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(9). tv 't.h::::thlle:i..:ien ri11u 11"ilu(i..:ivlm11'Ulil1V1't11 CJ bbl?11:iJ1111'1..:i1::::uu'lh::::t.l1m CJ 1'Liu~b1 ru 

(9).rn 1~uuvle:iV11m~uuG'l1EJ~1..:i 1 ~&it1lV11ei~..:iei~1'LI~1'LI'lleNenri11 b'li'LI vlmJ~'l.Jenm\31 vlein161l 

G'l1EJ1'V'lVl1~1V1~rnri~ei..:iu~'l.Jenml31 G'l1EJ~e:iVJ1 i6'l 1 
v v 

(9). cs:: vi 1..:i 1~u 1CJtl1'lJe:i..:ienfl11"il'U (i..:ivi 1..:11 ::::u1CJtl1.m CJ 'LI ei n 

(9).cr ~1'LI'\.J1::::ne:iu~lil'1bll'LI6'11V1i''l.Jenri11 bu'V'l1::::611'U~~t1lnuenm1 bt1lCJt'i'e:i..:iG'l~1..:iV11e:iu1~ne:iu'l/'l~e:i11 
n'l.Jm1ne:iG'l~1\lei1m1 bbl?11:iJ1111'1..:ibri~e:i'l'<ilmV11mfl~ei..:i:We:in6'l~t11111u1::::nei'l.JV11e:i ~\11~..:i b°1i'U ~'V'lvi bri~e:i..:i 
flei11'W1b(?le:J1 bri~ei..:iG'l'l.Jtl1 bfl~e:i..:iu~'l.Jenm\31 ~\116'111"16'1"1 

'lJ 

C9l.b vi1..:ibVl11e:iuenri11 ~'Ut:l11 ~'Lil'i'n vi1..:i"il1nenri11 b\11CJ1e:i'l.J1:iJbn'U rn b11m 

botl~(?l"ci K = o.kl~ + o.GJ~ It/lo + o.GJo Ct/Co + o.<£0 Mt/Mo + o.GJo St/So 

"' ""' Vi111~'VI kl .:J1'U~'U 

' Q ~ Q OJQ OJ.c:t, 2.1.:::t. q Q.JQ 

kl.@ .:J1'U~'U Vl111EJtl'I fl11'll\11\1l'U fl11{?lfl(1l'U fl11'\J\1leJ\11\1l'U fl11'll\11Vl'U1\1l'U fl11bfl6'lCJ'U\1leJ\11\1l'U fl11 
' ' ~\11 - t:l11'l.J\1leJ\1lbb'Ll'LI bzje:i'U fl6'le:i..:i l°l'Uri6'le:i..:i l°l'LI~'LIJ1 l°l'Uvi1..:i zj..:it'le:i..:i1ibri~e:i..:i'<ilm bri~e:i..:i:We:in6'lu~u~ 

G'l
0

1Vli''U fl11 '111 ~'LI 1VlVl111CJfl'J111 fi..:i fl11t111~'LIVl~eJV111EJVI1e:i-J' G'l \115'!.J ~ ij fl 11f11'l.Jfl11 
' ' 

riruG'l11u~'lle:i..:i1'G'lmY'LI ., bb6'l:::::W.Ue:in1V1'Ut1li~n11ti11 1111~..:i:Wm1ut1leJ't1l bb 'Ll'LI bt1lCJ1oUbfl~e:i..:i'<ilm bfl~e:i..:i:We:inri 
' ' I 

b ~e:i 1 m~m (?11:01'\.J (?1111~fl1Vl'U t1l 11 b °1i'Ub~CJ1 nrn1'LI ne:iG'l~1'1t:l'U'UVl~eJ b zjeJ'U'lJ6'lUWV11'U 
"' 

~..:id1Vf1111(i..:i..:i1'Uu1::::b.flV1 EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb6'l:t: SHOULDER 

1-U~~"ci K = o.mo + o.GJo It/lo + o.<£0 Et/Eo + o.klo Ft/Fo 

(lQJ 6 ~ ., 
('U1CJV11"1'V'l1 L Vlrtei..:inrimruflruJ 

' Vo d 
~ eJ1'U1EJ fl11bb'll1'1V11'1V16'l1~~1f1'Vl C9) 



