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'Vl1-ltl'U'U 1i'1-:11'U GnG)Ci'.Gno -:11'U61!ellJ 1 v,1vhLL'1-:1'111-:1LL'1:: 1 v,1itlJtlJ1ru'<i111'<i11 'Vl1-:1"1'1'N'Vlmm"1"!J G)Obd'. \Jlel'UF11u~lJ 

"' 'i' .J ( o ) ., "'"'• I "' ~ "' ' oG)olo \Jlel'U 'Vl'Uel-:Jn"11 - ~~t:1Jb"1n 'Vl nl.l.bo+d'.G)<i'. LLtmu1-:i1::m mmuu1::m~11Fl1m"1n'Vl':iel'Un'1 (e-
' ' 

bidding) 11mn"11-:J"!Jel-:J-:11'Uflel'1~1-:JL 'Un11tl1::mm1mFlf-:1dLtl'UL~'UJ-:1i'U ~gi!o,~"1/b.oo 'U1Vl (Lf11LL'1'UL~~'Vl~'U 

Lf11~el El L ~ ~ ~'U'Vln 'U1'Vl '11'U) 

~t'U-vm"1'Uel'<il::~eJ-:ii1Flru"111'U~ ~-:i~el 1 tJd 
V ' 

... 
G).lJFl11lJG'l1lJ1':itl\Jl1lJn~'VllJ1tl 

lo. 1lJLtl'U'UFlFl'1~11'1::'11EJ , 

Ci'.. 1l-iLtl'U'UFlFl'1zj-:Jel~':i::'Vl11-:Jtln':i::rum1~'U"LJelL'1'Uel'Vl~mi·hin1ru1numl1t1-:i1'U"!Jel-:J.Y~H-&1Fl':i11 
Ill \J \J ID~ &I d,I 

L ~el-:J'<il 1 n L tl 'U~ffil-l ~1'U Lnru,i m 1tl -s:: Li1'U ~rn m 1tl fi'U~-:i 1'U"ll el-:J ~tl1:: n el'U m11J11l.l'rn Lu vu~-r~l.l'U 1J1~11 m1 m::V111-:i 
" d.J \J ..a 

m1Fl~-:i n1V1'U~1J11l.l~tl1:: m Pl L~tl LL ~1'1 'U1::uu LFl~el~1 t1'111G'l'UL Vl Pl"!Jel-:Jn':il.l'UtlJ"Unm-:i 

1 ' a .J d 1~ cv ci1 d ,.,,:, 111 11 .:i1 4 41 v a ,.,~ , 
d'.. lJ Li:J'U'4FlFl'1'1l-:J~n':i::'46lJel 1 b 'U'Utlj6lJ':i1tl6lJel~'Vl-:J-:11'ULL"1:: ~ LL'<il-:1 L1tl'U6lJel b 'VIL i:J'U~'Vl-:J-:11'U"!Jel-:J'Vl'U1tl-:11'U 

"llei-:i-Y~ 1 'U1::uu LFl~el~1 t1'111'1'U L 'VlPl"lleJ-:iml.l'Uru"Un"11-:i zj,:i11lJ~-:iii~uFlFl"1~~i-:i-:i1'UL tl'LllXm'11'U~'<ij~m1 m111 m1~ 
d,I ct/ , \l " '\J \I 

'<ij~n7':i ~'U~'Vl1':i ~i1e11'U1'<il 1 'Um1~1L U'U-:J1'U 1 'Un'<iln11"1JeJ-:1ii~uF1F1m!'UJ11t1 
V V • 

"11. Ltl'UU~'UFlFl"1~i1m-B~-ru~1-:i-:i1'U~tl1::m~11Fl1BL~nV11eJiini~-:in~11 
' V 

~- 1l-iL t1'U~i1~"tJ1:: 1v'lltli111n'Unu~t'U-vmG'l'Uel11m-s1t1~'U~L-v1~'U-vmm.m t lXLLnmlJ'Vl1-:1V1"11-:i 1~v 
V V 

LL"ll1-:J'Vl1-:J'Vl"11-:J-W~ru L"1n~ G) ru 1'Utl1::mP1tl1::m~11F11fa~n'Vl1eJiin'1 'Vl~el 1l-iL tl'U~m::vhm1B'UL ti'Um1"LJ~"!J11-:i 
' V 

m1LL~-:J"LJ'U':i1Fl1el ~1-:i L U'Ufi':i':il.l 1 'Llm1tl1:: m m1mB L~ nV11eJiln'1 Flf-:id 

~- 1l-l L 'U'Um~.Yrneln~'Vli'Vl~elFl11lJfllJ tl'U zj-:Jel1'<iltl;; L'1fi 1l-l tlel1J~'UP11'11 'Vl El L 1'ULL~.Y~'U1'1"!Jel-:J ~~'U-Vel 
\I , ~ d,I \I 

L'1'Uel 1~i1r11i-:i 1 lX'1"1:: Leln~'VliLL'1::Fl11lJfllJn'U L'U'U11i!'U 
' 

~I "'al .J.J' QI I II 11,/cv Q.I q 
G)o. L u'U~ u1::nel'Un1':i'Vl"!J'U'Vl:: Lu tl'U-:J1'Unel'1':i1-:J'11"!J1 1num11uru6lJnm-:i 

V ------- u 

(mruFlru::m':il.ln1':i':i1Fl1n"11-:J 1~tl':i:: n1131f11'Vl'U~ 1 \X-:i1'Uflel'1~ 1-:1'11"!J1i!'U~el-:J~'UV1:: L 'U tl'U~tl':i:: nel'Un1':i H nu n':ilJ 
V 

'UtlJ"Unm-:i) 



(9)(9). CJ~'U6U€l L?l'U€llil€l-:Jne-i'1-:J1'U fl€!?!{ 1-:itl1~ LilVl L~ t.11fl'Ufl'U-:J1'U~tl1~m~111-11~1-:Jfle:J?I{ 1-:J 1 'U1-:J L1'U hl 
" 

u'ewn-J1 _______ 'U1V1 ( ) LL'1~L'UtJc-J'1-:J1tJ~b'IJtJ~i'\J'\J11~t.11P11-:in'Uvitl1t.1-:i1tJ'lle:i-:if~ 

