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n"'il fl1'j11:wfi'1~~'WoLJ'e:i b?l'W e:i ~ b-t'1~1:wfi'1'Vl m1 tJ"'il~~e:i{jilriru?1:wD~f1'j'IJ '11'U1'11:w b~e:i'W 1 '1J~ n1V1'Wvi 111 'W 
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b€l fl?l1'jb ~ru'lJ1'U b i''Ubbl'lb 'U mru fi'OJ fl1'j~1:W r11~iloLJ'e:i1'1 fl~{j W'Vl11{j ~ b oLJ'1~1:wr11n1Vl'Uvi1Vf~b.LJ1~1:wr11'j1tJ1m1 tJVlii{j b U'U 
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~ b oLJ'111:wV1~ fl n"<\lm111:wfi'1~'U?11m11 i ~~{j1'U ne:i?1~1{j'1Je:J{j~ b .LJ111:wfi'1V1~ m1 tJ b~ tJ1 b ll'U~~{j1'Wne:i?1~1{j'1JeJ{jn"'iJ fl1'j~1:w 
'U 'U 
tJ d.dJ i.I 

f11'VltJ'U'1Je:Jb?l'UeJ 

mru~-lle:il'l fl~{j1~vt11{j~ b oLJ'1111Jfi'1n1vt'U1?11Vf~b-il'1~1:wfi'111t11vi11t1vtit..'.l b u'U~ b oif 1~1iifi'1vt~ fl-ile:il'l fl~{! 
'U 'U 'U 

l?i..'.lfl~11"'il~~milm1n1vt'Uvi~vi6'i1'Uvti!1~ bb~~ri11:w~'U~vi'lJe:i'Ub'UtJ~:w1ru{j1'U ~{j'1JeJ{j vt~e:i:w~fi1l'l1:w~ruru1 mflfl11 
'U "" 
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'U • 

n "'il fl1 'j~1 ll fi'1~ ~ 'Uoif e:i b?l'U e:i ~ b .LJ1~1:w fi'1vt~ fl"'il ~ ~ m b ll'U~ tJ 'j~ fl e:i'\J fl1'j {j1'U ne:i?1~1{j?11·111~1~~'U 
'U 'U 

'Vl~btJtJ'W11n'Um:wDty~flm{j 

\v.(9)\v ~~ 'U oLJ eJ b?l'U eJ ~ e:J{j~ {j'\11 ~ b ll tJ 'U~ il.LJ eJ m-1 tl fl tX eJ {j f1 'j'\J '11 'W1 'U 'j~'\J '\J ~ vi~e:i ~vi'<[ 1{j .fl 1 f1 ~:0~1 tJ 
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lv.C9lm ~~'WoLJ'e:i b?l'We:i~e:i{jil:w~ rl1?1'Vl5'1Je:i{jn"'iJ fl 1'j b ll'W 1 tJ m:wV11!{j~e:Jri ru~ m'j:1.Jfl1'jltJ"'il~tJ'lJ ru'Vl1fl1'j 
'U 'U 'I v 

~vi~e:i~vi~1{jbb~~'\J~vt11~61vimri~:o ~1'U~?lvi ~ flf1 (m"'il) ois:oct.lv/1C9llv<§.". ~{j1'U~ C9l lJ'U1f1:W lvctbb l?i{jd . .. . 
:w~fi1?1'V16'1Jmn"<\lm'j 
'U • 

(C9l) mru~~'UoLJ'm?l'Wm tJ'WiJ~'Uriri~~~vi~{j~'LJm:wfl11V1mtJ 1'VltJzj{j1~"'ilvi'Vl~ blJtJ'Ubn'Wfl11 (9) u ~e:i{jil 
'U • d.J 

:w~ fi1?1'V15'1Je:i{j n "'il m1 "'il 1 fl~~ ~1{j'j~vt11-:i~'U'Vl ~'V'l ~61'Vl5~ fl~1tJvtd~'W61'V15~tJ'j1fl111 'W{j'IJ bb61vi{j:o1'W~fl1'jb1'W~il m1 
'U 'I q 'I d.J d.S 

\11 'j1"'iJ~'\J'jeJ{j bbi;l1 zj{j"'i) ~~e:i{j bb?I vi{jfi1 b U'U'\J1 fl (9) u~ viVf 1 tJ ne:i'U1'W~'Uoif m?l'We:i 

(tv) mru~~'Uoif m?l'W e:i b ll'W'Ll~'4 riri~~~ vi ~-:i~'U m:w fl~vtm tJ 1 'Vl tJ zj{j ~ {j 1~il fl1'j'j1 tJ{j1m'\J bb?lvi{jjl1'U~ 
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(tv.C9l) \J~rl1m'j~\?l~e:i~1?1~1{j1~bn'W (9) ~1'W'\J1'Vl 1~~mn1V1'Ul?l'VJ'U"'il\?l'Vl~blltJ'U 
(tv.tv) \J~A1fl11~1?1~8~1?1~1{jbn'W (9) ~1'U'\J1'Vl bbl911~bn'W er i;l1'U'U1'Vl ~e:i{jil'VJ'W"'ilVl'Vl~btl tJ'W 

1~~1flrJ1 (9) i;l1'U'\J1'Vl 

(tv.m) :w~ri1m1~vit8~1?1~1{jbn'W er i;i'1'U'U1'Vl bb~1~bn'W (9)0 ~1'W'U1'Vl ~milVJ'W"'ill?l'Vl~butJ'W 
'U 

1~~1flrJ1 \v i;l1'U'\J1'Vl 

(iv.is:) :w~ri1fl11~1?1~e:i~1?141-:ibn'Ll (9)0 ~1'UU1'Vl bbl9i1~bn'W ivo ~1'U'\J1'Vl ~e:i{jil'VJ'W"'ilvi'Vl~b-lltJ'W 
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1~~1flrJ1 bfl ~1'U'\J1'Vl 
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hJ~1rd1 lvo i;l1'U'\J1'Vl 

(\v.(11)) :W~A1fl11~V\~e:J~vi'<[1{jbn'W C9lcto ~1'U'\J1'Vl bbl911~bn'W bflOO ~1'W'\J1'Vl \Xe:i{ji'.lVJ'U"'ilVl'Vl~bDtJ'U 
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'V'ld~J161.lu ruru&i md~ ~~e:i~~~ 1\1 bb"~ mdu~V11J~6'i ~Jl 1A~l\'in t:.m 1.ff u\lf1u 
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m. 'Vi~mi1'Lin1il:l'LI"lleH'1'1.rn ... ' ,, dv ii QJ ..::::9 21 v vdcv9,.I v 
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(<9l) 1 'Wmru~~'U.ff m?i'Wm .Uuil~uflA" 

'\J q 

(n) ~1\l~'U?i1'W ?f 1ll ru'Vl~eJ~1\l~'U ?i1'W ~1 n ~ 1 ~~ ti6'1'1btl1'\lltJ\I~ eJ~'U 'j€J,rn11"il ~Vl~ bu tl'U 
q v q 

il~uflfl" uru;u11CJzjB~tJ?i1'WBJ~~md BJnel'1tJ1"iJA1ufl:w ((hJj) 'V'l~m.i~\lfo'jeJ\1~1b'W1t:ln~B\I 
q QJ q 'U 'IJ q '\l 