- b -

kl.kl -:i1'U~'Ub~th'I Vl:U1tiii..:i ..:i1'UVi'LI'll'W1~1 Vlajtl1m b~ti..:in'Ub ll'LI~'LI1 VlbU'U':i~blltiu "il'LI1~m1:u'Vl'U1~ 
~ei..:im':i 1~ ti1 miei..:i11..:i':i~Vl11..:i~'LI1 Vlaj"il~Lb61l:U~1tJ~'U~eJtJ Vl~eim1~'1J'U1~~1..:i 1 LL~~Vl':i1ti1 VI b~:u'1iei..:i11..:i 
i1m':if11'Ufl:Uf1UJG'f:u't'J~'1J ei..:i1?1~ bL~ ~iJ.rrei n1Vl'U~1~tJ f1't'J~1~ ti1.U bfl~ei..:i~ m Lfl~ei..:illeifl~ Vl~mb ':i ..:Jfl'U Lb~~ 1 VI 

'1 q '1 d.J 

Vl:IJ1 tJ F111:U':i1 :uii..:J..:J1'W Vitl'Vl..:J ..:J1'WVi'U b~tJ..:J tJ1 LL 'W'J Vl~eJ..:J1'WVi'W1 Vlajv1:iJ~ fl'\~J-t\J~fl~ 1 tJ fl~ ..:in'LI L ~el UeJ..:Jn'LI fl 1'J 
' ,, 

Cl.I Cl.I q 21 0 0 

fl~b61J1~'\lll..:JV1mti'llei..:im~l?l~..:Jbb~~vim~1'U1 

1-ifa~':i K = o.<i'.o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 
'IJ 

kl.m ..:i1mlil1~-a~bu~i1'W V1&.i1tiii..:i ..:i1'Ub"il1~1~bD~Vi'Llvi'11tJ ':i~ti~vi1..:i'1J'U~1ti 1tJ - fl~u tJ"J~mru 
hlLilt.1 \!'.) il1m:ul?l'J tim1'm1t.1L"il1~'J~LU~ei1mf'lzj..:i~ei..:iHLVlfllifl~'U?l..:J 

' 'IJ 

1-ifa~-a K = o.a:'.cr + o.G>cr It/lo + o.G>o Mt/Mo + o.klo Et/Eo + o.G>o Ft/Fo 
'IJ 

,,; 
Vi:U'J~'Vl m ..:i1'U'V11-:I 

m.G>..:i1'U~1'V11-:! PRIME COAT, TACK COAT, SEAL COAT 

1-Ua~-a 
'IJ 

K = o.mo + o.<i'.o At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.kl{l1t.!~1'Vl1{1 SURFACE TREATMENT, SLURRY SEAL 

1-um~-a K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ o.klo Et/Eo + o.G>o Ft/Fo 

m.m ..:i1'1.!~1'Vl1-:! ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1.um~1 K = o.mo + o.G>o Mt/Mo+ o.<i'.o At/Ao+ o.G>o Et/Eo + o.G>o Ft/Fo 

m.<i'. ..:i1'U~1 tl'U'UfleJ'Ufl ~~ biif~:U b 'Vi~fl Vl:UltJ ii..:i ~1 tl'U'U fleJ'U fl~l?l~1 i b?l~m VI~ fl zj ..:itJ':i~ fl eiu ~1 tJ 
~v.dl ~ vdq W:..::!:i 

\?l~bbfl':i..:JbVl~flb?l'UVl':ieJ\?l~bbfl':i..:Jm~LVl~flflmb'lleJ&.J\?l~ (WELDED STEEL WIRE FABRIC) bVl~flb~eJtJ(DOWEL 

BAR) LVl~fl~~ (DEFORMED TIE BAR) bL~~':ieJtJ~eJ~1..:J 1 (JOINT) ~..:id1'vfVl&.i1tJfl11:U':i1&.iii..:ibb~'U~'U 
fleJ'Ufl~l?lb?l~&.ibVl~fl'U~b1twfleJ?l~'\1111'U (R.C. BRIDGE APPROACH) ~1tJ 

