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\I d..J \I q \I 'I 

~u~n'l.'11~~1141.:i bb~.:i~.:i b ~a 1 Vf .:i1'1.Jbb~1 bG'f~"il'U~'\J-aru f11iu"iloCJ~.:in~111 Vf~m ll'W~G'f (?l 1~ CJ ~fo41.:i"il~f11?l ~141.:i 
'U 'U 'I 'U 

~1b~CJVl1CJ Vl~B~11oU~1CJ11?l 1 b~lJ:ff 'W"il1fl~11~1\I Vl~B'lJB'lJCJ1CJB1~~tlJtlJ11:iJ1~ 

-ife:i G>~ n11fl1'1.Jfl3N1'\.J bl9lfl~11~1.:l 
' " ~1'U41.:il'lnG'l.:i11riru~m1lJf11<Jl'l<J1"il1''U~G'fl?l ~m'UfllJ\11'\.J Vl~B'\J~~vi~tl~n'l.'11~~1141.:ibb~\l~\I 

'U II 'U 'I 'U 

qo d d1".,:1 v ~ qo d d.J121~ d ~~ 
lJB1'W1"ilVl"il~l'l<J1 "il?f B'U bbG'l~fl1'\JfllJ\11'\.Jb'V'la VI b ll'W tlmlJG'f ruru1'WbLG'l~lJB1'W1"ilVl"il ~G'f \I Vlbbfl b'll b tlG'l CJ'Wbb tlG'l-:i b 'V'llJ b!PllJ ' ., ., 

V1~a~l?lvia'Uzj-:i-:i1'1.Jl'l1lJ~ruru1d V11n~1'U41.:i-V'l?l~'W1:i.ltJfiu&il'l1lJ ~1141.:i flru~m-alJm-al'l-a1"il1''U~G'f(?l ~m'UfllJ-:J1'W 
v ru 'U d..J 'U 'I 'U 'I 

Vl~B'U~~vi~tl~n'l.'11 il'€l'1'W1"il~"il~i-:i1 Vf'VI CJl?l m-aJ'W~1m111~ m1lJ~1.U11 'Wmruboii'Wd ~1'1.J ~1-:J"il ~~m U'Wb'Vll'l 
'I . 'U 'I 

'll B'll m CJ ca~ CJ~ b 1m m-atl i]u&i-:i1'1.Jl'l1lJ~ t1Jt1J1Vl~a b~CJ n~a-:i~1b~CJV11CJ11?l 11:iJ1~~-:i~'W 

oife:i @b -:i1'1.JWbf>l'l.'1bbi=1~m1bbm6ll.:i1'1.J 

~1141-:iil~vi 5~"il ~i-:i b ll'W'Vlil -:i~a 1 Vf ~1'U41-:iv\'1-:i1'\.JYJ bli'l'\.'1zj.:i 1:iJ1~ bbG'f \?l-:i 11Vl~anlJa ~1 'W ba n?f 1-a 
'\I '\I '\I 

~t1Jt1J1,j V11n.:i1'W'W bli'!'l.'1,J'W 1 a~1'W'llB'U~1CJir11 tlbb 'IA-:i11'l~tl-a~rn-:ir1'lla-:i~t1Jtll1d 'WB n"il1nd ~11~1-:ic1-:i~~vi5i-:i1 Vf 

b tJ~ CJ'Wbb tJG'l-:i'Vl~mbm 'lJ bb '\J'U~tl bbG'l ~-ll'a n1V1'\.Jl?l ~1-:i 11 'Uba nG'f 1-aG1 t1Jt1J1d ~1 CJ 

erl'l-a1~ 141-:iV1~m1ri1~ n1V1'\.Jl?l 1 n 'WG1't1J t1J1d 1-Mn1V1'Wl?l 1-UG11V1-r'U.:i1'Wfoli'!'l.'1V1~a-:i1'1.J~b ~lJ b&ilJ:ff 'W 

V1~a~l?lVlB'WG'l-:J~-:itl1-:im&.Jrhi-:i'lla-:i~1141-:i V11n 1'W~t1Jt1J11:iJ1~ri'1V1'Wl?l11ii-:i51'l-a1~141-:i V1~m1m11?l 1 ~"il~tl1m1-U 
?l'1V11'U\l1'WYlbli't'l.'1Vl~B\11'W~b~lJ:ff'WVl~BG'll?lG'l-:J~\ln~11 ~1141.:ibbG'l~~1'U41.:i"il~1~1'lflG'l\ln'W~"il~n1V1'Wl?leJm1~141-:i 

'\I '\I 

Vl~B<J1fl1~b~&.J:ff'WVl~BG'll?lG'l\I <J1lJ~\lfl1<J'lJCJ1CJd~CJ~b1G'l1 (tl1~) rl'W1 V1:iJ b~BA11lJb'VllJ1~G'flJ 1 'Wmru~l'lflG'l\lrl'WhJ1~ 
~1141-:i"iJ~ ri'1V1'\.Jl?leJm141.:iV1~a-a1ri11'11lJ bb~~1141.:i"iJ~ b ~'W11 b Vlm~G'f&.J bbG'l~t:ln~ a-:i zj-:i~-r'U41-:i"iJ~~a.:itJ fiu&i.:i1'\.J 
'U 'U 'U 'U d.J 

m&.Jrhi-:i'lJa-:i~1141-:i 1 tlne:i'Wb~e:im Vf bn~m1&.Jb~CJV11f! bbn-:i1'1.J~~1-:i 
'\I 

oife:i @6'11 fi1u-ru 
Vl1fl~1'U~1-:J1:iJG'f1m<Jt:lvJ1\11'W1 Vlbb~1 bG'f~Wl1CJ1 'W bdG'll~ fl1Vl'W~ 111 'U6"ruru1 bbG'l~~11~1-:JcJ-:JiJ1~ cu QJ QJ 'U 

ue:i n b~ n~t1Jt1J1 ~-ru'<(f 1.:i"il ~ ~e:i-:i'll1~~~1tl~u 1 Vf bbri~11'<(]1-:i b th.J~1'W1m1'W1'WG'l ~--------- -----~~,~VJJ-® ,ki_ct' _____________ u 1 vi 