(61!) u~t;'vi "ii'1 n ~Vl~Bu~~vi:wV116lJ'W "ii'1 n ~ 1 ~~'U ?11b'W1V1ir\l~B~u 'jeJ\jf11'j"i) ~vi~ bD ti 'W 

u~llflfl" viir\l~Bu~flru~6'l'W5 0111;u11CJzjBm1:wmd~~~m1 ~nel'Tu1"iJfl1uri:w (l\'1n)bb"~0111;u~~B~'\.J'j1CJ1vi11] (l\'1~) 
v ~ QJ 0 v 

'\l'l1€l:WV1\l';i'U';ie:J\l?f1b 'U1bl f1(9l '€J\I 
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(iv) 1 tJmruBJ~'WiB b?i'W e:i blJ'Wu flfl"DJJ:wmvi1e:iAru~uAA"VID1'11il~uflA" 1 ~~LJ?i'1b 'U1um 
'U q q q 
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" q 
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:wr;i l°i1?fvi5'lJei\l n"iJ rnd 
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®) mru~d'U-Um?f'Wm ll'WiJ~'4ririG'l~~\?l~\l;ff 'Ut?11:wn~Vlmt11viti~\l1~"ill?lvi~b u timn'Un11 (9) ti 
~eMi1:wG'll°i1?fvi5'lJei\ln"il rnd "il 1ne..1r;i~1\l'j::;V1--J1\l~'Wvi1''l"l ~?lvi5V! n~1tiwd~'W?fvi6~ud1nfl1 'W\ltJ bb?f~\1~1'W~ fn'jb1'W~i1 

'U q 'I 'I d..J d:9 

fn'j\?l11"il1't1'jeJ\Jbbl:i'1 zj\l"il~~eJ\lbb?f~\lfl1bll'Ut11n ® D?f~Vf1CJrieJ'Wl'W~'Wim?f'WeJ 
' 

®) m ru~~'UoLJ m?f'U m ll'W'Ll~tJ flflG'l~~\?l ~ \l;ff 'U \?l1:W nt]Vl:l..l1tJ1 vi CJ zj\l ~\I hiil n11d1CJ\l1'U\ltlbbi;'f ~\I 
~1'U~fn'j b1'Wfltl m:W~w,J'U 1'5'jfl"iJ n1'jfl1 1 Vl'W "iJ1'jf:W1 fn'jfl1Vl'U\?l:WG'l fl1'lJeJ\lvi'U"iJ \?lvi~b U tJ'U b\?l CJ erd'UoLJeJ b?f'UeJ"il~~B\l 
: .:::t d .c;::i 0 't I i.I !V V dd 2.J Q.J ; 'I '\.I 

:WVJ'W "ill?lvi~ bu CJ'Wvi b 'jCJ n6ll1d~\JG'l fl1Vj'Wbbm ru 1'Wvi CJ'W'lJm?f'UeJl?l\l'W 

(h®) :wG'll°l1md~l?l~ei~1?1~1\11~bn'U (9) l:i'1'Uu1vi 1~~ei\ln1V1'Ul?lvi'W"iJl?lvi~but1'U 
'U ' 

(®.®) :wr;ifi1m1~1?1~ei~1?1~1\lbn'W ® l:i'1'Wt11vi bb~1~bn'W er l:i'1'Ut11vi ~ei\lilvi'W"ill?lvi~buCJ'W 
'U ' 

1~~1n11 ® l:i'1'Ut11vi 

(®.m) m1fi1nid..()1?1~ei..()1?1~1\lbn'W er il1'Ut11vi bb~1~bn'W ®o il1'Ut11vi ~ei'lilvi'W 
'U ' 

"ill?lvi~buti'U1~~1n11 ® iii'1'Ut11vi 

(®.cs:'.) :wG'll°i1nid~l?l~ei~1?1~1\lbn'W ®o ~1'Ut11vi bb~hlbn'W ®o ~1'Ut11vi ~ei\lilvi'U 
'U ' 

"ill?lvi~buti'U 1~~1n11 m i11'Ut11vi 

(®.er) :wr;ifi1nid..()l?l~eJ~1?1~1\lbfl'W ®o ~1'Ut11vi bb~1~bn'U bo ~1'Ut11vi ~ei\lilvi'W 
'U ' 

"ill?lvi~buCJ'U1~~1n11 ~ ~1'Ut11vi 
(®.10) :wr;ifi1ni1~1?1~ei~1?1~1\lbn'U 100 ~1'Ut11vi bb~1~bn'W ®ero ~1'Wt11vi ~ei'lilvi'W 

'U ' 

"ill?lvi~bUCJ'W1~~1n11 ®o ~1'UtJ1vi 
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1~foe:i'4ir~~'U'lli~ii1 ru bbi;i~ b~'U'lli~"i\'1~1 vi V11e:i 1~1LJe:i'4ir~"'il1 n flru~1JjiJ'U(1l~ Vf v11~qi qi11~ 

®O. 



(9)(9). cs:'. 

(9)(9).cf 

(9)(9). b 

- C9lb'll -

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

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

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

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

1'Umru~l?i'eJ'l~l71Vl1?f1u frHUbbi;'l~~Wfl-ri'1m11 ~·~\J~1'l~~l?i'e:i-:J~l71V111 ~ bb~1 b?f~~J.fl1tJ1 'U <!'.cf 1ti 
v ~ 

u'U ~'l bbl?i1ui;:i'ltt1ll 1 mfomn bbi;'l~~~l?i' -ewill711 ~m 'l"JYh bbfl~ bb?f-:i?f11'l~fte:il71~u~1e:illlnfl'U~lnflmllfl1"J"bbnmru e:i~'l ... ... ' 
?f mu~~~~ ne:i?f~1-:iV1~e:i~l71V11~1u rn1u bbi;'l~~w fl-ri'1fl'j11~~1?i'e:i-:i1~-r'U m1ll b i1u61le:i'U~1 fl ~11~1'lrie:i'Ll 

~ 

~fo~1-:i:WV1'!!1~~171Vl1'jf:l tJtil'ltJ fleJ'IWLJ'U1171 bfl~eNtJ'U~1il-We:i tJ fll1 ~,cs:'.oo ~. ~. ~:i1?1Jl1'1"l 1i-:i1'U1~~ 
1171m lJ'U'jf:ltJ'Ll ~1V1i!V1~e:i~171vi~ bu ti'Ll:i.n bb~11il bn'Ll (9) ti 1171 E.Ju'Ui;1-:i1'Ll b~llv11-:i1u ~1lli1't1J t1J1 "6'1'U1'Ll ___ : ____ A''Ll 'l"l~e:ill 
'Wu rn1u-U''U 1 ~~1V1-r'U b41V1il1~61Je:i-:imllvi1-:iV1m'l 1 'Ll fl1'jfl1'Uflll-:i1'U41'lb V1mne:i?1{1'1V1~e:i?1~'1"l1'Ll~1lli1't1Jtu1 ~-:i bbl?i ' ., ... 
l'Ub~ll'l1'Ll~'Ubb~1 b?f~~ l171tJ~-r'U ~1'1 b ll'UN eJeJflrh 1 i~1m~ tJ1 nrnl1ilm ~m 'l"l~'l J 1il'UV1~eJ~'U rhe:i~ 1 VI~ A16ileJlJ 

~ ~ 

A1~1'1 bbi;'J~A1~1'lb1i;:J161JeJ'l'l"lUfl'l1'U-U''U~'l - A'U bbft~~-r'U~1'l~eJ'l-r'U~17161leJ'U1'Llmru~bnl71fl11llb~tJVl1tJ -------·----------·----· ~ 

Vl~e:ie:i'Li~ b VI~ eJ'Llbfll71~'U~1flfl1'j1-ti'jf:l ti'Lll'l ~-:in~ 11 1il11fl11l! b~tJV11tit!u ~~ bfl171~'U n'U b~1V1'!!1~61Jmmllvi1-:iV1m-:i 
' ' Vl~e:i fldllVJ1-:JVlm-:i bbi;:J~ b~ e:iLJ 'j~ 1ti"lli161Je:i'l'Vl1-:J'j161lfl11 mllut.1V1u-:i~e:i?l'1u fl'l1'Ubft61J15fl1'jfl ru ~-r:ollu~1 ~ ?f 'j. 

