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0 cv 1 ! 11 1... 0 "J II ... 'l" • J'!! ~ • J'!! I 11.d II .d Cl tl "" 
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G. i'~71~1U~'U 
I • I., ..Y. !V II • I ... .. .... _r..J' ... !V II !"I 

f1l'lu~1J (;113-J~ cy 'lJ1""l'l'l LL U1J'Vl'ltl L'fl n~'l~u~~m t!l~'l m'fl L~n'Vl ~'fl'Wn~u Vl~'fl"ll'fl (;I n~.:J""l'l\1 LlJtJ 

.,~ 0 .,J 
VI'W\I~'e"l""l~n'lVI'Wt!l t!l'ltJ 

~ 
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VIU"ltJ) Vl1'fl"ll'fl..:J ri'l~'l.:~i'lvr3J t11 ( ~1vrful 'lJ 'lJ'l~ LU'W~'l 1"1'1 L V13J1~"l3J) 

I ~ 

~fu~'l'~~~'VlfiVI""l~"ll'e"l~utl~~riut.~~'I1'W~utt11u~fu~'l'~""~~~'fl'~U'lVI'I!'I~'fl~'ltl~~nu"ll'fl.:Jnu'llil'l~ 
~ ~ 

vr1'flVIU\I~'fl ~'ltl~~rru:a L~ n'Vl ~'e"lUmf"ll'fl'lfi'W'l lil'lrll'lt!L utl~~L 'V1 PI (;l'l3JLL1J1JVIU\I~'fl~1tl~~ntJ~'I~~1JL 'W~'fl G). <r ( cr) • 
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tJ .... I A I tl !.1 
Vi1'tll.lnum110l"ltJ L~'Wrl"\10\"l~~'l (;If! (;l'Vl"lt.l 

" ~~ """ ..,. gliJ. '11'21~~';11J·~'VJfi lo'U01'5'tiU'11'21~~'U'ElLL~~'21'U 1 
£II I " 0 .... "' ~ .1"" A .. I ... I 0 ~I 

G)li:J. G) L~'W'"'"liOl"l~~"lVI1'U~"l'WIOl"l~'"'N'W b(;l:I.J"\IOl"lnL~'W~'Uu1~:1.J"\Cl.lu1~10l"lu YU'I. I!J<i:'bi!J 

m1~~'W"ll.IL ui tlJ tlJ110l~m~li"l 't~ (;}'fl L~'tl m'l.IL~fu'fl~~ ~urhri'fl~11~10l"l n ~u~u 

tl~~:1.J1rutl~~~1il Yi.PI. m<t-bm 

J '~""' "' s..J !.< "' "'" ~ ""' ~ '1" !.< G)li:J.I!J L:I.J'fln1:1.J b(;l'"'(;lL~'fln~tJ'W"ll'flL~'W'fl~"lt.l b(;l bVILu'W~1U-."l~ LL~~b(;lf?ln~~I0\1~ !?1"\:I.Jn"l~ 

tJ~~n'lM"l'"'"l~L~n'Vl1'tliln£fLL~'l 5"l~f1J~1~10l~~'fl~j~VI1'flin~~"ll'fl~:I.J"lL~'fl~"l'W~'l~~~nfi1'lL~1:1.J'liOl'ln(;)1~ 
" 

tl~~L'VIPI LL~~"ll'tl~Ju~'fl~U1 L~'ll.l'l L(;ltJ'Vl"l~ L1'fl t 'WL~'W'Vl"l~~;:jL1'fl L'VltJ L~'W'tl~ LL~~~'ll.l'l~Cl t~u1m1f1J"li'WL~l?l'll.l~ 
f~:I.J'Wl?l1~'ln"l~n1~'Vl:i''l~ '"':I.J'W"l '"':I.JU:i'~n"l PI n'lVI'W(;l ~tlu~'fl L~'W'fl~~ LU'W~f1J~'l~IO\~~'tl~tllju1i !?I'll.! n!JVIl.l'ltl~'l ~'ltl 