1-U~~':i K = o. mo + o.G>o It/lo + o.mcr Ct/Co + o.G>o Mt/Mo + o.G>cr St/So 

~ 6 
(LJ1ti'Vl~'Vl':i L'Vl~ei..:in~mruflru) 

' Vo d 
e.Jel1'U1E.lf11':iLL"ll'H'V11..:J'V!m..:J'il1fWl m 
'IJ 



-~-

I ~ .c:I ~ ~ 1QJ .:::!/ I .::::i ~ ~ 
m.~ ..:11'LI'V1e:i1~u11:.1'U1F1e:i'l.m1l'm'l''a:U b 'Vl~mu:i~..:11'1.Jue:ivm V1:i.nm1-:i VJeJfleJ'U ml'l bl;'l';i:W b VlG'l fl 

v v 

1;'1°1'\ll~'U..:11'U1~'U1CJ'U
0

1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) '11'U';i1'l';i~'U1CJ'U
0

1 
c:::il Cito~ .c:il ~ ~ ~ ~ ~IV 

fleJ'Uml'l b?l';i:W b VIG'! fl '11'Wm~ fleJ'W fl';i\9lbl;'l';i:W b VIG'! fl';i1'1';i~'U1CJ'W1bbG'l~'U'H1t\JG'l1~\PleJl;'l~'\"l1'W ';i'J:WVJ'l-:11'1.J'U eJ'\"lfl 

AeJ'Wfl~l'l bl;'l~:W b VI~ fl bbG'l~\11'WfleJ'Wfl~l'l b?l~:w b Vl~fl ~'W~il';ii.J bb U'UbbG'l ~61fl~ru~'l1'WA~1 CJA~\ltl'W b 6li'W \I 1'Wtl e:i~fl 
'U 

(MAN HOLD) vie:i~eJCJl;'l1CJ 1 VJ~~'l"lYl vie:i~eJCJ?l1CJ1 ~'W1 bll'W~'W 

l-tli;t\911 
'U 

K = o.m~ + o.klo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m. b ..:11'1.J bFl1..:IJ;f~1..:IFlel'Un~ma~:Ub 'Vl~flbb~~..:11'1.Jb~el'Utl'U\91~{1 Vl:w1CJ1;)\I l;'l~'\"l1'WfleJ'Wfl~l'l bl;'l~:W 
b'Vl~ fl 1m..:i?l~1\l::i1'W~1flfleJ'W fl~l'l b?l~:Wb Vl~ flfleJ?l~'l"l1'W (R.C. BEARING UNIT) vim VI~ CJ:WfleJ'W fl~l'l b?l~:W 

"' 
b'Vl~fl (R.C. BOX CULVERT) Vlm1'..:itl1fa';i\11;'1~1\lfleJ'Wfl~l'lbl;'l~:WbVl~fl bzjeJ'Wtl'Wl'l~\lfleJ'Ufl~l'lbl;'l~:Wb'Vl~fl vi1 

.:::::ii drl .::::i 11!::1t. ~ ..d_ I ii .J .J.::::r1 V 21 Cf Q.J 

b VJ CJ'U b ~eJ fleJ'Wfl ';il'l b?l';i:W b 'V!G'l fl bbG'l~?l\lfl eJ?l';i1\leJ'WVJ:WG'l fl~tu~flG'l 1 CJAG'l\lfl'W 

1-if~\911 K = o.mo + o.G>o It/lo + o.G>~ Ct/Co + o.klo Mt/Mo + o.kl~ St/So 

m.~ .:11'1.J 1F11..:ia~1..:i b'Vl~fl 'V!:w1 CJi;)..:i l;'l~'\"l1'Wb Vl~ fl~1Vl~'Ufl'Wb~'WoLJ1:Wti'W'W bfl';i\I b Vl~ fl~1Vl~'U~~~\I 
u1 CJ"il';i1"il~'ll'Ll~ bb 6LJ1'W?l\I bl;'l11 ~'W1bb ';i\l?l\I b?l1l'Vl CJ b?111 VJ ';iVJ ~i.1 'V!~eJ\11'W 1m ..:i b Vl~ fl~'W~il61 fl~ru~ 