(
.J d 21 Q.J 

0 
I ii W: .:::it. W: d.:::it. 21 6' 21 O I 1 '-' ' 1 OJ cj 1 .,j 

.~l'\IJJ!1JJO'.l.Y.l.1.m.w.®.10_ti_k~~-6'.l.mgJ.®_'U'.l.'YJ_f.l_~_'U'.\!!J_6'.l_®.'.l..;J_~) bbG'l~"il~l'la-:i'lJ1~~fl1 'lJ"il1CJ 'Wf11~fl1'U~&.J-:i1'W (m&.J) m&.Ja 

~11~1-:i~eN~1-:i ~ri1u ~&.J\11'W ~ n~e:i'Vl~-:i b U'W~1'W1'Wb1'W1'WG'l ~ ________________ :: ____________ 'U1Vl (__ _________________ :: ___________________ ) 

il'U t:1~"il 1n1'W~ fli'U ri'1V1'W ~ b 1G'l 1 bb~1 b G'l~"il'll a-:i-:i1'W !Pl 1&.J~ ru ru1V1~B1'W~ ~ 11~1.:i 1~'ll CJ1CJb1G'l 1v11-:i1'W 1 Vl"il'W ii .:i1'W~ ., ., '\I 

v\'1.:i1'W bb~1 bG'f~"il"il ~-:i 'Wei n"il1nd ~~u~ 1-:i CJ a&.J 1 Vf~11~1-:i b~ CJ n~1 b~CJV11 tJ eY'W bn~:ff 'W"il1 nm~~ ~~'U~1-:iv\'1-:i1'W~ 1.U1 
'\I '\I '\I 

bO'V'l1~?i1'U~bn'Wn11~1'W1'W~1tlf'UbbG'l~~11 .U~1CJ~-:in~111~5 nlK1 CJ 6 
VP_/ (trn.1'\lll'l'l'l'i L Vl~B\lnmnruFiru) 

~eJ1'W1tJ!l1':ibL'lJ1\IV11\l'Vl61'Nv11n~ 0) 'll5~~''n''lJfl1'iLL'l'l\J 
111 t'J o.J 

t:<J11'i1"lln1':i'OJ\IWJV\Vl1n 
" 



- (9)0 -

1'l.J1gj'Vl'J1-:i~er-J1-.if1-:i ~-:JiJb~'U Bfl b~ fl~ ru ru1,!'U Vl1fler-J1~ 1-!I b-ti'U'J 1 ~-r'U ~1-!!lil gj hJG'i1m1t1'\.J nu~ ~rn.J 
'U Q.J v cu 'U d..J 

~ruru1~e:i1'\.J1~ er-J1-.if1-:J1Ugj1.U~vi5'Ue:im~fl~ruru1bbi;i~1-if~vi5m:1J-LJe:i @)~ fl1~ bbi;1gjtl1~11~1-:i1~bb-.if-:i-LJm~afl~e:i-:i1'\.J~-:i 
QJ Q.J 'U v QJ 'U 

~f 'U-.if 1-:J bri B A'a'U fl1Vl'W\?l b 1m bb~1b6'i~lil6lJB-:J-!11'W6llB1 '\Xi11gjfl1U-r'U bb~1 ~-J1-.if 1-:iirnvi6~1i1 ~u-r'U erf'U-.if 1-:Jlil 'U'1-:Jl'U 
'IJ 'IJ 'IJ 

'UBf1b~fl~qJqJ11~~fl~1EJ 

oifeJ G)~ ~'VIB"lleJ.:i~11~1.:i.f11aV1~.:iueJm~naruru1 
'IJ ...... 

1'Wmru~er-J1-.if1-:J'U B f1b~fl ~ ru ru1 ~-J1-.if 1-:JB11ilvl1-!11'U,!'Wbe:J-!l'Vl~B'J1~ 1-!I ~~'W 1 '\Xvl1-!11'U,!'W ~B lil'W bb~1 
'U fU v 'U 'U 

bG'i~lil n1~ ~11~1-:J'Vl~B~~f 'U~1-:Jvl1-!11'U,r'W ~e:iiJ~vi51-ifbfl~B-:11 m 'W fl11tl BG'i~1-:J ~-:!~ 6'1~1-!l~'U-&1fl 1116'11Vl-r'U-:11'U 
'IJ 'IJ 

ne:i6'1~1-:i bbi;1gjl6'1~~1-:i 1 zj-:ib~'W111iJgj~e:i-:i6'l-:i1mm 11 bvle:im1'\.J~u~-:i1'Um:1J~qJqJ11?11:1J~lil~b ~'WG'i:1Jm1 
1'Wmru~-:ifl~11 ~11-.il1-:iiJ~'V16~'U'Vl~e:iu-:iA'ulil1fl'Vl~n'\.J1gjn'l.Jm1'\.Jnu~m:1J~qJqJ1 ~-:i'Vl:IJ\?l'Vl~e:i 

u 1-:i?i1'W m:1J bb~lil ~ b~'WG'i:IJ fl11 'W e:i fllil1fl,r'W ~-r'U-.if 1-:i1U ~~ e:i-:i-r'U ~ l?l'lle:i 'U1 'W fi1 b~ a Vl1 azj-:i bll 'W lif 1'W1mn'W fl11 
'IJ 

Vl~ fl'l.J1gjfl'l.J m1'\.Jn<LJ'~1?11:1J~qJ qJ1 11:1J~-!IA11 -if ~1EJ~b~:IJ~'W1'Wfl11vi°1-:J1'W,!'W~B1 '!Xbb~1 bG'i~lil\911:1.J~qJ qJ1 1?1!;1 B\?llil'W 

fi11.U"ii1a1 'Wfl11fld'Ufl:IJ-:J1'Wb;xi:IJ (ti'1i1) zj-:i~11-.if 1-:i1U~~mm1U1m1'W'\.J1~n'Wt:-Ji;1-:J1'W'Vl~e:ilif 1'W1'Wb1'W 1l?l 61 ~lil~"ii1a1 '!Xbbn 
' " I 

er-r'U-.if 1-:in1~ 
'IJ 

oifeJ G)~ m~u.:i~ufi1t1-ru fi1biiaV11a bb~~fi11-tl"ii1a 

1'Wmru~~-ru-.if1-:i1~'1.J5u~l?11:1J~qJqJ1oLJB1l?loLJB'Vl~-!!~1m'Vl~1l?l1 nm:IJ lil'Wbtl'Wb'Vl~ 1'\Xbiil?lATu-ru 