CJ~'U6U€JL?l'U€l~L?l'U€l111-111 'U1ULL'U'U'll€l-:J "ii~fl11~1lJ~1" (il€)-:Jn1-1ru?1lJ\J~ ~-:id 
" " , 
((g)) mru~ii~fl11~1lJ~11~~~Vl~ L Ut.l'UL'U'Uii~~l-11-1'11 Vil.I ii~rn1~1lJ~1~~(il€)-:Jnflru?llJ\J~l-11'U51tJ 

IP11l-l L1e:itJ 1'll~fl1VltJ~ 1i'l tJLBn?111tl1~m~11m LL'1~~tJ-um?ltJe:i 1 lX~tJ-um?ltJe:i 1 tJtJ1lJ "ii~rn1~1lJ~1" ~11.J 

Fl ru ?llJ'U~ ~1'Uc-J'1-:J1'U fl€l?1{1-:i ii~ fl11~1 lJ ~ 1 ~-:i f1 ~ 11?11lJ11 '1 'U 1 c-J "1-:J1'U fl €l ?If 1-:J'll €l-:i CJ L 6U1~1lJ ~1l-l 11'U LLG'I ~ -:J L 'U'U c-JG't-:J1'U 
' " 

fl€lG'l{1-:i'llmii~rn1~1lJ~1~L6U1tl1~m~111-111~ i-:id c-J'1-:J1'Ufl€lG'l{1-:i'lJ€l-:J~L6U1~1lJ~1lJ11'ULLmML'U'Uc-J'1-:J1'Ufl€lG'lf1-:i 

'll€l-:Jii~rn1~1l-1~1~ L6U1UW m ~111-111~" Vll-11 t.11-111l-111 ?11lJ11'1'U1 c-J'1-:J1'U fl€!?!{ 1-:J'lle:J-:J ~ L6U1~1l-1~111t.11~11 t.lVl~-:Jl-11 

1 'ULL?l~-:J L 'U'Uc-J'1-:J1'Ufl€l?lf 1-:J'll€l-:J ii~ fl11~1lJ ~1~ L6U1UW m~11m 1~ 

(®) mru~n~fl11~1lJ~11l-11~~(;)Vl~L Ut.l'UL 'U'Uii~'Ul-11-1'11 Vil.I ii~'Ul-ll-l'1LL~'1~ii~'Ul-11-l'1 ~L6U1~1lJ~1Vlf1 , , , , 
11t.l~~lil€l-:Jn1-1ruG'llJ'U~l-11'U51tJ{,)1lJL1€ltJ 1'll~fl1Vl'U(;) 1 it 'UL€lf1?111tl1~f11(;)111-\1 L1'ULL~ 1 'Un1ru~n~fl11~1lJ~1n-ue:i 

' 
{,) n'1-:i1~vi11-:i~ L-u1~1lJ~1 L 'UtJ'11t.1i mJ,t;ueY n~1n1vitJ~ 1 lX~ L-u1~1lJ~111t.11i;i11 t.1vi~-:i L tltJ~f'U~(;)61f€J'UVli n 1 tJ rn1L-u1~tJ 

" " " 
6U€l L?l'U€l fl'UVltJ1t.1-:J 1'U"ll€l-:J{~ LL'1~ LL?f (;)-:JVlin~1'U~-:Jf1~11lJ1'Wf €ll-lfl'U fl11~'U6U€JL?l'U€l ii~rn1~1lJ~1i!tJ ?11lJ11'11 'Uc-J'1 ... ... 
-:i 1'U fl€!?!{ 1-:J"ll €)-:J ~ ~1lJ ~ 1vii m1 t.l L~ t.11 L 'U'U c-J'1-:J1 'U fl€) ?If 1-:J"ll€l-:J ii~ fl11~1lJ ~1~~'U6U €) L?l'UB 1'Ufl11tl 1~ m (;) 11 m 1~ 

" 
i-:id "ii~fl11~1lJ~1~~(;)Vl~ L Ut.l'UL'U'Uii~'Ul-11-1'11 Vil.I" VllJ1t.ll-l11lJ11 ii~fl11~1lJ~1~~~Vl~ L Ut.l'UL 'U'U 

' .q .q I Ct.I A. ll A. f' 

tJ {,)'lJ 1-11-1 '1 {,) e:i ml-I -w IJl.JtJ 1u1n~rn11-11 m~Vl 11-:i-w 1 ru61lt.1 . , 
21.J 1.1 11 q 1 uJ'cvu cvl/ -=ii,,c:;: A. f' 

(9)®. e-i t.l'U"ll€JLG'l'U€l (,)€J-:J'1-:JV1~ L 'U t.l'U 'U1~'U'U~(;)61l€J~i;i~1-:im1-11~i;i1 t.1€JL'1 f1V11€l'Uf1G'I (Electronic " . ... 
Government Procurement : e - GP) "lle:J-:Jml-l'UfljiJf1'11-:J 

(9)Q1. CJ~'U6U€l LG'l'U€llil€l-:J L 'U'UCJ~ ~1'U fl11~~ L~€l n~n \-1ruG'llJmi L i1€l-:Jlil'U 1 tJ fl11~1-:J"ll€l-:J ml-I 
'U 'U '\J 'I 

r !'1 ~ .,., '°' !'1 .,., 0 • I .J ~ •. I ., 
Vl1-:JVl'11-:J b~t.l L u'U~ b~1'Ufl11~(;)Vl~ L 'Ut.l'UL u'U~1'UL VllJ1-:J1'U-:J1'U'U11-:JV11-:J U1~LflV1Vl (g)Q') -:J1'U b y~?fqJqJ1ru~11~1 LL'1~ 

1l-l"ll1~ !-l ruG'llJ'IJ~{,)1lJ L1€l'U 1 "ll 1 'U fl11~v!Vl~ LU t.l'U L 'U'U~{'UL Vll-11 
, " 

,oj I 4 

mo lJ'U11-1lJ ®ct'brn 1~Vl11-:JL1"1 o~.rno 'U. '1-:J (g)b.rno 'U. 