'U 'U ' 

A~1 CJA~\ltl'W bb~hi';i1:wi;1..:i..:i1'W~~~\lb?111A~\lb Vl~flmCJ~..:i"LJe:i..:im~1 ~'W1~1CJ~~\71 bb'Vi..:ii.Jwb VJ~1 'V1CJ 

LoU~\911 K = o.kl~ + o.G>o It/lo + o.o~ Ct/Co + o.klo Mt/Mo + o.<i:'o St/So 

V1:u1~~ ti:' ..:11'U"U~u1~V11'U 

ti:'.~ ..:11'LIF1el'Ufljl'l 13.in:ub 'Vl~mb~~FIB'Ufl~l'lm~Fi~e:i..:i VlmCJi;1..:i \11'WAeJ'W fl~l'l b?l~:wb Vl~ fl~~fl~'J'W 
6LJ eJ\I b 'V!~ fl e:i e:i fl m bbCJ fl r11'W1ru~1 \l'Vl1 fl"LJeJ\I \11'W vJ 1 CJ 'Vl1 \l';i~'LJ1CJtl1~ 'W 'V!~e:i m A1 ';i'llG'li.J ~~VJ 1'Wi.J ~~ fleJ U"LJ e:i ..:i 
..i ' v &:f .c::iQ.I I .::::i Q.I I I Q.I 

b 'LJeJ'W 61J\l:W?1turu1 bbCJ fl"il1l'J bu'l"l1~\11'WAeJ'W m\Yl ~\I flm1 b 'Vl1'W'W ., ., 

1-if~\911 K = o.<i:'o + o.G>~ It/lo + o.kl~ Ct/Co + o.klo Mt/Mo 

00/ <s 
('U11:.1V1121~1 m~~.onflmru~ru) 

Vo d 
~'ClT\.ne.im~~~'U'HV11\l....,fl1\l\9l1n'Vl m 
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~"llil11 f11vil"l1'W1 ru~1:1Ja~1vi1 ofi'nrnl'ru ru1 bb uutl~u11f111~ :5't9l'Vi'1~'W bt911:1n 1~'Vln.:iw1ru"ll~ 

K = ESCALATION FACTOR 

It = ~"llU11f11~u~lnf1~'Jbtl"lleHltli~b'VIA b'Wb~e:J'Wvicl.:i.:i1'Wbb~Sl~.:J'Jt91 .. 
lo = ~"llil11f11~u~lnf1~11tl"lle:i.:it11~b'VIA b'Wb~e:i'Wvibut91611e:i.:itl1~n1t9111f11 .. 
Ct = ~"llU11f11SUb:IJ'W~ b'Wb~e:J'Wvicl.:i.:i1'Wbb~Sl~.:J'Jt91 
Co = ~"llU11f11SUb:IJ'W~ b'Wb~e:i'Wvibut9161fe:i.:itl1~n1t9111m 
Mt = ~"llil11f111'at9lrie:ia~1.:i ('b.h1:1Jb'Vl~mbsi~sub:1J'W~) b'Wb~e:i'Wvicl.:i.:i1'Wbb~si~.:i1t91 • 
Mo = ~"llil11f111'at9lrie:ia~1.:i('l.:i.i11:1.1b'Vl~mbsi~611w'L!~)1'Llb~e:i'Llvibut916lfe:i.:itl1~mt9111fl1 • 
St = ~"llU11f11 b'Vl~n b 'Wb~e:i'Wvicl.:i.:i1'Wbb~si~.:i1t91 

"" cl ~ 1 4 d Q So = t9l"ll'W11f11b'VIS!n 'Wbt9le:J'W'Vlbtlt9161fe:J.:Jtl1~n1t9111f11 

