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bl°l1-:!6'1~1-:!~1'U11f11°leJ'Uf11\91b6'11mVl~f11°leJ6'1~Y-ll'U (R.C. BEARING UNIT) vimVl~l:l:IJl°leJ'Uf11\91b6'11mVi~f1 (R.C. ... 
BOX CULVERT) Vle:iti'..:itl1 bl°l1'16'1~1'11°leJ'Wf11\91b6'11mVl~n bzjeJ'Ufl'U\9l~'ll°leJ'Wf11\91b6'11iib'Vi~n vJ1b Vlt.l'l.Jb~eJl°leJ'Wf11\91b6'1~il 

K = o.mo + o.G>o It/lo + o.G>ct' Ct/Co + o.lflo Mt/Mo + o.lflct' St/So 

m .in1 {11'1..11m{la~1-:i b'Vlan Vim 1:1fi-:i 6'1~Y-i1'Ub V1~nG11V1-!uflub~'U6iJ1iiri'Uu 1m-:i b Vi~ nG11V1-!u~ ~ ~-:iu1 ff'il11"il1 

'llU~ bb'll1'U6'1-:! b6'111 vJVJ1bb1-:i6'1-:i b6'11l'Vl 1:1 b6'11 b 'V11VJ131tl Vi~e:inu 11°11-:i b V1~n~'U~i1~n~ru~fliK11:11°1~-:!n'W bb~hh1iifi-:i 
" " q 

-:i1u~~~-:ib6'11 bl°l1-:!b V1~n6'11t1?i-:i'llmm11 vJVJ1~1m.i~\91bb'l-i-:iu1~b 'V11411 'V11:1 

1-if~Vl':i K = o.IDct' + o.G>o It/lo + o.oct' Ct/Co + o.lflo Mt/Mo + o.ero St/So 

V1:1J1~~ er {11'l.l"llatl':i::'Vl1'l.I 

er.ct' {11'l.lfllB'l.ln~vi l:U':i1:1Jb V1amba::fl!a'l.ln~vi~1~fllaa{I Vlmtifi-:i -:i1'Wl°le:i'Wn1\91 b6'11m V1~n~Vi'n?l1u 'lle:i-:i 

b V1~ne:ie:ini11 bbt.1nr'i1mru~1-:!V11f1'lleJ-:!-:!1'U~1 t.1 'V11-:i1~u1ml1G9'U V1~e:iml°l11'1la'l.J1~'V11'UU1~ ne:iu'lle:i-:i b zje:iu '1i-:ii1?fryqi1 
" bbl:lf1~1t.l bUY-l1~-:!1'Ul°leJ'Wf11(91~{jf1~11 b vI1tJ'U 

1-ii~vi-a K = o.ero + o.G>ct' It/lo + o.~ct' Ct/Co + o.~o Mt/Mo 



Q.I Cf d 0 d5111cv Q.I CV '1 ii Q.I 0 3 °Y ~ ' 
~"ll'lfi1fl1'Vlfl1'U1Wl'l111ijl'l':i'VI L"llf1'1.n'lqjQJ1bb'U'U'lh'U'i1fl1J.~ 5)~'Vl1"ll'UL~Uf1':i::'VJ':i1.:l'V'11W"UU 