IJ 1 JI ol IJ .. «j .. "1 I t:-JG'l'U ~G'l1m1'1"ll€l61lme:inG'l11u1~mi;i11mi;i1t.1m"1nV11€l'Uf1?1 'U111-1161f(;)'1~ ®oo.oo 'U1Vl c-J1'UV11-:J 
" ' 

Q.J JI V ll CV II' .q C:.:: .q ff O .q I t ICV .:::J ,c:t ~ Cl.I .J 
1~'U'U~(;)61l€J~(;)~1-:Jfl11-l1~i;i1t.1m'1 f1V11€l'U f1?1 LL'1~61!11~ L-:J'Ut:-J1'UV11-:Jfi'U11-\11 1,)-:J LL{,)1'UV1 ®rn lJ'U11-llJ ®ct'.brn '1-:J1'UV1 ... 
®In n'U11-1lJ ®ct'brn L~t.lvl11'ULVl"1vlL€lf1?111~1'UV11-:J1~'U'UlijvJt€)1ijvJ~1-:im1-1-r~~1t.lBL~f1Vl1€liin'11~mt.1V1i-:i~1n 

'll11~ L~ 'UL 'U'U~ L~ t.l'U f e:i t.1 LL~1 ~'U ~ -:J fl €l 'U1 'U L?l'U €l 111-11 

~?l'U 1~?11lJ11'1(;)11t.1'1~ LBt.l(;) 1~~L1'U 161!\Jl 
" " 

... 

http://www.doh.go.th/web/hwyorgcr(g)(g)oo/indexcr(g)(g)oo.htm VI~€! www.gprocurement.go.th VI~€! 

?1€l'U'11lJV11-:J LV111'1'WV1VllJ1eJL"1"ll oct'ct'rno®b®b - ®G'JI ~€1 (9)0ct' 1 'U1'ULL'1~L1"11161lfl11 

~?l'U 1 ~(il€)-:J fl11V111'U11 t.1'1~ LB t.lvl L ~lJ L~lJ L~ e!'lfl'Ui1 t.1'1 ~ LB t.l(;) LL'1~"ll€l'U L"lJ{,)"lJ€)-:J-:J1'U 1 tl1~?1€l'U'11lJlJ1eJ-:J 
" 

ml-lV11-:JVl'11-:J L~t.l LL"ll1-:JV11-:JVl'11-:J~~~1'1n~ (g) ~1'UV11-:JBLlJ~ doh0411@doh.go.th vi~mle:i-:iV11-:imlJ~ml-l'UqJiJ 

nm-:in1vitJi;imt.11 'U1'U~ ®~ i1tJ11-llJ ®ct'.brn 1~t.1ml-lV11-:JVl"1-:J 1i;it.1 LL"ll1-:JV11-:JVl"11-:J~~rufan~ (g)~~~LL~-:i11t.1 , 

'1~LBt.lvl~-:Jf1~11~1'UV11-:JL1'U161l!Jl http://www.doh.go.th/web/hwyorg51100/index51100.htm LLG't~ 

1 cv d -=A 

www.gprocurement.go.th 'U1'UV1 ®~ lJ'U1fllJ ®ct'.brn 

-:J1'U{,)1lJtlwrnPftl1~mi;i111-11'11-:i~1t.11fitl1~mm1mBL~nV11eJiini (e-bidding) d 

eY-:i 1l-11~fo1iji;i?111L~'U-:J'Utl1~lJ1ru11t.1~1c.1tlw'11tl -w. 131. ®ct'.brn 

e:ii!-:i fl11lij~te:Jlij i;i'11-:i1-1f-:id ~ ~i1rn1'1-:J'U1l-l 1 tJiry ry1vi~e:J'LJ€J{,) f1'1-:J L tltJvitl'-:i~eJ 1~~eJ Ldm~1~1161! 

\JqJqJ~-:J'Utl1~mru11t.1~1t.1tl1~'11U-:J'Utl1~mru 'W.131. ®ct'.brn ne-i'11'UU-:J~'U LL'1~1~f'lJ1ij~?f11-:iutl1~mru11t.1~1t.1 



th::-.S1tl..:iu1.h::mru Y-LPI. l!Jct'oQ'l '11ni1i!n..:iutl"rn1nruLL~1 

i 1vtf tJ fl'a ruvfh.11~ f u fl11~ ~ ~11 ..:J tJth::m ru 11 cJ ~1 cJ L ~ el fl11~ ~telvt~el fl11~ ~ ~ 1..:J 1 i..i f1 f ..:J ~..:i fl ci 11 

'Vl'l.!1cJ..:J1tJ6tJB..:Jf~~11J11'1cJflL~flfl11~~tel'Vl~elfl11~~~1..:i1~ ... 

Lvm11·mtJu~1EJ\J1::mfltl1::n1f'l11A1ilL~n'Vl"rnilmf Ce-bidding) 

n'1m111'e:i'1i..11cJm111tlG'IB~.ncJV11..:it1i..i'U tl1::-.S1tl..:iutl1::111ru 2563 ..:i1i..i'e:i'1'U1tim111tlm1~.nm~€l'ueJ..:ini..1LLG'l:: 

LLm6tleJtJ11L°v'!\11'V11..:JCltJtJ 1i~..:i1i..i 31430 ..:J1'U61!el1J 1 V'lvhLL~..:J~11..:JLLG'l:: 1 V'liruru1ru'111'11 'V11..:JVIG't1..:J'\ll1J1cJLG't6tl 1065 
'I 'I .., u 

\11eltJf11tJf11J 0102 \,le)tJ VltJel..:JflG't1 - 'W'l!l-rufan ~ n11.60+514 (LLcJfltJ1..:J1::n1) L~cJ~1L'UtJfl11\1111!11cJfl11~..:i-d.-
' ' ' 

1. ..:i1i..i IMPROVEMENT OF EXISTING TRAFFIC SIGNALS AT STA 60+514 

(FIXED TIME SIGNALS, 4 PHASE) tl~mru..:i1i..i 1 mA..:i 



EB I /f3 

iv ~ v .li iv , .., 
ml.l'Vll.:Jlfi;l'l.:J ~'Vl~i'ltN!'H'U'lfV'UUi'\1 c:if.:Jfll'il'Hl ~'illflU'Hi'l.:J'lff~ ....................................................................... . 