.J ... ... ... ... ,J' 
m1~~L~1l.ln"l1Vi1ru'lltJ'W1'l (;l~'W 

(G)) LL~~m1i'~VI1'tlU'l~~"ll'fl~ ~~nfi1'l L~1:1.J"ll0l1n (;)1~tl1~L'Vl Pl(;}'flml.l L~'lvl'l 11'lt.IL'W ;ll 

.... ., ! .... ..J~., !.< .3:- ... ,J' I .I !.< 1 1"1 ..J.... .... 
'l'W 'W'U !?I~ LL!?I'l'W'Vl ~11JIO\'l~ ~~VI1'fl'll'fl"ll'fl~IO\'l n l?l'l~u1~L'Vl PI L'l'WLL!?I Lu'W"ll'fl~'Vl1~:1.J'Wl?l1'l'l n'11n1~'Vl1'l~ '"':I.J'W1 '"':I.J 

tl1~n1Pit.1n L~'WL~1J11'Vln L(;ltJ L1'fl~'WL~ 
<V "'!.<-;;:; <V I ~ Cl '1 "'' "'' ..~ ... ~ ... ..J ... CV "'' '1 

(l!l) 10\{;ln"\1 LVI~~"ll'fl~(;l~n~'l'l1J11VJn L(;lt.IL1'fl L'Vltl Vl1'flL1'fl'Vl:I.J~'VlfiL·nuL(;lt.l'ln1JL:i''fl b'Vlt.IIO\'ln 

1 • 1 ., • 1 '1 !.< 1 '1 S..cv !.< o "'!.< -;;:; ! ~ "'' ..I ..J""'I..J ..S '1 
l?l'l~u1~L'VIPI:I.J'lt.l~u1~L'VIPI L'Vlt.l L'l'WLL!?IIO\~ L(;l11J'fl~tlJ"ll?IIOl'lnn1:1.J LIO\'l'Vl1 bVI1J11'Vln~~"ll'fl~'W'W L(;lt.IL1'fl'fl'W'Vl:I.J b"ll Lffi L'Vlt.l 

J !.< '1 t.-<V ..J ! o ... ..1 ... !'I ..lev .,. • • 1 
'll~IOl~l?l'fl~ L(;l11J'fl~tlJ'll?l L 11'W'W'Wn'fl'W1J11VJn"ll'fl~~~ Lffitl'W Vl1'fl Lu'W"ll'fl~'Vl1~:1.J'Wl?l:i''l'l n'11n 1~'Vl1'l~ '"':I.J'W1 '"':I.Ju 1~n'l PI 

!.< 'I!.< ~ "' ..1 
tJnL'l'W bVI1J11VJn b(;ltJL1'fl'fl'W 

(m) tun1ru~'tl-ltlljmim:~.J (G)) Vl1'fl (m) ~fu~'l~IOl~~'fl~futi(;lf?l'll.ln!JVIl.l1tJ~"l~'ltJn'l1 

s.-..1 ~ ..1 '1 t.- "' "' t.- '1 •'1. I 0 ..Y. "' " " !'I "' ~ 'I G)li:J.m ~tl'W'"JJ'flL~'W'fl'll~n1:1.J L(;l'"'(;lL~'flnLL~'l L:I.J L1J'Vl'l~tlJtlJ1VI1'fl"ll'fll?ln~~IOl'l~Lu'WVI'W~~'fll11t.l b'W 

..d 0 .., 'tll'l " .Q .... .... .d " .:::S ~ " ,., .., ";!} 0~ .... 

L'l~1'Vln'1VI'W(;l(;l~1~1i L'l b'W"ll'fl ;ll n1l.II0\~11JVI~ntl1~num:i'tJ'W"ll'flL~'W'fl Vl:i''flL1t.ln:i''fl~IOl'ln~'fl'flnVIu~~'flrntl1~nu 
..1 !.< .... ... ... ... !.< "' !.< 'I!.< 9 J !.< ... ! ... !.< .. !.<~ 

m1tJ'W"ll'flL~'W'tl'Vl'W'Vl LL~~'fl'll0l'rll0\11ru1 L1tJn1'tl~ LVI'Jl(;l b'll'""l'll.IL~tJVI'ltJ'fl'W (ml.l) :i''ll.I'Vl~IOl~ViiOl'l1ru'l t VILil'W~'Vl~ 
" 

-=1 ..,1!.1 ..,J..,tl A ....... 

