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'lJei.:i~~u~1.:i 611~ 1 iVld~'WVl~eJ.fl11~m~!Kruru1~1\l'1'W ne:i'W b~e:iii b1'W b Vl~e:il\i\l"il~vtn61l~ 1 i b~'Ul°i1~1\lv1~1t.JG'i1'1Vli11 
" v v 

b. ~e:if11Vl'U~Vl~e:ib~e:i'U 1"U~rn~11dnu11t.JG'l~bet.J~~'U1 'OJ~ 1~f11Vl'U~ 111 'WIKt1Jt1J1~1\l Vl~e:ilKt1Jt1J1 ~1'lh~n'U 
... ' "' 

bbmbb~mru 



- ®ITT! -

ITT!. {11'1.Jrie:i6'1~1{16'1~'V'l1'\.JbbG1~v\e:ie:i blNl°1 N1141{l"iJ~ bb LJ{l"ii1CJ b~'Ufl1{11'1.J1~1P11l.Jvln1V1'\.J\?l111. 'Uii1CJG1~b~CJ\?lbbG1~ . " 
!V O I !V I d 
'1JeJfl1Vl'Ul?lfl1iineJ6'1ii1{1'\fl1{1'\l!G1'N bG'll.J'\11 \v 

G11'1.J{l1'\.J rie:i6'111{16'1~'V'l1'\.J fl'Ub&l'UoLJ1lltl'U'U fl1ii"ii1 CJfl1{11'\.J"il ~bb Ll{l"ii1CJ 1~~{1~ '€11 tld 

ITT!.® ne:i6'111{11PleJileJ'Vln~'U 'V'!'!e:iii'lr'Ll11?1.fi'U - G1.:J 1~-<cl1t.11~ cs:'.& % • 
ITTl.\v rl'€16'111{lfl1'U'V'l1eJll~'U6'1~'V'l1'UbbG1~ii116'1~'V'l1'\.J 1~"ii1CJ1~ cs'.o % 

ITT!. b(l ne:i6'111{lii11li''U 11?1 ii1 CJfl1iiG1~ b~ CJ\?1~1{11 'V'l1'€ll.J rniilPl mb~.:J{J1'\.J~.:i'\lliil?l 
b6'1~"ilb~CJ'U1eJCJflii'Ut11'U1P11llbb'U'UbbG1~?i'ruru1'Vlntlii~ mii1~"ii1t11~ ®&:'. % ., ., . 

ii1l.J ®00 % 

~- N-r'U~1.:J"il~~ B.:J~1?1Vl1 ~ l?l'Vh bb'1~~ 1?1~.:it11 mfl~8.:JV!ll1CJ bbG1~?i'ru ru1ru"ilii1"iliii1m111P11ii " ., ., 

l.!11Plii~1'W ml.l'Vl 1{JV!G11{1 bbG1~ 1P11ii bb 'W1'Vl1.:iLJ5li'~ rnii~ l?l ~.:i bfl~mVlm CJ bbG1 ~?i'11J11J1 ru?1'1V!-r'U rn1~1?1sil8iJt:l'U'W bb'1 ~{11'\.J 
6'11u1iirutl1.nfl'1Je:i.:i~1'\.Jii1-urniibbG1~-r:o16'11V!n-;u zj{lflru~m1iirn1iJe:i{ln'W8li'~nCJ bb 1A{l-u1~ n1Vl'W1?111bvle:i1 ~m1l.J " .. . 
?l~m n bbG1~fl11iitlG1e:i1?1n CJ~ e:irn1?111J"il ii'1leJ.:JCJ1'W'V'l1Vl'W~ bbG1~ fl'Ub~'Ub vh 1'W'U~b1 ru{J1'\.J ne:i?t11{1 

N11~1{lm-;u 1 vfoJ-r'U~1.:i b ~l-l b~iirnii~\?l~.:iiJ 1CJ bfl~mVlm CJ bbG1~?i' ruru1ru-;u ii1-;u1'U 8fl b Vlil 81il1fl~ n1V1'W1?1 
'U cu QI Q.I 

111. 'Wll11P1ii~1'WV!~mb'U1'Vl1.:itl5~~fl~1111l 'Ll111flbb ii fl djm~'W11"il~v\'11 ~bn1?1m1l.l'lJG1e:i1?1nCJ~{J~'W 
I i.I .:::t. <::id ..:::.. I I 0 -=>. I 2J i/Q.I ii ii Q.I 0 

fl1iifl8?tii1.:i?t~'V'l1'\.J'Uiib1 b\J'Vlll?t~'Vn'Ubl?llleJCJ fl8'\.J"il~1?11 b 'U'W fl1iifleJ?tii1{1 m'U"il1{11Pl eJ{l"iJ\?l'Vl1?t~'V'l1'Ll 
" " brjCJ.:JV!~8'Vl1{lbrjCJ.:JIPl1llbb'U'UbG1'lJ~ Ser/ o&:'.-® zj{l?f1ll1iit:lfotl1Vltl'fl'Uiiii'Vlfl'lJ8.:JCJ1'W'V'l1Vl'U~'1l'W11?1 H\vo-cs'.cs'. 1~ Vl~eJ • 

ml.l~r.r1141.:in1V1'U1?11?11l.lrrnmh bll'W 'V'l~8ii~.:i\118{11P1ii1'0J?t8'U1?1bbmJ1ii.:i-rfl'l!t11 ~8~1 'W?t.n1'V'l~ bb~.:Jbb ii.:i bbG1~tlG1Bl?lDCJ 
'U cu 'I 'U 

IPlG18\?lii~CJ~nmmi{l1'\.J'€l~ 
" 

?t~'V'l1'U b~iiG11'U~ b ll'U 1~ V!~e:iG11'U~ b ll'U b'\ll~ fl N-r'U41.:i"iJ~t;\ 8-:i~ l?l fl1ii~888 fli11G'i.:il-l8'U1 ~ n'U 
" b41V1i!1~'lJ8.:iN11~1.:i ru ~zj{JN1141{1-o;i~1~bb4.:i1~'Vl11'\J rnii{81?18l.i8 ?t~'V'l1'Uzj.:ibll'Ll1if1?1G181?1 1mi1~\911?1b?t1b?tl-l8 