1 .., :'I o 1JJ V , I r, Vcv V 4 :'I a 
fl111~'4U 'H i'l .:J'lff~ lIJ'U fll'j U 'U~'U 1 11\Plll.Jrl 'lll.J 'U 111rl fl V'U 'U 'U I:;! 1'U 'ii 7-:J 'ii~ t1Vl1J 'Ul'H ~l'VW'U~rl 'lll.J 

1'U H~'lfV'U1~ G"J 'UV.:J\Pl 'U ilJi~ fl11ff'Ull ff1.:J'HlU'Hn.:J1ff~\Plll.lfftyty71rJUm!1~'UV.:J ~f rnf 7.:J~'il~$v.:i '1~'111\Plll.l 

" 
, 'U fll'j\Pl 'j'J'i)'VJ~ a V.:JtJ W.fl WI 1ff ~ \Pill.I 'jl£1i'j ~lfl a~ 1h~mflu 'U 'U'n1ail fl'jl.J'VJ 7-:J'Hi'l 1.:J iiJi' 'LI N~'lfV'U, 'U 

d .d.ct..l IQI I .d1 ,V 
rl'lll.llffr.J'Hlr.11~ G"J 'Vllfl~'U'UUfl\Pl'ltWl.:J'Vlff.:Jl.Jl '\1\Pl'j'J'il'VJ~i'IV.:J 

.ct. I j/ I iJ 0 

1-:J'U rll 'ill.:J i'l 1.:J 'H'U l'il 'Um 'U'il l'U 'l'U 

, .. d Vcv V .. d V , V J'"" ... a , .., V 
d.. 'U mw 'Vll:;!1'U'ill.:Jl.J.fll'j~'VJ'il~\PIV.:J'lf~ 'lf'H'U ff'U 'HHJ.fll'j~O'U ~\Plll.lfftytyl'ill.:J fl'jl.J'Vll.:J'Ha'l.:J 

" " 
'il~$v.:i-nm1u~1.:i1uviijv~ 'lf~1~'HUff'U'H1om1~\Plll.lfftytyTU'Utffanvu mnijm~o1'¥i11~ i.:i'il~ll1m'lf~1~11u 

, V "" 1 Vcv V 
'lf~ 'lf'illfll.:J'U rll.:Jl'U'U V.:J ~'j'lJ'iJl.:J 

' " QI .c:t. , 9IQ.1 'j} , jl .c::t. , 'j/ ,:::t, , , ii 4 ... I , 'J,JQ/ 91 .c::S. 

~ .'7l fll'j'Hfll.:J 'Urll.:Jl'U'UV.:J ~1'U'ill.:J'lf~ 'lfl.:J'Urll'ill.:J'Vl'illUi'\1-:J'H'U l'U 'HlflIJ1lflt)111:;!1'U 'ill.:Jl.J 
SJ I I I I 

'Hil ff'U '111 t).fll'j ~V'U, ~~ vm l.J'Vll .:J'H i'\1-:J \Pl ll.lfftyty1f 1-:ivi ilJ1n a1nrn1u ~ 1 f 1.:iri1.:i'H tl' 1 ml.l'Vll .:J 'Hi'l 1.:J ij ff'Vln vi 'ii~ 

I I V 
'illUi'\1-:J'H'Ul 

I I V 
/ff'l'U .:J l'U flVff17.:J ... 



-~-

Ci'.0% 

" cil.'1'> nmY!1-n11tl'ul~ 11tlfll'Hl~lfltl~~l-:J"7 Y1!m.JfllHlf1ll~-:J-:Jl'Ul1-:J'l-1lJ~ 

-' c1 31 31 .,, ., ,31• 11131 
I ff1'111 tl'U Hltlfl1'U fl 1'U ~ 111 II 'U'UII 't'I~ fftytyl')'J f1u 1~ fl11 'l-1 '11tl I~ 

1111 G>oo% 
j/QI jJ gJ QI QI O .q tt1 .A QI tL 

r;:J. ~1'U'11-:J,1~~fl,!J,1~'1-11 '1~m ll't'l~~~~-:Jultllfl1fl-:J'l-11Jltl ll't'l~fftytylW '111'11'lf1fl111~111 

111~ 1! l'U f1111'Vl 1-:J 'l-1't'l 1-:J II"'~~ 111 II 'U 1'Vl 1-:iuo tm l-:i !fl ifl-:i '1-1111 till 't'I ~ fftyty lW drnf 'Uf111 i'~CJffllJfl 'U 'Ull 't'l~-:Jl'U 

... l'T I QI Q <C\ .dz ~I QI G.IC\ QI I .q O \Ii gJ di , 3I 
ff11i 71fij u 1.fl fl'llfl-:J ff1'U 17'lffllrn't'I~ 1J1ffl'l-1 n,1 GJf -:i flW ~ mm m1u fl-:J nu ~u~fl mm-:i 'lfl~ fll'l-1'U ~ nt 'Vlfl 'l-1fl 1111 

d ~ d d .dz 01 t a.1 

ff~ 'Vll'U I 'Utl-:J'l-11fl'Vll-:Jl'U tl-:J~ 11111 'U'UI 't'l'll 'Vl Sti. lo ti. -GJ GJf-:J ff1111101'U'U l'l-1'U f1'U1 HJ f1 'llfl-:J tll'U 'Vll'l-1'U~ 'lJ 'U 1~ Hlio o-Ci'. Ci'. 

lit 31 a .,; 31 I 31 0 0 ?I 31 t 31 0 0, , 31 ., cl "' 
I ~'1-1 rn~ llJ'Vl ~11 '11-:J fll'l-1'U~ ~ llJfl 1111 '111u 'U 'VI rn11 'Vl-:J ~ fl,!j~ 11'1fffl'U~ll i'l 'U11-:J 1 m:n 'l-1fl~ 'U ff fll'Vl~ll 'll-:JII H ll't'I~ 

•' 0, _,l,31 I u't'lfl~fltl~'t'lfl~1~ tl~l1't'll'Vl 'lf-:Jl'U fl~ 

«> I _,l ?I lit 31 4 I _,l ?I o$ 31.,, 31 31 o, l o I , 3I o, 

ff~'Vll'Ul~11ff1'U'Vllu'U 111 '1-11flff1'U'Vllu'Ul'l-1't'lf1 ~1'U '11-:J,1~ ~fl-:J'1~fl111flflflf1'Ulff-:J11fl'U 'l-1f1'U 

