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~ru~1..:i 'll~ 1-ii'V1d~'WV11e:im1~ M1l.laruru1~1.:i,!'Wrie:i'W b~e:iilb~'Wb Vl~e:i~.:ilil~~fl'll~ 1-ii'b~'U1°11~1..:i~~1cici1.:iV1u1 
\f I V V V I V 

o. oife:in1V1'U~V11m1e:i'U1 'llillflci1Tunm1ci~~b~ci~~'U"J lil~ 1~n1V1'U~ 111. 'U"'qiqi1~1.:i V1~e:i"'qiqi1 l"i1u1~n'U 
., ' "" 

bbmbbMmru 



ci1tN1'UrleJ?f11,:JG'lt'1"11'Ufl'Ub~'Ui!1:J.JffW'U fl11~1tlA1-:11'!.Jlilt bb U-:1~1 ti Hf ~-:i\?le:i 1 ·1.Hl 
inf.@ ne:ia11-:1Me:i~e:ivifl#i''W 'l"l-re:i:J.Ju'LI111l~'W - ~-:i 1~~1t1Hf ~ti:% 

' 
inf.® ne:ia11-:Jf11'U'l"l1eJ:J.J~'U?ft'l"l1'Ubb~t';i11?ft'l"l1'U 1~~1tlb~ ~o % 

inf.GYl neia~1.:11T:iuu1t11 11t1m1~tbBt1t111?!1-:i~ 'l"l¥ei:J.Jm1Mmbl?l-:1-:11'U~-:1'Vl:J.Jt11 
ba1lil b~t1u~e:it1f11ut11'Um:J.Jbb 'U'Ubb~t?l'qjt1J1VJfl'Li1tm11~~1t11~ ®ti: % 

11:1.J @00 % 

~. ~1u41-:ililtl'i'e:i-:i..ijt11V11 ~11lvl1 bb~tMt11~-:iu1mfl~eJ-:1V1mt1 bb~t?l'ryry1ruliJ111iJ1i1f1111M1:J.JmM1~1'U 
m:J.Jvi1-:1V1~1-:i bb~ t M 1:1.J bb 'U1vi1-:ii.JD'LiM fl11Mt11 ~-:i bfl~e:i-:1V1:J.J1 t1 bb~ t?l't1Jt1J1 rua1V11ufl11..rt1161ie:i:J.Jriumb~t-:i1'U 
a1511ruiJb.nf1'11e:i-:ici1m1'1lm1 brnt1~1a1V1nlil zj-:iflrutm1:J.J m1ile:i-:iti''Lie:iuMnmb vi-:1'111~ n1V1'Ul1l 11b ~e:i 1 ~f111:J.Jat t111 fl 

'U "' ' 

bb~~ f111:J.Ji.J~ei 11ln t1\?le:im16iqJ lil1'11e:i-:i t11'U'l"l1'Vl'U~ bb~t fl'U b~'U b vh 1'Liu~b1 ru-:11 'Une:ia11-:i 

~1141-:ie:i1lil 1 ~~1u{i'1-:ib ~mM:J.Jfl11Mt11~-:iu1mfl~e:i.:1V1:i.nt1 bb6it6i'qJry1rulil11lil1'Ue:ifl b V1i'.le:ili11fl~rl'1V1'Lil1l 11 

1 'LimM1Ji1'LI'Vl~e:i bb mm-:ii.JD'LiM~fl~11111 w11fl bb 1fl b~e:ib ~'LI11liltvl11 ~bnt11f111:J.Jtl~e:it11n t1~-:i~u 
I V q dci q I I 0 .:::., I V VQ.J V V CV 0 

fl11fleJ?f11-:J?ft'l"l1'U'U1b 1tlJVl:J.J?ft'l"l1'U bt1l:J.JeJ ti fleJ'UliJ~t111 b 'U'Ufl11fleJ?f11-:J ~1'UliJ1-:J MeJ-:JliJl1lVl1?ft'l"l1'U 
'U 'U 

btit1-:i'Vl~eJV11-:Jb~t1-:im:J.Jbb'U'Ub~'11~ Sct/oti:-® zj-:imm1rifotl1V1irflm1V1fl'1leJ-:Jt11'U'l"l1'Vl'Ut'11'U111l H®o-~~ 1~ 'Vl~eJ 
' 

'1"11e:i:J.J~-:i #le:i-:i M11liJ?feJ'Ut11 bb~u11-:11fl~11 ~e:i t1b 'U?f.fl1'1"1~ bb ~-:i bb 1-:i bb~ttl~e:il1lfi' ti 
'U ' 'U 

M1:J.J~~11{i'1-:ir\'1V1'Ut11Mi:J.Jf111:J.Jlil1 b U'U 
'U 

M~e:im~ tit b 1mvl't i-:11'Ue:i~ 

at'1"11'Ub~:J.Ja1'U~ b ll'U 1~ V1~e:ici1'U~ b ll'Ub 'Vl~fl ~fo{)1-:iliJt~e:i-:i~t1lm1~e:ie:ie:i fl'l11a-:i:J.Je:iu 1 ~nub {)1V11!1~ 
'U 

'1/eJ-:J~-J1{i'1-:i ru ~zj-:i~-J1{i'1-:iliJ~ 1~bb4-:i1~Vl11'U fl11~eJMmJe:i ?ft'l"l1'Wzj-:!bU'U 13JM~eJt11 1 m <ff1'5\>lt11 b?l1b?f:J.JeJ1t~'U~'U if 1 
'U 'U 

b ll'LI 13J ~e:ifle:i'Ufl~M 1 'l'.f riei'Uci1'U~ b ll'W 1~eiei fl G11V1-rua1'W~ b ll'LIAeJ'LI n~M'1leN?f t'1"11'U b~:J.J~-:i'Vl:J.Jl1l~ii'L ·ifabtJtht fle:iu 