K = ESCALATION FACTOR 

it = ~-uil':i1A1liu~'lrlAi11'1J"lJei.:i'IJ':i::b'VIA 1ub~eiu~a.:i.:i1ubb~a::.:i1~ ., 
10 ~611il':i1A1liu~l11Ai11'1J"llei.:i'IJ':i::b'VIA 1ub~eiu~btl~eim.:i'IJ7::m~':i1A1 ., 
ct = ~-uil':i1f116iib11ul'i 1'Ub~eiu~a.:i.:i1ubb~a::.:i1~ 
Co = ~"Uil':i1fl16iib:IJ'U~ L'Ub~fil'U~bU~611fil.:i'IJ':i::f11~':i1fl1 
Mt = ~611il':i1A11'a!PJrieia~1.:i (lah1:1JbV1amba::Siib:1J'U~) 1ub~eiu~a.:i.:i1ubb~a::.:i1~ 
Mo = ~"llil':i1A11'a~rieia~1.:i (lah1mV1amba::Siib:1J'U~)1'Yb~fil'U~bllf!SZ1ei.:i'l1'.i::mfl'.i1f11 
st = ~-uil':i1f11bV1an 1ub~eiu~a.:i.:i1ubb~a::.:i1~ 
so = ~-uil':i1A1bV1an 1ub~eiu~btlflSZ1ei.:i'IJ':i::m~':i1A1 
Gt = ~"llil':i1f11bV1amb~'Ub~uu~Nal'l1u'IJ':i::b'VIA 1ub~eiu~a.:i.:i1'Ubb~a::.:i1~ 
Go ~-uii':i1':i1bb~'UbV1am~uu~Nal'l1u'IJ':i::b'VJA 1ub~eiu~btl~SZ1ei.:i'IJ':i::m~':i1f11 
At = ~"llil':i1A1brnawavi L'Ub~ei'W~a.:i.:i1'Wbb~a::.:i1~ 
Ao = ~"UU':i1fl1bbfilf!Wavi L'Ub~fil'U~bllfl611fil.:i'IJ':i::f11fl':i1fl1 
Et = ~"llil':i1f11bfl~ei.:i~mbba::u~.ilru6>i L'Ub~eiu~a.:i.:i1'Wbb~a::.:i1fl 
Eo = ~"UU':i1fl1bfl~ei.:i~mbba::u°ij.fi'ru6>i L'Ub~fil'U~btl~SZ1ei.:i'IJ':i::f11~':i1fl1 
Ft = ~611il':i1A1tl1iru~bSZ1aV1~'Ub~1 1'Ub~fil'W~a.:i.:i1'Ubb~a::.:i1~ 
Fo ~"Uii':i1A1tl1ir'U~bSZ1aV1:1J'Ub~1 L'Ub~fil'U~btl~SZ1ei.:i'IJ':i::m~':i1fl1 • 
Act ~611ii':i1fl1'Viei6iib:1J'Ul'li.u~'U L'Wb~ei'U~a.:i.:i1'Wbb~a::.:i1~ 
ACo = ~"Uii':i1fl1viei6iib:1J'Ul'lbfl~'U L'Ub~fil'U~bU~611fil.:i'IJ':i::f11~':i1fl1 
PVCt = ~"Uii':i1fl1'Vifil PVC L'Ub~fil'U~a.:i.:i1'Ubb~a::.:i1~ 
PVCo ~611U':i1fl1'Vifil PVC L'Ub~fil'U~bllfl611fil.:i'll':i::n1~':i1fl1 
GIPt = ~611ii':i1A1vimV1anmua.:in::i'l L 'Ub~ei'U~a.:i.:i1'Ubb~a::.:i1~ 
GIPo = ~611ii':i1A1vimV1anmua.:in::i'l L'Wb~ei'U~btl~SZ1ei.:i'IJ':i::n1~':i1A1 
PEt ~"llii':i1fl1vifil HYDENSITY POLYETHYLENE L'Ub~fil'U~a.:i.:i1'Ubb~a::.:i1~ 
PEo = ~"llil':i1fl1viei HYDENSITY POLYETHYLENE L'Ub~fil'U~bUfl611fil.:i'IJ':i::f11~':i1fl1 
wt = ~611il':i1A1a1u1'V'lw1 1'Ub~ei'U~a.:i.:i1'Ubb9ia::.:i1~ 
Wo = ~611ii':i1fl1f!1Ul'l'IW1 L'Ub~fil'U~btl~SZ1ei.:i'IJ':i::f11~':i1fl1 



(9). nT~ri1mruvnf11 K "il1n?1\9l1 \9l1JJ~m~ru~..:i1'!..!i!'I..!., 1m-tl~1b~'lJ~'lli111A11'?1~riei61~1..:i'lJei..:im~'Vl11..:i 
" I ' 

'l"J1W'll~ 1~t.11-tl'~1'!..!'lJeJ'lU ®<tmo bU'l..!bnru6Vlb'l..!n11A1'U1ru 
"' 