" " 
ii~ ~'U ~'U t11btl'U1~ ~ 8fl8'\.Jfl~\Pl1 ~tl e:i'U 6'11'1.J~ b tl'U 1~ e:i8 fl ?I 1V!-r'U ?11'\.J~ b l1'Ufl8'\.J fl~ \Pl '1J 8-:i?t ~ 'V'l1'\.J b~l.J~.:i'\llii \?l~m i 
G'i1'U'lJii~fl8'\J lflii{l6'111{11 Viii N-ru~'1.:it;\e:i.:i~1?1rn1~·mrnfl 1 ~b lJ'W?tuu~'1lmN-r'U~1{1 

" " 
?1~'V'l1'Ub rj CJ.:i Vl~8'Vl1.:ib rj CJ.:izj.:iN-r'U41.:i~ 1?1?1~1.:i~'W ~w'U~1.:i btl'WiJ1CJ~888 m ll'W?tiili'~'1Je:i{l N-r'U41{1 

" " " b 'Wb~e:i 1~v11rnii?t11.:i~.:iri8?1~1.:i1?11l.l'lJ1~ rn~db?t~"il b lJ1?1rn1"il11-;u11~ bb6i'1 

ti. {11'\.Jii1CJdblJ'W{J1'WIPl1l.l.:J'Ull1~mrutl _________ ~~'g:;i9J/ ____________ mii'Vl1{1V!G1'J{J"il~-r'Uv11?i't!Jt!J1~fl~'W 
eTI~ ~m~81~-r'U8'W:ir~.:i'UtJii~mrubbG1~b~'W'lJw"il1.:i1~ V!~81~-r'Ue:i'Wir~"il1flflru~-r:oii'W1P1TI ~v11?lruru11~ cu 'I q cl.9 Q.I Q.I 

®o. N-r'lJ41.:it;\8.:i'lJ nli'~ b~ CJ1 n'U tl1V!tl' fl'Uiiii'Vl fl'U'U'V\1.:iV!G11{1 ml-l~'V\1{111-urn1n1V!'U~ 
" ':.J • 

1~mfl~.:Jfl~~ 



- (9)~ -

2./Q.J 2.1 2J I 2J .r:::!.:i1 Q/ o <V d Q.J ~ Q.J JI 
®®· ~'J'U"'il1'11?1€1'1 f1€16'l'J1'1Vl'f€l"i.l~Vl16'l1'l.ln-:n'U bb61 ~Vl'V'l f161l11°l'J11 ~'1'U. -

(9)(9). (9) 

(9)(9). ® 

(9)(9) .Q'l 

(9) <9l. co:' 

(9)(9).ct 

(9)(9). \;) 

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

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

1 'U mruvl ~ €1'1~~Vl1?f 1U f1'11'U bb61~vl~ n.&1 l°l'J11 ~ ~'IJ-<il' 1'1"i.1 g;:~ €1'1~ ~ Vl11 Vl bbi;l'1b6'l~Wl1E.J1 'W ~ct l'U 
'\J 

tl''U ~'1 bb~1'W'1'1'W1i11 'W6"uHu1 bb'1gjliJ ~~0'1~~ 1 Vfi11 V'lvh bb'1gj bb6'l'16'l11'11?1'10~1ii'Utl1m.Jlnfl'U~lnflmiifl11bbrimru 011'1 ... ... ' 
mn'Uvlvl Iii~ n €16'1 ~1'1Vl~€1 ~ ~Vl16'\ 1u f1'11'U bb61 g;:.yj~ n.&1 l°l 'J11 lil g;:~ €1'11~~'\J 1°111 ii b ~'U"ll€1'\J "i.11 f1 ~l T~ 1'1 n€J'U 

'\J 

~f'IJ-<il1'1ilviti1vl~ ~vi11t:w'W~Dl°le1''V'l'U'U1~ bl°l~€1'1 E.J'W1?1'1~ti0 E.Jn11 ® ,~oo 6/l. 6/l. vlii6'l.n1'V'l 1-li'11'W1~~ 
'\J 

1~mU'W'Jt:lE.J'Ul?l1 vi~vi~01ii~vig;: biJE.J'Wmbb~11~bi'i'U (9) tJ 1~ E.Ju'IJ~'11m~iiv\'1'11'U1?11i16"t1Jt1J1 ~1'U1'U ... : .... ri''U 'V'l~8ii 
'V'lU f1'11'UoLJ'IJ 1Vf6'11vifo b 41viti 1vl'Um miivi 1'1Vlm '1 1 'W f11'Jl°l1'\J l°lil'11'U 41'1bviii1ri86'l~1'1Vl~8 6'l~'V'l1'U mii6" ru un ~'1 bb~ ' ... ... 

1'Wb~m1'W"i.l'Wbbi;l1b6'l~"i.11~E.J~~'IJ41'1bU'W~8e:infi11-li~1m~mn'IJJ1ii'Ub~m'l"l~'1 J1ii'WVl~8~'W l°i18~1vi~ l°i161i0ii 
'\J '\J 

fi141'1 bb'1~l°i1~1'1b1m'tlm'l"ltl'n'11'Uoil'IJ~'1 - ri''W bb'1~~f'IJ-<il1'1~8'1f'IJ~~"ll8'1.J1'Wmruvlbii~fl11iib~E.Jvi1E.J 
----------------------- 'll 

Vl~88'Li&i bVll?l eJ'U bn~~'U"i.11f1m11 oU'Jt:l E.J'U~ ~'1 n~11 1~11m1ii b~ E.JVl1E.J,!'U Iii~ bfl~~'U n'IJ b41viti1vl'U8'1 miivi1'1vim'1 
' ' 