31 31 .J 31, 31 .,;~ 31, 31 lit 31 31 i 31 l 1 ~ ?I lit 31 , 31, ~ °' 
1'11'1-1'Ul'Vl'llfl-:J~11'11-:J W 'VlGJf-:J~11'11-:J'1~ 1~11'1-:J 'l-1'Vl11'U fl111fl~fllJflff~'Vll'UGJf-:Jlu'U !lJ~'t'lfl~ '1-1 'lf11i~~lffllff11fl 

1~i'U~'U o'11i'.lu ilY~flflfl'U n1~, Mflfl'U ff1'U ~1i'.lu ilYflflf1 drni'ut11'U~1i'.l'U flfl'U n1~'1lfl-:Jff~'Vll'Ul~11lf-:J'l-111~~m 'If 
I • I ,. 31 i I 31.,, 31 31 0, l , 31 ?I ..... 31.,, 31 

ff1'Uu1~f1fl'U 1flHff11-:i '1-111 ~1'U'11-:J~fl-:J'1~fl111flflflf1 mu'Uff11'U~'llfl-:J~1'U'11-:J 

d a d ~ 31.,, 31 .,, 31 ,M 31.,, 31 ?I .'I .f ?I ..,... 31.,, 31 
ff~ 'Vll'Ul'U tl-:J 'l-11fl'Vl 1-:J I 'LI tl-:JG)f -:J N1'U'11-:J ,1~ ff11-:J'IJ'U N1'U'11-:Jlu'U ~ltl1flflflf11 U'U fflJ'U~ 'lJ fl,!j N1 'U '1 H 

~ ~ ~ 

, 4 lit 3I O 3I ~ I 3I .I ~ o$ ~ lit 3I 3I 
'UllJfl !~'Vllfl11ff11-:Jff-:Jf1flff11-:J~llJU1~fllfY'Ulff1'1 lu~fll1'111'111~11't'l1 

e:d d. QI o cv QI GI ~ 
& . -:Jl'U11tl'UliJ'U-:Jl'U~llJ-:J'UU1~111W il .... lioti.b'1'> .•.•.. f1111'Vll-:J'l-1't'l1-:J,1~1'U'Vllfftytyl~f1'Vl'U f1'U ~ I~ 

I 4 lit 3lo, ..... •' «> •' O ,!I lit 3lo, ..... o, cl, 31 O _!Y lit 3I 
~flllJfl 1~1'Ufl1'11~-:J'Uu1~111Wll't'l~l-:J'Uu1~,17-:J1~ 'l-11fl 1~1'Ufl1'11~'11f1flW~1JlJ'U~1 'l-1'Vllntytyl I~ 

G)O. ~i'u!1-:i~fl-:JUO'U1ll~tl1f1'UJ1m!nu11'¥Jf1'U'U'Vll-:J'l-1't'l1-:J ~llJ~'Vll-:J11'lffl11nl'l-1'U~ 

G)G).GJ ••..•••••••••.........•..•.••••••.•.•••.••...••••••.•.••.••..•.......•.•.•...•••.•.••.•..•.•..••••.•. 

G)G).\§0 ••.•.•.•••••...•.....•....••••••.•.••••••.•.•••.••.•.•.....•........•.•.•.•••••.•.•.....•••••••••..•. 

G)GJ.'1'> ••••.•..••••.•.•.......•......•..•.••••••.•.••••••.•.••••••••.......•.•.•.......•.•••••.•.•..••••.•.• 

i c1 d 
I 'Uf11W'Vl ... 



-'1)-

, .ct d 9' QI QI ci QI J., 9)Q.1 g) g) QI , !JI !JI d 1 QI 
Uf1'.iW'V191V-:i,1~nnihwn-:i1uu'r.1~'Vl'Vm'lf1m11 ~1'1.J,11,:i,1~91v,:i,i~,..,1 'HU'r.111i11w11r.1 u d..ti. 1u 

11'Ui-:iu~1u'r.1-:iu1111 uff'tyty1 U'r.1~,i~~v-:ii~ 1 ~ii i rl~1u'r.1~u ff -:ii111-:i91'!.1v~,iu J1~,J lfltm11flt19171Jt111unmw 

!J/ QI QI , 9) O QI g) 4 i g) I g) a 
'VI rn1J'VIU n-:i 1wu'I.J ,.., n-rn1rn ,irn u 'lJ v-:i m11 V11-:i 'H'r.11-:J u m1t11'1.Jf.! m 1 u ,i 1-:imm1nvff11-:i m-:i,.., 1vi1~mu 9171J 

fftyty1 i-:iu~1u1111-:i1u,iuu~11ff~,1 l~r.1~ !J/1-:i1rlu~vvnfi11f~1m~r.11ti'I.J J1"u1~v1V1ii-:i J1"u'Hrivgu fil 

" ' i I I I I g) I I QI QI QI QI i,'Q/ g) g) QI .q , .cl .cl "°' 
v~ 'H'r.1 tl1G)1V1J m,11,:i U'r.1~tll'r.11-:Jl1'!.11'UV-:J'Vl'Uf)-:Jl'U 'Vl-1 ............. tl'U U'r.1~~1'1.J,Jl-:J91V-:J1'1.JN~'lfV'I.J 'Uf1'.iW'Vllf1~ 

"' ,!I - QI ... ~ ,!JI "QI '' "' t ... ~ QI !JI !ll.d 
tl111JI ff r.J'Hlr.l 'H 1V ~'I.J 911'11 ~ V'Ulf1 ~'U'U 1l 1 f1f111 'lf1iWU 91~-:Jf)'r.11 1J11tl 111JI ff r.J'H lrJ'U 'U ,J~lf1~'U'U f)'l.JI 1ll'H'U l'Vl'UV-1 

4 A • I ,- " 
f1'.i1J'Vl1-:J'H'r.11-:J 'H1Vf1'.i1J'Vl1-:J'H'r.11-:J U'r.1~1'VIVu1~ tr.l'lf'U'UV-:J'Vll-:J11'1ff111 

' ' QI t::l.ct Q/c:I, 

tlW~1J1J'U 911 'VI ff1 .o la,o'1>/fi'lm,c;, Iii, 'r.1-:J1'U'VI c;,i;:J f1'.if1t)ltl1J lm,ti,lm,ci) 