®. m11°\'1mruV11fi1 K 6'11V1-r'Umru~ii..:i1'1..!riei?1~1..:iV1mt.1'1.J1~ L.nm1J.Jei~1 'l..!aryry1 b~t.11n'l..!"il~~ei..:iLLt.1nfi1 
riei?111..:i bbM~~'l.J1~ bfl'VI 1 ~-u~ b"il'l..!\9l1JJ~ m~ru~'lJei..:i..:i1'!..!i!'I..! bb~~ 1 ~?feJ~Ai;\'ei..:i fl'U?f \9l1~1~r\'1V1'!..!~ 11 

" 
GT!. n11A1'1..!1ru'\111A1 K tl1'\ll'I..!~ 1 m otl'Vll'ltJt.JlJ GT1 1'11 bb '\lltJ'l'Vln~'l..!\9leJ'I..! b~t.J 1:Jiim1iJ~bl'l13bb~~tl1'\11'1..!~ 1 ~vl1 

' 
b~'UaJJ'W'l.15 (b u~t.1rn Vit.1'U) 1 ~b uw~.J~6'11 b ~"ilrie:i'I..! bb~1~..:i'l11 ~~~'l"J61 u~run'U~1 b~'lJA'l~'Vlii'1 b~'lJa11'W'l..!6i!u 

~. 1~Vi"i111ru1L~mvlJJV1~ei~~11A1fi1..:i1'1..! "i11m1A1~cr-r'U~1..:iv11arurn1(9ln~..:in'Ucr11~1..:i b~eif11 K \91111?1\911 
'\J vu~ 'U '\J 

6'11V11'rn1urie:i?111..:ii!u 1 1 m~e:iu~ci..:iJ.Je:irn1uilfi1L'l.J~t.J'Llbb'l.J~..:i1 '1.J"i11nfi1 K 1 m~eitlbU~61le:i..:i'l.J1~m~11A1mnn·:h 
~% ~u1'1.J 1~t.1'111bu'l"J1~ci1u~biiu ~% mrh'l..!1ru'l.J1'rnvlJJV1~ei~~fi1..:i1ubbi;\'1bbMmru (b~t.1hiA~ ~% bb1n1~) 

it. 1 'l..!mru~~-r'U~1..:i 1:Jmmwvhm1rie:i?1~1..:i 1 ~bbi;\'1b?f~"il mm~t.J~rnn 1 uaryry11~mll'!..!A11J.Jtj~ 
'lJei..:icrfo..ij'1..:i 1"11 K mJJ?1\9l1M1..:i., ~"il~t11m1mum1ri1u1rufi1..:i1u 1mif11 K 'lJeJ..:iL~eiu?1~Vf1t.1mJ.Jmt.1arurn1 V1~eifi1 

'U 'U I ci 'I ug~ 

K 'lJeJ'lb~e:J'l..!~?i..:iJ.Je:i'U..:i1'!..!"il'1..:i bbi;\'1bLM111"11 K ~11~"il~ilfi1ii'e:it.1n11 
b. m1~1m~t!bbM~~..:i1~ 1 ~~1t.11"11~1..:i ..:i1u~~1''U~1..:iv111~bbM~~..:i1~ mJ.Jaryry11 urieiuci1ufi1..:i1mvl11V1~e:i 

1"11..:i1u~~~..:i zj.,:i"il~r\'1mru1~Mm~ei'Vl11'U~'lli111A11'?1~rie:i?1~1..:i zj.,:it11m1°11'!..!1ruV111"11 K 'UeJ'lb~e:J'l..!~ci..:i11eirn1u..:i1~ 
' 

i!u1 bU'Ll~bbtJ'LleJ'Llbb~1 b~eir\'1mrub~'LlbvlJJ1~~'Ueiv11A11JJ\9ln~..:ib~ei..:im1b~'Lln'Ua1tJ'n..:i'U'l.J1~mru 