A1b~EJ'Vl1EJ Vl~e:ifi11-U'"ii1mbn~-J1~1-:i erf'U-.if1-:i~e:i-:i'lll?l1-U'fi1t.l-r'U A1b~EJ'Vl1EJ Vl~e:ifi11.U"ii1a~-:ifl~111 '!Xbbn~11~1-:i bl?la 
'U 'U 'IJ 

i'Wb'li-:ima1 'Wfl1Vl'Wl?l __________ .®.~----J~_v;1J) i''W i!u {( l?llil 1 fll'W~1~f 'U bb-.il-:i bll 'W'Vlii'-:i~e:i1U1fl~11-.if1-:i Vl1fl~fu ~1-:i 
..-.- .J ' 

b~'ll\?l 1 m 'iXtifl~B-!IA'a'U tl1'W.fl1a1'W1gjEJ~b1!;11~-!lfl~111 '\X~-J1-.if1-:iiJ~VlCTVllil~~fl bB11il1fl lif 1'W1'W b1'Wfi1-.if 1-:iVi ~e:i-:ii11~ 
'IJ 'IJ 

Vl~Blil1flb1'Wtl1gj n'Wt:-J !;1-!11'U6ll e:i-:i ~f 'U-.il 1-:J Vl~B u-:i A'U Iii 1 fl'Vl~ fl'l.J 1gj fl 'W fl11'\.J 5u~1?11:1.J ~ qJ qJ1 b~Vl'W Vi 

Vl1flfi1'\.J-r'U fi1 b~ a'Vl1 a Vl~e:ifi11.U~1 a~u-:i A'ulil 1m1'Wfi1~1-:i~ ~e:i-:ii11~ b1'W'\.J1~n'Wt:-J i;i-:i1'W'Vl~e:i 
Vl~n'\.J1~n'Wfl11'1.Jnu~m:IJ~ruru1bb~1~-:Jb~b-Wa-:i'We:i er-ru~1-:J~'WEJe:J:1J6il'11gj?i1'U~b'Vl~e:J~~-!16ll1\?le:J~lil'Wfl1'Utl1'W\?11:1J d..J v QI 'U 'U 

~1m'Wfi1'\.Jfu fi1b~a'Vl1a Vl~e:ifi11-if"ii1a,!'W ma 1'Wn1Vl'Wl?l _________ '!ll ________ (b~ l?l) i''W i!u{l l?llil1fl1'W~1~f rnb~ -:ibll 'W'Vl i!-:i~ e:i 

lil1f1~11~1-:i ./' 'IJ 

Vl1fli1b1'Wfi1-.il1-:im:1J~ruru1~~nH"ii1mll'Wfi1'\.J-ru fi1b~a'Vl1a Vl~e:ifi11.U"ii1mb~1 ~-:Jb'Vl~e:ie:i~~fl 
v v 'U 

b vh 1l?l er-h~1-:i1U~fi'W 1'!Xbbnerf'U-.if1-:i~-:i'Vl:1J\?l 
'IJ 'IJ 

oifeJ klo fl11vl1'U~b1WfieJ~~1{1b~b~fl'U~elfl 

~f'U~1-!llil~~ e:i-:if n~1'U ~ b1 ruG'i tl1'W~'\.J nu~-!11'W 1?11:1.J~qJqJ Td 11:1.J~-!! b 1-!l-!11'W'Vl~B~-!I el1'W1 EJfl11:1J 

6'i~mn1'Wm1v11-:i1'U6lle:i-:i~f'U~1-:i i;ifl~1-:i ~1bbVl'W Vl~e:i~f'U~1-:i-d1-:i (ti'1i1) 1 '!XG'l~ml?l '\.Ji;ie:il?lJi'mbi;igjiJ'\.J1gj~VJ6J11'W 
'IJ 'IJ 'IJ 

1 'Wm11oiJ'-:i1'W1?1!;1 eJ\?11~ a~ ni;i1m1~1-:i bbi;1~ brie:iv11-:i1'Ub?11"ili'Wbb~1"il~~e:i-:i6ll'Uii'1au11l?l1 bfl~e:i-:i1-ifl 'W m1v11-:i1'W~1-:i 
11:1.J~-:ii'?Jl?l '1JEJ~:1Ji;i~e:ia bbi;1~~-:irie:i?1~1-:i~1m11~1-:i 61 Cti'1i1) ~-:i"il~~e:i-:ifli;irnn~a~'W~'W1'!Xb~EJ'U~e:im~e:i1 '!Xu~b1ru 

' " I 

~-:J'Vl:IJ\?leJ a1 'W?lm'W~?l~e:i1l?l bbi;i~ 1 -if m11JIVl'WVi 
'IJ 

oifeJ oo@ m1.:i~'Vl~el~~fi1t1-ru Vl~eJm1"1Ja1m1~1t1~u~.:i1ulP11:1Ja~~1 

1 'W mru~iJ b Vl\?1 bnl?llil1 f1fl11:1J~\?l'Vl~Bfl11:1J'U f1'W~B-!16lleJ-!1~1aer-J1-.if1-:i Vl~eJ b Vl\?16'1\?ll~EJ Vl~eJ bnl?llil1fl 
'I 'U 'I 'I 

'W~~m1ru-5'W'Vl~-:i-5"W1l?l~~fu~1-:i1~#1e:i-:ifo~l?l1?11:1Jfl!)'Vl:1J1a Vl~m'Vl~~'Wm:1J~n°1Vl'Wl?l1'Wfl!Jm~vi1-;i-:i zj-:ie:ie:inm:1J 

m 1:1.Jb 'W flll'Vl:IJ1EJ11Jl1 a fl11~ (?l~eJ~\?1~1-:Jbbi;1~fl11'U~Vl11~?l\?lil1fl-r~ v111 'IX er-ru~1-:i 1~6'11:1J11tlvl1-!11'W 1 '!Xbb~1 b6'111il dJ Ii d.9 'U 

m:1J b1e:i'W16lJ bbi;i~n°1Vl'W\?l b1m bb vi-:i~ qJ qJ 1d1~ ~f u~1-:i1U ~ #1 e:i-:i bb ~-:i b Vl~Vl~e:i'W ~ ~ m1ru~-:ifl ~11'W~e:i:1J'Vl~ fl J11'Wb ll'W 