1f11-:ia11-:it VI~ ~fo41-:il'i'ei-:i~vim1~e:ieieifl 1 ~b tltJa:J.Ju~'1Jei-:i~1u{i'1-:i 
'U 'U 

at'l"l1tJbtit1-:i V1~eivi1-:ib tit1-:izj-:i~-ru41-:i..ijt1la¥1-:i~'U ~-ru{i'1-:ib U'U~1t1~~eieim U'U?f:J.JUM'UeJ-:i ~-ru41-:i btJ 
'U 'U 'U 

b~ei 1~vl1m1a11-:i~-:ine:ia11-:1M1:J.Jtht ml"1-rl'ba1lil blll1l m1liJ11liJ11~ bb6i'1 

ci. -:11tJ11t1if blltJ-:11tJM1:J.J-:iui.J1tmruu ________ ~~R------------- m:J.JV11-:1V1m-:ililt1uvl1?i'qJqJ1~m~'tJr~1vi 
\?lei b~eJ 1~1'UeJ'UiWl-:J'U'l.ht:J.J1tl.lbb~~ b~'Ui.J1tli!1-:1111l 'Vl~fo 1~-rueitJilM1iJ1flfltl.lt-r~:J.J'UMTI ~vl1aryqJ11~ 

' ' "" 



(9)(9). (9) 

(9)@, l!:l 

(9)(9),Q'l 

(9)(9),<i'. 

(9)(9).~ 

(9)(9), b 

-----------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------· 

1 'l.J fl'HlJ~t'i'el~:il' ~V11ihu n·:n'l.J bbl;l~ ~wn.rr1fl'H'l ~-ru:il1'l1il~ ~el'l'<il~Vl11 ~bb~1bG'f~1il.fl1CJ1 'l.J Ci'.~ 1'1.J 
" i!u~-:i bb~1'1.J{;l'l'W1:1J 1 'l.Ji1tyty1 bbl;l~1il~l'i'el'l~~ 1 ~m 'W.W1 bb{;l~ bbG'f'lG'f11~1'li;lel~1il'l,nl1mJ1.nfl'U~b.flf11'11:1Jfl'J1bbrl mru el~~ 

' 
G'f m'l.J~~1il~ rlelG'f f 1~Vl~el'<il ~V116°111! n~1'1.J bbl;l~~w n.rr1 fl1111il~ ~el~ 1~-rum1:1J b ~'1.J'1lel'U1il1 n ~11 :il1~ rlel'l.J 

" ~1'u:il1~iiV1u1~~~V111'1CJ'l.JWilJ~ei'w'11'1.J1~bfl~el'lCJ'Wl'lb~UelCJffJ1 l!:l,<i'.oo "ii."ii. ~iiamwW-:i1'W 1~~ 1~CJ 
b lJ'l.J1'1CJ'l.Jl'lbV1~Vl~el1il~'Vl~b UCJ'W:l.J1bb~11~bn'l.J (9) u 1~CJi!ufi~1m~:JJv11~1'1.Jm:JJi1qiqi1 lil1m'W --~---- R'l.J wfel:1Jwi!n~1'1.J 
iu 1 ~6°11V11'1Jb :il1VIU1~'11el~n 1:JJ'V11~V1i;i1-:i 1 'l.Jfl11fl1'Ufl:JJ~1'1.J:il1~ b Vl:l.J1rielaf 1~V1~el?f~W1'1.J "11:1Ji1ru ru1 ~~ bb~1'Wb~:JJ~1'W 
1il'WbL~1bG'f~1il 1~CJ~fo:il1~bU'l.J~elelnf111-U~1m~mnutl;"m~mwi'i~ tl1"'1.Jmfo~'l.J f11el~1V1ci ~~'liel:JJ f11:il1~ bb{;l~ 
f11'11~ b 1i;i161Jel~wirn-:i1'1.Jiu~~-------------: ............ ~'W bb{;l~~fo:il1~~ el~foti~'11elu1'I.Jn1ru~ bn ~fl11maCJV11 CJ Vl~el 
eiu~bV1~B'l.Jbn~~'l.J1i11nm11i':i'1CJ'l.JWi~~nci11 1~11m1:1JbaCJmmT'l.J 1il~bn~~'l.Jn1Jb..ij1V1i11~'1Jel-:im:JJ'Vl1-:iV1m~ VJ1elm:JJ 

'Vl1~Vlm~ bbl;l~b~ffUWbCJ'11tJ'11el~'Vl1~':i1'11fl11 "11:1Ji!CJV1i!~~ela1i!n~1'1.Jbl;l'1116m':iflru~1'~:1J'Wl'l~ ~ G'f':i.ol!:lom/~l!:l@l!:l i;i-:i 

1'1.J~ (9)~ mn~1fl:IJ l!:l~e'll m:JJ'Vl1~Vll;l1~G'f~1'1.J~'Vl~1il~bbm'11b~:IJb~:IJb~el'l.J1'11Vl~el~1~aqiqi1m:JJ~b~'WG'f:IJfl1';i 
@®. b U'l.JV1i!1~'1Jel~~1'u:il1~1il~~el~'1lel~':i1 CJ{;l~ b~ CJ~ bbl;l~l'l':i11il?fel'UG'fmw-llel b i11il1il~ ~'1lel-:JG'f m'l.J~~~el~v11~1'1.J 

" " 
bel'lrlel'l.Jfl1':i~'l.J611el~th~m~':i1f11 

@m. m':iu1'm1A11°11~1'1.Jrielaf1~ 
fl1':iu-ru':i1fl1~1~1'1.JrlelG'ff1~"11:JJ~l'l':ifl1':iU-rm1fl1~~':i~~ 1 '1.Jollel @.~ 1il~tl1m 1 m 'Wmru~f11~1'1.Jrlel6'1~1~ 

' ,, "' "" .,. 
fl~fl'lVl'rn b W:IJ61J'W 

(9). m':i'IJel b~'W b ~:JJl°l1-:i1'1.J ri elaf 1~1'11:1Jaqiqi1 bb uuu1'm1A11~d b ll'WV1il1~'1Jel-:i ~1'u:il1-:i~1il~~el-:i b1CJn-rel~ 
mCJ1'Wtl1Vl'l.J~ ~o 1'W i!u~~bb~1'W~~-ru:il1~1~~~:1Jelrn1'1.J~1~a~Vf1CJ V11fl'w'l.Jn1V1'W~d1ubb~1~1'u:il1~ 1~ii~'VIB~1il~ 

