvh~1tlf:.J~\91LL vi-:itJ1~L 'V11"11 'Vlt1 

1-if'rill'l':i K = o.1€J&:' + o.G>o It/lo + o.o&:' Ct/Co + o.wo Mt/Mo + o.~o St/So 
" 

vi:u1191~ ~ ~1'1J"llatJ':i~'Vl1'1J 
~.&::' ~1'Wf"IB'Wn'il'l 1aj':i1:ub viamba~AeJ'Wfl'il?l 1911191Aae:i~ 'Vl:in t1tl'-:i -:i1'UfleJ'W fl1 \91 L?f1m V1~fl~Vifl?i1'U 'll"eM 

b Vl~fl[)[lfl:IJ1 Lbtl flfl1'U1 ru~1-:iV11fl61Jem1W·ht1 'V11-:i1~'\J1 t1tl1~'U Vl1eJmf111'1.l~U1~'V11'UU1~fl [l'\J61Jtl-:i L zjeJ'U 61i-:iil~qiqi1 
,, 

I .::::.I CV I I Q.J 

LLtlfl"'il1 ti LU'\"l1~-:i1'UfleJ'Un':i\91\7l-:iflm1 L 'V11'W'U 

Hfrtl?l':i K = o.~o + o.G>~ It/lo + o.1€J&:' Ct/Co + o.!Do Mt/Mo 
" 



a.I .c::t d 0 .d!SJ i/G.I CV Q.I '1 ii QI o 3 ~ Q. ff 

t'l"!lm1F11'Vlf'l'l'IJ1ru01ll~\1l"a'VI b"lln'Uat1.Jty1bb'U'U'lh'U"a1f'l1bt'I 'ilt'l'Vl1"ll'Ubt'IE.lm~vi-a1.:ivi1ru"!lci 

K ESCALATION FACTOR 

it ~"llil-a1F11~'U~l.nF1i11 tl"llei.:i'lh~b'VIA i.ub~eiuvf a.:i.:i1ubb~a~.:i1t'I 
lo = ~"llil-a1F11~'U~l.nf'li11tl"llei.:itl-a~b'Vlfl b'L!b~eJ'Llvibtlt'l61feJ.:Jtl-a~m~-a1F11 
ct = ~"llii-a1m611bll'LI~ i.ub~eiuvla.:i.:i1ubb~a::.:i1~ 
Co = ~"!lil-a1m6iibll'L!~ i.'L!b~eiuvlbtl~61fei.:itl-a~m~-a1F11 
Mt = ~"llil-a1F11-Ja~rieia~1.:i (bh1llb'Vl~mba~6iibllti~) i.ub~eiuvia.:i.:i1ubb~a~.:i1t'I 
Mo = ~"llii-a1F11-Ja~rieia~1.:i <'Wnllb 'Vi~mba~611bll'IJ~)i.'L!b~eiuvlbtl~61fei.:itl-a~m~-a1F11 • 
st ~"llil-a1F11b'Vian i. 'L!b~eiuvla.:i.:i1'L!bb~a~.:i1t'I 
so = ~"llil-a1F11b'Vlan i.ub~eiuvlbtl~61fei.:itl-a~n1~-a1F11 
Gt = ~"llii-a1mb 'Viamb~ub~ci'Uvl~i1\11 i.ut1-a~b'VIA i. ub~eiu'Via.:i.:i1ubb~a~.:i1~ 
Go = ~"llil-a1-a1 bb~'L!b'Vlam~ciuvi~a\11 i. utl-a~b'VIA i. 'L!b~eiuvlbtlt'161fei.:itl-a~mt'l-a1F11 
At = ~"llil-a1F11bbeia.Wa~ i.'L!b~eiuvla.:i.:i1'L!bb\9ia~.:i1~ 
Ao i"llil-a1F11bbeJ'iil-Wa~ i.'L!b~eiu'Vibtlt'16UeJ.:itl-a~mt'l"a1f'l1 
Et = ~"llil-a1F11bF1~ei.:i1ijmbba~tJ~.flru'1 i.'L!b~eiuvla.:i.:i1ubb~a~.:i1t'I 
Eo = i"llil-a1F11bF1~ei.:i..ijmbba~'U~.flru'1 i.'L!b~eiuvibtl~61fei.:itl-a~n1t'l-a1F11 
Ft = i"llii-a1F11tl1a!u~b61fa'Vlll'L!b~1 i.'L!b~eiuvla.:i.:i1ubb~a~.:i1t'I • 
Fo = i"llil-a1F11tl1~'1J~b61fa'Vill'Ub~1 i.ub~eiuvlbtl~61fei.:itl-a~n1~-a1F11 • 
Act = i"llil-a1F11'Viei6iibll'IJ\1li.ci~u i.ub~eiuvla.:i.:i1ubb~a~.:i1~ 
ACo = ~"llil-a1F11'Viei6iibll'IJ\1lbE.l~'IJ b'Ub~eJ'IJvibtlt'l61feJ.:Jtl-a~m~-a1F11 
PVCt ~"llil-a1F11'Viei PVC b'Ub~e!tivla.:i.:i1'L!bb\9ia~.:i1~ 
PVCo = ~"llil-a1F11'Viei PVC b'L!b~e!tivlbtl~61feJ.:Jtl-a~m~-a1f'l1 
GIPt = ~"llil-a1F11'VimV1ane11tJa.:in~~ i.'L!b~eiu'Via.:i.:i1ubb\9ia~.:i1~ 
GIPo = i"llil-a1F11'Vieimanei1tJa.:in~~ i.'L!b~eiuvlbtl~61fei.:itl-a~m~-a1F11 
PEt = ~"llU'a1f'l1'Vifl HYDENSITY POLYETHYLENE i.'L!b~eJ'IJvla.:i.:i1'1Jbb~a~.:i1~ 
PEo = ~"llil-a1F11'Viei HYDENSITY POLYETHYLENE b'L!b~eJtivlbtl~6UeJ.:Jtl-a~n1~-a1F11 
wt = ~"llil-a1F11a1ci1vNh i.'L!b~eiuvia.:i.:i1ubb~a~.:i1~ 
Wo ~"llil-a1F11a1ci1'V'lV11 i.ub~eiuvlbtl~6Uei.:itl-a~m~-a1F11 