Vlii'-:i~e:i 1 'IX~11~1-:iV111u b~eJ6lleNl?l'Vl~eJi;il?lfi1'\.Jfu Vl~e:i6llmm1mv11-:i1'Ue:ieJfl 1 '\.Jn1a1 'W @)er (~'U'\X1) 1'Wii'u{ll?l"il1n 

1'W~b'Vl\?1~~~'W?J\?li;i-:i Vl~e:i1?11:1J~n1Vl'Wl?l1'Unnm~vi11-:i~-:ifl~11 bb~1bb~mru 6 ' ' ';,,) n- {t.mJ'lll'lyj~ L....,~eJ-!ltli:'ltnnJflru) 
V G,1- ~e11'U1E.JnT:ibb'lJ'l.'.J'll1.:iV!l:'l1-:imn~ e,;i tli]~&1~1'1lm~bb'll'!l 

V I U V 

~1151~n15~~~1~m1n 
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th ~fu~1-:i hh.Jfiu~1 Vi'b lJtJ 1L.lm:wri11:w1 tJ'JjjflVl,j-:i 1V!~e:i11~fo~1-:i1~m=i~~vi6b~CJn~e:i-:i1 tJfl1j~ 
'U ~ 'U 

'OJ~'lle:i'l\11V1~mw1fi1L.lfu V1~e:i'lJCJ1m1mv11-:i1tJe:ie:in1LJ1\11CJhliJb~e:itJ1'lJ1\111 ~-:iitJ b1'mb~mrubV1~bn\1l'OJ1nm1:w~\11 
Vl~e:i m 1:wu n'V'J~e:i-:i'lJe:i-:i~1 CJ ~11~1-:izj-:iiJV1GZ fl'11tJoif \11 bb ~-:iV1~e:i~11~1-:ivij1u~e:i ~ bb~1 Jf-:i bb~ ~'U 

'U dJI 'U 'U 

fl1j'J(Y)Vl~e:l6'1\1lfl1L.lfu Vl~e:J'lJCJ1CJn1Vl'U(11b16'11vl1'l1'Umd.JdjjflVf,j'l e:i ~1 'U\116'1'WtJ'OJ'lJe:J'l~l1~1'l~'OJ ~ 
'U • 'U 

~ d..: 
'l"l'OJ1jnJ1 m:wvi b Vl'U?f:IJ m j 

-ifo kl kl fl1 'j Hi b ~el 1 VI CJ 

1 'U n1jlJ~U~\>l1d.J 6"qJ t!J1.Q Vl1fl~fu~1'l'OJ~ ~e:i'l~'lVl~e:J'U01'lJ e:i-:i b.if 1:1J1'0J 1n ~ 1-:JLJ j~ b 'Vl \"lj'J:IJ~'l 
bfl~e:i-:ii1e:i bb6'1 ~ e:il.l mru~ ~ e:i-:i'l11b.if1:w1 b ~ e:il.l fiu~-:i1'U \>11:w6" ru ru1 1~.H1~fu~1-:i'OJ ~ b ll'U~~'l11'lJe:i-:i b .if 1m b e:i-:iV1~e:itl1b.LJ1 

q d.J Q.I QJ 'U 'U 

d.J1 b\11 CJe-i1'U~1 bb Vl'UVl~e:J'Uflfl6'1~'U1\11 ll1~'l'lJe:i'l,r'U~e:J'ltl1 b oLJ1d.J1 b\11CJ'Vl1'lb~e:J1 'U b~'U'Vl1'l b~t.lb~e:i~iJ b~e:i b 'Vl CJ b~'Ue:J~ bb6'1~ 
• 'U 

?f1:1J1jt11V!u1fl1jf'lJ'lJ'U1~ \>ll:IJ~ f '1:1J'U \>l~l 1fl1jflWVJj'J-:Jfld.J'U1ri:1JL.Jj~ fl11"1 n1V1'U \11 ~~u~1-:i~e:i-:i~ \1lfl1j 1 Vi'~'l'lle:J'l 
"' 'U 

~-:inci11'lJjjVJ n b\11CJb~B1 V1 CJVl~B b~B~iJ~VJCTb 6li'U b~CJ1tl'U b~B 1 V1 CJ'OJ1fl~1'lDW b V1 l"l:IJ1EJ'lDj~ b 'Vll"l1 V1 CJ b 1'Ubb~'OJ ~ hWu • 
B'U ru1(>)'OJ1 n m:w b ~Tvh nB'U'U jjVJ fl'lJ e:i-:ii1'U6'1 'l b~B ~'U~m 6li b~ B 1 V1 CJVl~B b U'U'lJ B'l~ ~\):IJ'U \>l~l 1f11jm~'Vl j'J'l fl:IJ'U 1 fl:IJ 

q Q,/ q dJI 

th~ fl1 l"ICJ fl b -JtJ 1 Vl'lJjjVJfl b\11CJb~B~'U1~ ~-:id1&J11 f11ji-:JVl~B't11 b oLJ1~'l'lJB'l~'l flci11'0J1 fl ~1'lth~ b V1 l"l'OJ ~ b .lJ'U bb U'U 1\11 • 

1 tJ m1?i-:i:1Je:iu-:i1'U m:1J6"ruru11 Vlbbn ~11~1-:i ll1-:i1tJi1tJiJ~-:i'lJ e:i-:i \>11:w1 jjflvtii-:i ~f u~ 1-:i'OJ~~e:i -:i?i -:i 
v QJ 'U 'U 

d.JB'U1 um1?i-:i (Bill of Lading) Vl~BGf 1b'U11 'lJ\>lj1?i-:i?l1V1f'U'lJB'l,r'U zj'lbb?f\1l'll1 b~'lJjjVlfl:IJ1b\11CJb~B1 'Vl CJVl~m~B 
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1 'Wm':i~'iil1".itu1b ~:l..IV!~El"1\9l':i1A1fl1.:11'W~1.:JbV!:l..11fleJ6'1~1.:J 1 vtfl1'W1tu~1:l..16'l~':i ~.:i'\1. -
~ 

p = (PO) x (K) 

fl1V!'U\?11vt p ':i1m r11.:i1i.J ~e:iV11.h tJV!~e:i ':i1 mf11.:11i.Jb um1\9l~'iil~~e:i.:i~1tJ1 Vf ~-r'U ~1.:i 
~ 