" ' " 
b~CJnfel~b~'Wb~:JJ1°11~1'1.Jnel6'ff1~1i11n~11:il1-:i1~Bn~el1tl bbi;i~mru~~11:il1~ 1il~~el~b~CJrn~'l.J~'l.J1i11n ~-ru:il1~ 1~~11:il1~ 

\I \I \I v 

~bll'1.Jl°li1rurn11u b~CJn b~'l.J~'l.J1i11n~1'u:il1~ 1~m ~1 Vl1el 1 ~V!nr11~1'1.J'llel~~1~~el1 tl Vl1el 1 ~Vlrn~'W1i11nmi'mh~nmrqiqi1 
\I uti~ \I 

,, ' .. 
bbfl1bbl'lmru 

®. nwrl1i11':iru1f11m rub~'W b ~:IJVl~eli;i~ bbi;i~m ':i~1 CJ b~'l.J b ~:1JV11el b~CJn b~'l.J~'l.J1il1 n~1'u:il1-:i "11:1J b~el'l.J 1 'IJ'11el~ 
a tyty1 b_b uutl1'u11 A11~ ~ el-:i 1~1u fl1':im11il?f el'U bbfl~ b ~'W'1lel'U1il1 na1i!n-:iuu':i~:l.J1rubbl;l~1 ~~el nWW1il1':iru1 '1lel~a1i!n 

~rnh~mrubll'l.J~~'W~~ 



- \vii'. -

~mm1ufunm (~l'm•h K) "il~~B"R"vlvl1~~uvln1VJ'U~ 111:w1'U bb~1b6'l~"ill'l1:1Jvln1V1u~111:u&¥ryry1 VJ1B 

mt11m~t1~b1611~m:1,11~"11t11t1BBn 1'1.1 1~t1"il~ 1.U~m'llB\l'Vl1\111'1lm1vl1Jr1~tj11lu-LJ'B ©.ti'. 

'1.11 ~ biWl\11'Wri €16'1~1" brn ~6'l®TITT oil nu~ruru 1 bbuut11'm1 R11Jl 'U ........ 

1 um1-W"iJ11ru1 b ~:1JV11B61~11R1A1\11'U~1"b V1mriBa~1" 1 ~r11mrum:1Jal'l1 ~"ii-
" 

P == (PO) x (K) 

p 

PO 

K == 

11R1A1\11'U~BV1t.bt1V11m1R1A1\11mll'U\11~vl"il~~B\l:ci1t11~~1'u~1" 
'IJ 

11R1~1\11'U~BV1tl1t1~~1'u~1\lu1~:1J611~ VJ1m1R1~1~1\l\11'Ub U'U\11~ 
'IJ 'IJ 

zj-:i1~tj11l 'W~'lJ'lJ1bb~1bb~m& 
.:J Q.I 2/ I I 

ESCALATION FACTOR 'Vl'V!n~1t1 ct% bi'.i€l~€l\lb'W:IJA1\11'W'Vl1B 
' ' 

u1m'W:1,1 ct% bliB~B-:ib1t1nA1\11'UA'U 

"1'Wel1fl1'a 'Vl:IJ1tltl-:J~1eJ11'111 b6ll'U ~vhm1 h\lb~tl'U bWVW1LJ161 'VIBWn Viwn 'V1€JUj~'lJ:IJ 
er~'<il'W'Vl4 fo.1bm61it1:1J G'l1d1t1tl1 h:imvm fl~-:i161!?J h-:i-:i1'U ~1 bll'UM'u bb61~1~V1mt1m1m1:1,1fi" , 

(9).(9) 1 vJvh brn~mR11m1'1ufi-:iG'l1 t1 b:1J'Ulil1V1tl1t1 bbl'l 13..i11:1,1fi-:iV1ii'mb u61\I bb61~1~uu 1rlw1mt11uu'1b1ru 

©.1.v th~t11'!JB\1€l1R11m1"il'Ufi\lvlmii'Wlil1V1tl1 t1 bb~1:W11:1J~\IW'U'U'l11~tJ1m ti b 'U'U~ mu 

(9).Ql 1~uuvleiVJ~flj~uua1t1~1-:i 61 ~~~VJ~B~..:i'€l~1'Uci1'U'!Jei-:iei11'111 b'li'W vlm.J~umml"I vlBn161l 

611t11rJvha1VJ~rnR~'€l..:itJfomml"I mt1cim~1 "161"1 
v v 
0 ... 0 

(9) .ct 'Vl 1..:i1~rn t1'Ll1'1l'€l\1€l1Fl1'5'"il'Ut:1\IV11\11~u1 t1u1m t1'U€l n 

©.ct ?i1'U'l.h~n€lu~lii'1btlmhV1fo€l1R11 bu~1~?i1'U~~~numR11 'i:~t1M'€l-.'.l61~1\IV11BtJ1~nBu ~~B:1Jnum1 
rim1~1..:imm1 bb~13J11:1Jfi\I bR~'€l..:i~mVJ~mR~'€l\lliBn61~'i11mtJ1~nB'UV1~'€l~~ ~" b 'li'W ~rl'Yl bl"l~'€l\IR'€l:1J'W1 bl'l'€l1 

bR~m61utl1 bl"l~e'l\lufomml"I w~61:1J "161"1 
'IJ 

1.ifa91-a K == o.l!lct + o.GJct It/lo + o.GJo Ct/Co + o.G:'o Mt/Mo + o.GJo St/So 
'II 



1€J.G> .:!1'1..1~'1.J 'Vlmt1fi.:i fl11'U~~'U m1~n~'U m1u~ei~~'U fl11'U~'VIU1~'U m1bn~t1u~-el~~'U fl11'U~ -
' ' ' m.J'U~el~bbU'U b~B'l.J A-li'IB-:1 Pl'UAli'IB-:1 Pl'Uir'UJ1 Pl'l.J'Vl1.:J zj.:i~ei.:i1oifbA~B.:i~m bA~ei.:ifleinlfltliju~ 