., 
(9). m1ri1'U1ruV111°11 K "il1n~\9l1 \9l1:w~n'jjru~..:i1'Ui!'U 1 1m.Ut'l-m=i'1Jv1'llti11fl11'61~ne:J611'1..:i'1JeNm~vi1-N 

vnru'll~ b~t.I boif:o1'U'1J€l..:JU ~c:tQlO b U'Ubflill6Vlb 'Ufl11A1'U1ru 
"' 

~. m1ri1'U1ruV111°11 K ?f 1V1ru mru~ii..:i1'U ri €l611'1..:iV1'11 t.1u1~ uw1n:we:J t.1'1 'LI?lruru1 b~ t.11n'U"il~l'i'e:J..:i bbt.iflA 1 
'\) v v 

ne:J611'1..:i bb~'1~u1~ b.flVI 1 vr-u~ b"il'U\9l1:w~n'jjru~'1J€l..:i..:i1'U,!'U bb'1~ 1 Vi'G1€l~fl~€l..:inuG'f \9l1~1~n1V1'U~ 11 
'\) 

Ql. m1ri1'U1ruV111°11 K n1V1'U~1im.uvi~ilm1 Q1 ~1bb'Vltl..:ivin~'U\9l€l'U 1~t.1hliim1u~b~'jjbb&i~n1V1'U~1vrv11 
b'1'1J?l:w~'U5 (b u~t.irn Vit.iu) 1 Vi'b ll'U~'1?11 b ~"ilne:J'U bb~1~..:it11 ~'1~'111H5l uflrunut'11 b'1'1Jfl..:i~V11!1 b'1'1J?l:w~'U5,!'U 

'\) 

ct. 1Vi'Vl"il11ru1b~'Ub~ll'\11~€l'1~11f111°11..:i1'U "i11m1fl1~erru~1..:iv\'1?1n1ru1\9ln&i..:inuer11~1..:i b~e:Jl°l1 K \9l1lJG'f\9l1 
'\I o~ IV '\I '\J 