PO ':i1A1fi1.:i1i.J~e:iV1°tl1 tJ~~-r'U~1.:iu':i~ii"11~ V1~m1mf11~1.:i.:11'UbU'W.:11\9l 
~ ~ 

zj.:i':i~'U11l'U~ruru1bb~1bb~mru 
' v v 

K 
dQ.J 2J d 1J .:::!. I .di 

ESCALATION FACTOR 'VIV!nmtJ ~ % b:l..leJ~El.:Jb'W:l..IA1.:11'WV!':ieJ 
' ' 

'Ulm~ii ~ % bi1e:i~e:i.:ib~tJnfi1nw~'W 

ESCALATION FACTOR K Vl11~'iiJ1n6'l~':izj.:lbbU.:Jm:l..IU':i~b.fl'Vlbb"1~~m'fru~.:i1'Une.J6'1~1.:i~.:id 
~ 

Q1 
6 

(irn.J'l'll'l'l'l1 w1~e:i~niiEJ1ru~N) 
~d'1u1tm1·m"u1~V11~V1fl1~V11n~ ~ '1Ja~~~1'i1wmw1li 

VI ~ U 

~11~1'lf01'HHVl1111911fl 



- er -

d 
'Vl:l.J'J~'VI @ \11'Wel1~1';i 

.:11'UB1~1';i 'Vl:IJ1t.1fi-:i\911mfl11 b'll'U ~vl1fl11 h-:ib~t.l'U h-:i'VWTU1'1 'VIB~fl ~~fl vtm.J1~"ll:W 
' 

er~~'U'Vli fl:Wb'Wb6ilt.1:w ?11d1t.1tl1 h-:imvt11 fli;r-:!l?lt?l h-:i-:11'U ~1 btl'U~'U bb'1~b~'Vll.J1t.Jfl11m1:wfi-:i 
' 

(9).(9) 1 i'JVl1bb'1~mm1'\J11"il'Ufi-:1?11m:w'Ulil'1vtil1t.1 bb~1ih1:wfi-:ivt:W'mbl.Ji;:i-:i bb'1~1~'\J'\J 1 i'JVl1mt.1b'U'\J~b1ru 

C9l. Iv LJwLJ161JB-:IB1m1u 11"ilu fi-:ivim:w'U"ii'1vtil1 tJ bb~hfrn.Jfi-:11~uuLJ1~LJ1m t.1 b 'U'U ~b 1 ru 

(9),Q1 1~'\J'\JvJB'Vl~B1~'\J'\J?l1t.J~1-:! 1 ~&i\?l'Vl~B~,:m~"lm'11'W61JB-:IE:l1fl11 b'll'W viBLJ-rumfl11"1 vJBfl16/l 

?t1tJ1 ~Vl1~1vt1'Ubfl~el-:1LJ-ruenrnl"l ?11t.1~ffw1 i'1i 
v v 
0 "" 0 

(9) .~ 'Vl1-:! 1~ '\J 1tJ'U161J el-:! eJ1fl11"il 'U ti-:i'Vl 1-:!1~'\J1t.J'U1.fl 1 tJ 'U el fl 

(9). ~ ~1'Wl.J1~ flel'U~lil' 1 b tJm{1vt-ru mm1 bu'V'l1~~1 'U~ &\ \?ln'\Jmfl111t?l tJ ~ B-:I ?1~1-:ivt~B LJ1~ flel'\J 'V'l~el:W 
nu m1 nB?f~1-:imm1 bb~1:W11:w fi-:i bfl~el-:i~ mvt~mfl~el-:ii1el fl'1~tl1:w1LJ1~ flel'\J'Vl~el &it?l ~-:i b 'll'W ~~Vi bfl~B-:i 
flB:l.J'W1b~B{ bfl~B-:!?t'Utl1 bfl~B-:iLJ-r'\JB1fl11"1 ~t?l'1:W'1'1'1 

'IJ 

C9l.b 'Vl1-:ibVl11elumfl11 ~'Wti:w ~'Ul'i'fl 'IA1-:i"il1flmfl11 1t?lmB'U1:1Jbn'W m b:wm 

t.um~';j K = o.1€Jcf: + O.Glcf: It/lo + O.GJO Ct/Co + o.~o Mt/Mo + O.GJO St/So 

"' "' 'Vi~'JVl'VI 1€1 .:11'WVl'U 

' e::t. ~ ..:::i. V.c:::it. Q.I..::::.. V.c:::it. .c:il Q.IQ 

1€1.GJ .:11'1..!vi'L! 'Vlmt.im fl1161J\?l\?l'U m1~flt?l'W fl11'\Jt?leWl\?l'U fl1161J\?lvt'U1\?l'U fl11bfl'1t.J'\J\?lel\?l\?l'W rn1 
' ' 

~(?) - tl:W'\Jt?lBt?lbbil'U bzjel'U fl'1B-:! ~'Ufli;'lel-:1 ~'U~'Utl1 ~'U'Vl1-:! zj-:!~el-:!boUbfl~el-:I~m bfl~B-:Ii1Bm1LJ5u&l 
?I° 1'\Jl-r'\J fl11 tl:W ~'U 1'IX'Vl:w1 tJ fl11:W fi-:i fl11tl:W ~ 'U 'Vl~el'VI 11 tJ 'VI ~ell ?I\?)~ 'U ~ iJ fl 11fl 1 '\J fl :w 

' ' 
fltu?l:WU~61JB-:Il?f \?'ILY'W 61 bb'1~i1.LJ'B n1V1'Ut?llfifl1111:w 11:w~-:i~m1u \?'IB\?l bb ii'W b\?lt.JboUbfl~B-:i~ m bfl~el-:ii1B fl'1 
' ' I 

b ~el 1 Vfl#l:w1~1l\i1'W m:w~n1'Vl'Ut?l Hb 'li'Wb~t.J1 fl'\J-:!1'U rlel?l~1-:!tl'U'U'Vl~m zj B'U"ll'1 DW'Vl1'U ... 
~-:id1~11:w'1-:i-:11'WLJ1~b.fl'Vl EMBANKMENT, EXCAVATION, SUBBASE ,SELECTED, 