~'l'W l?l'l:I.J1~L1Jt.I1J n:i'~'Vl:i''l~ n'l1'"'~~'l'l (;l'lt.l n"\110\ (;l'Jl'tliOl {;110\'l~ LL~~n"l 11J1VI'l1Vi~ ~111 '"'1~ 

G) I!J. cr n 1:1.J~~'l'W~'Vli~IOl~LLnL "11 L ~:I.J L~:I.J ~'fl'WL "11 Vl1'tl~'fl n'lVI'W(;l L 'WLL1J1Jtf tlJ '1J'lVI1'fl~'fll?ln~~~'l~ 
Luuwi!~~'tl t ~ Luu'ttlm:~.J '"''l'll.l L'"'W"ll'fl~~1'll'n~'lureit~ m1~~q (;! ( l11l:j) 

'I .,..,j s.. .I """' "" _r.J.,. "' "' s.. "' s.. 
G) m. a:- L un1ru'Vl L'fl n~1m 'W'U'Vl'ltJ L'tln ~11u1~m (;11'1 '"'1'fl L~ n'Vl:i''fl'Wn~u l.l '"''l'll.l"ll (;IVI1'fl LLtJ~ nu~ 

" .d tJ tl ,. 14 ~ 0 QA .... 0 AA IV .., I ~ il.c!il .f'l .J ~.d tJ ~ 1.CII~ A Q 

t.I'W"lltlL~'WtliOl~l?l'fl~u{]lJ l?ll?l'l:I.J '"''l'l'WIO\'ilt.l"lltl~ n1:1.J '"'1'l'W9'ilt.l (;l·:!n~1'l bVICltl Lu'W'Vl f! (;! LL~~~t.I'W"lltl L~'Wtl L:I.J:I.J~'Vlfi L:i't.l n 

1'fl~rht"nr.i1tJL(;l1 L~:I.JL~:I.J 
.I ,.. "'!.< 'I ... I '1.1-JC,t.-~ ..Jr,J !.< ... !.< I 

G)li:J. b n1:1-J tl'liOlu1~n'1Pit.lnL~nn'1110l(;l9'l~ b'Wn1Cl.ll?l'fl L1J'W L(;l b(;lt.I'Vl~t.I'W"ll'flL~'W'fliOl~L1tln1'fl~'"''l 

L~tJVI"ltJL(;l110l'lnn1:~-.~L~L~ 
'1 •'1 t,..- CV ... ..J 'I!.<'! CV t,. Cl '1 t,.cv .... •'1 I .oj ..J 

(G)) n1:1.J L:I.J L(;l11Jn'l:i'IOl(;l~1:i'L~'W'VIIOl~ b'll b'Wn'l110l(;ll0l1~VI1'fl L(;l11JIOl(;lM1LL!?I b:I.JL'Vit.I~Vi'fl'VIIO\~ 
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... 0 ..l 1.1 .... ,J 1.1 .,j .... 1.1 "" .,j'l ,.... .... "" ... 
(1!1) ~.Jn'Wn1~Vl'1VlL'll'1~n'litl.l~~£J'I,J'll'elL~'W'elVl"ll'W~n'1~t;~t;'1..:!~1'elVI ~~~1Jn'1~1il~L~'elntl 

e.J~1h~tu"ll,ri'lt~n'W ~1'fli:j~'l'WL~L~Un1J~~'W~'elL~'W'el1'1U~'W ~1'fl-i~'ll'l'1..:Jn'11LL"Jl..:J-i'W'flth..:!LU'Wfi11tl~r'el~t!U'eltl 
"' 

CV "" 1.1.ol J!. J .dj 1.1 1.1 .,j~~ ... ,/ I 0 Q "" 'L 'L 
nunue.Juu·n'elL~'W'el1'lU'el'W ~1'elLt;'1~'W'lVl L'Wn'11L~'W'el1'1m 'VI1'fl0i'fl'l'1n1~VI'ln'11VIt;1(;J'fl'W ~ un'11L~'W'el1'lm "' . 