?11V1-rrn1'Urie:iG1~1..:i,!'U 1 b 'Ub~e:i'U~ci..:i:we:irn1'Uiil°l1 bu~t.1'\.Jbb 'lJ&i..:i1 u"il1nf11 K b 'Ub~eJ'UbU~"lle:i..:i'lJ1~m~11fl1mnn11 
ct% ~'LI1u 1~t.1t11buvn~ci1'W~bn'U ct% mri1'U1ruu-rub~iiV11e:i'1~1°11..:i1'Ubb~1bb~mru a~t.11:iJf'\~ ct% bb1n1Vf) 

c:r. 1'Llmru~erru~1..:i 1:iJmm1riv\'1m1rie:iG'f-S'1..:i1Vfbb61'1bG'f~"il \9l1m~t.1~b1m1'LI?lruru11~mll'Wm1ii~~ 
'\) v v 

'lJe:i..:i~fo..[1..:i f11 K \9l1ii~\9l1~1..:i1 ~"il~t11m1-ifl'Wm1ri1'W1rul°l1..:i1'U 1m-iff11 K '1Je:i..:ib~e:i'U?J~Vl1t.1\9l1iim~?lt11t111 'Vl1e:if11 

K '1Je:i..:ib~e:i'U~?i..:iiie:Jrn1'W"il~..:i bb~1 bb~111°11 K t'111~"il~iif11ue:it.1n11 
'o::i. m1~1m~'Ubb~&i~..:i1~ 1 Vf~1t.1f11~1..:i ..:i1'W~~fo~1..:iv11 Mbb~&i~..:i1~ \9l1ii?lruru11 urie:i'Uci1'U1°11..:i1'Wb~iiV11e:i '\) v v 

f11..:i1'W'1~&1..:i zj.,:i"il~A1'U1ru1~~m~e:im1uv1'llti11m1'G'f~rie:i6'1{1..:i zj.,:it11mri1'W1ruV11f11 K '1JeJ..:Jb~eJ'W~?i..:iiie:Jrn1m1~ 
,!'W 1 b ll'W~ bb il'Ue:J'Wbb~1 b~e:iri1'U1rub~'Ub ~ii 1~ Vf'1Je:Jv\'1 m1ii \9lfl'1..:i b~e:J..:im1b~'Llnu?f1i! mu1.b~mru 



- bflO -

"N' btl'Um1f11~ii~..n;1tl':i:: 11:.1"lltl~1a.in'U" Vim t.1fl1i:w11 'Uflfl~li11a.1~1V11e:iil~uflfl~~b oiJ1 b?f'Um1fl1 b ~ e:i1'u..:!1.:i 
" ' ' 

1'Wm1'\.J1~~-rn..:!1.:i'lJe:i.:i mii b ll'W~llci1'U 1~ b?i t1 hJ111~ t.1'V11.:i1?11.:iV11e:i 'Vl 1-:i-el e:iii 1'Wfi"iim1'llt1.:i'U fl fl~ li':i1ii~ 1V11 eJ"u ~ u fl fl~ ~'U 
'lJ 'U 'I 'I 

~ b oiJ1 b?1'Ue:i11fl1b~e:i-ru~1.:i1'Wm1'\.J1~ii~..:!1.:i'lJe:i.:imii1 'Wfl111 b~ t.11n'U 
" 

m1llci1'U 1~ b?it.1 hl111~ t.1'\111.:i l?"l':i .:iV11e:i'V11.:i-ei'e:i:l..l'lJeJ'l'Ufl A~li':i1:l..l~1V11e:iil ~'Ufl A ~~.:i mh1oiJ1.:i~'U 1~ bbn m':i~ 
' ' 

Uflfl~li11:l..l~1V11tiil~uflfl~~.:in~11llm1:l..l61':l..l~'Wfin'W 1 'W~ m~ru~ ~.:i~e:i 1 utl 
' ' 

(<9l) llfl11:l..l6"i1~'U5n'W1'Wb'B.:i'U1V1111~t.1~..()~m1 Vf'Uci1'U~..()~m1 m1iim1~..()~m1 ~u'1V111 V11e:i~lle51'U1"il 
'lJ 'I 'lJ 'U 'U 'lJ 

1 'W m1\?11bilm1'U1 'W fi"il fl11'lleJ'l'Uflfl~li11:l..1~1V11e:i'lle:i.:iil ~tJflflm1 t.JVl~.:i lle51'U1'1V11e:i?11m 1t11.rre51'U1"il 1 'Wm1u'1V11':i 
' ' 