MATERIAL , UNTREATED BASE bb'1~ SHOULDER 

1.Ua~'a K = o.mo + o.GJo It/lo + o.<S:'o Et/Eo + 0.1€10 Ft/Fo 
'II 

<?E1 
0 

('U1tJ'\11f'!VI~ b'l-l~eMtli:lEJ1ru~H1J) 
II 0 el A ,Q.H:o,, 

~eJ1tnc.Jn1'1Lb'lJ'J~'\111·rnm-lvi1n-111 (9) 'l1!)1.Jvn1·1mTrn'Vl'LI 
tJ I Q:.I Q.J 

~'J1~1~n1)~-l'l-l'J~~1n 
'IJ 



- b -

ID.1€1 -:t1'U~'Ub~ti.:i Vl:i.nti'1-:i -:i1'U~'U'V't,11~ 1 V1ajoJ1:u1 b~t.J-:Jtl'Wb ll'W~'W1 tX b tl'W"J~b u t.J'U ·~m1~m1:uV1m~ 
~eMfl1"J 1~ ti1 'WoUei-:i11-:i"J~Vl11-:i~'W1 Vlaj"il~bb61l:U~1t.J~'W~eit.J Vl1eim1~'V'W1~~1-:i 1 bb6'l~'Vl"J1ti1 tX b~:u-Uei-:i11-:i 
iimcam 'Ufl:Ufltw?!:u'l:T&i'V ei-:il'?!~ bbm~iioii'ei n1V1'W~1thJn'l:T&i1~ti 1-libfl~ei-:i~ m bfl~ei-:i~ei n6'l Vl1mb ca -:ifl'W bb6'l~ 1 tX 

q 'I q d..J 

'\ll:u1tim1:uca1:u'1-:i-:i1'U~'Uvl-:i -:i1'W~'Ub~ti-:iti1 bb 'W1 V1~ei-:i1'U~'W1 Vlaj~ihrm!fru~fl~1 tiflg-:inm ~eiiJ ei-:in'Wn1ca 
' ., 

Q.J Q.J ~ 2.1 0 0 

fl(?) b"ll1~'\l'l-:J'Vl6'l1 tJ'V€l-:J6'l1(?)\916'l-:J bb6'l ~'VI €l-:J6'l 1'W1 

1il''1\911 K = o.a:'o + 0.1€10 It/lo + 0.1€10 Mt/Mo + o.IDo Ft/Fo 

1€1.m -:t1'Ub~1~1~bU~~'U Vl:i.nti~-:i -!l1'Wb"il1~":i~biJ(?)~'Wvi'1hJ 'S~t.J~'V11-:J'V'Wtl1t.J hJ - fl~'U 'lh~:i.nru 
hlbn'U l!J n1m:u\91'S tim1'LI-:i1'Wb"il1~'S~biJ~ei 1:u-:il"lzj-:i~e:i-:i1-lib'VlfltJfl~'W?J-:i ' ~ 

1il'r;t\911 K = o.a:'cr + o.@cr It/lo + o.G>o Mt/Mo + 0.1€10 Et/Eo + o.G>o Ft/Fo 
~ 

cl 
'lli:U'J~'VI m -:!1'U'V11-:t 

m.@-:!1'W~1'Vl1-:J PRIME COAT, TACK COAT, SEAL COAT 

til'r;i\911 
~ 

K = o.mo + o.a:'o At/Ao+ 0.1€10 Et/Eo + o.@o Ft/Fo 

m.l€!.:JTl.!~1'Vl1-:t SURFACE TREATMENT, SLURRY SEAL 

til'r;i\91-a 
~ 

K = o.mo + o.G>o Mt/Mo+ o.mo At/Ao+ 0.1€10 Et/Eo + o.@o Ft/Fo 

m.m -:t1'U~1'V11-:t ASPHAL TIC CONCRETE , PENETRATION MACADAM 

1il'r;t\91';i 
~ 

K = o.mo + o.G>o Mt/Mo+ o.a:'o At/Ao+ o.G>o Et/Eo + o.@o Ft/Fo 

m.a:' .:J1'Uel'Jt1'W'W~eJ'Wn~\91 b'1~:Ub 'lli~n V!:IJ1t.J ~.:!~1ffU'UfleJ'Ufl1t91~1 off b?J~m VI~ fl zj.:IU1~flffU~1 t.J 

\91~bbfl'J-!lbV!~m?i''WV!1ei\91~bbfl'J-:J6'l1~bV!~flfl~1bzj€l:U&i~ (WELDED STEEL WIRE FABRIC) bVl~m~eit.J(DOWEL 
BAR) bV!~n~~ (DEFORMED TIE BAR) bb6'l~'S€ltJ~ei~1.:i 1 (JOINT) ~-:it1'1tXvr:U1t.Jfl11:U'S1:U~.:!bb~'Ui{'U 

d ..:::i. ~ .::::it. 2J 

fl€l'Ufl1\91b?l'S:UbV!6'lf1'U1b1twfleJ?!~'V'l1'U (R.C. BRIDGE APPROACH) ~1t.J 

bil'r;t\911 K = o. mo + o.G>o It/lo + o.mcr Ct/Co + o.G>o Mt/Mo + o.@cr St/So 
~ 

(/DJ 

6 
('U1t1V1P1~1 LVl~€l~n'1t11ruAru) 

~eJ1'W1tlf11'abb'll'NVl1~VlG'rNV11f1°~ C9l i.Jfi~11'lll11'SbLVJU 
~11'S1'1Jf11"i~~Vll\ilYl1f1 
" 



- t')} -

I t' .cf .c::t. c::;I: I OJ c:f I .::I oQ C:.: 

m.~ .:11'1..!'VleJ"5~'U1EJ'l..11fleJ'l..ln"5~ b~"5:1Jb'Vif;lnbbf;l:::.:i1uue:ivm Vl:l.J1CJfl..:J VleJfleJ'Wfl'a~ b?fj:!JbVl~fl 