"' 
o~om/~~(9)~ i;:i-:ii''Ll~ (9)~ mfl!J1flll ®ct~b'll mllvi1-:iV1m-:i?f-:i1u~vit~~bbm61Jb~llb~llb~e:iu161JV1~e:i~1-:i6"t1Jt1J1~1ll~ 

.,; 
b Vl'U?fllfl1 'j 

~ ii .d iJQ..I ii 2.1 .::i i.I ~ ..::::... d .d ii 0 

C9l~. b lJ'UVl'U1Vl61JeJ'l e..J'j'LJ "ii 1'l~~~eJ'l61JeJl71'j1 tJft ~ beJ tJ 171 bb(;'l ~ M 'j1~6'f eJ'U?f .fl 1'1"l61JeJ b VJ~ "il1 '161JeJ'l?f m'WVJVl Me:i'1Vl1'11'U 
~ ~ 

beJ'lrie:itifl1'j~ti~e:i-:iLJ'j~fl1171'j1fl1 

(9)Q1. m1LJ-r'LJ'j1f11A1-:i1'Ll ne:i?f~1'1 
fl1ill-r'U 'j1fl 1A1'11'Ll ne:i?f~1-:i~1ll?f ~ 'jfl1'jLJ-r'U 'j1f11~-:J'j~'LJ1 'Ll'1i'e:i (9) .er ~~tl1ll11 m 'LI mru~A1-:i1'Ll 

~ ' 
' v 

I !I c:!::il .:::., ,;f 

fl f) 6'f 'j1-:Ji;'l 171 i;:i -:JVl'jeJb 'l"lll61J'U 

(9). fl1'j6(JeJ b~m ~ll A1-:i1u ne:i?f~1'1 mll~tlJ t1J1 bb 'U'Ull-r'LJ'j1fl11~d b U'UV1'!!1~61Je:i-:i~-r'U41'l~~~l?i'e:i'l b~ tJ fl~e:i-:i 
Jl1t.11 'Lln1V1'Lll71 ~o 1'Ll u'U~-:i bbl?i1'Ll~N-r'U'~,1-:i 1~6'i'llle:irn1'Ll-:i1171?f 171Vf 1ti V11fl~'Ll n1V1t1171d1 LJ bb~1Nfo~1-:i 1il:W~vi5~ 

~ ' ~ 

~~b1tJfl~eJ'lb~'Ub~llA1'11'UneJ?f~1'1~1flN11~1-:i 1~Bfl~eJ 1 LJ bbi;'l~mru~Nl1~1'1 ~~~f)'l b1tJ flb~'U~'U~1fl N-r'U~1'1 1 ~~11 cu ClJ ClJ -u 

~1-:i~ b U'WAi1 ruru11'U b~tJ fl b~'W~'Ll~1n ~-r'U~1-:i 1171 t.J b ~1 Vl~eJ 1 ~~flA1'11'Ll61JeJ'l'l1t?l~eJ1 LJ Vl~eJ 1 ~~m~'Ll "il1flVI~ flll w nu 
cu QJ QI ClJ 

Q.I ii I .::i 

?ft1Jt1J1 bbft1bb~mru 

h fl1'j~~1'jru11°11'U1rub~'Llb ~llVl~eJ(;'ll71 · brn~m1~1tJ b~'Llb ~l!V11m1t.1 m~'W~'Ll"il1fl~-r'U41-:i~1ll b~eJ'Ll 161J61JeJ'l 

6"t1Jt1J1bb'U'Ullfo'j"1fl11~ ~e:i'l 1~·fo fl1'j"~';i1"il?feJ'U bbft~ b~'Ll6lleJ'U"il1n~1un'l'ULl1~ll1rubbft~ 1 Vf~eJfl1'j~~1'jt1.1161JeJ'l~TWfl 

-:i'LJLJ'j~mrubll'Ll~~u~l71 



- (9)~ -

6'flPl'rn1-;iU1''U-;i1f11 (6'f mfi1 K) lil~l'i'B\!fl\!~~-;i~~u~n1VJ'U~ 111'u1\lbb~1b6'f~lil\Pl1~~n1vi'U~111 'U61ruru1 cu cu QJ QJ 

'Vl~BmtJ 1'LI';i~tJ~b1m~m~117161Jtnmrnn 1 tJ 1~tJlil~ Hf~m61JB\!'Vl1\!';i1'1ln1';i~1171';j~~ 1 n 'UoVB (9).cr 

1h~ b.fl'Vl\!1'Un B6'1~1-:i bb~ ~6'1\Pl';im -1i'nu61ruru1 bb uutJ1'u';i1m 1171 
'{) "'Q) 

p (PO) x (K) 

n1vi'U~1~ p = ';i1fl1 fl1\!1'U ~B'Vlii1 tJ'Vl~B';i1 A1fl1\!1'U b lJ'U\11~~lil~l'i'B\!~1tJ1 ~i;j'1''U~1\! 
'IJ 

PO = ';i1fl1fl1\!1'U ~ B'Vlii1tJ~i;j'1''U~1\!U';i~~~1171 'Vl~eJ';i1fl1 fl1~1\!\!1'U b ll'U\11~ 
'IJ 'IJ 

zj\!';i~u11l'LI61ruru1bb~1bb~mru ' ., ., 
K = 

' ' 
ESCALATION FACTOR ViVi'nl711tJ ~ % bilBl'i'mb'W~fi1\!1'U'Vl~B 

' ' 
u1m-W~ ~ % bile:il'i'e:i-:ib1tJnfi1-:i1'U~'U 

.:J1'UB1f'l1~ vimtJti-:i~1mfl1';i b-d'W ~vhm';i b-:ib1tJ'W b-:ivm1u1~ VJB~n Vi~n 'VlBU-;i~'ll~ 
' er~~'U'Vl{ ~~b'Ub61itJ~ 6'f';j~11ml1 b-:im'Vl1';i fl~\116'1~ b\!\!1'W ~1 bll'Wl'i''W bb~~1~vimtJfl11~';i1~il\! 