Gt = ~"llil11f11 b'Vl~mbN'Wb~1:1uvi~~~ b 'Wtli~b 'VIA b 'Wb~e:i'Wvicl.:i.:i1'L!bb~si~.:i1t91 
Go = ~"llil11f11 bbN'Wb 'Vl~m~vuvi~~~ b 'Wtli~b 'VIA b 'Wb~e:i'Wvi bUt9161fe:i.:itl1~n1t9111f11 
At = ~"llU11f11bbe:JflWS!vl b'Wb~e:J'Wvicl.:i.:i1'Wbb~Sl~.:J'Jt91 
Ao = ~"llU11f11bbe:iawsivi b'L!b~e:J'Wvibut9161fe:J.:itl1~n1t9111f11 
Et = ~"llil11f11bf1~e:i.:i-.5'mbbsi~u~.n'rusn 1'Wb~e:i'Wvicl.:i.:i1'Wbb~si~.:i1t91 
Eo 

Ft 

Fo 

A Ct 

.... _. ...J -· 

= ~"llu11f11 bf1~e:i.:i~mbbsi~uj.f1'rusn 1 m~e:i'Wvi bllt9161fe:i.:it11~mt9111f11 
= ~"llil11f11J1~'W~b611si'Vl:1J'Wb~1 b'Wb~e:i'Wvicl.:i.:i1'L!bb~si~.:i1t91 • 
= ~"llil11f11J1~'W~b61JsiV1:1J'Wb~1 1'Wb~e:i'Wvibut9161fe:i.:it11~n1t9111f11 • 
= ~"llil11f11vie:isub:1J'W~11:1~'W b'Wb~e:i'Wvicl.:i.:i1'Wbb~si~.:i1t91 
= ~"llil11f11vie:isub:1J'W~11:1~'W b'Wb~e:i'Wvibut91611e:i.:it11~n1t9111f11 A Co 

PVCt = ~"llil11f11vie:i PVC b'L!b~e:i'Wvicl.:i.:i1'Wbb~si~.:i1~ 
PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"llU11f11vie:J PVC b'Wb~e:J'Wvibu~sue:i.:it11~n'J~i1f11 
= ~"llil11f11vim'Vl~ne:i1rnl'.:in~~ b'Wb~e:i'Wvicl.:i.:i1'Wbb~si~.:i1t91 
= ~"llil11f11vim'Vl~ne:i1u~.:in~~ b'Wb~e:i'Wvibut9161fe:i.:it11~n1t9111f11 
= ~"llU11f11vie:i HYDENSITY POLYETHYLENE b'Wb~e:J'Wificl.:i.:i1'Wbb~Sl~.:J'Jt91 
= ~"llU11f11vie:J HYDENSITY POLYETHYLENE b'Wb~e:J'Wvibu~61fe:J.:ltli~m~11f11 
= ~"ll\h1f11a11:11 w.Yh 1m~e:i'Wvicl.:i.:i1'Wbb~si~.:i1~ 
= ~"llil-a1f11a1a1 vJ-W1 1m~e:i'Wvibu~sue:i.:it1-a::n1~-a1f11 

VD~ 6 ~ ., 
('W11:J'V1Pl~i L 'Vli;'le.J.:J n-"mruf1ru) • 

Vo d 
e-JeJ1'W1tln1iLL"ll1.:J'Vl1.:IVl~"N~1fYVl CO> 

" 
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15n11~1'W1ru~tolfnu!ffruru1bbUut1-ru11fl11~ 

C9l. rn~r\'1'i..rrn.Jvt1A1 K "'i11nGWl~ (9)1:1.J~f1't~mJ~..:J1'W,!'W., 1 moif~1bfl'lJ$\''lJi'J~1A11'?1~n€l?!~1..:i'lJeN 
~ I ' 

nwvi~1..:i'\"l1ru'lJE! 1~!:.!1 -il':.11'W'lJ€l..:ilJ tvctQ'lo bll'Wbfltu'Yl1 'Wrn~f11m ru 
"" 

tv. rn';ir\'1'W1ruvi1Fi1 K ?11vi1'tm~ru~ii..:i1'Unei?1~1..:ivim m..h~b.flVl';i1:i.JB !:.11 'Wtlruru1b~!:.l1n'W"'il~~B..:i 
~ .., .., 

bb!:.I nfi1 ri ei?1~1..:i bbMfl ~t.h~ b.flVl 1 Vf '11~ b "'iJ'W(9)1:i.J~ n~ru~'lJ€l..:i..:i1'Ui!'W bbfl ~ 1 VJ?!B~A~ei..:i nu~(9) ~~1~ 
n1vt'W~H 