..()~ m1 fi "ii m1'lJ e:i.:i ufl fl~ 011:!..!~1 Vl1e:i'll e:i.:iti ~u flfl~ B m11:.1V1~.:i V11e:iV1~11:.1111:.1 ~ b?t'Um1 f111 Vi'bbn mii bb~ ~ m Vi'u~ m 1 
' ' " 1?1~1~ n~1.:iB b~ n'V11e:iil n?t1'Un11'\.J1~ii ~ ~ 1-:i ~1 m~uuB b~ n'V11e:iiJn-~ fl#.:itl 

" 
C®) llm1:l..16":l..l~'U5n'U 1 'Ub 'B.:i'Vl'U 1~t1~btl'UVi''Uci1'U 1 'WVi'1.:iV!'Uci1'U?11~ru Vl1e:i~b tl'UVf'Uci1'Uhhl1n~f111:l..l-rue:i~ 

'I 'lJ 'I 'I Q.I 'U 'I 

1'UVi'1.:iV!'Uci1'U"il111~ Vl1e:i ~~ e:iVi'm1ti1 Vlru1 'U'U'1~'Vl"il1n~V11e:iu1~'Vl:l..IV1161J'U"il111~ b u'UV!'Uci1'U 1 'WVi'1.:iVl'Uci1'Um~ ruV11e:i 
'I 'U 'I ctJ 'I 'I Q.I 

Vi'1.:i~'Uci1'U"il1 n~ Vl1e:i b ll'U~~e:i~m1t.11 V1ty'1 'Uu'1~'Vl"il1 n~V11e:i'U1~'Vliim61l'U"il1n~ B m1 t1V1~.:iV11e:iV1m t.111 t.1~ b?1'Um1f11 

1 Vlbbnm:l..I bb~~m Vi'u'1m11?1~1~n~1.:iB b~n'V11e:iiln?1'1 'Wm1u1~:l..l~~1.:i~1t11~uuB b~nme:iiin~fl#.:id 
" " 

1"1111 "N'lie:i~'U':i11:.1i.vmi" 1 Vi'V1mt1m1i111 
" ' ... 

(n) mru~b?f'Um1fl1~lle.J~u1~ 1ti61Jtl11iinm~V111.:i~b?f'Ut111f11~1t.1n'U V1mt1fl11:l..111 ~~e:iVi''U zj,:i~e:i 
'lJ 'lJ 'lJ 'I 

Vlmn'Wn11.re:it1~~~?1uVl11 'Ufi"il m1i!'UV11e:i 1'WeY1?111ci1'Um:l..l~flru~ m1:l..I m111 ~1 t1 m1~?1~ b ,-;;'U?f:l..lf111'\.J1~ mf'I r\'1V1'U~ 
' ' 
cl1Vl-rufi"iim1'U1'lu1~ b.fl'V1V11e:iu1'l'll'U1 ~ 

C 'll) mru~ b?f'Ut111fl1~lle.J~u1~ 1t.161Jtl11:l..ln'U1~V111'l ~ b?f'Ut111A1 nm.TI Vi'u'1m11?1m ~n~1'lB b~ n'V11e:iilncl 
" " " 

Vim tJ fl11 :l..111 ~~ eJVl'Uzj'l ~ eJVl'U b n'U n11-r tit.I~ ~Vf 11 'Un "ii m1i!'UV11e:i 1 'WeJ \?111 ci1'U \?11:l..l~fl ru~ n11:l..I m 111 ~1 tJ fl11~ ?! ~ 
'U 'I q 'I 

b~'U?f:l..lm1u1~n1f'ln1V1'U~cl1V1-run"iln11u1.:iu1~b.fl'VlV11e:iu1'l'lJ'U1~ 
(bn) llfl11i16\'i1~'U5n'U1'U~m1-ru~h1n'U1~V111'l (<9l) bb~~ (®) 1~t1~..()~m1 Vf'Uci1'U~..()~m1 m1:l..lm1 

" ' " 
~..()~m1 ~u'1V111 V11e:i~lle51m"il 1 'Um1\?11bilm1'U1 'Wfi"ilfl11'lleJ'l'Uflfl~o11i1~1 Vl1ffw~u fl flm1t.1V1~'l b U'UVl'Uci1'U 1 'WVl1'l 
'lJ 'lJ 'U 'I 'I 'I 