Vl~€1 miivi 1'1vi m'1 bbli1g;:b~0LJ 1~ 1E.J "lltl 'U 8'1Vl 1'1'J1"1lm1 1?11i1tl'E.Jvitl''1~8 ?1111' f1'11'Ub'1'U 16 nTrn ru ~~;iii 'WI?!~ vl 6'1 'J. 
"" 

o®oi;n/ <i®®® '1'11'Wvl (9)~ mn~ 1\0lil ®ct®b'll miJV11'1Vlm'16'l'11'U~VlB"i.1~ bbnl 'U b ~m&iiib~€J'U 1'UVl~8~1'16"t1Jt1J1miivl 
..: 

bVl'U6'lill°ld'J 

(9) h b U'Uviti1~'U€1'1~f 'IJ~1'1"i.1~ ~ 8'1'tl8m1 E.J'1 ~ b~ E.J ~ bb'1~~'J1"i.1618'U61.fl1'V'loLJ8 b Vilillil~ '1'U8'161mt1vlvl~ 8'1vl1'11'U 
'\J '\J 

' d •I 
b8'1f18'Uf11'JE.J'U~eJ'1u'J~f11~'J11°11 

(9)Q1. f11'JU~'IJ'J1mr11'11t1n86'l~1'1 

f11 'JU~'IJ 'J1fl1l°i 1'11'\.J ri 061~1'1mi1611?11n1'J't.l ~'U 'J11°11~'1'J~'IJ1 'Ui0 (9) .ct Iii ~'111ii 11-til t1mruvlfi1'11t1 
'\J ' ' ,, 

I 2J .r:::!.:il .<::it. 4 

f1eJ6'l'J1'1'1~'1'1Vl'J€1 b 'V'lil'U'U 

(9). m'J'U0 b~t1 b ~iir11'11'U ri06'l~1'11?11i16"ruru1 bb uuu fo111°111~d b u'Wviu1vl'U0'1~~'U41'1vl1iJgj~€J'1 b~ E.J n~m 
... ... '\J 

.n1E.J1 'Url1Vl'U~ <io 1'U U'IJ~'1bbl?l1'Wvl~~'IJ41'11~?1'1i18'U'11'U'11~6'l~Vi'1E.J Vl1f1~'Ufl1Vl'U~d1 Ubbi;l1~~u41'1 1~ii~vi6vl 
'\J ' '\J 

li)gjb~E.Jn~8'1b~'Ub~iil°i1'11'Un86'l~1'11il1n~11~1'11~~n~81 u bb'1~mru~~1141'1 'iil~~8'1b~E.Jm~t1~'U'iil1n ~-r'U~1'l 1 Vf ~11 
'll 'll 'll 'll 

41'1vlbu'Wl°i6" ruru1~rn~ E.Jm~'Wfi'W'iil1n~~u-<il 1'11~ E.J b ~1 vi~01 V!Vf nr11'11'U'U€1'l'l1~~01 u vi~01 Vf Vf m~'U"i.11nvi~ n't.11~ n'U 
'lJ QJ QJ 'll 

QJ 2J I .<::::>ii 

?1ruru1 bb'11bbl?lmru ...... 
®. f11'J~ "i.11'Jru11°11'U1 ru b~'U b ~iivi~8'1 ~ bb'1~ f11'J~1 E.J b~'U b ~iivi~8 b~ E.J n b~'U~'U'iil1 n~~u~1'l mii b~€J'W 1 'U'U€J'l 

'\J 

~ t1J '1J1 bb 'U'Uu-r'U'J1rn1~ ~ 8'l 1~~'U f11'J~ 'J1"i.1618'U bb61~ b ~'U"ll8'U 'iil 1n?f111' rn'Uu'J~mru bbli1~1 Vf~8 f11'J~"i.11'JW1'U8'!6'11tl' n 
..: ',, 

'lu't.l 1~ii1rub'\J'WVi~'W61 ~ 
' 



- @)~ -

G'l\111 nT~U-r'U11fl1 (G'l 1111rl1 K) "il~~B,rn.:ivivb~\?l'Uvi fl1'Vl'U \9l 11b 'U1'Ubb~1 bG'l~"il\111:!.J.yifl1'Vl'U \91111'U~tlHU1 
'U 'U Q.I Q.I 

'Vl~B.fl1CJ b 'U1:::: CJ:::: b 1m~mii 11'1'1l CJ1CJ m:in 1 '\J L\91CJ"il:l:: 1-tl?11111'1JB.:J'Vl1.:i116U m1vi11'11::::'U 111 'W-tf B C9l.<t'. 

fl1Vl'U\9lbVl 

'iJ ' 

'\J1~ bfl'Vl.:J1'U riBG'l1'1.:i bb'1 ::::G'l1111vlt inLJ~ ruru1 bb LJ'Uu-rLJ11fl111'1 

b 'Un11'~"il11ru1 b ~:JJ'Vl~€l'1 m1 mri1.:i1'U~1.:i b Vim riBG'l11.:i 1 Vf fi1'W1ru1111ii?11111 1?1-:i-d'. -
'iJ 

P = (PO) x (K) 

p 

PO 

K 

= 

= 

11fl1ri1.:11'U ~BV11l1 CJ'Vl~B11f11ri1.:i1'Ub \J'U.:i1\9lvi"il~~ B.:i"ii1CJ 1 vrerfo{J1.:i 
'iJ 

11fl1ri1.:i1'U ~B'VlU1 CJvier~LJ{J1.:i'\J1::::ii'111'i' 'Vl~B11fl1rh{l1.:i.:i1'U b \J'U.:i1\9l 
'iJ 'iJ 

~.:i1~LJ11t'W~ruru1bb~1bb~mru ' ., ., 
.dv ii d ii ..d I .::!:I 

ESCALATION FACTOR 'Vl'Vln\911CJ ~ % b:JJBl11€l.:Jb'V'l:JJl°l1.:J1'U'Vl1B 
' ' .::::i, .di.1..::::rl I al 

'U1nb'V'l:l.J ~ % b:l.JB\11€J.:Jb1CJnfl1.:J1'Ufl'U 

ESCALATION FACTOR K 'Vl11~"il1nG'l\111~.:JbbD.:J\111:l.JU1~bfl'\llbb61~'6"1m~ru~.:i1'UriBG'l~1.:Jl?l.:id 
'iJ 

d 
'Vi~'J~'VI @ -:11'We:J1fl11 

.:i1'Uei1m1 'VlmCJfi.:i~1mf111 b-d'U V1v11m1 h.:ib~CJ'U h.:i'V'lm'U161 'VlB-vrn vi-vrn V1B'\J1~6Uii 
' 

er~~'U'\ll{ 8:J.Jb'Ub6ilCJ:JJ G'l1~l1CJtl1 h.:im'Vl11 fl~.:JlG'l\91 l 1.:J.:J1'U ~1 b.lJ'U~'U bb6l:l::b Vl'Vlil1CJl°l11il11:J.Jfi.:i 
' 