' 
(9).(9) 1 ~Yl1 bb~~B1fl1';i'U ';i';ilil'U ti-:i6'f 1 m~'W~1vii11 tJ bb~hh1~ii-:iviif B bb tJ~-:i bb~~';i~'U'U 1~Yl1.fl1tJ1 'Wu'ij n ru 

(9). \.v tJ-;j~tJ161Jmmfl1';j'LJ';i';ilil'Ui'i-:ivim~'W~1vii11 tJ bb~1ih1~ ~\!';i~uutJ-;j~tJ1m tJ 1'Wu'ijb1 ru 

(9).Q1 ';i~uuviBvi~e:iwuu6'11tJ~1-:i 1 ~~~vi~B~-:ie:i~1 'W~1'W61Je:i-:imfl1';i b-d'W vie:itJ1'ummP1 viBn161J 

6'11tJ1~Yl1~1vi1'ubfl~B\!tJ1'ummP1 6'11tJcie:iYl1 i~i 
v v 

(9).~ 'Vl1\!';i~'U1tJi1161JB\!eJ1fl1';ilil'Wil\!'Vl1\!';i~'U1tJ1.hf11tJ'WBn 

(9).ct ~1'W'lh~nB'U~~1bllm1'1vi1'umfl1';i Vil'V'l1~~1'W~~~fl'UB1A1';i 1~tJl'i'B\!6'1~1\!'Vl~BtJ-;j~nB'U 'V'l~B~fl'Un1';i 
nB6'1~1\!B1fl1';i bb~1:iJ';i1~~\!bfl~B\!~n';i'Vl~Bbfl~B\!iJBn~~tJ1~1U';i~nB'U'Vl~B~~~\! b-d'U ~~vl bfl~B\!fleJ~'W1b\PIB{ 
bfl~B\!6'f'Utl1 bfl~B-:itJ1'ummP1 ~~~~ i~i 

'U 

(9).b 'Vl1\!bVJ1';iB'UeJ1fl1';i ~'Wt1~ ~'W~n vl1-:i1i11nmfl1';j 1~tJ';iBu1:iJbn'LI Q1 b~m 

1iffillPI~ K = o.klct + o.@cr It/lo + o.GJo Ct/Co + o.~o Mt/Mo + o.GJo St/So 
'IJ 



- @Jri -

1£1.@ -!l1'Ll~'LI Vl~.rn.Jtl-:J fl11~\9l~'U fl11\9ln\9l'U fl11'\.J\91B\91\9l'U fl11~\91VIU1~'LI fl11bn~tJ'\.J\9leJ\9l~'U fl11~\91 
- 11:wtJ\9leJ\9lbb1.l'U bzje:i'U fl~e:i-:i rl'Ufl~e:i-:i rl''U~'t.nl1 rl''U'Vl1-:i zj,:i~e:i-:i1i'bfl~e:i-:i~m bfl~e:i-:iiie:inmJi]u&i 

6'11V1fo fl111l:W ~'LI 1 VJ Vim tJ fl11:Wtl-:J fl1 W:W~'UVl~B'Vl11 t.JVl~Bl ?f \91~'\.J ~ii fl111"11t1 fl:Wl"!ru ?f:WU&i"lleJ-:Jl 6'f \91 
'l , 'l , 

,r'U 1 bb~:::iloff e:iri'1vt'U\9llTifl1':itl:W 11:wvY.:iilm1tJ\9leJ\91 bb U'U 1\9lt.J H\l°l~B'I~ m bfl~e:i.:iiie:i n~ b~B1 m~:J.J'l\9l':i~1'U\911:W~ 
"' 

n1vt'U\9111 b 'll'U b~m nrn1'Une:i?f ~1.:i11'U'UV1~m zje:i'U61Jm.h~'Vl1'U 

vY 'I if 1Vf':i1:wfi-:i-:i1 'U tl ':i ~ b.fl 'Vl EMBANKMENT, EXCAVATION , SUBBASE , SELECTED 

,MATERIAL, UNTREATED BASE bb~~ SHOULDER 

1ifli'11Pl'a K = o.mo + o.<0>0 It/lo + o.G:'o Et/Eo + o.klo Ft/Fo 
'II 

kl.kl .:i1'Ll~'Llb'it1-:i Vlmt.Jfi-:i -:i1'U~'U"1J'U1\911 V1ajt!1m b~t.J-:in'Ub u'Ui'U 1 Vf blJ'U1~b u t.J'\.J l\J'U 1Jl1"111:wvt'U1~~mrn1 
1\91 t.J1'U°1lB'l11\11~Vl11-:J~'U1Vlaj1\1~ bb615:W~1 t.J~'U~B tJ Vl~B n11\91"1l'U1\91\?J1-:J 1 bb~ ~'Vl11t.J1 VJ b~:W°1lB-:Jl1-:JiJ n111"11'U fJ:W 

l"lru?t:wu&i"11e:i.:i-J?f \91 bb~~iioff e:i n1V1'U\9llTitlf'iu&\t~m 1 oUbl"l~e:i-:i~ m bl"l~e:i-:iiie:in~ Vl~mb 1-:il"l'U bb~~ 1 VfVlm t:.1l"l11:w11:wti-:i-:i1'U 
' ' ':..J 

~'Uvl-:i -:i1'U~'Ub~t.J\I t:.11 bb 'l.n Vl~B\11'\.J~'U 1 vtaj~ii~ n~ru~l"l~1 t:.1fl~\ltl'Ub~e:i'LieNn'Urn1n\91 b6151~'W'-:i'Vlm t.J"lleJ\lm\91\91~-:Jbb~~ 
" ,, 0 0 

'VleJ\1~1'U1 

1if~IPl"a K = o.G:'o + o.klo It/lo + o.klo Mt/Mo + o.klo Ft/Fo 

kl.m \11'Wb'11:::-a:::bUWl~'LI vtmCJfi-:i \11'Ubl\11~WbiJ\9l~'Uvi'1 hJ ':i~CJ~'Vl1\1"1l'U~1CJ 1 tl - n6"tJ tl1~mru 
hJbn'LI kl n1m:wm CJm1'LI\11'Ubl\11~1~biJ\9le:i t:w-:ifizj-:i~e:i'l1ib'Vll"l'Wfli'U?f-:i 

' 'IJ 

1ifli'11Pl"a K = o.tr~ + o.<0>~ It/lo + o.<0>0 Mt/Mo + o.klo Et/Eo + o.<0>0 Ft/Fo 
'II 

m.<0> \11'L!e:l'J'V11\I PRIME COAT , TACK COAT , SEAL COAT 

1ifli'11Pl"a K = o.mo + o.G:'o At/Ao+ o.klo Et/Eo + o.<0>0 Ft/Fo 
'II 

m.kl-:J1'L!e:l'J'V11-!l SURFACE TREATMENT, SLURRY SEAL 

1ifli'11Pl"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 -!l1'L!e:l'J'V11-:J ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1ifli'11Pl1 K = o.mo + o.<0>0 Mt/Mo+ o.tro At/Ao+ o.<0>0 Et/Eo + o.<0>0 Ft/Fo 
'II 

m.G:' -:i1'L!e:l 1 tl'Ll'LI flel'U n'i\91 bli'l'im VI~ n Vl:W1 tJ fi-:ie:J1 tl'U'U fl mm '1191~1 ·ifb?f~m VI~ fl zj,:iLJ 1~ n B'U Jf 1 tJ \91~ bbm-:i 

bVl~flb?f'Uvt~eJ\9l~bbn1-:Jm\9lbVl~fln6\1bzjeJ:W~\91 (WELDED STEEL WIRE FABRIC) bVl~flb~BtJ (DOWEL BAR) bVl~fl~\91 
(DEFORMED TIE BAR) bb~~1e:it:.1\?le:i\?l1-:i 1 (JOINT) vr-:itf1 Vfvtmt:.1m1:w11:Wtl\lbb~'U~'Ul"IB'Un~\91 b?f~:Wb Vl~fl'U~b1 tul"IB 

6'f~~1'U (R.C. BRIDGE APPROACH) Ji'1CJ 

1iflil1Pl"a K = o. mo + o.<0>0 It/lo + o.m~ Ct/Co + o.<0>0 Mt/Mo + o.<0>~ St/So 
'IJ 



- \vo -

1 ~ .c:::t ci. d 1QI .:;;fl .c::I Q ~ocv 
m.cr ..:i1'1J'Vlel'a~'U1£J'IJ1 flel'IJ fli'lil bt'l'a-11 b V1~mb~~.:i1'1Jue:iwn Vl:W1 ti m 'VI Bf1ffl.Jn';ilil b?l';i:Wb VI~ rn'f1'Vl';i'IJ.:J1'U';i~'U1 ti 