Vi'Uci1'U ?11~ruV11e:iVf 1'lVi'Uci1'U"il 1 n~ V11e:i b ll'U~~e:iVfm1ti1w111'Uu1~'Vl"il1n~V11e:iu1~'Vli1V1161l'U"il1n~ B m1 t1V1~.:iV11e:i 
'I QI q 'U 'I g~ 

V1mt111t.1~ b oiJ1 b?f'Um1fl11 Vlbbnm:l..I bb~~m Vi'U'1m11?1~1~n~1'lB b~n'V11e:iiln?11 'U m1'\.J1~ii~..:!1'l ~1m~uuB b~ nme:iilncl 
" " 

fl#'ltl V11e:i1'UtTtin~'Un'U 
m1\9"111 'll9i1 bb VIU'l rn1 b U'UVl'Uci1'U Vl~m oiJ1~e:iVi'W~'l n~ 11oiJ1'l~'U'lleJ'l~?fm?f Vl~eJ'U\?11~ ~'l hlm1~iJ ~m1~ 

'I 'I 'U 'I 'I 

'llt1'l'Uflfl~1'W (<9l) (®) bb~~ (bfl) 1Vf~e:i11bll'Urn1\?111.:il9'i1bbV1tl'lm1bll'UVi'Uci1'U V11e:im1~t1Vf'U'llt1.:iuflfl~~'ln~11 
'I 'l 'I 'I 

1'Umruuf\fl~1~Hzje:i'Uflfl~~'UbU'U~..()~rn1 Vi'Uci1'U~..()~rn1 m1iim1~..()~m1 ~u'1V111~bU'UVl'Uci1'UV1~eJ~ 
'I 'I 'U 'I 'lJ 'U 'lJ 'lJ 'I 'lJ 

~e:ivt'U 1~ ti~l?"l'Ube:i.:i b u'Um ieJ'1m"il 1 'Um1u~vi11~ bb Vl"il~'l vi1e:i b ll'Uvt'Uci1'Uvt1e:i~~e:iVf'U~ bb Vf '1'1'l'llt1'lVi1.:iVf'Uci1'U vi1e:i 
'I 'lJ <j 'lJ 'I 'I I I 

.::::.. Q.1 o Q.I <:!i .::::.. Q.I O QJ 2J I ..::;:I V 11 I .drl .::::t. QJ 0 Q.I .drl .<::::t. Q.I 0 Q.I .,::,,! .t:::ll V 

m~'Vl"i11n~ vi1e:im~'Vl:l..IV1161J'U"i11n~ bb~1bbl?1mru bb~~Vl1'lvt'U?f1'U me:im~'Vl"i11n~ V11e:iu1~'Vl:l..IV1161J'U"i11n~'Vlbnt.11'lleJ'l 
' ~ 

1~ b?1'Um1m 1 vtbbnm:l..11 'U m1u1~:l..l~~1.:if1111 b~mn'U 1 Vi'~e:i11~ b?1'Ue:i11f11vi1e:i~ b?1'Ue:i.:i1'Uu'UiJf111:l..l6"i1~'Ufin'U 1?11i1 c <9l) 
" " " 

(®) vi1e:i (bfl) bbG\'1bb~mru 



- Gfl@) -

"m':i-U'~"l111.:im':ibb"li.:i-Uu':i1mil~1.:i buucr':i':ia.i,, 'Vim f.Jfl11:w-J1 m1~~b6'l'Uei11f1111f.J'V!~-:i 'Vl1eiV11;11 f.!11 f.J 
" 

rm~vhm1eicl1.:i 11?1 ~ eJ'Ub U'Um1i1?1'll11.:iV11m U'U~U6'111fl'Vl1ei hl b Ul?I fam?l1 Vfi1m1bb6ll.:iim1 fl1eJ cl1.:i b U'l..!iff~:W 1 'Wm1 

b?l'Ue:i11f11~eima.1 hl11"il~m~v1111?1f.Jf1116'l:wf.Jei:wn'U 'Vl1ei Ll?lf.Jfl111VJ'lleJ1Vf'Vl1ei-Su11"il~1 Vf b~f.Jn-Su 'Vl1eJf.JeJaJ"il~1'u b~'U 