( Q1) n'11Vh n'114' ~~'1..:! lilf..:JUj;j'elLU'el'1';fl'e) 'Lihn ~ lil'l'1tl L~U'VI'1ULLri n1tl 'VI1'el n1~Vl1J j;J'e) 

(cr) mru~u'Luli'lU'el..:!L~mriu (Iii)) (1!1) 'VIr'fl (m) (;1'1tJ~n'1'VI'W~L'Wn!Jn1~Vl1'l..:!~..:!'el'eln 

(;J'ltllil'l'1t!L 'Wn!)'VIt1'1U~'1 ~'lU n'114' ~ef'el4' ~~'1..:! LL~ ~n'111J1-'VI'l1~~ ~fl'11ilf~ 

~Hn. 2.11~'i~1u1Jil'fl'ih.:~ 
J 'I 1.1 .... ... ~.~J 1.1 '1. 'L 1.1 ~I 1.1.... 1.1 'I 1.1 1.1 I 1.1 • I .J' 

Ltl'eln1tl L~lii~L~'elmJU'W'll'elL~'W'el~'1U ~ 'VIL1J'W~11J';'1..:! LL~~ L~(;Jn~..:Jt;'1,:!n'elM'1..:J(;J'12JlJ1:::n'1 fii'W 

LL~'l ~~'W;J'el L~'W'elt;~~'el..:J (;! n ~..:! ~ 'lL 'Wn'1 1Ufl111i..:J'l 'Wfl'el ~'f1..:J ~..:! n fh 'l ~~'W~'el L~'W'elt;~~'el..:Ji:j LL~~ 'L ~ ~ ~.hum1 
Vl ~~'flu 2-11 (;11~'1u~il'fl~'l..:J~1'fl ~ e.hum1V1 ~~'elut~'l (;11'l~'lu1lil'fl~'l..:Jt;'l n Iii ru~m12-1 m 1n'l'VI'W~t~'l (;11j'l'WLL~~ 

~~... ... ... J ... "' ..l "' ... ,... ... .., .... 
Vl~~'ellJHtl'elLLN..:J'l'W 'VI1'el~tl'l1J'W'll'el..:!Vl'l..:J1'l"l!n'11'el'W 'VI1'el~tl'l1J'WL'eln"l!'WV1Vl'l..:!1'l"l!n'1111J1'el..:J 'VI1'el~t1100J1J(;J11:::~1J 

• I • I .I "" ... I .... ~ .,j .... '1."' 1.1 .... II 1.1 'L ... 'I I~ I IJ'l"J!. 1J'l~. LL~~lJ'lVl. 'VI1'elLVlU1JLVl'1';'1n~m1J'Wn'11f"ln'l~t'lVl n.V'I. 11J1'el..:J 'VIL'11'111J1'1"JJn'11L~ 'W'el(;J1'1 Lti(;J'ln'l'l 

1.1 I ...) I 1.1 <01 0 ...) I 1.1 '1. I ...) CV I ~~- l..r 
1'elU~~ G)O 'll'el..:JLL(;J~~ ~'1'11'l·n'1..:JLL(;Jt;~(;J'el..:Jtlt;'1'W'l'W·n'1..:J'elU'1..:J'W'elU G) lii'W 'WLL(;J~~~'1'11'1·n'1..:! ~..:J(;J'el ~lJ'W 

~'l..:Jfl'el~~'1..:! 

~'l..:JLUfi'l 
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"ninLntusnn'lm~'l1N'l;~-nu::n'lt~U~tlU1Utl LLft::n'lm~'l?N'lfl~'l~L'\.UJ'l::~~Mfl'l 
(;11~Ltlnfl'lnlr.m~~f'lfl'll.i'loQtJ}~fl~tlf::n'l~t'lfl'l~LithYI1tliln6(Eiectronic Bidding :e-bidding);Jtl m.~ 

.................................................. 