11vu i 'll'H1vi1-:iff'tyty19111J~111u ff1Jm1 

_IQ/ 1 I j,/ 

G>'1>. f111u1'1.J11tlltll-:Jl'Uf1Vff11-:J 

f111 ,Jf 'I.J11tllfi 1-:Jl'U flVff !7-:J9111J \!911f111'.U 1'1.J11tlli-:J 1~ \I 1 u 'If V c;, .ti. ,i~,l 11Jl 1 .ri 'U mw ~fi H l'U flVff!1-:i 
,!I c\ ~ 

'r.1~'!.1-:J'H1Vl'V11J'U'U 

.q .ct. , 1 'JJ OJ ,., I G.I i 91,l :'t ii d j,IQI 9J J 'JI t:1 !JI 
c;,. f111'U VI-I 'Ul'VI 1Jtll-:Jl'U f)Vff 11-:J 9111J ffty tyl II 'I.J 'I.Ju 1'1.J 11tll ~'U I u 'U 'H 'Ul'Vl'UV,:J ~1 'I.J ,17,:i 'VI ,1~91V-:JI 1 r.lfi'.i v-:i 

" ' " 
mr.11urlrnu~ fi'o iu tl'rni-:iu~1uvi~i''I.J101-:ii~rl-:i11v'I.J-:i1u-:i1~i1~l1'w mnlfurlrnu~i1i,Ju~1~f'I.J101-:i iim ., . ., 
.q .q d t::I 'J) .q .ct I 1 91 91 I ,, i ~ I ,. I , .ct d !I) ' 91 g) .ct .q 4 'JJ 
ff'VI ti'VI ,I ~11 r.lfi'.i v-:i l-:J'Ul'Vl1Jt11,:J 1 'U f1 Vff11-:J ,I 1f1~17,ll ,:J ~ Vf191V u 11'!.1 ~ 'U mw 'Vl~17,ll ,:J,l~ 91V-:JI wm-:iu tl 'U ,l lf) ~ 

QI !JI , !JI !JI , !JI .,; !;l1 , QI "' "' .,. 4 !J/QI !JI ,- d 4 , !JI QI , , ,. I 4 , !JI QI .,. 
1'1.J,17,:J 'HN111l1-:J'Vllu'Utlfftl.ltl.111'Ul1r.lf11-:J'Utl'U,llf)Jl,l'j'I.J,JH t~r.1111 'Hrn 'H'Hf1tll-:Jl'U'UV-:J-:i1~91V u '111V 'H'Hf11-:J'U cu cu ti ti cu 

,11nm1 ni.J1~n'Ufftyty111~1u~mw 

lm,. m1ii,111w 1ti1u 1wi~u1vi11M1v'r.1~ U'r.1~m1~1m1u1vi11M1v~r.1ni~u,11n~i''I.J101-:i 9111111vu i'll'llv-:i 

QI • I QI i !JI !JI i !J/QI d ,s QI • I , !J/4 "" 
fftytylll'I.J 'I.Ju1'1.J11tll ~ 91 v-:i ~1'1.J m1~11,i ffV'I.Jll'r.1~1'11'U'lfV'I.J,Jlf)ri l'U f)-:J'I.Ju1~1J1WU'r.1~ 'Hf1Vf111'Vl1l11W l'UV-1 

rl1i! n-:i'I.Ji.J1~mw1rlu ~iu 'Q'~ 

-g91rn11i.Ji''I.J11m (-g~1fi1 K) ,i~~v-:it1-:i~~1~i'U~rlrnu~ i-flu1uu~11ff~,1~111~rlrnu~ i-fluff'tytyl 

'H~Vfllr.Ji 'U 1~r.1~11'!.11~f1'.i1J i~'Ur.llrJVVf1 i '.LI 1 ~r.J,J~ 1 it1~1'UV-:J'Vl1-:J11'1ff111~ i~1~'l.J i-fl U'lfo c;, .ti. 



-d.-

G) Q 4 .dJ I jl I i/ Gtj/o Q,.I~ 

t l.J flll'VHll'HU ll 'WlJ'Vl ltH'l~ 'jlfllfll-lll.J ~1-ll'VI lJ1 fH) tYll-1 t 'Vlflll.J 1W \911ll\!\9lrn-ll.J. -

P = (PO) x (K) 

0 'I ii 
fll 'VI l.J ~ t 'VI 

dQJ !ii A 9J 4, 4 ~ 4,, 
K = ESCALATION FACTOR 'Yl'Vlf1mtl d.% llJV\9lfl-ll'Wllfl1-11l.J'VllV'U1f11'WlJ d.% llJV\9lV-I 

<0 I ,!j 

I ltl f1fl1-11l.J tl l.J 

\I),, ,c9 t _1 Q,.I ' ,, QI ~ 
ESCALATION FACTOR 'Vil t~~lf1\!\9llctf-lU'U-l\9lllllJl~lfl'YIU'fl~'flf11:lW~-11l.J f1Vt1'11-l~-ll.J 

,,j 
'tnJ 1vl 't1 Gl .:J 1'1-H> 1 fll 1 

-lll.Jflltll'j 'Vlllll'Jf.1-1 i1fllfl1'j 1'11l.J ~l'llfll'j h-ii'½til.J 1 H'Wtll'Ul'fl 'VlffWf1 ~'Wf1 'Vlflill~'V" 

own1u'Ylf ~1J1u1;t11J t11d1m.i1 1Hvm11 mi-iri'iY~ 1H-11u f1 1rlu~u 1rn~ltt'Vlll1t1n1Ji.'i-1 

G) .G) i rl~h'UV-lfllfll'j'lJ'j'j ~'Uf.1-lt1'1tlllll.J'11'Vl'Wltl u~ilJn1Ji.'i-1mr vuil'fl-lU'fl~'j~'IJ'IJ i rl~hmtii l.J 

G). Ii» ,J 1~il1'\J v-iv ltlll'IJ'j n 'Uf.1-1 'Vlfllll l.J '1 l'VI 'W 1l'J u~i,J 11ll f.1-l'j~'IJ'Uil1~,J lfl ltl i u 'IJ111W 