?1°1V1f'IJ.:J1'W i~'\J 1CJ tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ..:J1'W j1..:Jj~'IJ1 CJtl1 
""""..:::.. G """"...::.. d ~ Q ~IQ.I 

A€l'Wn';i~ b6'f ';i:W b vm n ..:JTU ~1~Ae:i'Wm~ b6'f 'j:W b Vi'ii'i m1..:ij:::'IJ1CJ'W1bb'ii'i:::'\Jjb1ru'ii'11~ fle:i?l:::l\11'W j'J:J.JVJ..:i..:i1'Wu ernfl 

fleJ'Wfl~~ b?l~:Wb VI~ fl bb~~..:J1'W fleJ'Wfl~~ b?l~:w b Vl~fl~'W~ihtJ bb 'IJ'l.Jbb~~6l fl~ru~-:i1'Wf1~1 CJ fl~-:i nu b 'li'W -:i1mfo~fl 
'\) 

(MANHOLD) vle:i~e:iCJ?l1CJbVJj~l'Jvl vle:i~e:iCJ?11CJ1'\l'J~1 bU'WJltJ 

1-«~~"5 K = o.m~ + o.klo It/lo + o.G>~ Ct/Co + o.G>~ Mt/Mo + o.G>~ St/So 

m.b .:11'1..!bfl"5.:1~~1.:iflmm~~b~~:1Jb'Vi~mbf;l:::.:i1ub~eJ'l..ltl'l..l~~.:i Vl:l.J1CJ~-:J ?l~'\"J1'lJflffWfl~~b?l~:W 
bVl~fl bflj-:J?f~1-!!\i1'Wj1flfleJ'Wfl~~ b?l~:Wb VI~ flfleJ?l~'\"J1'lJ (R.C. BEARING UNIT) vi e:JbVI~ CJ:WfleJ'lJ fl~~ b?l~:W 
bVl~fl (R.C. BOX"' CULVERT) VleJtl-:itl11flj-:J?f~1-!!fl€l'lJfl~~b?l~:Wb'Vl~fl b~€l'lJfl'W~~-:ifleJ'lJfl~~b?l~mVl~fl vl1 

.:::::ii .di! """" ...::., C:.: .::::. I V d ,dq QJ 11 c:f Q.I 

b vi CJ'IJ b jeJ fleJ'Wm~ b6'fj:J.J b VI~ fl bb'ii'i :::?1..:in eJ?fj1-:J e:iu Vl:W'ii'i n~ru:::flmCJ fl'ii'i-:J nu 

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

m.t'll .:11'1..! bfli.:1~~1.:i b'Vi~n 'Vl:w1CJ~-:i ?l~'\"J1'1.Jb VI~ fl?f 1V11'1.Jfl'lJb~'WoLJ1:Wfl'W'W bflj-:J bVI~ fl?f 1'Vl1'U~~~-:i 
u1 CJ'ilj1 'iJj6ll'Ll~ bb'1J1tJ?l-:i b?111 '\l'J~1 bb j-:J?f-:i b?l11vi CJ b?111 VJjVJ ml V1~e:i.:i1u 1m-:i b VI~ fl ~u~i16l fl~ru~ 

'\) '\) ' 
fl~1CJfl~..:Jfl'W bb~1jjj'J:!J~-!l..:J1'lJ~~~-:Jb?l1 bflj..:Jb 'Vl~fl?l1CJci-:J'1JeJ-:ifl1j1 '\l'J~1~1CJ~~~ bb'!A-:JtJj~b Vll"11 VlCJ 

1-fi'~~i K = o.kl~ + o.G>o It/lo + o.o~ Ct/Co + o.klo Mt/Mo + o.a:'o St/So 

V1:1J1~~ a:' .:i1'l..l"l.ff;!Ui~'Vl1u 

a:'.~ .:i1uf!e:iun~~hli1:1Jb Vi~mbf;l:::fle:iun~~~1~flf;leJ.:J Vl:W1CJ~-:i -:J1'WfleJ'lJ fl~~ b?l~:w b 'Vl~fl~Vlfl~1'W 
'1J e:i-:i b VI~ fl e:i e:i nm bbCJ n ri' 1u1ru~1.:J'Vl1fl'1J e:i-:i-:i1u ~ 1 CJ Vl1-:Jj ~'U 1CJJ1~ 'W VI~ e:i e:i 1fl1 j6lJ ~ tJ j~VJ1'WtJ j~ nm.J'IJ e:i-:i 

' ' ., .::!ii ~ .c:::r!Q.J I .:;:f Q.I I I Q.I 

b 'IJeJ'lJ 615-:J:W?l ruru1 bbCJ fl'i11 CJ bU'V'J1~-:i1uf1e:itJm~ ~-:i nm1 b vi1uu ., ., 

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

~ 

6 
{'U1t1Vlf'li'li t"v1~ti~n6'1t11ru~ru) 

~eiT1.rmm':ibl'lJ'N'\111~vi"''Nmn~ "' \Jl)tY61·v1'1Jn'1'1W'~\J 
eJl1';i1'llf11"i~-:ivrYvH,nn 
'II 



- w: -

Q,/ .c::I .d 0 d51 i/Q.I a.I Q,/ 121 QI' 0 ,N ~ C\ ~ 
lil"U'l..l'a1 fl1'Vlfl1'1..11W(911lJi;:t{9l'a'VJ b "Um.rnruru1 u uuthu'a1fl1 Iii 1\1 lil'Vl1"ll'l..I blilE.I m~'Vl'a1..:iw1ru"Ut1 

K 

It 

lo 

Ct 

Co 

Mt 

Mo 

St 

So 

Gt 

Go 

At 

Ao 

Et 

Eo 

Ft 

Fo 

A Ct 

ESCALATION FACTOR 

= ~"UU'a1fl1~u~1.nflvf11 U"lleNtJ'a~b 'VIA 1u b~el'l..l~cl..:i..:i1ubb\9i~~..:11lil 
'II 

= ~"UUi1fl1~u~1.nflvf11 tJ"lleJ ..:itJ-a~b 'VIA 1 u b~eJ'l..I~ bll 1i16lJB..:1tJ'a~n1lil'a1 m 
'II 