(9).(9) 1 't/llw1 bb6l~mf111LJ11"ilLJfi.:im CJ b:JJ'U"il1V1tl1 CJ bb~hJ11iiei.:iV1~B bb '\J61.:i bb61~1~'U'U 1't/11~1mti1'Ll'U~b1 ru 

(9). Iv '\J1~'\J1'1JB.:!B1fl11'U11"il'Uf:i.:ivlB b:JJ'Ll"il1'VlU1tJ bb~1i.h1:JJCi.:11~'U'Utb~'\J1f11tJ b 'Ll'U~ b 1 ru 

C9l.m 1~'U'\JvJB'Vl~€11~'U'UG'l1CJ~1.:! "l .yi~\9l'Vl~B~.:!B~b'W?h'U'll€l.:JB1fl11 b-ti'U vl€JU-r'Umn1f"1 viBfi161l 

mCJ1'1/11-W1~1'Vl-r'Ubfl~B.:i'\Jfommf"1 mti~B~1 iw1 
v v 

C9l.~ 'Vl1.:11~'U1tJi.J1'1JB.:IB1fl11"il'Llf:i.:l'Vl1.:11~'U1tJil1fl1tJ'LlBn 

@l.et'. ?!1'U'\J1~nB'Uvi"i11b.lJ'U~1Vl-r'UB1fl11 b~'V'l1~?!1'Uvi~\910'\JB1fl11 l~m~mG'l11.:i'Vl~B'\J1~nB'U 'V'l1B:J.Jfl'Uf\11 

riBG'l1'1.:imfl11 bb~1il11iiei.:i bfl~B.:J~ n1Vl~B bfl~B.:!i1B n6lviil1ii 1'\Jw nB'\J'Vl~B~ \91~.:I b-d'U ~'t/llv'i bfl~B.:JflB:JJ'iA11 b\11 B{ 

bfl~B.:IG'l'Utl1 bfl~B.:iu-rLJmml'll 'Vr\9161:!.J i6li 
'iJ 

(9).'Q) 'Vl1.:JbVJ11B'Umf111 ~'Utt:JJ ~'Ll~n vl1.:i"i11nmfl11 l\91CJ1Bu1ilbn'U m b:J.Jm 

boll'61W11 K = o.klct'. + o.GJ<t'. IVlo + o.GJo CVCo + o.~o MVMo + o.GJo SVSo 
'iJ 



- ®o -

d "" 'Vl111Vl'VI kl .:J1'UVl'U 

1.D.<0> .:i1'U~u vtmt.Jt1..:i fl1';i6Uln~'W fl1';jl'Yfl~'W fl1';j'\.JlneJln~'W fl1';i6Ulnvtif1~'W fl1';jbfl~t.J'UlneJln~'W fl1';i6Uln 
' ' ' 

- m.J'\.JlneJlnbbtl'W bzjB'W fl;;\€)..:} fl'Wl"l;;IB..:J fl'W~'Wtl1 fl'W'Vl1..:J zj.,:i~B..:i1-rrbl"l~B..:i~m bl"l~B..:Ji1Bn;;i'\.J5u&1 

l.'1'1vt1''1J f11'J(ljj ~'U 1 Vf vtm tJ l"l11jjt1..:J fl1'Hljj~'UVl~B'V1'51t.JVl~eJ16'f ln~'W vin fl1':il"l1'\.JfljjflUJ6'fjjU~6UeJ..:Jl6'f In 
q , 'I q 

,!u 1 bb!;l~n.rrBn1viu1n1f5m';it1jj ';i1~~..:iilm':i'U 1neY1n bbtlu 11nt.11.rrbl"l~ew5'm bl"l~a..:iiie:in;;i b~B 1 vi'1~~1\91':i~1umjjv1 
n1V!'Wln 1-J b "li'Wb~t.11 tl'\.J..:J1'U flB6'f~1..:Jt1'U'UV!~B b zjB'U'l.fG'l '\.J':i ~'Vl1'U 

~ ..:i -dt Vf ':i 1~'1..:i..:i1 'W '\.J <;i ~ b.fl 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb!;l~ SHOULDER 

1ifaw1-a K = o.roo + o.<0>0 It/lo + o.CS:o Et/Eo + o.klo Ft/Fo 
'II 

kl.kl '31'U~m~EJ.:i V1mt.1i:i..:i ..:i1u~'U'll'U1(;11Vtajthmb1t.J-:inmllu.ff'LI1 Vf blJ'W':i~b~t.J'lJ "\l'U 1~1"l11~V1'U1~~e:i..:im';i 
11nt.11 'Ll"lia-:i11-:i':i~V111..:i~'U1 Vtaj"\l~ bb61l~~1 t.J~'W~B t.1 V!~B m1 ln"U'W11n~1..:i I bb!;l~'Vl·':i1t.Jb Vf b~~-da..:i11-:iii fl1';jf11'Ufl~ 
l"lru6'f~U~6UB..:Jl6'f In bb!;l~ii.rre:i n1V!'Wlnlf5'1J nu~11nt.11 -if bl"l~B..:J~ m bl"l~B..:iilan;;i V!~B bb ';i..:Jl"l'W bb!;l~ b Vt'Vlmt.Jl"l11jj';i1~(i..:i..:i1'W 
' ' ':.J 

~'W.yt..:J ..:J1'W~'W b~ t.J..:J t.11 bb 'W1 V!~B..:J1'W~'W b VtajvliJi;r fl'\su.!~l"lti' 1 t.Jl"l~..:J n'W b .iAJ B'UB ..:i nu fl1';itlln b"ll1~~..:i'Vl;;i 1 t.J"UB..:Jmln \91 ~..:i bb!;l ~ ., 
., 0 0 