'Vl1ei'Vl1''V'l6~'U 'Vl1eiu1~ 1f.J'1lt1~'U 11?1 'Vl1ei 1.Un1~-:iu1~'Vl~11f.J 'Vl1ei.U:w.U11"il~ 1.Url1~-:iu1~'Vl~11f.J 'Vl1ei bb6'11?1.:imm1eY'Ub ll'U 
' " ' 

b Vi"il V11eim~v11m111?111?1f.J'Vl"il~l?l ~.:i-d' L1?1f.Ji1i'l?lti'\.J1~6'1.:ir°i~"il~ bb?l1.:iV11'\.J1~ Lf.J'1l'W1 m~V111.:i~b?l'Wei11f11~1f.Jn'U 'Vl1ei 
' ' " 

b ~eJUW bf.J'1lU bbn~b6'l'UeJ11fl111f.J'Vl~-:J11f.J 11?1b U'U~i1~'Vl6vi'1~ruru1 num:w 'Vl1eJ b~eJ'Vl~fl b~f.J.:j fl11bboLJ-:iim1f11eJci1-:i bU'U 
\I 'U QJ QJ 

'511:w 'Vl1eib~ei 1Vfbn1?1m11~b'IJ~f.Jum:w11?1f.Ji11'llbll'U1 'IJ1 'U'V11-:iu1~neiu'51n"il'\.Jn~ 
' 



'J1tlfl1'J 

(9) 

lv 

i;n 

cs:'. 

er 

b 

ml 

~ 

~ 

b€lfl?!1'Jbb'W'\JVJ1m€lfl?!1'JU'J::!fn~'J1f11~1.:i <ifB C9l.C9llv 

bb'W'UV11mBfl?11'Jtl'J::!fl'l~'J1f11~1.:i b~'ll~ \ilfl.eb/ (9)~ /lvttl:>b ~.:i1'W~ C9llv \ilmfl:i.J lvttl:>cr 
' 

bb '\J'\J b'\Jbb~.:itl~mru.:i1'Wbb~::!'J1f11 iJry~'J1tJm'JriB?1.;'1.:i <~.:i'J1:1J'J1mf111'?1~ ~tlmru bb 'J.:i.:i1'W m~tl'J::!bi1vi~1.:i 6lbb~::!n1 hHlii'1mb~1) 
n'ilm'J:i.Jtlfotl"J.:ifl1'Jbb iJ.:iVil'1Vl1.:Jfl1'J'il'J1'il'Jb ~€Jf111:1JU~€l~.n'tJ Vl1.:JVl~1.:JVl:w1m~'1l C9lrncrm1 \i1€J'Wf11'\Jfl:IJ oC9loo 

' ' 
\i1€J'W vi1.:ib<iJ1bzj€J'Wi1ii'l'rn 'J::!Vll1.:J fl:i.J.~+o~cr - fl:i.J.~+~cro tl~mru.:i1'W C9l bbvi.:i 

" 

'J1tJfl1'Jbb~~'J1fl1 ~€J'Vlil1 tJ b ll'Wl'i'1Vl'Ll.:!~€J 

.:i1'Wm.:ill1bLS1~'1l~\i1€l '1l'W1~b'\J1 
' / 

b ll'Wb1'W .................................................................................. '\J1Vl ............................. ?l\i11.:irl 

.:J1'Wl'i'~~'W / 

b ll'Wb1'W ........................................ ················ ··················· ....... '\J1Vl ............................. ?l\i11.:Jrl 

.:J1'W~'Wfl:IJ fl'WV11.:i _.,..-

b ll'Wb1'W .... ······ ........................................................................ '\J1Vl ............................. ?l\111.:Jrl 

.:!1'Wl?l~fl~b~€Jfl "fl" 
' _.,..-

btJ'Wb1'W .................................................................................. '\J1Vl ............................. ?!\111.:irl 

,, 
.:J1'W'J€J.:Jv.l'WV11.:Jl?!~:IJ1~'J1:1J 

' /" 

b ll'Wb1'W .......... ························ ................................................ '\J1Vl ............................. ?l\111.:Jrl 

,, 
.:J1'WV-l'WV11'lii'W fl~ fl 

' 
/ 

b ll'Wb1'W ... ········ ....................................................................... '\J1Vl ............................. ?!\111.:Jrl 

.:i1'Wm~bbB?!V1~\i11 'l/ll'J:i.J bfl\il / 

b ll'Wb1'W .... ······· ....................................................................... '\J1Vl ............................. ?l\111.:Jrl 

.:i1'W.ff'W~1'1'11.:Jbb€J?IV1~1'lf1€l'Wfl~\il Vl'W1 o.ocr :IJ. .....---

b ll'Wb1'W .................................................................................. '\J1Vl ................ ······· ...... ?l\111.:Jrl 

.:i1'W~1Vl1'l?!b~€J~~~tl'J~bi1Vl lv 

b tl'Wb1'W. ·················· ............................................................... '\J1Vl ............................. ?!\111.:Jrl 

Vlil1tJ 

\il'J.:IJ . 