- G!lO -

"N'La'UEJ11A1viii~fltJ-a~ lE.16111.l·b:wti'U ,; Vim t.1A11:w11 'UAA~uT;i:1J~1V11eiii~uAA~~b .rr1 b?f'Um1 A1 b ~e:rfo..\11.:i 
'IJ ' ' 

b '\.Jfl1'j'\.h~:1J~..\11.:1•1m.:im:1J bU'Ue'.i'iJG'f 1'\.J 1~ bat.I 1:W111~ t.J'\111.:JM';i.:JVl1eJ'V11.:Je)ei:IJ b 'Un~ fl1'j'1JeJ.:J'UA A~lJ'j'j:IJ~1Vl1eiii ~'UAA~~'U 
'lJ 'U 'I 'I 

~ b .rr1 b?f'Um1A1 b~ei~u..\11.:i b '\.Jfl1';iD7~:1J~..\11.:1'1Je:J.:Jm:w b '\.JA';i11 b~tntl'U 
" 

fl11lJG'f 'J'U 1~ bat.I hi-J 11~ t.J'\111.:!M';i .:JVl1B'V11.:I fJ B:IJ'1JB.:l'UA A~511:1J ~1Vl1BU~'UA A~ !?1'.:i f1~11.rr1.:1M'U 1~ bbrl f11 ';i~ 
' ' 

'UAA~511:1J~1Vl1e:iii~'UAA~!?l.:in~11ilA11:1JG1:1J~'UBtl'U b 'U~f1~ru~!?l.:i~e:i 1 tJ-d' 
' ' 

(C9l) lJA11:1JGi':1J~'UBtl'Ub 'Ub'li.:iu1V11';i b~t.J~..ij'~rn-s Vf'UG'l'J'U~..ij~rn';i f1d'j:1Jfl11~:il~fl1';i ~'U1V111 V11e:i~ile11'U1~ 
'lJ 'I 'U 'U 'U 'U 

1 'U fl1'j~1bU'U.:11'\.J1 'Un~ fl1'j'1Je:J.:J'U AA~u1';i:w~1V11e:i'1Je:i.:iiJ~'UAAm1 t.JVl~.:i ile11'U1~V11e:i?f 1:i.n1t11-U'e11'U1~ b '\.Jfl1'j'l.J1V111 
' ' 

..ij'~fl1'jfl~ fl1'j'1JeJ.:i'Uflf1~51'j:IJ ~1Vl1B'1JB.:iil ~'Uflfl~~m1t.JVl~.:i Vl1BVl~1 t.J'j1t.J ~ b?f'\.Je:J'j11"111 Vf bbrlf1d:IJ brn~ m_ Vl'U1fl11 
' ' " M~1 ~ nm.:i€i b~ f1'\ll'je:JtJ n?f1 'U fl1 'jtJ1~:w~..\11.:1~1 m~uu€i b~ n'Vl-se:iii n~ A~ .:id 

" 
(©) ilm1:w61:w~'Ucrn'U1 'Ub'li.:i'Vl'U 1~t.1~b ll'UVf'UG'l1'U1 'UV!1.:1Vfmh'Um~ru Vl1e:i~b ll'UVf'UG'l1'U hi"il1n~A11:w~u~~ 

'I 'U , q Q.I 'U 'I 

1 'UV!1.:1Vf'UG'l1'U"il1n~ V11ei~~e:iVfm1t.11Vlfl11 'Uu1~'Vl"il1n~V11e:iu1~'Vl:wV11'1J'U"il1n~ bll'UVf'U?i1'U1 'UV!1.:1Vf'U?i1'U6'f1~ruV11e:i 
'I 'U " g~ q 'I Q.I 

Vf1.:1Vf'UG'l1'U"il1 n~ Vl1B b U'U~~e:iVfm1t.11 Villi b 'U'U1~'Vl"il1 tl~Vl1B'U1~'Vl:IJV11'1J'U'<il1n~ ~ m1 t.JVl~.:JVl1BVl~1 t.J'j1 CJ~ b?f'Um19'11 
'I 'U 'I Q.I 

1 Vlbbnm:w bb~~ m Vfu1rn-sM~1~ n~1.:ifa~f1'Vl'je:JUf16'fb '\.Jfl1'j'\.J'j~:1J~..\11.:1~1 m~uufa~n'\111e:iiJn~A~.:id 
" " 

r\'1-J1 "NliEJVl'U71Elb'Viru" 1 VlVl:J.J1t.Jf111:1J'J1 
'IJ ' ... 