G).'1> 1~uuvivtt1v1~'U'UtY1t1~1-1"7 ~9i~tt1vN'-iv~imhu'\Jv-1mfl11 1'11'U vivili''Ummff vivn1cir 

mt1iv-l~hii1tti'rnt11v-iili'ummff mt1rlv~1 "'"'"' 

~ ~ ~ 
G) .d. 'Vll-11~ 'IJltl'U 1'\JV-lfllflll~'U (M 'Vll-11~ 'Ultl'U lfll l'J'U flf1 

G).& ihu,J1~nvu~i11rluii1wfomfl11 m'W1~ri1u~9i~ti'umfl111~t1~v-it1!1-itt1vil1~nv'U 

jJ QI I ,, '111 I ~ 4 QI 4 4 4 d O 4 Q t I Q ~ A 
'Wl till f1'U m1 f1fl t111-1 m flll U\9'1 im 11Jm 1mv-1 ~ m tt1v1 mv-ill flf1'fl'Yl'U 1mil1~ nvutt lV\9'1 ~\9'1-i t"lf'U 'flW'YI Im fl-I 

titill'Vi11\9lti11t1iv-iguJ1 1t11fl-iili'ummff ri'~"'" "'"'"' 

G).b 'Yl1-11inv'Umfll1 ~'UOll ~mi'n ,,h-1~1nmfllll~l'Jlt1'UilJ1iiu '" lll\9'11 

i~g\911 K = o.1§!>& + o.G)& 1t /lo+ o.G)O Ct/Co+ o.d.o Mt/Mo+ o.G)o St/So 

. 
lil>.G> -i,u~u 'Vl1J1t1i.'i-i flll'IJ~~u m1in~u flll'U~o~~u nn~~m!,~u m1m~t1'U~o~~u 

GI 1 .,A GJ o., t ~ Q,.I ' ,c9 iJ i 9) ,d GI d_ 4 ,..IQ Q.ACti 

flll'IJ~-(llJ'IJ~V~U'U'U l'\JVl.J tl'flfl-1 tl'Utl'flV-1 tl'Uf1'U'Ul tl'U'Vll-1 C)f-l\9'1V-I "lftmv-i~m 1mt1-lllflf1'fl1J{j'IJ\9l-11'U 

ffl'VI 1'1J fll 'j(llJ~ 'U i if 'Vlll 11'Jtl11ll f.1-1 fll'j (llJ~ 'U 'VI 1V 'Yll 1tl'Vl1V1tY~ tu ~ ij fllltl 1'UrJ lJ rJW tYlJ'lm 

a., t cl9/ o ~ t.i::1 <1.1 I ,.. ,,, A GI ,d 4 d, iiill)ii 
'\JV-11tY~'U'U67 U'fl~lJ'\JVfll'Vll.J~1tifll'j(llJ 'j1lJ'Yl-llJfll'j'lJ~V~U'U'U &~ti "lflmti-i~m 1mt1-lllflf1'fll'WV 'VI t~lll\9lljl'U 

do lqiJ I d QI I jJ 4 A ... I 
\9llll 'Ylfll'Vl'U ~ t1 l"lf'Ul~tl1f1'1J-11'U f1flt1'11-IO'U 'U'VllVl'UV'U "lf'fllJl~'Yll'U 

t ,Xi ii /mu 'VI ... 



-ti-

" " i,ru1,ln110,Nl'Uil:i~U1'Vl EMBANKMENT,EXCAVATION, SUBBASE, SELECTED MATERIAL, 

UNTREATED BASE tm~ SHOULDER 

1ft1~1 K = o.'1>0 + o.GJo lt/lo + o.ci'.o Et/Eo + o.lS!>o Ft/Fo 

IS!>. IS!> -:Jl'Utt'U~U-:J 'VllJlUO-:J HUM'U 'U'U 1~ l 'Vlqjll1m~u-:Jn'Ut~'U'i'U 1'1f t~'U1~tflu1J '11-.1 ilt11111 

'VI m~I ti-:J m1 1~u11-.1 'lffl-:J 11-:J 1~ 'VI 11-:J tt'U 1 'VI qj'1~u "1flJ 11 utt'U dtiu 'VI 1ti m 1~'U1-.11~ ~1-:Jc.i u1;1~'V11101 'If i~11'lft1-:J11-:J 

1~\1~1 K = o.ci'.o + o.lS!>o lt/lo + o.lS!>o Mt/Mo + o.lS!>o Ft/Fo 

1ft1~1 K = o.ci'.ti + o.GJti lt/lo + o.GJo Mt/Mo + o.lS!>o Et/Eo + o.GJo Ft/Fo 

'1>.Gl -:Jl'UN1'Vl1-:J PRIME COAT , TACK COAT, SEAL COAT 

1ft1~1 K = o.'1>o + o.ci'.o At/Ao + o.lS!>o Et/Eo +o.GJo Ft/Fo 

'1>.k> -:Jl'UN1'Vl1-:J SURFACE TREATMENT, SLURRY SEAL 

1ft1~1 K = o.'1>0 + o.ci'.o At/Ao + o.lS!>o Et/Eo +o.GJo Ft/Fo 

'1>.'1> -:Jl'UN1'Vl1-:J ASPHALTIC CONCRETE, PENETRATION MACADAM 

1~gm K = o.'1>o + o.GJo Mt/Mo + o.ci'.o At/Ao + o.GJo Et/Eo +o.GJo Ft/Fo 

d jl <!I d !ii ~ '°' d <!I 

~~Ufl1-:J!'Vil;lfHtY'U'Vl1fl~~Um-:J1;11~m1;1nnmt6b'fllJ~~ (WELDED STEEL WIRE FABRIC) tm'lfH~flU 

" " 
(DOWEL BAR) m~nv~ (DEFORMED TIE BAR) u1;1~1t1U~fl~l-:Jl:j (JOINT) l1-:Ji'.11'1f'V1111Utl11lJ11lJO-:JUi:J1-.1 

,l "''°' d'°' !ii 
'Vl'Utlfl'Ufl1~!ff1lJ!'Vli;!f11J1!1Wtlflff~'rll'U (R.C.BRIDGE APPROACH) ~10 