~'\J.:IJ. 

~'\J.:IJ. 

~'\J.:IJ. 

~'\J.:IJ. 

~'\J.:IJ. 

\il'J.:IJ. 

\il'JJJ. 

\il'J.:IJ. 

':il1'Wd'W 

(ESTIMATED) 

C9l,~oo 

, 
lv,ocro 

I 

lv,ooo 

/ 

ivin10 I 

lvrncr 
I 

lvocr 

I 

~cs:'.cr I 

~lvcr 

I 

C9llv,cs:'.C9l0 

' 

'J1 m ~ Bmh m ll'W 

\911b~'1J ('U1Vl) 
bll'Wb1'W ('U1Vl) 



-Iv-

"iltJfll';j "ilC.Jfl1"ibbG1:mrn\;\ei'V!tl1t1bll'U~1'Vli1.:i~ei 

(9)0 .:J1'U'1JB'U~'Ui\'U 
/ 

b ll'U b1'U .................................................................................. 'U1Vl ............................. ;;'1 \lll.:J fl 

(9)(9) 'l1'Ubb~.:J~'UflB'Ufl~\ll~lJA'J1:WoU'UGi'J'Ub~tl1 bb 'U'U611b ~'1"i'\.J / 
~ 

b ll'Llb1'Ll .................................................................................. 'U1Vl ............................. '1\lll~fl 

G>lv '!1'\Jbb~.:J~'l.JflB'Ufl~lllGi'J'l.JDWI bb'U'U~lb~'<il"i'\.J 
~ ,,,...--

b lJ'l.Jb1'U .................................................................................. 'U1Vl ............................. '1\911.:Jfl 

G)Ql 

,, 
.:J1'Ub!i'11 n'Ll'if!V11.:J b~'U.if l:W'U~b 1ru bfll ~mrn 

----
b ll'Ub1'U ....•............................................................................. 'U1vi .................•........... '1\911.:iri' 

G>cs'. 'l1'Ubb~'l.J~'\JflB'Ufl~\llbli'1~:Wb'Vl~fl'Vl~Bl'U~'Vl'l.J1 a.ob :W. (~'JoUWl'Vltll'U) / 

b ll'Ub1t1 ..............................................................•................... 'Ul'Vl ............................. 6'1\911.:iri' 

(9)~ 'l1'UtJ1tJ'<il"i1'<il';i bb~'UtJ1tl'<il"i1'<iJ';j / 

b ll'Ub1'1.J .................................................................................. 'U1vi ............................. '1\ll1.:ir1 

G>b 'l1'Ub!i'11tJ1tJ'<il"i1'<il"il°IB'Ufl~\ll '11'1.JlWI O.G>lvXo.G>\v :W. 
/ 

b tl'l.Jb1'1.J .................................................................................. LJ1vi ............................. 6'1\911.:iri' 

(9)(,'l) .:i1'1.J11/'J~1bb6'1'lli'1l1-!lbii'1111/'J~1bb'U'UM.:ib~tl16'1.:J ci.oo :w. '!IUWI HPSL lv~o WATT, CUT - OFF / 
~ 

b llub1'1.J .............................•.................................................... LJ1vi ............................. 6'1\911.:iri' 

@)~ .:i1'Uh·.J~lbb6'1.:J6'111.:ib6'111v-J~1bb'U'UM.:iri6'1.:i ~.oo ii. '!lilvi HPSL lv~o WATT, CUT - OFF 
~~ / 

b ll'Ub1'1.J .................................................................................. LJ1vi ...............•............. 6'1\911.:iri' 

G><i .:i1'U 1 vJ~1bb6'1.:i'111.:in1'Vl'l.Jwi~vi~.:i1'V!lJ611'Vl-r'Ub'111 vJvhb~ii cM.:ib~t11'1.:i ci.oo iiJ 
~ 

b ll'l.Jb1'U .................................................................................. 'Ul'Vl ............................. 6'1\911.:iri' 

'Vltl'rn 

:w . 