(f1) mru~b?f'\.JeJ'j1f11~lJi:.J~tJ'S~ bt.J'1JtJ~'J:IJtl'U'S~V111.:J~b?f'Um1A1~1t.Jtl'U Vi:J.J1 t.Jf111:W'J1 ~~BVl'U zj.:l~B 
'U 'U 'lJ 'I 

Vf'Ubfl'Uf1'J11'Bt.J~~~?J'UVf1 b 'Ufl~ fl11,r'UV11B 1 'UeJ M116'i'J'UM1:1J~f1W~ f1d'j:1Jfl1';i11~1 t.Jfl11~6'f ~ b ~'U?f:Wfl'J';i'\.J';i~fl113f rl1Vi'U~ 
' ' 
G'i'1V1~'1.Jn~rn1u1.:itJ1~b.fl'Vl'Vl1e:iu1.:1'1J'U1~ 

( '1J) mru~b?f'UffJ1A1~lJi:.J~'\.J';i~ bt.J'lltJ~'J:IJ tl'U'S~Vi'J1.:J~ b?f'UB11fl1tl'Um Vl'U1fl1';iMm ~f1~1.:J€i b~ f1'\111BtJf1~ 
" " " 

Vi:J.J1CJfl'J1 :w-J1 ~~ BVl'U zj.:J ~ BVl'U bfl'Un 111' B CJ~ ~Vf 1 b 'U fl~ fl11,r'UV11B b 'UeJm16'i'J 'U M1:1J~fl W~ f1d'S:IJ rn 1-J 1~1CJfl1'j~6'f ~ 
'U 'I 'I 'I 

b~'U?f:1Jm1'\.J';i~fl1l3fn1V1'U~G'i'1V11'un~n11u1.:itJ'j~b.fl'VlV11e:iu1.:1'1Jm~ 

(G!1) lJA11:WGi':W~'UBtl'Ub'U~f1~W~ 1'1l1'nm~V111.:i (C9l) bb~~ (©) b~t.J~..ij'~fl11 Vl'U6'i'J'U~..ij~fl1'j f1d'j:IJfl1'j 
" ' " 

~..ij~fl1'j ~'U1V11';i V11e:i~iJe:\'1'U1~1'1.JrnJ~1btJ'U.:!1'Ub'Un~fl1'j'1Je:J.:i'UAA~5';i';i:IJ~1 V11e:iil~'UAA~11t.JVl~.:ibU'UVl'U?f1'U1'l.JVf1.:i 
'U 'U 'lJ , 'I q 

Vl'U6'i'J'U6'f1~ ruV11e:iVf 1.:1Vf'U6'i'J'U'<i\' 1 n~ Vl1ei b U'U~~ BVl'Ud1CJ1 VitUb 'U'U1~'Vl '<i\' 1tl~V11B'U1~'Vl:IJ'Vi1'1l'U'<il1 ti'~ ~ m1 t.J'Vi~.:JVl1B 
'I Q.I 'I 'U 'I Q.I 

Vi~1t.J'j1t.J~ b .rr1 b?f'UffJ1A11 Vlbbnm:w bb~~ m Vfu1fl11M~1~ nm.:i €i b~ f1'\ll';ie:J'Uf16'fb 'U fl1';iD';i~:W~..\f 1.:1~1 m~'U'U€i b~f1'\111BtJf1~ 
" " A~.:id Vl1B 1 'U1!t.Jf1~'1.Jtl'U 

fl1'j~1';i.:J\9\'1bL'VitJ.:J fl1';iLU'UVf'U6'i1'U V11m.rr1~e:iVf'U!?l.:in~11.rr1.:1M'U'1JB.:JA?fm?f V11e:ium~5.:ihlm1~iJ~m1~ 
'I 'I 'U 'I 'I 

'1JB.:J'UAA~ 1 'U (C9l) (®) LL~~ (G11) 1 Vf~e:i11 LU'Ufl1';i~11.:i\9\'1LLV1il.:irn1L U'UVl'Uci1'U V11e:irn';i~e:iVf'U'1JB.:J'UAA~!?l.:in~11 
, q 'I 'I 