'VlB..:J;;i1'U1 

1-ifawi-a K = o.CS:o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
'II 

kl.ro .:J1'Wbl\11~'a~b'\JVl'Vi'U V1~1t.1'1..:i ..:J1'Wb"\l1~';i~b'Dln~'U~11 '\.J ';i~t.J~'Vl1..:J6U'WtJ1t.J 1 'IJ - flGl'U '\.J':i~mru 
1~bi1'W ® iltm~m t.1m1'W..:J1'Ub"\l1~':i~bD1ne:i 1~..:ifizj..:i~e:i..:i1oifb'Vll"l1Jl"l.ff'W6'f..:J 

' 'II 

loU~\91'a K = o.CS:~ + o.<0>~ It/lo + o.<0>0 Mt/Mo + o.klo Et/Eo + o.<0>0 Ft/Fo 

d 
'V1111Vl'VI ro .:J1'U'Vl1.:J 

ro.<0> .:J1'UW1'V11.:J PRIME COAT , TACK COAT , SEAL COAT 

1-ifat\91-a K = o.roo + o.CS:o At/Ao+ o.klo Et/Eo + o.@o Ft/Fo 
'II 

m.kl.:J1'UW1'V11.:J SURFACE TREATMENT, SLURRY SEAL 

1.Ua\91'a K = o.mo + o.<0>0 Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.<0>0 Ft/Fo 
'II 

m.m .:J1'UW1'Vl1~ ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1.Ua\91-a K = o.mo + o.<0>0 Mt/Mo+ o.CS:o At/Ao+ o.@o Et/Eo + o.<0>0 Ft/Fo 
'II 

m.cs: ~1'UW1 ti'U'Ul°leJ'Un~~na~11 b 'Vl~n V1~1t.1i:i-:i~1t1'W'Wl"lB'Wn1\91~1i b6'f~~b V!~ n ~-:i'IJ':i~flB'lJ~1 t.1\91~bbm-:i 
~!V.t:S "'v.d.<::). ~<di dd 

bV!G'lflb6'f'WV!':iB\91~bbm-:1m1nbV!G'lflflmb'!JB~\91ln (WELDED STEEL WIRE FABRIC) bV!G'lf1blnBt.I (DOWEL BAR) bV!G'lflt.Jln 

(DEFORMED TIE BAR) bb6'1~':iBt.J~B~1-:!I (JOINT) ~-:iii'1Vf'Vl~1t.Jl"l11~';i1~i:i-:ibb~'Uvr'Ul"lB'Ufl~~b6'f~mV!~fl'lJ~b1UJl"lB 
6'f~~1'U (R.C. BRIDGE APPROACH) ~1t.J 

loU~\91'a K = o. mo + o.@o It/lo + o.m~ Ct/Co + o.®o Mt/Mo + o.<0>~ St/So 



- lei@ -

I ~ d ~a lo./ ~I d ..::i. ~OCV 
m.&: ~1'1J'VleJ':i~'U1ll'IJ1fleJ'IJn'a~bfl':i:IJb'Vifilmbfil~~1'1..!'Utl'Vm V!l.JltJn:l V1'€lfleJ'Uml'm'f':i:lJb'V!ii'im'f1V!':i'U..:J1'U":i~'U1tJ 

~ ~ """" ..::i. w: a.I 

'U1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:J1'U':i1..:J':i~'U1tJ'U1fleJ'Um~bG'f";i:Wb'Vlii'ifl ..:J1'U~1~flB'Um~ 
.:::.. W: ~""""' ~ IQ,.I ..:::ii .Q ~ .::::i '""""- ~ 

LG'f "j:iJ L Vlii'i m1..:i";i~'U1tJ'U1 Lbii'i ~'U ':i L 1ruc;i1~ fleJ?t~·vn'Ll ";i1:1JV1..:J..:J1'U'U eJ'V'lflflffW m~ LG'f";i:lJ b V!ii'i fl bbii'1~..:J1'UfleJ'U m~ LG'f ";i:W L Vlii'i fl 

~'Wvlil-au bb'IJ'llbbfil~;;rn~ru~..:i1'Ufl"'1tJfl~..:in'U L"1i'Ll ..:i1tnJmfo (MAN HOLD) vie:i1e:itJ?t1tJ t Vl";iPl'V'lvi via1e:itJ?t1tJ1 ~vh 
'\J 

fl ., 
b u'Ul'l'U 

1ii'a~';i 
'U 

K = o.m&: + o.klo It/lo + o.<0>&: Ct/Co + o.<0>&: Mt/Mo + o.<0>&: St/So 

m.b ~1'1..1 bfl';i~fli1~ fltl'IJ n~\91 bi'l~3.J b Vi~ nbbfil ~~1'1..1 b~ tl'IJ n'I..! \91~ ~ V!:lJ 1tJtl..:J G'f~'\l'l 1'Ufl B'U n ~~ b?f~:W b 'VI~ fl 
1m..:i?f~1..:J~1'U";i1flflB'Ufl~~b?l~:IJb'Vl~flflBG'f~'\l'l1'W (R.C. BEARING UNIT) vlBb'Vl~tJ:WflB'Uf\~~bG'f~:Wb'Vl~f\ (R.C. BOX 

"" 
CUL VERT) V!atr..:itl11fl"j ..:J?l~1..:Jf1B'Ufl~l'l b?l~:!Jb'VI~ fl b zjB'U fl'U~~..:JflB'Ufl~m?l~:W b 'VI~ fl vl1 b Vi CJ'U b~BflB'Uf\11'1 b?l~m 'Vl~fl 

' . . 
.:::i., I ii d a.Id CV 9.1 c:!i Q.J 

bbii'i~ G'f ..:J fl B ?l ";i1..:J B'U Vl:W'1 fl ~ru~ f1'11 CJ fl(;l .:J f\'U 

1il~\91';i K = o.mo + o.<0>0 It/lo + o.<0>&: Ct/Co + o.klo Mt/Mo + o.kl&: St/So 

m.cnl ~1'1..1 tfl';i~fl~1~ b 'Vi~n V!:W1tJ5-:i ?l~'\l'l1'U b 'VI~ fl6'11V!-r'U fl'U b~'UoU1:Wtl'U'U tm .:i b 'VI~ fl6'11V!-r'U&i ~~ .:i1J 1 tJ 