1~\1~1 K = o.'1>o + o.GJo lt/lo + o.'1>ti Ct/Co + o.GJo Mt/Mo+ o.GJti St/So 



-b-

, r .::1 Cit, d ,QI .ci, Q Cit, r:::1 

'11 .ti. ~ l'l.J l'l 61~1.JlU'l.J lflV 'l.J m 9ltff 'HJ!lH'l fl Utl~ ·HU m:ivm 11 l.JlUfl~ l'l VflV'l.J f1':i9lt ff'j 11m ti fl 
y V 

ff1'111'lNl'l.J'l'~'UlU'\.Jl (PRECAST REINFORCED CONCRETE DRAINAGE PIPE)~l'l.J11~1~1.JlU'\.JlflV'l.Jfl'19l 

,d Cit, d ~ Cit, t ' QI I 'j} 

~ l'l.J ~ l~fl V'l.J m 911 ff'j 11 mt1 m 1~ 'j~'lJlU'l.J lUtl~'U 1 nw tll~ fl Vff~'Vll'l.J 1111'\'1~ ~l'l.J 'U V'VI fl (MANHOLE) l'l 616 U 

mu 1n1rfwn vivfvun-1u1vJ~h i~u~u 

1~t,'9l1 K = o.'1lti. + o.lillo lt/lo + o.G>ti. Ct/Co +o.G>ti. Mt/Mo + o.G>ti. St/So 

"'· b ~l'l.J 1 m ~ fff l~flV'l.J fl19llff111mgflUtl~~l'l.Jt~V'l.J fl'l.J 9lg~ 11l.J1U0~ ff~'Vll'l.JflV'l.J fl'19ltff111 

mgfl 1 m ~fff l~Jl'l.J 'l'lflflV'l.J fl'19ltff111 mgflflVff~'Vll'l.J (R.C.BEARING UNIT) vivm~UlJflV'l.Jfl'19ltff111mgfl 

(R.C.BOX CULVERT) 11vtl'~J11m ~fff 1~f16'l.Jfl'19ltff111mgfl t~6'l.Jf)'l.J9l~~flV'l.Jfl'19ltff111mgfl'l'llt'VlU'UtlV 

l~t,'911 K = o.'1lo + o.G>o lt/lo + o.G>ti. Ct/Co +o.lil>o Mt/Mo + o.lillti. St/So 

1 !JI Q ,:I Q ...s "' "" !JI 1 Q O "' 

'1).C)) ~l'l.J f1Hff11~t'l1tlfl 111l1Ufl~ ff~'Vll'l.Jt'l1tlfl'11'111'Ufl'l.Jt~'l.J'IJ111fl'l.J'l.J m~mtlflff1'111'U 

A t 9,1 Q ll) 'j} Cit, 1 "' ,I <!I 1 d ~ .J.c:1 QI 'j} .ci 
91~91~iJ1m117~'j']j''l.J~U'IJ1'l.Jt,'~ tffl ivlrhUHt,'~ tfflTYl~ tffl l'l'l'l'lfY'l.J 1116~1'\.J f1Ht'l1tlfl6'l.Jl'111tlfl'l:IW~fltl1Ufltl~ 

nu u9i1ih 1110~~1u~~ J~ im 1 fl 1 ~mg flffl url ~'\JV~ m11 vJ~h Nl uf--lii 9'1U ,-i nJ 1~i nfY1 l'1 u 

1~t,'9l1 K = o.lillti. + o.G>o lt/lo + o.oti. Ct/Co +o.lil>o Mt/Mo + o.do St/So 

,d lt) I d cl .ci .c::l Cit, d ,J QI 

d .ti. ~ l'l.J fl V'l.J m 9l i111111m ti flUtl~fl V'l.J m 9l ~l~fltlV~ 11l.J1Ufl~ ~l 'l.J flV'l.J m 9ltff111t'l1tl fl '\'111 fl 

rl1u 'IJ v~i 11 g flV VfllJ 1uu flfl 1u 1w ,11~vJ lfl'U v~~1 u NlU 'Yl l~'l'~'U wJ 1 "'u 111 vmm 1'lft11.h~ 'Y11u th~ flV'U'IJ v~i ~vu 

l~t,'911 K = o.do + o.G>ti. lt/lo + o.lillti. Ct/Co +o.lillo Mt/Mo 

V V 

<i'..b ~1ui~1~ 1111wo~ m1rn1~V1fvm1~N~'l'IVfl1'1l'l.Jl~l,"tl'vufl11 di;:J ijt1iii11911 lwiru~u iiu 

~ 111vi1u ~U9lfl'l1fl i~vtf ~~ ~J1~u im~ 1 M11110~~1ucHv11uCJf11m91111u 11flV1fll'l''lft1th~'Yl 1u t1uumm1~1~ ~ 
V 

1~Ufll'l'~~fl~'Ul~'l.J 

1~t,'9l1 K = o.do + lillo lt/lo + o.G>o Mt/Mo + o.lil>o Et/Eo + o.G>o Ft/Fo 

.,; 
/11111 ~ 'Y1 ti. ... 



-~-

& ,G) -:ll'l.rnniv AC W;I~ PVC 

1 d .J !II, !II ?I !llcv • a • I "1 !II 
& .G> .G> 'U fl'HU 'Yl~11'il1-:111J'I-Ufil~'l11'YIV'11'rn'Q1Jfl'HU '11 

,,\1'~1 K = o.&o + o.1"'& It/lo + o.lin& Mt/Mo 

, d .J !llcv !II ?I !llcv • a • I ,I 

& .G). \in 'UmW 'Yl~'j1J'il1-:lllJ'U~'il~'l11'YIV Ac ll~~'tt'jtJ'QlJ mw 

,,u~'j K = o.ci'.o + 0.G)0 It/Io + 0.G)0 Mt/Mo + o.ci'.o ActJACo 

, d .J !llcv !II ?I !llcv , a • I ,I 

5.1.3 'UmW'Yl~'jrnl1-:lllJ'U~'il~'l11'YIV PVC 11~~'111tl'Q1Jfl'jfl.t 

,,\1'~1 K = o.ci'.o + o.G>o It/lo + o.G>o MtJMo + o.do PVCtJPVCo 

I d ,=::t I 

& .\in -:11'U17-:l'YIVl'l1~fll'l1'U0111~~'YIV HYDENSITY POLYETHYLENE 

, d .J !II, !II ?I !llcv • a • I "1 !II 
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