1'UmruuAA~1~ 1-rr~e:iuAA~~'ULll'U~..ij~rn';i Vf'U?i1'U~..ij~rn1 m-s:wrn';i~..ij~rn'j ~u1V111~L ll'UV!'U?i1'UV11e:i~ 
'I 'I 'U 'I 'U 'U 'U 'U 'I 'lJ 

~e:ivr'U 1~ CJ~ M'ULe:i.:i L u'Um. .rre11'U1~ b 'Ufl1'j'l.J1V11';i~ LL V1~1.:i Vl1e:i L u'UVf'U?i1'UV11e:i~~e:iVi'U~ LL V1~1.:1'1Je:i.:1V11.:1Vf'U?i1'U Vl1e:i 
'I 'U 'I 'lJ 'I 'I 

"':lit.Cl.I OQJ d ..::::.CV ocv v I .:::ii 21 21 I d &::t,QJ ocv Ci ..::::.cv ocu.:::ilcit v 
'\J'j~'\11~1f1~ me:im~'Vl:IJ'Vi1'1J'U~1f1~ LL~'JLLMmru bb~~V11.:IVJ'U?f'J'U Vi'je:J'\J'j~'\11~1f1~ Vi';ie:J'\J'j~'\ll:IJ'Vi1'1J'U~1f1~'\llbf1tn'1JB.:I 

1~ L6'f'UffJ1f11 b Vf bbrl m:w b 'Ufl1'SU';i~:1J~..\11.:if1'j1'J b~tn tl'U 1 Vf~e:i11~b?f'Um1A1Vl1e:i ~ L?f'UB.:11'\.J,r'UlJf111:1JGi':IJ~'UBtl'UM1:1J ( C9l) 
" " " 

(®) Vl1e:i (G!l) bb~1bb~m& 



- 611(9) -

"m':i-l!~"U11..:im':ibb°li..:1-l!'U':i1F11ei~1..:ibth.1G'fia.t" V1irn.1m1:1..111 m1~~b?l'Wei111"11'nt1V1~..:i V1'1eivm1 t111 ti 
" 

m~vi1m1ei~1..:111?1 1 el'mtltJm1i1?1'1J11.:iV1'1mum~'\J?111l"lV1'1ei 'lilbtlvi leim?l1 Vfilm1bb -U.:iim11"11ei~1.:i bU'Wu11ii1 'Wfl11 

b?l'Uei11l"11~eimii 'lil11"il~nwvi1 lvit1m1?1iit1eiiin'W V1'1ei 11?1t1m11VJ'llfl1VfV1'1ei-ru-J1"il~1 VI b~tin-ru V1'1eit1eil.l"il~-rrn~'W 
V11ei'Vl-r~~~u V11mh~ lt1'1Jtl~u11?1 V1'1ei 1 off r\'1~.:iu1~'V113~1t1 V1'1ei-U:1..1-U-J1"~ 1 off r\'1~.:iu1~'V113~1t1 Vl1ei bb?11?1.:imm1el'ub ll'W 

' " ' 
bVi"il V1'1einwvi1m111?1 l1?1t1'Vl"il~1?1 ~.:i'i1 11?1t1il1'1?1t1'\J1~?1.:il°i~"il~bb?11.:iV11'\J1~ lci'1Ju1 m~V111.:i~b?l'Um11"11#11t1n'W V1'1ei 

' ' " 
b yjeitJ1~ lci'1Jtl bbrt~ b?1'Wm11"1111t1V1~.:i11ci11?1 b ll'W~il~'Vl5vi1~ruru1 numii V1'1ei b 1JeiV1~ m~ci.:i m1bb -U.:iitJ111"11ei ~1.:i b ll'W 

'U 'U QI QI 

u11ii Vl1m vJei 1 Vi'bn1?1m1 'l#l b u~ciumii ll?lcim 'lib uu 'l tJ1 uV11.:iu1~neiuu1n"ilun~ 
' 



'J1tJf11'J 

(9) 

l!:> 

Q1 

(['. 

~ 

b 

!;']) 

~ 

~ 

b€lf1G'ITHb'lJ'UVl1CJb€JAG'l1'J'l.h~m(il'J11'11"5'1.:J oifo C9l.C9ll!:> 
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