1il";iT'il16llu~ bb 6ll1'U?l.:J b?t11 vh~1 bb "j.:JG'f.:i b?l11Vl tJ b?l1 b Vl':i~ f"lu V!~a.:i1'U bfl"j.:J b 'VI~ fl~'Uvjiji( n~ru~flil1CJfl~.:iil'Ll bb19ihl 
'\J '\J ' 

";i1:Wtl.:J.:J1'U&i~~.:i b?l1 bf11 .:i b 'VI~ fl?l1CJ?l.:J6lJB.:J f\1";i 1 °V'loW1~1CJ t:-1~~ bb vi.:i'\.J";i ~ b Vlf"11 VlCJ 

1ilfl\91';i K = o.kl&: + o.<0>0 It/lo + o.o&: Ct/Co + o.klo Mt/Mo + o.a::o St/So 
'U 

'Vi3.11~vi a:: ~1'1J°llfil'lh~'Vl1'1J 
a::.&: ~1'1..!fle:J'l..!n~\911~n3.J b 'Vi~mbfil~fle:i'l..!n~\91~1~flfile:J~ V!:IJ1CJ5.:i .:J1'Uf1B'Ufl~~ b?l~:iJb 'VI~ nvlV!n?l1'Ll 6lJB.:i 

b 'VI~ fle:JBfl:W1 bbCJ fl rl1'U1 ru \911.:JV!1fl6lJB.:J.:J1'U~1 CJ Vl1.:J':i~'U1 t.Jtl1i!'U Vl~BB1f11'~6lli;i'\.J ";i~Vl1'ULl";i~ f\B'U6lJB.:Jb zje:J'U zj.:iij 
,, 

~t1JtlJ1bbt.Jfl~1t.Jbu'\l'l1~.:J1'UflB'Ufl~~~.:imi11bvi1ti''U 

1if'6'1\911 K = o.a::o + o.<0>&: It/lo + o.kl&: Ct/Co + o.klo Mt/Mo 
'U 



- lvlv -

QJ at do d6ri10J OJ QJ '121 a.1 o J 'l" .c. ~ 
Wl"ll'U11fl1'Vlfl1'U1Wm11~Vli'Vl b "llO'Ui'l~t)J1 bb 'U'UUi'Ui1fl1 bWI "i'IWl'V11°ll'U b\1'1f.IO'a~'Vli'1.:!'W1W"llfl 

K = ESCALATION FACTOR 

It = ~"llU11fl1~u~1flfl~1 b U°lleNtli~b 'VIA b'Ub~eJ'Uviii!.:i.:i1'Ubb~ii1~.:i1wi .. 
10 = ~6!Jti'j1fl1~u~1flfl~11tl"lleJ.:itl1~b'VIA 1.m~eJuvibuwi6lleJ.:itl1~01wi11f11 

QJ .c::I .c:I ~ 1 .al d I I 

Ct = Wl"ll'Ui1fl16llb11'UVI 'WbWleJ'U'Vli't.:i..:J1'UbbV!iil~.:!1WI 

Co = ~"llU11fl1~b1l'U~ 1ub~eJ'UvibtJW16lleJ.:itl1~01wi11f11 
Mt = ~"llU11fl11'awirieJa~1.:i (1.~111lb'Vl~Obbiil~~b11'U~) b'Ub~eJ'Uvlii!.:i.:i1'Ubb~iil~.:!1WI 

' 
Mo = ~"llu11fl11'aW1rieJa~1..:i (1.~1111b'Vl~mbiil~~b11u~)1ub~eJ'Uii1btJwi6lleJ.:itl1~01wi11fl1 

' 
St = ~"llU11fl1b'Vl~O 1ub~eJ'Uvli;i.:i.:i1mb!Plii1~.:!1WI 
So = ~"llU11fl1b'Vl~n 1m~eJuvibuwi6lleJ.:itl1~01wi11f11 
Gt = ~"llU11fl1b'Vl~ObbN'Ub~fl'Livi&.i~vi1ut11~b'VIA 1ub~eJuvli;i.:i.:i1'Ubb!Piiil~.:i1W1 
Go = ~"llu1111 bbe.iu b 'Vl~Ob~fl'Uvi&.i~vi 1 utli~b 'VIA b 'Ub~eJ'Uvi bUW16lleJ.:itl1~01wi11f11 
At = ~"llU11fl1bbeJi'!Wiilvl 1.m~eJuvicl.:i.:i1ubb~ii1~.:i1wi 
Ao = ~"llU11fl1bbeJi'!Wiilvl 1ub~eiuvibUW16lleJ.:itl1~01wi11f11 
Et = ~"llu11mbfl~ei..:i:5'01bbii1~u~.fi'w611 1.m~eiuvicl.:i.:i1mb!Plii1~.:i1wi 
Eo = ~"llU11fl1bfl~ei.:i:5'oibbiil~'U~.fi'w~ 1m~eiuvibUWl6lleJ..:itl1~01W111ri1 
Ft = ~"llU11fl1tl1:Uu~b6lliil'V11l'Ub~1 1ub~eJ'Uvicl.:i.:i1'Ubb!Piii1~.:!1WI 

' 
Fo = ~"!lil11ri1tl1:Uu~b6lliil'Vl1l'Ub~1 b'Ub~eiuvibUW16lleJ.:itl1~01wi11ri1 

' 
ACt = ~"llu11mviei~b1l'UV!bf.l~'U 1ub~eiuvliii.:i.:i1mb~ii1~.:i1wi 
ACo = ~"!lu11f11viei~b1l'U~b~~'U 1m~ei'UvibtlW16lleJ..:itl-a~n1W1-a1ri1 
PVCt = ~"!lu-a1m'Viei PVC b'Ub~eJ'Uviii!.:i.:i1ubb!Piii1~.:!1WI 
PVCo = ~"llu-a1m'Viei PVC b'Ub~eiuvibuwi6llei..:itl-a~o1wi-a1ri1 
GI Pt = ~"llU':i1fl1vieJb 'Vl~OeJ1'U!il.:io~~ b 'Ub~eJ'Uvi~.:i..:i1mb!Plii1~.:!1WI 
GIPo = ~"llu11ri1'Vim'Vl~omu!il.:io~~ b'Ub~eJ'Uvibuwi6llei.:itl-a~o1W1-a1ri1 
PEt = ~"llU11fl1vieJ HYDENSITY POLYETHYLENE b'Ub~B'Uvicl.:i.:i1ubb!Piii1~.:!'1WI 
PEo = ~"llu-a1ri1'Viei HYDENSITY POLYETHYLENE b'Ub~eJ'UvibUW16lleJ.:itl-a~o1wi-a1ri1 
Wt = ~"llU':i1fl1a1~bWW1 b'Ub~eJ'Uvi~.:i.:i1'Ubb!Piiil~.:i1wi 
Wo = ~"llU':i1f11a1~1 'Ww1 b'Ub~eJ'UviblJW16llei.:it11~01wi-a1m 