~1vr-S'um':im.J~'l.J 1~vr:1.11e.rm1:1.1ii.:in1':i'1:1.J~'l.J'Vl'iB'Vl':i1e.rvr'it11'a~~'l.J vlilm':il'n'U!'l:l.J!'lrua:1.1u~'1Jt1.:i1'a~ 
tT'U 1 bblfl::iioff ein1'Vl'U~16n1'rn:W ~1:1.J~.:liifl11'U~el~ bb U'U 1~ ti 1 oif bA~B.:J~m bA~ei.:ifleinli'l b ~ei 1m~mm~1'U1?11ll~n1'Vl'U~ 
1-J b 'li'U b~ tl'J tl'U.:J1'Ufl B6'!~1.:J t1'U'U'Vl1B b zjB'U'llii1tl~::'Vl1'U 

~.:i\11~~1:wfi.:i.:i1'Utl~::bn'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED ,MATERIAL, 

UNTREATED BASE bbli'l:: SHOULDER 

16ilat'l"a K = a.mo + o.G>o It/lo + o.<i."o Et/Eo + o.1€Jo Ft/Fo 
" 

1€J.1€J .:11'1J~m'itJ.:1 'Vlmt1(i.:i .:i1'Ut:;'U'U'U1~ 1 V1qjt11m b1t1.:iti''Ub ll'U.ff'U1 ~b lJ'U1:: b ut1u :U'U 1~m1:1.JVJ'U1~~ei.:im1 
1~ ti b 'U°1iei.:i11.:i 1:: w;h.:it:;'U b VJru:u:: bb '11:1.J~'J tlt:;'U ~B ti 'Vl~B fl'n ~'U'U1~M1.:J6') bbli1::'V111ti1 ~ b~:w"liei.:i11.:iii fl11Ad'UA:l.J A rua:wu~ v I , , 

'UB.:J16'f~bblfl::iioff ein1'Vl'U~16tJl)uMb~tJ b oUbA~ei.:i:ilm bA~B.:J~Bflli'l 'Vl1mb 1.:JA'U bbli'l:: 1 ~'Vim tlA11:1.J11:1.Jfi.:i.:i1'Ut:;'Uv1.:i .:J1'1.Jt:;'U 

b1t1.:it11 bb 'Ud 'Vl~B.:JTWt:;'U b 'Vlqj~fl"' n~ru:: Ai;r1 tJA~.:J tl'U b ~ B'U B.:J tl'Ufl 1 ~n~ b '111 ::W.:J'Vlli11 tl'UB.:Jli11 ~ l?l~.:J bblfl::Vf ei.:i~\'1 tl1 

Hi~t'l':i K = o.<i."o + o.1€Jo It/lo + o.1€Jo Mt/Mo + o.1€Jo Ft/Fo 

1€J.m .:J1'1Jb~1~':i~b'U~'Vl'l.I V1mt1ti.:i .:i1m:u1::1::biJ~t:;'Uvf11tJ wt1::'Vl1.:J'U'U~1t11tJ - n"'u tl~::mru 
b~bn'l.J I!:> nbli'lb:l.Jl?l1 t1mi''U.:J1'l.Jb:U1:::1:::bU~Bb:l.J.:JAzj.:J~B.:Jboifb'VIAilA.ff'Ua.:J ' ~ 

16ilat'l':i K = o.<i."ct: + o.G>ct: It/lo + o.G>o Mt/Mo + o.1€Jo Et/Eo + o.G>o Ft/Fo 
" 

m.G> .:ITUN'J'V11.:i PRIME COAT , TACK COAT , SEAL COAT 

16ilat'l':i K = a.mo + o.<i."o At/Ao + o.1€Jo Et/Eo + o.G>o Ft/Fo 
" 

m.1€J .:!1'1.JN'J'Vl1.:i SURFACE TREATMENT , SLURRY SEAL 

tiiat'l':i K = a.mo + o.G>o Mt/Mo + a.mo At/Ao + o.1€Jo Et/Eo + o.G>o Ft/Fo 
" 

m.m .:!1'1.JN'J'V11.:i ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1-if~t'l':i K = a.mo + o.G>o Mt/Mo + o.<i."o At/Ao + o.G>o Et/Eo + o.G>o Ft/Fo 

m.<i." .:11'1.JN'Jt:l'l.J'l.Jflel'l.Jfl~t'lba~a.im~n 'Vlmt1ti.:J~'Jt1'1.J'UAB'Uf111?l~b oUb6'!~:1.J b 'VI~ fl zj.:itJ1::flB'U~'Jt11?1::: bbm.:i 

b'Vl~flbGl'U'Vl~Bl?l:::bbm.:im~b'Vl~flfli;r1b~B:W~~ (WELDED STEEL WIRE FABRIC) b'Vl~flb~Btl (DOWEL BAR) b'Vl~ng~ 
(DEFORMED TIE BAR) bbli1::1Bt1MB~1.:J1 (JOINT) ~.:i\11~'Vl:l.J1tlA11:1.l11:W(i.:ibbc.l'U'iff'UAB'Uf111?lb6'!~:1.Jb'Vl~n'U'1b1WAB 
a:::~1'U (R.C. BRIDGE APPROACH) ~'Jtl 



1.fial'l';i K = o. mo + o.<0>0 It/lo + o.mct' Ct/Co + o.<0>0 Mt/Mo + o.G>ct' St/So 
~. ~ C:I ,Cl, d I QJ' cf I .c:::rl .::i. d 0 CV 

m .ct' ..:i1'1JV1eJ';i::'U1 EJ'IJ1 fl eJ'lJn';il'I La';im 'Illa mLa ::..:i 1'1J'U avm Vim ci ti\! VJ ei fl ei1.1 m!?l b?l ';im 'Vl'1 n?11V1';i'U\l1 'W';it'tJ1 ci 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) {11'W';i1·nt'U1Cltl1fl€l'Wfl~!?lb?l~:Wb'Vlafl \11'Wm\ilfl€J'Wfl~!?l 
~ d ~ .::tt, ~ I V .:::ii Cit. W: .:::ii Cit. d .d 

b6'11lJb 'Vl'1f1';i1\11t'U1 Cl'W1 bb'1t'IJ';ib 'JtlJ'11\ilfl€l6'1tW1'W 1'J:W'VJ\1{11'W'U€JW flfl€J'Wml'lb6'11:Wb 'Vl'1 fl bb'1t\11'Wfl€J'Wf1';i!?l b6'11:W b 'Vl'1 flel'W 