:w. 

bbvl.:J 

~'l.J 

\ll"i.ii. 

\ll"i.ii. 

ii. 

~'l.J 

~'U 

~'l.J 

'ill'Ud'U 

(ESTIMATED) 

G>,GllOO 

/ 

G>,oblv 

I 

cs'. 
/ 

cs'. / 

c:;Mcs'. 
I 

I 

--
G>G>.iio 

I 

--
bes'. 

I 

--
(9)0 , 
Iva 

r 

--
(9)~ I 

"i1rn\;\eiw11dmtlu 

~'JbG'\'11 ('U1V1) 
bll'Ub1'U ('U1V1) 



- Q1 -

11tJfl11 11tJfl11bb~~11f11~B'Vlthm tltJ1'i'1V1i1.:i~v VltJ1tJ 

!>i''lJ .:i1tJ'1imJ1vH11mmrh:1 ?11V1fob?111v.Jvhb~hJ (M.:ib~m?t.:i ci.oo :JJ.) 
" 

~o 
~ Q>, ,....,,,.. ~ 

b iJtJb.:JtJ .................................................................................. u1vi ............................. ?11>11.:ifl 

~(9) .:i1tJ&lb~'lJ'<il11'11'll'Ll\91 THERMOPLASTIC PAINT (~bVl~B.:J&~'1J11) r- 1>11.:IJ. 

b ll'lJb~'lJ .................................................................................. u1vi ............................. ?11>11.:iri' 

~® .:J1'lJV11~'1JBU~'lJ~'U / 
1>11.:IJ . 

b ll'lJb~'lJ .................................................................................. u1vi ............................. ?11>11.:ir1 

.:J 1'\Jbfl~B.:J"1:1.J1 tJ f11'U fl:IJ fl11'<il11'11 b 'W.:i1'\JnB?f ~1'1 
' 

b'Vll.!1~1tJ 1'JGTI / 

b ll'Ub~'U .................................................................................. u1vi ............................. ?11>11-:iri' 

®«'. ri1H~1ti~bl'l'efm:1J-rrvn1V1'U\91 i 'll\91 
' / 

b ll'Ub~'U .................................................................................. u1vi ............................. ?11>11.:iri' 

11flWJ:1J~'l~'UbU'U1'i'1V1iJ'.:i~v (u1vi) 

d v 

'il'1mtJ 

(ESTIMATED) 

ct'.c::t 

/ 
--

C9J,ctcict 

I --
Gncto 

r 

C9) F 

C9) 

i 

11f11~vV1tl1mtltJ 

l'i'1b~'1J ('U1Vl) 

rnJbllm~tJ~.:ii'U 

~.:J'll€l ........................................................... ~b?f'UB11f11 

(. ............................................................. ) 

V1U1mV1~ 
' 

(9). 1 'Llm1t11::: mvi11 ml'l~ -1tibJ b tl'Llm1~nlJ'vi11m..iV11-1V1m-1'il::: !Ke:i-1.;J1-1V1~e:i"-1'Ll1..i 1 'Lltl't;yC1J1 

l!:l. V11n:U.LJe:i-UvioLJ'e:i'IV1~B?11 b V1~t11:::m1 tvi~v11t~m..iV11'1V1ffJ'l1ilB1'il{i'1'1V1~e:i"'!'U1u 1 'Lltii;yty11iil ~ b?t'Lle:i11l'l11 ~1'111u ~'LltJBu11'il::: 1il b~tl n~B-11'11batJV11tJ11'1 'l 'il1nvi1'!wum1 

bU'lJb~'lJ (u1vi) 

m m1b?t'Llm11'11ri1-11'LI t '1f wuum~..i"ri1b Yiu 11'1tJ 1 ~b?t'Llm11'11~11um~u"ri1b ~..i bbi11 bb"::: 1 ~bb 'L!u~1•u1m'V1~1tJ1 uvi::: •ti tJum~u"ri1 '~im uu .fl'V1. ®o m'V1~B..i nu 1 u b?t'LIB111'11 ~' tJ b?t..iB 
" " " 

cs:. erb?tum11'11 \il'iJ~ b?l'U'il'i11'11 lli'iJVIU'JtJ b uulli'1V1'Ll'!a'il'V1 m1tJ m1 
" ' 