J1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) 'l1'U';i1'l';i~'lJ1tJtl11°1eJ'Un~\9lb?f~:WbVl~n .:J1'U~1~f1B'Un~\9l 
.:::., ~ ~ ,q, ~ I QJ .::::I .:::.. ~ .::::I .c:r. ~ 

b?l';i:W b VI~ m1.:iw'U1 tJ'U1 bb~ ~'\J'j b 1um1~1°1 B?f~'W1'U 'j'J:IJ'Vl.:J'l1'U'U e:i'\l'Jnf1e:i'U m\9l b?f 'j:IJ b VI~ n bb~~'l1'U f1eJ'U m\9l b?f'j:IJ b VI~ n 

~'U~il'j'tJ bb 'U'Ubb~~~m~H1J~'l1'Uf1iK1tJf1~'ltl'U b"li'W 'l1'UUB~n (MAN HOLD) vleJ{e:i tJ?f1tJ b 'Vl';il"l'Wvi vleJ{eJtJ?f1tJhJfh 
'U 

~I ,, 
b u'U\9l'U 

K = o.mcr + o.!Do It/lo + o.G>ct Ct/Co + o.G>ct Mt/Mo + o.G>ct St/So 

m.b ..:i1'1J bf! -a ..:ia~1..:i fl el'IJ n ~Iii bt=1'i:w b VI~ mrn~..:i1'1J bzj e:i'IJ n'IJ Iii~ ..:i Vl:W 1 ti ii.:i ?f ~'W 1'U f1 eJ'U n ~\9l b?f~m VI~ n 

bf1'j..:l?f{1..:i:jj1'U'j1flf1eJ'Un~\9lb?f~:IJbVl~nf1eJ?f~'\l'J1'U (R.C. BEARING UNIT) vleJbVl~tJ:Wf1eJ'Ufl~\9lb?f~:IJbVl~fl (R.C. BOX 
"' 

CUL VERT) VleJfi'.:itl1 bf1<j.:J?f {1.:if1eJ'U fl~\9l b?f~:W b VI~ fl b zje:i'W tl'U\9l~'lf1eJ'W fl~\9l b?f~m Vl~fl vl1 b Vi tJ'U b~eJf1eJ'Ufl~\9l b?f~:IJb VI~ fl 

K = o.mo + o.G>o It/lo + o.G>ct Ct/Co + o.!Do Mt/Mo + o.ID<t St/So 

m.ml ..:i1u Lfl'a'lt'l~1..:ib Vl~n Vlmti~.:i ?f~'W1'UbVI~ nci'1V1fof1'Ub~'Uoif 1:wti'W'U 1m.:ibV1~nci'1V1~'U~~~.:il11ti 
"iJ'j1"iJ';i'lli'J~ bb 'll'J'U?f 'l b?f1 hJvh bb 'j.:J?f .:J b?f1l'Vl tJ b?f1 b 'VJ<jVJPltJ Vl~eJ'l1'U bf1'j.:J b VI~ fl~'U~il~ fl~W~f1iK1 tlf1~'ltl'U bb~1~ 

'U 'U q 

'j'J:wii.:i.:i1'U~~~.:i b?f1 bf1'j .:i b VI~ n?f 1ti~.:i'lle:i.:im'j1 '\l'J-W1~1 tJ(;.J~\9) bb vi.:iLJ<j~ b "v1P11 'Vlti 

1-ifam K = o.ID<t + o.G>o It/lo + o.ocr Ct/Co + o.!Do Mt/Mo + o.~o St/So 
'U 

V1111~~ ~ ..:i1'1J"lf~u-a~'Vl1u 
~.er ..:i1'1Jf!eJ'IJn~lil 13Jn:w b Vl~mb~~f!e:i'IJn~lil~1~f!~e:i.:i V1:w1 ti~.:i .:i1'Wf1eJ'U n~m?t~:wb VI~ n~Vi'n~1'U 'lleJ'l 

b VI~ ne:ie:i nm bbtJ nr\'1'W1ru~1\IVl1fl'll B\l\11'Wi;J1 ti "v11\l';i~'\J1 titl11fo Vl~BB1f11'j'1l~LJ 'j~'Vl1'WU';i~fl B'U'llB\I b zje:i'W 611\lil 
,, 

CV I .c::I Q.J I 1 Q,.I 

?1ruru1 bbtJ n"il1 ti bu'W1~\11'Uf1 B'U m\9l ~\lnm1 b "v11'W'U 
"" 

boUt'llil'a K = o.~o + o.G><t It/lo + o.ID<t Ct/Co + o.!Do Mt/Mo 
'U 



Q.I .ct d O c:i51 i/CV G.I CV '1 iJ QI 0 .N «i° C:. ~ 
~"ll'L!':i1fl1'Vlfl1'L!'Hl..l!Pl13Jli'l!Pl':i'VI b "llnuaruru1 bb uuthu"a1fl1 L~ "il~'Vl1"l.l'L! b~E.I n"a:::'Vl"a1.:IW1ru"!IEJ 

'O QJ QJ 

K = ESCALATION FACTOR 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

A Co 

PVCt 

PVCo 

GI Pt 

GI Po 

PEt 

PEo 

Wt 

Wo 

= ~"llil"a1fl1 llu~lflflvi'11 tl"l.lei.:itl"a::: b 'VIA 1 'Llb~ei'L!via.:1.:i1'LI bb~&=1:::.:11~ 
'U 

= ~"llil"a1fl1llu~foflvi'11 tl"l.lei.:itl':i:::b 'VI A 1 'LI b~ei'Llvi btl~61Jei.:itl':i:::n1~':i1 f11 
'U 