- \vr;n -

15n 1-a~1cu'l ruvi1 if nu a ruru1 bb uuu-ru~1f111~ 
"" co 

®· m1f\'1'U1ruV11ri1 K l\l1fl'M11 1911:w~n~ru~:hn'W~'l.J61 1Vll-ti~'JbG'l<u~61Ju'.i1A11'6'1flne:i?1~1.:i'lJe:i.:im~V111..:i 
~ I ' 

Ynru•1m b\91CJ 1-U'9i1'U01rn..:itl lv<tr;no b llmnru6Vl1 'l.mT~r11'Ll1ru ... 
lv. fl11A1'U1UJV!1rl1 K 6'f 1V!'r'U mruviiJ.:i1'UrlB?l~1'1V!'11CJlJ'.i~ b.fl'Vl11:WeJclb 'UG1'tutu1b~CJ1 tl'Ul\l~~ B..:J bbtlflrl1 

~ v v 

n e:i?f~1..:J bb~~~'l..h~ b.fl'Vl b Vf-ti~Wil'U\911:W~ fl~UJ~'VeJ'1..:J1'Ui!'U bb~~ b Vl?f BflflGleJ..:J tl'U?f \911vi1~fh\/t'Ufl 11 
~ 

r;n. f111A1'U1U!Vl1rl1 K n1Vl'UV1 t Vil "livil"l'Llti:w r;n l?l1bb Vl'tl..:!Vlfl~'U\91£l'U LV!CJ 1llilm1tlvibl31~bbi;'!~rl1V!'U\?l 1 Vlvl1 
' 

b~'ViK:W~tifi (1. 't.J'1 CJ'Ub VJCJ'U) 1 Vlb llui:.1~~1 b ~l\lrlB'U bbGl1~..:iiJ1i:.1~~'WITT lJArunu~1 b~'Vfl'1~Vl't'.i'1 b~'lJ~:W~'ULii!'U 
~ 

cs'.". 1Vf'Wl\l1)UJ1b~'Ub~:WV!~B~Vl11fl1A1'11'U l\l1f111A1vi~-r'U~1..:Jvl161'ruru1\91f1~..:Jtl'U~11-:il1-!! brie:iri1 K \911:W cu QJ QJ cu 

~19116'f 1Vl-r'\.N1'UflB?l~1'1iT'Ll 1 b 'Ub~e:i'U'i/i?i-!!:WB'U'11'U:llfi1 b 't.J ~ CJ'Ubb lJ~..:i 1 lJl\11 flrl1 K 1'w b~ B'Ub tlfl61lB-!JlJ1~ fl1V111fl 1 

mnn11 cs'."% ~u1lJ 1vim111.u'W1~?i1'Uvi1.n'W cs'."% ml°\'1'U1ru't.J-r'Ub~:wVl~e:i'1vifi1..:i1'Ub1.Gi'11.1.\?lmru (ll?lvhJ~\91 cs'."% 

bb )fl 1 Vt) 

<t. 1 'Wmruvi~-r'U-:il1-!! 1ll?f1m1t1v11m1ne:i?f~1-!! 1Vf1.1.611b?f~l\l \9rnJwti~nm1 u!Kruru1 1vim U'WA11:w~fl 
~ v v 

'lJf)-!J~-r'U~1-!J rl1 K \911:W~\9111911'11 vi-:v~tl1m1m'Lifl11A1'LI1UlA1..:J1'U 1m"liri1 K 'lJB'1b~B'U~\91Vl1tJ\911:Wm~G1't1Jt1J1 Vl~eJ 
ri1 K 'lJeN1.~e:i'U~?i'1:we:iu..:i1'Ul\l~..:i 1.1.Gi'11.1.1?111ri1 K ~11vil\l~:Uri1ue:itJn11 

b. m1~1m~u 1.b\9ii;:i~..:i1 \91 1 Vf~1CJri1-:il1..:i '11u~e'.i'-r'U-:il1.:iv111~bb~~~-!!1 ~ m:w61ruru11 't.J na'LI?i1'LIA1'11m ~:w 
~ v v 

V!~BA1'11'LI~fl~'1 zj..:Jl\l~A1tl1ru1191'1?lmrim'l11'U~'lJ-Ll11fl116'1\91rlB6'1~1..:J zj'1iJ1mf11'U1ru'\ll1A1 K 'lJB..:Jb~B'U~?i-!J:WB'U'11'U 
' 

'11vii!'LI 1 1. -Uuvi1.1. 'W'We:im1.~1 dje:if11'U1ru1.~m '}zj:w 1~ Vt'lJe:iv11A11:w\91 n~-!11.~e:i-:i m11.~'LI n'U6'1'11.Tn-!!rnh~mru 
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'U'Vluv1:u~13.JbeJn6i1-;;·1.h~n1t91-;;1f511Bb~n'Vl';!BumA (e-bidding) oifei @.b 

"N bg'j'lJiJ<a1fl1Viiit:.u11tl-a~ 1e.i"llu~'J:un'l..I" Vim CJm1&.J11 'Uflf1G'lo'r'a:Wl'l1V!~eiil ~'U rw1i;:i~bi1 b6'l'W e:J':i1m b vl e:i 
'I.I • • 