m·ruG'ilu:n'ltLfiUtlMft'l6l'l~~tlU\"11LLfi:'VIinmtu'FI1UL'flnfl'l1tlt:m~~11fl'l~'loQOtlfl~1~ 
II -tl Q Cl .,. _r }! dd ..... J! J! d ~ 
~~U~fi 1::n~~Ylfl'ltlLftfiVI1tl'Uflw (e-bidding)"JJtl 6 'VI~fJNfl~tJ6lfl11.J'JilUQOWCl-l'.li~LfiUtlf'lfl'l1~~6l'l~~ 

ntNrJ!ln'ltfh~'lULih~t'lfl'l~tl'VIU'lU (Unit Cost) ~~'L~S"tJLL~·UUU~'ilt&::n'lnlt::n~~MA'l~L~nYI1tlUn6 
'"l"lnflw:nn~n'lm~'ltN1~ftn'lrtlr:nl)~t'lfl'liL~n'VIftliln~~tMra~~'lLilYn'lftlhlfi61t'lfl'l~'lntt.m~~ 

I 

ti~'lN~'lULLfi:Mfl'l (BOQ) Lm!ltJL9i!IUfltJ7'lfl'lflft'loQLUU~fl!Jft: (%) \Ur~~'lnL~~tlf'tl~f'lfl'lf~~til~'l 

n~'lMA'lOft'l~LLfi'l ~'ii'U:fl'lfLfl\ltlMfl~::lftil-1Ufuft6lt1A'1LLfii$:1'lflfl'l1~'10LtJLLZioQtJi~'1NoQ'lULLfi:Mfl'1 
..J'l11 '1. d IJ. .. I IJ.I.J' (BOQ} 'VI 61Lfl\ltl~1 ~U:r:t!U e-GP 6l'l~Wil'l.ll.'ll~6ltl1.1J'l.l 

1. lu~'liuurnflru:nr~m~:l1i'ilf'CloQMfl'lM~.nrut~~,n~"lrJfl'lna'l-l'VIfil~'laoQiln'"l'lnrJfl'l~ 
~LfiU'ilf'lfl'lLfi'U'tl6l"'~~L~Ufi3Jfl'lf 

2. ll1ti'VI~~n'lfrii~fil-QMA16l'l~ 1 Ufl'lL"t1fwuL;im.JMA1~tlftJa6lii~l1'1fi'VIMn'lt~tlf'iloQMfl'lJu 
~'lfl1"1Mfl'lflft"l~LUUt8'(;1Mffi!Jft: (%) 

3. LtiJfiUL\itJ1JLtJLL~oQtn~'1N~~ULLft:Mfl'l (BOQ}~~Lft\.ltl11fl'1~1~~Lft\.ltl~'lfi'UMA'lflfi"loQL'U 
LL~fi:11!10'15'llfiM!Jf1'lf t6ltdjL~UtlMff"ltq:MlN\JhJ~6lfi,nVI'lnu~mU'lf10~'l'ffltfa:: (%}~LtlftJ1JLll!J1JL~ 
61'1~''il 2 W1t~~·uilun'l1~~tf 

- n:Nnt~mr'l~Lt1U'ClMfl'l~'ln~'lnA'lna1'11~1nn~'lt1'P~11~tlft~ (%} P~1~4i'il 2 ulh \ajlf'Cl,.,tlit.Ja~ 

I 

ffi!la~ (%) Dl"l~~tl 2 ~~tlfufttilMA'1~l~tl£i'N{11£lfi~MFI'lLil'1n~'l1'lFI':lflft'l-1 Lfi':JrlU{r;}M fll!lft~ (%)6l'1~ 

4i'il 2 "n1tlu'lnn1'1 

.al ~- I .!{ tl"' l: t(}! d I - nnu~'l!lfl'lfwaL~\lflrtA'l~~m'lt'lA'lnfi'l-Q ~ ::"atl~ ntft6lf'l!ln'l7UU ~liiP~'ln'l'lf'lfl'l na'l~ Ufi:: 

Jli~t.Jruac;lLiJutl'U~MfiltJa: (%) L'ri'lntJ"Hfil~'lnnd'l€6lMftltJft:: (%} 6l'1~;tl 2 

4. ui'tl\~~'1LUUn'l1PI'l~;'tl 3 !6\tJL~Mfl1~'Cl'VIU'lfl~-l~L~U"Jf17'lEJn'l1LL~'l tihhMfl'l~'tl'VIU~fl'!jN 
m~'lN,.,'l\lLLOOft:M!JO'l1 U1AftJ~flf'lflfl'17 Ld'il L~!l'Cl615''l~Lih~~'l\l'l\.IL~Ut'ri'l Lc;l 11 fl'1f')~r;l" n~'l~ LUU 