= ~"llil"a1f11~b:1.J'LllPI 1'1Jb~ei'Llvia.:1.:i1'Llbb~&=1:::.:11~ 
= ~611U-:i1fll1~b:J.J'W~ 1 m~v'Wvi bU~61feNtl-:i:::n1~-a1fl1 
= ~6lfu-:i1fll11'a~rieia~1.:1 (l~h1:1.Jb'Vi~mb&=1:::~b:1J'LI~) 1'Wb~e:i'Llvia.:1.:11'1Jbb~&=1:::.:11~ • 
= ~"llil-a1fl11'a~rieia~1.:1 <'l~':i1:1Jb'Vi~mb&=1:::~b:1.J'Ll~)1'1Jb~e:i'Wvibtl~6lfe:i.:itl-a:::n1~-a1f11 • 
= ~"llil-a1f11bV1~n 1'Llb~e:i'Llvia.:1.:11'L!bb~&=1:::.:11~ 
= ~"!IU':i1fll1b 'Vi~fi b 'L!b~B'Wvibtl~61JB.:itl':i:::n1~"a1f11 
= ~6llU':i1fl1b'Vi~mbi:.i'L!b~E.l'!JviN~!Plb'Utl"a:::b'Vlfl b'Ub~B'Uvia.:1.:11'Ubb~&=1:::.:11~ 
= ~"llil"a1"a1 bb~'U b Vi~ m~EJuvi N~!Pl b 'Utl"a:::b 'VIA b 'L! b~e:i'Uvi btl~61Je:i.:itl':i:::n1~':i1f11 
= ~"llil"a1fl1brnaw&=1vi b'Ub~ei'Uvia.:i.:11'Ubb~&=1:::.:11~ 
= ~"llil-:i1fll1bbe:Jli'!Wt'lvl b'Ub~B'Llvibtl~61Je:i.:1tl"a:::n1~"a1fl!1 
= ~"llil"a1fl11bfll~e:i.:i'<il'mbrn:::u~.nru'1 1'Llb~e:i'Uvia.:1.:11'Ubb~&=1:::.:11~ 
= ~"llil"a1fl1bfl~e:i.:i'<il'mbb&=1:::u~.nrusn b'Ub~e:i'Uvibu~61Je:i.:itl"a:::n1~"a1fl1 
= ~6llu"a1fl1tl1:iJ'L!~ b6ll&=1V1:1J'Ub ~1 b 'Ub~ei'Uvia.:1.:11'Ubb~&=1:::.:11~ • 
= ~6llil-:i1fll1tl1:i!'U~b6ll&=1'Vi:1.J'Ub~1 1m~e:i'Uvibu~6lle:i.:itl"a:::n1~"a1f11 • 
= ~"llil"a1fl1'Vie:i~b:1.J'UIP'l1El~'U 1 m~e:i'Uvia.:1.:11'Ubb~&=1:::.:11~ 
= ~"llil-:i1fll1'Vle:i~b:1.J'UIP'l1El~'U b 'Llb~e:i'Uvi btl~6llei.:itl':i:::n1 ~':i1fl1 
= ~"llil"a1fl1vJeJ PVC b'Ub~B'L!via.:1.:11'Ubb~6'1:::.:11~ 
= ~"!lil-:i1fl1vJeJ PVC b'Ub~B'Uvibu~6lle:J.:itl"a:::n1~':i1fl1 
= ~"llil"a1fl1'VlmV1~ne:11u~.:in:::~ 1m~e:i'Uvia.:1.:11'1Jbb~6'1:::.:11~ 
= ~6lfU':i1fll1'Vim 'Vi~ne:11u~.:in:::~ 1 m~e:i'Wvi btl ~61Je:i.:1tl"a:::n1~':i1fl!1 
= ~6lfU':i1fll1vJeJ HYDENSITY POLYETHYLENE b 'Ub~B'Uvia.:1.:11'Ubb~6'1:::.:11~ 
= ~6lfil-:i1fl1vJeJ HYDENSITY POLYETHYLENE b'Ub~B'Uvibtl~6lle:J.:itl-:i:::n1~-:i1fl1 
= ~"!lil"a1fl1mE.11 wvh 1 m~ei'Uvia.:1.:11'Ubb~6'l:::.:11~ 
= ~6lfil-:i1fl1a1E.11 wvh 1 'Ub~e:i'Uvi btl~6lle:i.:1tl"a:::n1~-:i1fl!1 



(9). fl1'jfl1'1.!'JUJVl1rl1 K "il1fl6'f\9l'j \911:W~ fl'l~H1J~N1'U,r'U 61 1 Vlb -Ul'i'1 b(;'t'lJlii''lJth11"111'6'1~ riB6'1~1-!l'lJ€l-!lfl1~'VJ'j1-:J 
~ I ' 

vnru'116 1~ti1oU~1'U61J€l-!llJ ~ct'r,no blJ'Ubflfilo/Jb'l.Jfl1'jfl1'U1fil 

~. fl1'jfl1'U1fi!Vl1rl1 K 611V11'U mru~iJ·:n'U riB6'1~1-!IVl(;l1 tJtJW bfl'VJ'j1:WBci1 'U6"rnru1 b~ tl1 n'U"iJ~IJi'B-!l bbtl flrl1 
~ "i:l ., 

neJ6'1~1-!lbb~G'l~th~bfl'VI 1-M-rr~b"il'U\?11:wr;l n~ru~61J€l-:1-:11'UJ'U bb(;l~ 1-M6'1€l~l"l6i€l-:in'U6'1\?l'j~1\9ln1V1'U~ 11 
~ 

r,n. fl1'jrJ1'U1fil'V!1rl1 K n1V1'U~ 1 Vl'1-if'Vll"fiJtJ:w r,n ~1bb Vli.1-!l'Vlfl~'U\?lffU hrnhJiJm1u~Ll"f~bb(;l~n1'V!'U~ 1-Mv11 • 
m61J6":w~'U5 (btl~tirn Viti'U) 1-Mb tJm.m~1b ~"ilriB'W bb6i11\i-:itl1~G-Jr;l'Wm tl1"1run'U~1 bG-J61J1"1-:1~V1if1LG-J'lJ?i:w~'WfiJ'W 

~ 

cs:. 1-M-W"il11ru1L~'Ub~:w'V!~e:iG-J~11mr11-:11'U "il1m11"11~erfo~1-:iv1'1?iruru1\?lnG-J-:in'Uer11~1-:i Lde:iri1 K \?11:w 
'IJ QI v 'I.I 

~\?l'jG'f 1V11'U-:11'U rie:i?1~1-:1if 'U 1 1 m~ eJ'W~ii1-:i:we:i'U-:11'Uilri1 b tJ~ tJ'W bb tJ(;l-:i 1 tl"il1 nri1 K 1 m~e:im lJ ~"lle:i-:itJ'j~ m~111"11 
mnn11 cs:% ~'W 1tJ 1~tit11 bu'W1~611'U~ bn'U cs:% mr\'1'U1rutJ1'U b ~:w'Vf~eJ(;l~r11-:11'Ubb6i1 bb~mru (1~ti hlfi~ cs:% 
bb1fl1~) 

ct. 1'Umru~eJfo~1-:i 1~?11:w11riv1'1m'jrieJ?1~1-:11 ~bb6i'1b6'1~"il \?11m~ti~b1m 1 'U?iruru11~mtJ'Wl"l11:w~~ 
~ ., ., 

61Je:i-:i~fo~1-:i ri1 K m:w~\?11\?11-:11 ~"il~t11m 1m 'Wm1r\'1'U1rur11-:11'U 1 Vil -U'rh K 'lJeNb~B'W~~Vi'1ti\?11:we:i1~?iqiqi1 'Vf~e:i 
1°11 K 61JeJ-!lb~eJ'U~6'f-:i:we:i'U-!11'U"il~-!l bb6i'1bb~111°11 K ~11~"il~ill°i1ife:itin11 

b. m1~1m~'U bb~G-l~-!11~ 1-M~1til°i1~1-:i -!11'U~eJ1'U~1-:iv1'11\9l bb~G-l~-!11 ~ m:w?irnru11 tJ rie:i'U6'i1'Ufl1-!11'Ub ~:w ~ •ij ., 

V1~e:ir11-:11'UG-J ~(;l-:J zj\l"il ~ r\'1'U1ru1\9l\?l mde:iV111'Util'1l-Ll111"111' ?1 ~ rie:i?1~1-:i zj-:itl1mr11'W1 ruV111°11 K 61JB-!l b~eJ'U~6'i-:i:we:irn1'U • 
-:11~J'W1 blJ 'U~ bb tl'Ue:i'Ubb6i'1 bdBF11'U1 rub~'Ub ~:w 1~ ~61le:iv'i11"111:w\?l nG-J-:i b~e:i-:i m1 b~'Unu~1'Ll n-:iutJ1~:w1ru 



"~ b~'UeJ11 fll1~ ii~~'IJ1~ 1t1"11i1~1:1Jn'W" V1:w1 CJ m1:w11 'U AAG'l511:w1P11V1~€l'W ~'U AAG'I~ b o1J1 b61'W€!11 fl1 b ~ €! 
'I.I ' ' 

-S'U~1.:i 1 'W flTaJ W:iJG'I ~1.:i'U €1.:i rn:w b lJ'W~iJa1'U hi\~fo hl11 t1P1CJ'VI1.:11?11 .:1V1~€JV11.:1a€l:W1 'W n"il m1'U€l.:1'Ufl flG'l511:wmV1~€l'W ~ 
'lJ 'lJ ' 