~il';i'Ubb 'U'Ubb'1t~fl'l!frut\11'Wfl~1Clfl~\ltl'W b 'llu -:r1utleiwn (MAN HOLD) vlei1'eicimci 1 V11PlWvl vlei1'eicimci 1 vlvh b llu!?lu 
" 

1if~\il';i K = o.mct' + o.l!io It/lo + o.@ct' Ct/Co + o.G>ct' Mt/Mo + o.G>ct' St/So 

m.b {11'1J 1fl';i{la~1{1fl€J'IJfl~\il ba'ill b 'lllambfl::{l1'1Jb~e>'IJn'IJl'l~{I Vim Cltl\I 6'1tW1'Wfl€J'Wfl~l'!b6'1~lJ b'Vla fl 

bfl1\16'11'1\lj)1'1J11flfl€J'Wfl~!?lb6'1~:Wb'Vlaflfl€l6'1tW1'W (R.C. BEARING UNIT) vJ€lb'Vl~Cl:Wfl€l'Wfl~l'!b6'1~:wb'Vlafl (R.C. BOX 
"" 

cuL VERT) 'Vlein\IJ'11fl1\16'11'1\lfleiun1!?1 bG'l~m Vian b ~eiunu!?l~\lfleiun~!?l bG'l~m Vian vl1 b Vicirn~eifleiun~!?l bG'l~m Vian 

1-li~l'l';i K = o.mo + o.<0>0 It/lo + o.G>ct' Ct/Co + o.l!io Mt/Mo + o.l!ict' St/So 

m.ml {11'1J Lfl';i{la~1..:i b'Vlan Vim Cltl\I 6'1tW1'Wb 'Vlam11V1-r'Ufl'Wb~t1-U1:wtit1'W 1fl1\I b Via fl~1'Vl-r'U~\il~\IU1 Cl"ilH'il1 

'llU\il bb'll'J'WG'l\I bm 1 vJ-rl1bb1\16'1\I b6'11i'Vlci b6'111 'Vl1Vf f'ltl V1~ei\11u 1m\lb V1an~u~ii6"n'l!frutfl~1 cifl~\lnu bb~11!11:wil\I 
" " . 

\11'W~\il~\lb6'11 bfl1\I b 'Vlafl6'11Cla\l'll€J\I fl11 b vJY11~1Cl~~!?l bb 'Jh\l't.JW b 'Vlf'l1 'VICJ 

1.fial'l';i K = o.l!ict' + o.<0>0 It/lo + o.oct' Ct/Co + o.l!io Mt/Mo + o.~o St/So 
'IJ 

'lllll1\ilvi ~ {11'Y6llfl'lh::VJ1'1J 

~.ct' ..:i1'1Jflei'IJn~\il 1:U';i1llb 'lllamrn::flei'IJn~\il\il1\ilflaei..:i 'Vlmciii\I \11ufleiun1m6'1~:wb V1an~~nci1u 'lleN 

b Vian ei ei nm bW n 1°11 m ru ~1\IV11n'll ei\l..:i1ui:J1 ci 'VI 1\11t'U1 ciJ'1 ~u 'Vl~eim fl11'll'1tl1t'Vl 1utJ 1t n ei u'll ei\I b ~ eiu 6/i 'Iii?! qi qi1 
., 

I .c:::rl V I I V 

bbClfl"il1 Cl bfJW1t\11'Wfl€J'Wf1';il'l\il\lfl'11'J b 'Vl1'W'W 

1.fl~l'l':i K = o.~o + o.®ct' It/lo + o.wct' Ct/Co + o.wo Mt/Mo 



°" c:i11 .c:i o .d~ i/QI °" Q,I "21 °" o tN er .q ~ 
lil'lf'!..l'a1Fl1'VI Fl1'Y'J Wlil13J\jlil'a'VIJ> 'lffl'U~t_tj€.Y1 IJ,'U'U'!.J 'a'Uj1Fl1 blil 5llil'V1161J'UJ>0 tim::'Vl'a'J~W1W'lfl:J 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

= ~'lfil'a1Fl1~'U°i1flF1i11'!.l61lel~'lh::t'Vlfl b'!..IL~el'!..lvia~~1'!..ILL~a::~'Jlil 
= ~'lfil-a1F11~u'ilflF1i11'!.l61la~'ll-a::t'VIA 1m~auvitlllilSZ1e>~'l1-a::mlil-a1F11 
= ~'lfil-a1F1161itaJ'!..I~ i.m~auvia~~1utt~a::~1lil 
= ~'lfil-a1F1161it3J'!..I~ 1m~auvitlllilSZ1e>~'IJ-a::mlil-a1F11 
= ~'lfil-a1F11'ra~riaa~1~ (1.:iJnmviamta::61itaJ'!..I~) 1ut~auvia~~1mt~a::~1lil 
= ~"Uil-a1F11'ra~riaa~1~ (1.:iJnaJtviamta::61itaJ'!..1~)1m~auvittllilSZ1a~i.J-a::n11i1-a1F11 
= ~"Uil-a1F11man 1ut~auvia~~1utt~a::~11il 
= ~"Uii'a1Fl1LVlafl 1'!..IL~el'!..1\littJlil611e>~i.J-a::fl'Jlil'a1Fl1 
= ~"Uii'a1F11LVlamLN'!..IL~l:J'UviNalil1'1.!'ll'a::L'Vlfl b'!..IL~el'!..lvia~~1'!..ILL~a::~'Jlil 
= ~"Uil-a1-a1 ttNumam~1:1uvi Navr 1 '!..!'t.h:: t 'VIA 1 ut~iauvi tu 1il6lla~i.J-a::n11il-a1F11 
= ~"Uil'a1Fl1LLel&'!Wavi b'!..IL~el'!..lviri~~1'!..ILL~a::~'Jlil 
= ~"Uil-a1F11Lrnawavi i.ut~auviLlllilSZ1e>~'ll-a::n11il-a1F11 
= ~"Uil-a1F11LF1~a~~mtta::u'i.Oru'1 i.ut~auvia~~1mt~a~~'Jlil 
= ~"Uil'a1Fl1LFl~el~~fljLLa::u'i.Oru'1 b'WL~B'WviLUlil6llel~'ll'a~fl'Jlil'a1fl1 
= ~'lfil-a1F11tl13J'lJ~LSZ1aV13J'WL~'J 1'WL~e>'Wvia~~1'!..ILL~a~~'Jlil • 
= ~"Uil-a1F11tl13Ju~t611aV13J'!..IL~'J i.ut~auviLlllil621e>~'IJ-a::n11il-a1F11 • 
= ~"Uil-a1F11via61it3J'W~l:J~'W 1'1.!L~B'l.!viri~~1'WLL~a::~'Jlil 