= ~"lli1-a1fl161ib:uu~ 1ub~Bu~cl..:i..:i1ubb\9i~~..:111i1 
., "" "" " 'I "" cl ~I • I = lil"ll'Ui1fl16lJb:U'U{91 b 'Ublilel'U'Vlb ulil6lJeJ..:lui~n1lili1fl1 

= ~"llu'a1fl11'i;:ililneJi;:1~1..:i c'l~n:ub'Vi~mb~~61ib:uu~) 1ub~eJu~cl..:i..:i1ubb\9i~~..:i11i1 
' 

= !9i'"Uil11fl11'i;:ililne:>i1~1..:i(bi11tib'Vl~nbbfl~6llbt!'U~)1ub~e:iuvibtl1i161fe:>..:itJ1~mlil11m 
' 

= ~"lli1-a1f11b'Vi~n 1 ub~Bu~%'i..:i..:i1ubb~~~..:i1lil 
., "" «l 'I "" cl ~I • I = lil"U'Ui1fl1 b 'Vi~n b 'UblileJ'IJ'Vlb ulil6lJeJ..:lui~n1lili1fl1 

= ~"lli1-a1fl1 b Vi~mbe..im~t:Ju~~f!i{911 utJ-a~b'VIA 1 ub~Bu~%'i..:i..:i1ubb~~~..:111i1 
= ~"lli1-a1 fl1 bbe..iu b Vi~m~t:Ju~~f!i (91 b 'UtJi~b 'VI A 1 m~B'W~ bUlileiJeJ..:itJ'a~n 1lili1fl1 

= ~"llu'a1fl1brn~w~vi 1ub~Bu~cl..:i..:i1ubb\9i~~..:11191 
"'"" .':1 "1"" cl~I ol = lil"ll'Ui1fl1 bbel~V'l~'VI 'U blilel'U'VI b ulil6lJeJ..:1 ui~n1lili1fl1 

= ~"llUi1fl1bfl~eJ..:i..ijmbb~~u~.fi'rusv1 b'Ub~eJ'U~%'i..:i..:i1ubb~~~..:i1lil 
= ~"lli1-a1fl1bfl~eJ..:i..ijmbb~~u~.fi'rusv1 1ub~eJ'W~bll1i16lJeJ..:itJ-a~mlil-a1fl1 
= ~"lli1-a1fl1J1:Uu~b6lJ~V1:um ~1 1 ub~Buvf %i..:1..:i1ubb~~~..:11191 

' = ~"lli1-a1fl1J1:Uu~b6lJ~V1:uub~1 1m~eJ'W~blllil6lJeJ..:itJ-a~m1i1-a1m 
' 

= ~"lli1-a1fl1'VieJ61ib:uu(9li.t:Jiiu 1ub~Bu~%'i..:i..:i1mb\9i~~..:i11i1 
= ~"lli1-a1 fl1'VieJ61ib:uu(9li.t:Jiiu 1 u b~Bu~ bUlil6lJeJ..:itJ-a~n11i1-a1 fl1 A Co 

PVCt = ~"llU'a1fl1'VieJ PVC b'l..lb~eiuvfcl..:i..:i1ubb\9i~~..:i11i1 
PVCo 

GI Pt 

= ~"llUi1fl1'VieJ PVC b'l..lb~eiuvf bulil6lJei..:itJ-a~n11i111fl1 
= ~"lfi1'j1fl1'Vim'Vl~m:nua..:in~~ 1m~eJ'Wvi%'i.:i.:i1mb~~~..:11191 

GIPo = ~"lli1-a1fl1'VimV1~neJ1ua..:in~~ 1ub~eJui!fblJ1i16lJeJ..:itJ1~n119111f11 
PEt = ~"llU11fl1'Viei HYDENSITY POLYETHYLENE b'Ub~e:J'U~cl..:i..:11'Ubb~~~..:!1lil 
PEo = ~"llU11flTViei HYDENSITY POLYETHYLENE b'Ub~e:J'l..l~bUlil6lJe:J..:!tJ1~n1lili1fl1 
wt = ~"lli111f11~11:Jl'V'lvh 1ub~Buvf%i..:i..:i1ubb~~~..:11191 
Wo = ~"lli111fl1~11:J1'V'l-W1 b'Ub~eJ'Uilf blllil6lJe:J..:itJ1~n119111fl1 

01 
6 

(i.rn.1'Vll"l'l'fi LV1~eJ-ltl'1CJ1n.w1ru) 
~el1'W1Clf111ib'1J'H\'11'1Vlm-lfl1fl~ GJ UD~~~1'lJn11bb'Vl'U 

Nl1'j1'lJn1'j~-.i'Wll'lVl1fl 
~ 



- ~ -

~5n1-;;f11'U'H1.1vi"lifnuaruru1bbuut1-ru-;;1fl11~ 

@). fl11fl1'U1t\J'Vl1fl1 K lil1fl'11'11 1?11&.J~fl'l'.J't\J~~1'U,r'U I 1 m -lil'l1 b61'1J#i''llt111rn16'f~fl€)6'f~1~'1JeM 
m~vi11~'V'l1ru'IJ~ 1~m1.Uio1mm~tJ ~ctbno b1J'Ubfltw6Vlb'Urn1f\'1'U1ru ... 

®. rn1f11'W1ru'Vl1fi1 K r;il1Vlfumrll~ii~1'WnBG'f-r1~VlmCJtl1~bflV111:1JBCJ1 'W~ruru1b~CJ1fi''Wlil~~m 'lJ ., ., 

bbCJfl fl1 rl€l6'f-r1~ bb~61 ~tl1~ bflVl 1 ~-u~ b lil'Wl?l1:1J~ fl'l'.l't\J~'IJ€)~~1'W,r'W bb61~ 1 ~6'f €l~fl~ €)~ fl'UG'f \?11~1~ 
'lJ 

rl1Vl'W~11 

m. rn10\'1'W1ruvt1fi1 K rl1vt'W~ 1 moifvi~'LlCJ:iJ m ~1bbV!tJ~Vln~'W\?1eJ'W 1~CJ1iliirnTU~b~'l'.l'bb61~ 
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