'UflflG'l~'U~ b o1J1 b6'f'W€!11fl1b~€lfo~1.:i1 'W m1tJ1~:wG'l~1.:i'U€l~m:1.J b 'U A111 b~ CJ1 n'U 
' 'lJ 

m1iJa1'U 1~ b~ CJ 1:iJ1111P1CJVJ1.:11?11.:1V1~€lvi1.:1 a €1:1.J'U €1.:i'U fl AG'l 511:w1P11V1~€l'W ~'U flfl G'I ~.:i fl~ 11-1l1.:i ~'W 1#1 bbn m1~ 
' ' 

'UflflG'lo11:w1P11V1~€l'W~'UflflG'l~~fl~11iJfl11:w61:w'W''Wr5n'U 1'U~mH11~~.:11?1€l1 tJd 
' ' 

(C9l) iim1:w61:w'W''U5n'U1'Ub:U.:i'U~V111 faCJ~:il1P1fl11 Vf'Ua1'U~:il1P1fl11 rn1:1.Jfl11~:il1P1fl11 ~'U~V111 Vi~€ltriJ 
'U 'I 'U 'U 'U cu 

el1'U1"il b 'Ufl11\9\'1 b 'Ll'W~1'U b 'Ufl"il fl1161.1€l~'UflflG'l51TI.JmVITil'UeNU~'UflflG'l11CJVi~.:1 iJeJ1'U1"ilVi~€!6111!11t11-ifeJ'1'U1"il 1 'Wfl11 
' ' 

'U~V111~ 1P1fl11n"il m161.1 €1.:i'U flflG'lo11:1.J1P11V1~e:i'U €1.:i-W ~'U flflG'I a m1 CJVii'.i.:i Vi~€!Vim CJ11 CJ ~ b61'U €111 fl11 vr bbn n1:w bbG'l~er 
' ' 'lJ 

1 Vf'U~m11?1m1P1flm.:ia b~ flVJ1€l'W n611 'W m1tJ1~:wG'I ~1.:1~1 t.J1~'U'Ua b~ flVl1€l'W rnfo~ .:id 
'lJ 

(~) ilfl11:wii:w'W''U5n'U 1 'Wb '11.:ivi'U 11Plt.J~ b ll'UVf'Ua1'U 1 'UVf1.:1Vf'Ua1'U611iJru V1'1e:ierb u'UVf'Ua1'U hl"il1n1P1fl11:w-r'U 
q 'U , q <u 'U 'I 

~(Pl 1 'WVf1.:1Vf'Ua1'U"il1n1P1 Vi~€ltr~€!Vf'U11CJ1 Vlru1 'U'U~~'Vl"il1n1P1Vi~€l'U~~'Vl:wV11'll'U"il1n1P1 b tJ'UVf'Ua1'U1 'UVf1.:1Vf'Ua1'U611iJru 
'I 'U q QJ q q QJ 

Vi~€!Vf 1.:1V!'Ua1'U~1n1P1 Vi~€! b ti'Uer~€!Vf'U11CJ1 Vi rut 'U'U~~vi"il1n1P1Vi~€l'U~~'VJ:wV11'll'U"il 1 nlPl a m1CJV1U.:1V1~€JV1G'l1 t.J11t.J~ wq 'U q V 

b61'W€l11fl 11 Vf bbnm:w bbG'l~rn Vf'U~fl111?1m1P1flm.:ifo~ flVl1€l'Llfl611 'W m1tJ1~:wG'l~1.:1~1 t.J1~'U'U ab~ flVJ1€l'W fl61flf .:id 
'lJ 'lJ 

f\'111 "~i'ieJVf'U11CJ1'Vlru,, 1 V!V1:1.J1t.Jm1:1.J'i1 
'I.I • ... 

(fl) mru~b61'U€!11fl1~iJt:JG'ltJ1~ 1t.J'lltJ~1:1.Jtl'U1~Vl11.:i~b61'U€!11fl1~1CJn'U Vi1!1t.Jfl11:W11 ~~f)VJ'U zj{!~f) 
'U 'U 'U q 

Vl'U bfl'U n11~€l CJG'I ~~~'U vh b 'U fl"il fl11,1'UV1~€l b 'U ff 1?111 a1'Ul?l1:W~ fl ru~ fl 11:1.J fl1111~1tJfl11oW611Pl b ~'U61:Wfl11tJ 1~ fl1 Pl 
' ' 

n 1Vi'U (Pl G11Vi~'U n "il fl 11'U1.:i u -a~ b.flVl Vi~fJ'U 1.:161.J'U1 (Pl 

(61.1) mru ~ b61'W €111 A1~iJ t:J G'ltJ 1~ tCJ 'l!tl ~1:w n'U 1~V1-J 1.:i~ b61'W €!11fl1 tl'U m VJ'U~n 111?1 G'l11P1flG'l1.:1 
'lJ 'lJ 'lJ 

fa~ flVl1€lU fl61 Vim CJfl11:w-J1 ~~€JVJ'U~.:i ~€!Vt'Ubfl'U fl11~€l CJ G'l~Vf 11'Wn"ilfl11,1'UV1~€l 1'U51?1116'11'1.J 1?11:W~fl ru~rn1:w m111 
'lJ • ' 

~1t.Jm1'W''11P1b~'W6'!:w m 1tJ 1~ fl 1P1n1V1'U1P1~1Vl-S'Un"ilm1tJ1.:itJ 1~ b.fl'VIVl~e:i'U 1.:i"V'W 11P1 
' 

(rn) iJfl11:wii:w'W''U5n'U1'U~m.·J-ru~161.11n'U1~V111.:i (C9l) bbG'I~ (~) t1P1CJ~~1P1m1 Vf'U6'11'U~~IP1m1 m1:wm1 
'lJ ' 'lJ 

~~1P1m1 ~'U~V111 V1~€l~iieJ'1'U1"il 1 'W m1\9\'1b'W'U.:11'1.J1 'W n"il m161.1€l.:i'UflflG'l511:w1P11 Vi~€l'W~'U Aflm1CJV1U.:1bll'UVf'Ua1'U1 'W 
'\J 'U 'U 'I q Cj I 

Vl1.:IVJ'Ua1'U 6'!1iJ f11Vi~€!Vl1.:IVJ'U 6'11'1.J"il 1 tllPl Vi~€! b lJ 'U~~ f)VJ'U 11CJ1 Vlru1'U'U~~Vl"il1tl1P1Vi~€l'U~~Vl:WVl1'll'W"il1 tllPl a m1 CJVitl.:1 
q o~ 'I 'U q QJ 

Vl~€JVIG'l 1CJ11CJ~ b.LJ'1 b61'U €!11fl1 b VI bbrl m:w bbG'I ~m Vl'U~fl111?1G'l11Pl flG'l1.:la b~ flVl1€lU fl611 'U fl11UW:WG'l~1.:1~1 CJW'U'U 
'lJ 'lJ 

ab~flvi1€l'Wn61A~.:id Vi~€l 1 'Wirt.Jfl~'Un'W 
m1\9\'11.:1~1bb Vitl.:i m-ab lJ'WVf'Ua1'W Vi~m o1J1~€!Vf'W~.:ifl~11.U1.:i~'W61.1€l.:1~6'!m'1 Vi~€l'Um~ E).:i hltJ11G'l'W~n11~ 