ACo = ~'lfil'a1fl1via61it3J'l.!~l:J~'!..I b'!..IL~el'!..lviLlllil611el~'l1-a::n11il'a1Fl1 
PVCt = ~'lfil'a1F11via PVC b'l.!L~B'l.!viri~~1'!..ILL~a::~'Jlil 
PVCo = ~"Uil-a1F11via PVC b'!..IL~el'l.!vitlllil621el~'l1-a::fl'Jlil'a1Fl1 
GIPt = ~"Uii-a1F11vimvianmrnl~n~~ i.ut~auvi~~~1'!..!Lt~a::~1lil 
GI Po = ~'lfil'a1F11vim Viaflel1'Uil'~fl~~ 1 '1.!L~e>'l.!vittllil621el~'IJ-a::fl'Jlil'a1Fl1 
PEt = ~'lfii'a1fl1via HYDENSITY POLYETHYLENE i.m~a'!..lvia~~1'!..ILL~a::~'Jlil 
PEo = ~"Uii-a1F11via HYDENSITY POLYETHYLENE i.ut~el'!..lviLlllil6llel~'IJ-a::mlil'a1Fl1 
Wt ~"Uii'a1fl1a11:11WW1 1m~a'!..lviri~~1'!..ILL~a::~'Jlil 
Wo = ~'lfil-a1A1m1:1lww1 1ut~auviLll1i1621e>~'IJ-a::n1lil'a1F11 



m. fl1';ifl1'1.J1WV!1fl1 K "il1fWlm ~n:wi;l n~ru~.:i1'1.Ji!'l.J 61 1 m .U~1 bG'l'IJ~'IJU';i1fl1l6'11Pln€la11.:i'IJ€l.:Jm~'Vl';i1.:J v I , 

Ynru'IJ~ b!P!EJ 1oU;i1'1.J'IJ€J.:Jll ®ctmo b U'Wbnru"Vl1 'l.Jfl1';jfl1'1.J1W ... 
®. fl1';if\'1mruV111°11 K '11V11umru~ii.:i1'1.Jri€Ja11.:iV1mEJtlw b.nm1:w€J tj1 'l.J6"qiqi1 b~ E.11n'l.J"il~ ~€1.:i bbtln1°11 

ri€Ja11.:i bbMG'l~U';i~ b.fl'VI 1 ~-tl!Pl b"il'Wm:wi;ln~ru~'IJ€J.:i.:i1'1.Ji!'l.J bbG'l~ 1~aei1P1A6\'ei.:inua{?"l';j~1Jfri1V1'1.J1P111 
" v 

Q1. fl1';jf11mruV111°11 K n1V1'1.J1P11mi'Vll"fuEJ:w Q1 l'l1bbV1u.:i'Vln-U''l.Jt'l€J'l.J b!P!EJhliim';iu!Plbl"f~bbG'l~n1V1'1.J!Pl1~v11 
' 

bG'l'IJ6":ww'l.J5 (b tl~EJrn ViEJu) 1 ~b u'l.Jcrna1 b ~"ilri€J'l.J bb'11~.:ii.11 ~G'li;lwtfl tlArunul'i'1 bG'l'IJA.:i~V1i!1 bG'l'IJa:ww'l.Jui!'l.J 
v 

ct. 1~~"il1';iW1b~'l.Jb~:W'Vl~€JG'l!Pl';i1A11°11.:i1'1.J "il1m1A1~cJ1u-.il1.:iv116"ruun{?"lnG'l.:inucJ-J1-.il1.:i b~€J1°11 K m:WG'f{?"l';j 
'U v v 'U 'U 

a1V11rn1'1.Jri€la11.:ii!'l.J 1 1 '1.Jb~€l'l.J~ci.:i:weirn1'1.Jii1°11 b tl~EJ'l.Jbb tlG'l.:i 1 tl"i11nf11 K 1 'Wb~€l'l.JbU!Pl"l1€l.:Jtl';j~mm1 A1mnn-J1 

cs:'.% ~'W1tl 1:1P1E.1tl1bow1~ci1'1.J~bn'l.J cs:'.% mr11mrutl1rn~:wV1~€JG'l1P1A1.:i1'1.Jbb~1bbMmru (b1P1E.1hlf.i1P1 ct% bb';in1~) 
er. 1 'Wmru~~1u-.il1.:i 1J.la1m';iuv\'1m';iri€Ja11.:i1 ~bb6\'1ba~"il {?11:W';i~EJ~b1m 1 'l.J6"qiqi1 1:1P1mU'l.JA11:wr;j1P1 