-r'U ~1\l L 'W n1"JiJ"J~11i;:i~1{1'lJ eN m:w b ll'WN':lJ?i1'W l~\i'i ti hJ1111'l CJV11.:i191"J\JV!~e:iV11.:ieJ'e:i&J1 "Wrhi fl1'j'lJeJ \l'UAflG'lo':i"J:Wl'l1vi~e:iil ~ 
'I.I 'V • 

d d V d "" " 1 0 / " 1 "" <V 'Uflf1G'le:J'WVlb'lJ1b?l'UB'J1f11b'\fll€J&'U"il1'1 'Uf11& u':i~mr<il1..:i'lJeNfl11J 'Wfl';i11b\9ltnfl'U 
• 'V 

m&il?i1'W l~ b~ CJ hJ1111'lCJVl 1'11'1 & '1V15e:ivi1'1eJ€J:U'lJ €J{J'U ri AG'l 'B&&:w m'Vl~e:J'w ~'U f1 rii;i~'1fl~11-if 1.:i~'W 1~ bbn f11';J~ • • 
'U ririi;i'B&&:umVl~a'Ll~'Uflfl(;1~'1fl~11ilri11:u61:wwu'5nu1 u~ fl~ru~~'1l'ie:i1 tJ-d • • 

(®) i'im1:w~:uwu5n'W1'Wb"il\l'U~V11':i ll'lCJe'.i'~vim& Vfu?i1ui:J~\9lfl1& m&&.1m&i:J..ijl'lfl1& i:J'U~V!1& vi5e:ii:Ji1 
'\J 'l 'ti 'U 'U 'U 

eJ1'Ll1"il 1um&~1btJ'U\l1'U1 'Wfl"ilfl1':i'lJ€J\l'UflflG1'B':i':i:lJ\911V!~€J'lJB\ltJ~'Uflf1(;1d1CJVl;j\l ilB1iJ1"ilV!~B?l1:!J1j~ 1.ff 81'W1"il 1 iJfnj • • 
'U~Vl1&~ \9lfl1&n"il fl1&'lJ€J\l'U flfli;J ifi&:W \911'Vl~B'll B\l'Ll ~'U fl fli;J B fl &1CJV1i'!\l vi~e:i'Vlm CJ ':i1 CJ ~ b?l'Wm1m 1 Vi bbn m:w brn ~~ 

• • 'V 

1 Vl'U~ flT~ l'1 m \91 fll;11\l B b~ fl'Vl':i'BiJ fl?l1 'Wm &'Li & gj:IJ6'J ~ 1\l ~1 CJ ':igj'lJi.J B b~ flVl':iffW fl~ A~ \l-d 
'V 

(tv) ilm1ll~:w~'W5n'W 1 'Wb "il.:i'Vl'W ll'ltii:Jb l!uVfu?i1'W 1 uVf1'lVf'W?i1u6'!1~ru V15e:ii:J b lluVfui·hu 1ihhnl'lfl11:w-r'U 
'l 'U 'I 'l QJ '\J 'l 

~\911 iJVl1\l~'U?f1'U~1n\9l Vl~B~~B~'W':i1CJ 1 V!qjb 'Ll'U~~Willn\9lV!~B'U~~Vl:WV!1'lJ'U'i\)1n\9l b ll'W~'W?hiJ 1 iJVl1..:i~'U?i1'U?l1~qj 
V!~e.iVf 1.:iVf 'W?i1'U '<i11n111 'Vl~Bb ll'Ui:J~e:iVf 'U·nCJ 1 Vlru1 'Ll'U~~'Vl'<i11n~V1~e:i'U~~'Vl:wV11'lJ'Ll "i\'1 n111 B m1CJvt~\lvi~e.i'V!mt.J&1CJ~ 

q 'U '\ Q.I 91 ti 

b?!'We:id1f111 Vlbbnm:w bb6'Jgj~ Vl'U~fl1':il'16'11111flG'n\JBb~ fl'Vl':i'BtJfl?l1 'W fl1j'\J';J~:WG1~1\l~1t.Jd~'U'UBb~ fl'Vl':i'BtJ tl~fl-r\Ju 
'V 'V 

1"1111 "~f.1e:iVf'U':i1a1'Ylru" 1VfvtmCJA11:w11 
'I.I • ... 

(tl) mrui:Jb?l'W'Eld1fl1~iJ~i;=itJjg;: bCJ'lJLJ~1:Wn'U&~Vll1\l~b?l'We:J';i1fl1~1CJn'U V!:W1CJfl11:Ul1 ~~BVl'U zj-:J~B 
'U 'U 'U 'I 

VliJ bfl'Ll fll1~B mi g;: ~~'UVf 11 'W n"il fl1':i~'U vt~B 1'Wf.l191 &1?i1'Wl'!TiJ~ fl ru~ fl'a':i:W tl1':il 1~1CJfl1':i'W 6'l 111 b V1'W?llJfl1':i'\J ':i~ fl11"1 . ' 
fl1Vl'W 111~1V!fo n "ii fl 1':i'U1.:iu ':i g;: b.fl 'VIV!~B'U1\l'll'U1vi 

(6/J) mru ~ b?l'Ll B'J1fl1~iJ ~ !;1tJ1~ bCJ'lJLJ ~1:W n'W ':i~V!l 1\li:J b?l'U B 11fl1 n'U rn Vl'U~fl 1&1'16'11111 tl!;11\l 
'I.I 'IJ 'IJ 

fa~ fl'Vl'JBU fl~ V!:!J1 CJf111:Wl1 ~~BVl'Wzj'1~BVl'U bfl'U tll1~€J CJ!;1g;:Vf11 'Ll n"il fl1'J~'WV!~B 1'Wf.lm1?f1'U 1911:1.l~fl ru~ nd':ilJ m&-J 1 
'IJ • • 

~1CJfl1':iW?!Vlb~'W?l:lJm&lJ':i~fnf"lfl1'Vl'W~~1'Vl-r'Un"ilfl11'U1\JUWb.flVlVl~B'U1\l'lJ'W1~ • 
(m) ilA11&.1~:ww'U5n'W1'W~fl~ru~ 161J1n'U':i~'Vl11.:i (®) bbG'l~ (tv) l111CJ~~~m& Vf'W?i1'Ue4~111m& m&:wm';i 
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