'I 'I 'U 'I 'I 

61.1€1.:i'UflflG'l 1 'W (C9l) (~) bbG'I~ (rn) 1 Vf~€!11 b lJ'Wm1\9\'11.:1~1bb V1tl.:im1b ll'WVf'Ua1'U V1~€lfl11~€!Vf'W61.1€l.:1'UflflG'l~.:ifl~11 
'I 'I 'I , 

1'W rnru'U flflG'l 11Pl 1-ifzje:i'U flflG'I ~'Ub ll'U~~(Pl m1 Vf'U~1'U~~ 1P1m1 m1:1.Jm1~:il1P1 m1 r:f 'U~Vi11r:f b ll'WVf'U~1'UV1~mY 
q 'I 'U " 'U 'U 'U 'U 'I 'U 

~€!Vf'U t1P1CJ~l?l'U bf).:lb tJ'Um .rrer1'U1"il 1 'W m1'U~V111~ bb Vi'"il~.:i Vi'1€l btl'WVf 'U ~1'UVi~€!~~€!Vf'U~ bb Vl"il~.:1'U€l.:1Vf1.:1Vf'Ua1'W Vi~f) 
'I 'lJ 'I 'U 'I 'I I 

<::).Q./ 0 Q.I a. qCU O Q.I 21 I d 2.1 2.J I dil qQJ 0 V di! qQJ 0 QJ .ail 

'U 1'l3Vl "il 1fl IPl Vi1e:J'U 1'l3'Vl:WVl1'll'W "il 1fl1P1 bbm bbl?l mru bbG'I ~Vi1.:1Vi'U 611 'W V11€l'U1'l3'VI "il 1 fl IPl Vi1€l'U 1'l3'VI :WVI 1'll'W "il 1 fl IPlVl 
' v 

b~CJ1-1J€l.:1 1#i'b61'Ue:i11fl11Vi'bbnm:w1 'Wm1tJ1~:wG'l~1.:im11b~mn'U 1 Vf~e:i11~ b61'Ue:i11fl1V1~e:i~b61'Ue:i<i1'U'LI''Uilfl11:w~:w'W''U5 
'lJ 'lJ 'lJ 

n'W1?11:w (C9l) (~) Vi~e:i (rn) bb~1bb~rnru 



"m':ii~"ll11.:ln1':ibb "li.:ii'L!':i1fl1BV1.:I b tl'l..!5'fi11" Vl:l.J1t.Jfl11:1.J11 m1~i:'.i'b?1'Uei11fl111 tJVl~.:i Vl~e:JVl'11tJ11tJ 
'U 

f)Wvl1f111e:J ~1-:!b(?l 1 ~'Wb lJ'W f111oV(?l'lJ'J1.:!Vl~e:Jb U'U~U?f11f1Vl~e:J 1~ bll (?l 1e:J f11?fb Vfil f111bb "ll.:ioLJ''W11fl1e:J ~1.:1 b U'W511:1.Jb 'W 

fl11b?f'We:i11fl1~e:im:1.J 1~1T'il~m~v111(1ltif111?1:1.Jtie:i:1.Jn'W Vl~e:i 1(1ltim11 ~'Ve:Jb ~Vl~e:ifo1T'il~ 1 ~ b~tin-ru Vl~Bt.Je:J:l.J"il~1u 

b~'WVl~e:ivi-r~ ~~'W Vl~e:iu1dti'11tl~'U 1(11 Vl~e:i t .Un1i;r.:iu1~vi~~1 ti Vl~e:i°1i:1.J"ll11"il~ 1 in1i;r.:iu1~vi~~1ti Vl~e'J bb?f (1}.:1mm1 
q 'U q 

~'Wb U'WbVJ"il Vl~e:Jf)';j~vJ1f111b(?l fatiVl"il~\91 ~.:id 1(11 tiil1l9l~U1~?1.:J~~"il ~bb?f'NVl1U1dti'lltlb 'U1~Vl11.:ii:'.i'b?f'WeJ11fl1 
q ' 'U 

~d tJ tl'U Vl~eJ b vleitJ1~ 1ti61.ftl bbfl ~ b?f'W eJ11fl111 tJVl~ .:111 tJ b(?l b lJ 'U~i1~Vlflvl1~ 'lJ 'lJ1 tl'U f)';j:l.J Vl~eJ b ~eJVl~ f) b~ tl-:1 fl11 bb -d.:i-V''W 

11fl1eJ~1.:I b U'U511:1.J Vl~e:Jb ~el 1 Vlbfl(?lf1111~b tJ~tJ'\Jf)';j:l.J 1(1ltii'.Jb "lib lJ'W 1 tJ1 'WVl1.:!UWf)eJ'IJ51fl"ilUf)~ 
' 



bflm'l11bb 'W'Uvt1m€lmt1'a"IJ1~n1~111"11..ij1,:i ifo <0>.<0> o 

111:.1m1"!1'Ubb~~b~€l'Ub6ll~N'-ru..ij1.:i~€l.:i-ru~~"l1€l'Ub'Ul"l'J1~.U11~unw~€l.:i6ll€l.:l.:!1'U..ij1,:i 
' 'II ' 

Vl~f)l"l'J1~ bili:JVl11:.1.f111:.1b 'Utl1Vi'U~ b 1~1 

G), Jl1Elb'Utl1Vl'U~ Im tJ 
~1'1.r<iJ\:i zj.:J b~vl1?f ruruT:il1,:i fl'U fl':i:W'V11-:!Vl'1'N "il~~ eN1''U'\.J 'a'~ fl'W f!J1:W"ll1'a'(ffel'l.J flt"l~eWl.leN-:11'W~1.:J m:w b~ e:J'Ll b 'U~ n1Vi'W(ffel 
CIJ Q.I Q.I 'I 

mt11'Wwt1~nm hh.!e:it1n11 ® tJ iJ'l.Jt:1(ffel"iJ1fl1'W~m:w'V11-:1V11;rN1~-r'U:we:i'U-:i1'W t1m1''Ll-:11'U~1-:im:w -iie:i ® bb'1~ -iie:i m 

kl. .f111:.1b'Utl1Vl'U~ @ tJ 
®.(9) -:11'W~'Ll'V11-:J~'W (ti'W'Ll~'W) 

®.® -:11'W~1'V11-:J~fl-r-:i 

®.m 'a'1-:l'a'~'U1t.Jtl1~hl(ffel1(ffelfle:J'Llfl~~ (Concrete) 

®.Ci:'. 1 Vl~'V11-:1'1fl1-:J 
'U 

®.er m (ffel-if 1-:i'V11-:i bb'1 ~ '11(ffelfle:i?I~t"l1'W ~1iliJ n 1 'a'U e:i-:i n 'LI fl1':ifl(ffelb6IJ 1 ~ 
®.b '11(ffel~'Ll~(ffel (Back Slope) ~1iiiJfl1':iUe:J-:Jfl'Llfl1':ifl(ffelb6'/J1~ 
®.Q1J -:11'LI'\.J'1nV1ru1 

'U ., 

®.~ -:11'LI'\.J'1n~'Ll1~ 
'U 

®.<i -:11'Ll~b61''Ll b(ffeltJboU~'IJtJ(ffel ht1~flbbtl1 

®.(9)0 -:11'Ll'V11~vi'11 u 

m. Jl1Elb'Utl1Vi'U~ m U 
e:i'\.Jrnrum m 'Wfl1'j~(ffel~-:J 1 '\l'J~1bb?l-:J?ll1-:J bb'1~ 1 '\l'Ji;rruru1nJ"il':i1"il':i tlflb l'W'Vl'1f)(ffel 1 '\l'J~1 ' ., ., 
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