'IJ€l.:J~1u-.il1.:i 1°11 K m:w~{?"l';iM1.:J 1 ~"il~tl1m 1 m 'l.Jf11';irl1'1.J1WA1.:J1'1.J 1 m if11 K 'IJ€l.:Jb~€l'WG11P1Vl1E.lt'l1:Wm~aqiqi1 V1~€l1°11 
K 'IJ€J.:Jb~€J'l.J~6'l.:i:w€Jrn1'1.J"il~.:J bb~1bbM11f11 K 1'1111Pl"il~iif11u€JEJf)'J1 

b. fl1';i~1m~'WbbMG'l~-!l1vi 1 ~~1E.1f011-.il1-!l -!l1'1.J~cJ1u-.il1.:iYh 1~\b~G'l~.:J11Pl (?11:1.JGYruru11 tlri€J'Wci1'1.Jl°11.:i1'1.Jb~:WV1~€J v v v 

r11.:i1uG'l1P1G'l.:J zj,:i"il~f11mru1~~m~eJ'Vl';i1U!K'IJu';i1A1i'a1P1n€Ja11.:i zj,:ii.J1mA'1mruV111°11 K 'IJ€J.:Jb~€J'l.J~ci.:i:w€Jrn1'1.J.:i11P1 
' 

i!'l.J 1 b ll'l.J~bb i.l'l.J€J'l.J bb~1 b~€Jf\'1'1.J1rub~'l.Jb ~:w 1m ~'IJ€JVl1 m1:w{?"lnG'l.:ib~€J.:i fl1';jb~'l.Jnua1urnutl';i~mru 



- bflO -

"N'La'WPJ':i1fl1viii~~'IJ"a:: 1CJ"Htl-:i1a.in'W" V1:1.rn.11°111ii11 ul°lAJ;!u':i':iii~1V1'1eiiiMuA1°1J;l~b oii1 b?1'Wm1A1b~ei-ru{f1\1 
'U ' q 

b 'Wf11':iU1~:1Ji;i{J1\l'lJ€1\ln':i:IJ bU'WlflJ?f 1'W 1lii' bifo hJ11 l~CJ'V11\IM1\l'Vl1ei'V11\leleJ:IJ b 'Wn"il fl11'lleJ\IUAl°lJ;l'O':i1il~1Vl~eJU ~UAAJ;!~'W 
'U 'U 'I 'I 

~ b o1J1 bG'f'W€l':i1A1 b ~eifo{i'1\l b 'Wfl11U1~:1Ji;i{f 1\l'lJeJ\lfl':i:IJ b 'WA111 b~CJ'Jtl'W 
'U 

fl1'jiia1'W 11ii' b~CJ hJ111~ CJ'V11 \I M1\IV1~ei'V11\I ff ei:IJ'lJ ei\luA AJ;1u11ii~1V1~ei-u Mu AAJ;! ~\lmh1oii1\I ~'W 1lii' bbn m1~ 
q q 

UAAJ;1'011:1Jm'Vl1eJuMUAAJ;1~\lflci11lJA11ii61:1J~'WGtl'W b 'W~fl~ru::~l\l~ei 1 tJd 
q q 

(C9l) ii1°111iiaii~'Wcrn'W 1 'Wb 'll\lu1m11~CJlJ'<il~m1 1R''lJ?l1'Wlr'<il~m1 m'jiim1lr'<il~m'j lru1m'j V1'1eilrlle51'W1"il 
'U ~ q 'U 'U 'U 'U 

1 'Wfl1'jvh L U'W\11'W 1'Wn"ilm1'llei\IUAAJ;1u11ii ~1V1'1ei'llei\luMuAAi;i11 CJ'Vld\I lle51m"ilV1'1eiG'f 1m w 1 off e51'W1"i1 1 'Wm1u1V111 
q q 

..ij~fl1'jn"iJ fl1'j'lJeJ\IUA l°]J;l'Q11:1J~1Vl'1eJ'lJeJ\ltJMUAAJ;!~f)':i1CJ'Vl~\I Vl~eJ'Vlm CJ':i1CJ ~ bG'l'WeJ111°11 b Vlbbnfl':il.JbbJ;l~m Vfu1fl11 
q q " 

\;)J;j 1 ~ flJ;l1\I €i b~ fl'V11eiufl6'1b 'Wm 1tJ1~iii;i{i'1\l lii'1 CJ1~uu€i b~ fl'Vl':ieJufla Af \Id 
" 

(®) iiA11:1J~:IJ~'Wtltl'W b 'Wb 68\l'Vl'W 1~CJlJb U'WVl'W?l'J'W b 'WVl1\IVl'W?l1'WG'f1iJ'rn Vl'1eJ lJ b U'WVl'W?l'J'W 1:ihl'1 n~m1ii-ru~~ 
'I 'U 'I 'I o~ 'I.I 'I 

1'WVf1\l~'Wci1'U"il1 n~ Vl1ei ~n ei~'lJ'j1CJ1 Vlaj1 'Wu1,;''Vl"il1 n~V11eiu1,;''Vlii'Vl1'll'W"il1 n~ b U'W~'W?l1'W 1 'WVf1\l~'W?l1'W?l1irtlJV1~ei 
Vl1\1Vl'W?l1'W"il1 n~ Vl~el b U'WlrneiVfm1CJ 1 Vlru b 'Wu1,;''Vl"il1 tl~Vl'1eiu1,;''Vl:IJVl1'll'W"il1 n~ Bfl11 CJ'Vld\IV1'1ernm CJ11 CJ~ b6'1'Wm1A1 

'I 'U 'I v 

1 Vlbbrim:IJ bbJ;l~m Vfu1fl11Mm~flm\1€i b~ fl'Vl':ieJUflG'fb 'Wfl11U1~:1JJ;l{i'1\llii'1CJ1~UU€i b~fl'V11eJUflG'i'Af \Id 
" " 

1"1111 "N'aPJtif'l.J'a1CJ1Vlru,, 1 tifV1mCJA11ii11 
'U • ... 