Q'). fl1';jfl1'W1ruV11Fi1 K n1V1'W~1Vi1-ifvw1Dm,1 rn ~1bbV1t.i-:1'Vln.ffwwe:i'W 1~CJhJnm';iD~b\3f~bb6'1~ 
' 

fl1'Vl'W~ 1 Vfv\'1 bf!'lJtf:i.JW'W~ (btl~CJUbVi!:.itJ) 1 Vlb ll'WNfl?l1 b ~"'ilrle:J'W bb~1~..:JU1Nfl~'l"lITT tJ~runu~1 bfl'lJfl..:J~ ., 
!U Q.I cu 6' Q.I 

'Vl'W1 b6'l'lJ?!:l.J'l"l'W6'W'W 

cs::. 1Vf'W"'il1';itu1b~'Wb~:i.J'Vl~Bflm1A1Fi1..:i1'U "'il1m1A1~~1'u41..:iv\'1tfruru1(9)flfl..:inu~1141..:i bdeiri1 K 
'\J QJ QJ '\J 

M 1:1.J ~ M ';i~1'Vl1tJ ..:J1'U n el ?!~1,nT 'U 1 b 'U b~el 'U~ '1..:il.J el tJ ..:J1'U n A1 b tJ ~ CJ'Wbb tJ fl ..:i hJ "'ii 1flFi1 K b 'W b~ el'W b tJ ~6/l ei..:i 

tJ~~m~';i1mmnn11 cs::% ~'W1tJ 1~!:.ltl1bu'l"l1~~1'W~bn'W cs::% mr\'1'U1rutJ-rrn~:1.JV1~€lfl~Fi1..:i1'Wbb~1bbM 
mru(b~!:.11:iJf1~ cs:'.% bb';in1V!) 

ct. 1 'Wmru~~-ru41..:i 1:iJ?11:1.J1~tiv\'1rn~riei?1~1..:i1 vrbb~1b?!~"'il (9)1:1.J';i~!:.l~b1m1 'Wtlruru11~mll'WA11:1.J~~ 
~ .., .., 

'lJei..:i~-ru41..:i Fi1 K m:1.J?!M';iM1..:i ., ~"'iJ~iJ1:1.n1m'Wrn~f11'U1rur11..:i1'U tmifi1 K 'lJ€l..:Jb~ei'U?1~Vi'1!:.1 
'\J '\J I ~ 

(9)1:1.Jm!:.ltfruru1 V1~€lfi1 K 'lJel..:Jb~el'Ll~'1..:i:1.Jeirn1'W"'il~..:i bb~1bbM11Fi1 K ~-;i1~"'il~nfi1iiB!:.ln11 ' .., "' 
ti. fl1';i"ii1m~'WbbMfl~..:i1~ 1Vl"ii1!:.lfi141..:i ..:i1'W~~fo41..:iv\'11~bbMfl~..:i1~ (9)1:1.Jtfruru11tJnB'W~1'W 

~ "' .., 

Fi1..:i1'Wb~:1.JV1~eir11..:i1'Wf!~fl..:i ~..:i"'il~r\'1'W1ru1~Mmde:ivi~1u$\''lJiJ~1A11'?1~rie:i?1~1..:i ~..:itl1:1.J1r\'1mruvi1Fi1 K 
' 

'lJB..:J b~el'U~G'i..:i:i.JBU..:J1'W..:J1~,!'W1 b ll'W~bb i.l'Ue:J'W bb~1 bd€lrl1'W1 Wb~'W b ~l.J 1m Vl'lJBvl1m1:1.JM f1fi..:J b~eN fl1';j b~'W 
nrnhw n..:iu tJ ~~ :l.J1 ru 
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