(fl) mrulJbG'l'W€l':i1A1~lJ1:,mtJ'j~ bCJ'lltl~1:1Jtl'lJ'j~Vli1\llJb6'f'W€J'j1A1lii'1 Cltl'W Vl:IJ1CJA11:1Ji1 lJ~eJVl'W zj\1~€1 
'U 'U 'U , 

Vl'W bn'Wfli1~€JCJJ;j~~~uVf11 'Wn"il fl11~'W'Vl1ei b 'Wel 19111 ci1'W\911l.J~l°l ru~m1:1Jfl1111lii'1 CJ fl11~6'1~b~'W6'1:1JA11tJ1~ fl11'1n1Vl'W~ 
q q 

6'i1V1fon"ilfl11U1\IU1~b.fl'Vl'Vl~eJU1\l'll'W1~ 

( 'lJ) m rulJ b6'f'W€l':i1A1~lJi:..ii;itJ'j~ lCJ'lltl~1:1Jn'W':i~V1i1\llJ b6'1'W€1111°11nUffi Vfu'1m1Mm~ flm\1€i b~ fl'V11€1Ufla 
" " " 

Vi:IJ1CJA11ili1 lJneiVf'Wzj\lneJVl'W bn'Wfll1~eJCJJ;l~Vl1 b 'Wn"iJ fl11~'W'Vl'1€1 b 'WelM116'f1'WM1:1J~A ru~ n':i1:1Jfl1111lii'1 CJfl11oW6'1~ 
'U 'I 'I 'I 

b ~'W6'fii1°111tJ1~ m 1'1 ti1V1'W~a1V11'u n"il fl 11u1\ltJ1~ b.fl'Vl'Vl~eiu1\l'lJ'W1~ 
(bf1) llm1ii61:1J~'Wcrn'W1'W~fl~ru~1'lli'n'W1~V1i1\I (C9l) bbi;i~ (®) 1~CJlJ'<il~m1 Vf'Wci1'Wlr'<il~m1 f1':i'j:IJfl1'j 

" q " 

lJ..ij~m'j lru'1V111 V1'1eilJiie51m"iJ 1 'Wm1v\'1b'Wm1'W1 'Wn"il fl11'lJei\luAAJ;1u11ii~1 Vl~ei'W~uA Am1CJV1d\I b U'WVf'W?l1'W 1'WVf1\1 
\I 'U 'U , 'I 'I 

Vf'Wci1'W?f1irn 1Vl~eJVl1\IVl'W?l1'W"il1 n~ Vl'1€1 b U'WlJneiVfm1CJ 1 Vlru1 'WU1~'Vl"il1 tl~Vl1eiu1~'Vl:IJ'Vl1'll'W"il1n~ Bfl11CJ'Vld\l'Vl1ei 
'I o~ 'I 'U q v 

VimCJ11CJ~ b o1J1 b6'1'Wel111°11 b Vlbbrimii bbi;i::ffi Vfu1m1Mm~ flm\1€i b~ fl'V11eJUfl6'fb 'Wfl11tJ1~iii;i{i'1\llii'1 CJ1::uu€i b~flmei'W flG'i' 
" " 

A~\ld Vl'1€1b'Wtl'CJfl~Utl'W 
m1v\'1'j\1!?11LbV1tl\I m1Lll'WVf'Wci1'W V1'1moii1neiVf'W~\lflci11-il1\IM'W'lleJ\ll"l6'1m?1 V11eium~t1'11:iJu11i;iuMm1~ 

'I 'I 'U 'I 'I 

'lJeJ\IUAAJ;l 1 'W (C9l) (®) bbJ;l~ (br1) 1 Vfneii1b U'Wfl11v111\ll'l1bb'Vltl\lm1b u'WVf'W?l1'W V1~eim1neiVf'W'll€1\IUAAJ;l~\lflci11 
'I 'I 'I 'I 

1'WmruuAAJ;l1~ HfzjeiuAAJ;l~'WbU'WlJ'<il~m1 Vf'Wci1'WlJ'<il~m1 m1iim1lJ'<il~m'j lJu'1V11'jlJ btl'WVf'Wci1'WV1'1eilJ 
'I 'I 'U 'I 'U 'U 'U 'U 'I 'U 

neJVl'W 1~ CJ~M'Wbel\lb U'Wrn '1f e51'W1"il b 'Wfl11U1Vl11~ bb Vl"il~\I Vl1m U'WVl'Wci1'W'Vl1eilJ~eiVf'W~ bb Vl"il~\l'llel\1Vl1\1Vl'Wci1'W Vl'1€1 
'I 'lJ 'I 'lJ 'I 'I I I 

.o:;i, cu O QJ di .o:;i, Q.J O Q.J iJ I .o::::l 21 V I .di! oC::t. Q.I 0 CV di! .t:::lit. QJ 0 QJ q .c:i V 

m~'Vl"i11fl~ V11eim~'V1:1JV11'll'W"i11fl~ bbJ;l'JbbMmru bbJ;1~V11\l'Vl'W6'11'W me:im~'Vl"il1fl~ V11e:im~'Vl:1JV11'll'W"il1fl~'VlbflC.11'lle:J\I 

1lii'b6'f'WeJ'j11°11 b Vlbbrlfl':i:IJ b 'Wfl11U1~:1JJ;l{J1\IA111 b~ CJ'Jtl'W 1 Vf~~i1lJ b6'1'Wel11A1Vl'1eilJ bG'l'WeJ\11'W~'Wllm1iiaii~'WGtl'WM1:1J ( C9l) 
" " " 

(®) Vl1ei (br1) bbii'1bb~mru 



- Ql(9) -

"n1"a-rrlil"ll11.:im-abb "li.:i-U''IJ-a1fl1aEi1 .:i LU'IJB-a-a11" Vl:i.n tiFl'J 11111 m-a~~ b6'1'1.Jfl':i1 FJ1':i1 ti'Vl~-:i Vl~fl'Vl'11 ti':i1 ti 
" 

mtvhm':ifl~1-:J l(;) ~ el'U b U'IJfl1':iiw1n1-:iV1~m ump.JG'l':i':iFIVi~fl 1:W b U(;) bflfl16'fl ~ii fl1':ibb '1l.:ii'l.J':i1Fl1fl ~1.:1 b U'Utfi':i11 l '1.Jfl1'j 

b6'f'Ufl':i1F11~eim11 1:W1T'iltm~vi111?rnfl1':i6'11ltiei111i''l.J Vl1ei b(;)tJf11':il ~'llfl 1~V11ei1u11~t1 ~ b~tin-ru V1~eitiei11~~-rrn~'l.J 

Vl1ei'Vl-r~ Ei"a'U Vl1eitJ':i~ fo'Utl~'l.J 1(;) Vl1ei 1 -Un1~-:itJ':i~'Vl~~1 ti Vl1ei'll11'1l-J1~~ 1 -Un1~-:itJ':i~'Vl~~1 ti Vl1mba(;).:im m':ieY'U b u'l.J 
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