.J A ..l ltd 0 .;, J' .;, ., .... ., d .J If. I 
M fl'lYI fl m:m 113.1 n '1 ~:w"' '11n&'l L Wtl~fl\l'ili:J~'il'l \l'l~ \'I .:I'll '6~~"'1~\Al~ 11N111J11 fl"l (;l'l2J 7t L'lJtJtJI1 l'l'ill.u 

" l: .ftt~ I Q 8 I :: A e I .J .. .J' J: 
'Yl-lU ~lllfl6lfi1YIPIUg~ 2 ln'lLL\tU-1 VJO'll\l(;l'tlU (YIPI\ItJ~mLL'VIU-1\'1 3 \olf(;I~'YloQ ~'l~1!61L91l!t'liU) 

5 
d IJ. do 11 11 !!d 11 ., ... ...,..,J .1 ..... ~ do ~ 

. L~'ilUL'liVI'lSJ'VIfl'l'VIU~-JJ'l-1(;1\1 ~!J\1'11'ilLfiU'tlVJOM!J11.Jl'I11U LLft:tJU~\'l'"l:1l!}1l(;l6l1~\'ln'l'VI\l6ls.~tJ 

'b.iil L1'Clu \"11 \j;J 1 ~ iu 'VI'l n~\ftU'Clf'l fl'l ~'lit j;J 'Wt.J~u~ (;1'1~ ~tlu 'L "ll;h_, ~u \ ~fltJr.: ttJ1!U"ll'il-1'Yl'loQM'il n11 

fltu::nns.~n'lm~'lfn&'li:Jftn"lru1:n'lfl11fl'l~L~nYiffiUOiftl'l~~~UJruMA'l~L~U'flLLft::fl'11'l\I~Vii~~:tJnL~n 
n'lruf::m6lr~A'lL~tl~1Lilun'lttmJ ua:n'lm~'lrN1"ll'il-1Atu::nn~n'l~ t~atlLfJu~a"ut'i61 



~hwn.:~1U'V11.:J'V!fl'l.:~~ ~ <"W~~ Lfln) iM1u1~ 1 um'iw~Tmn t ~L iJu~'!l1~fjrualJ,mLau-a'i11'l1 .:~1uti-aa7'1.:~ LLfl:: 

ti11.:1'V11.:1 a1'V!ftJ.:J1'U~~~1.:1'!JB.:I'VJfl'V!'!.bti.:J1'W'!JB.:In'ilJ'V11.:1'V!fl'l.:l L 'Wn'itU~~ftJ~1.:Jii~·Hl~fl7'ilJBch.:JL~B~1.:J'V!~.:I ~.:I~B 1 tJil 

~1'Wtlilfli'1~'VI1~ ~1'Wtlilfli'1~fi::W1'U ~1'UtloftJtl1~ei1'U"!lJ"'I'U ~1'Ui'I1~!11~'VI1~'111i'I'H ~1'Ui'l1~!11~fi1EJi'U ~1'U 
tlofut11~'VI1~'111a1~Lrfnn1~via~~vla, ~1'UL~lJtl1::a'VIfimw'V11~'111a1~ ~1utlofutli~'VI1~'111a1~ ~1u'Y"u::'VI1~fl1a'lllan ~1u 
tl "' tl ..1 .. "' 4 ..I <i "J 1~'J~Li'IV~U.i'I::\J~L 1Wil'U(;'"18\J'U'VI1~'111i'l1~ LLi'I::~1'Ui)'U "J f11lJ'VIfl'ilJ'V11</I'IIIi'I'HL'III'UfllJfl1'i 

(0). ~ La'Uu119'l1~1~ fu fl TH·)~ LflEJ fl 1 ~vi1aqj flj1ntJfl'ilJ'V11~'V!fl'l~ hilJ1fi~'W1lJ L 'Ua qjtlJ1.f11 tl L 'U'S::eJ:: L 'lfl1 r;no 1u 

UU~~LL~1'W~'V!t.bti~1'WL ~1'!JB~~1'Wiivr'!J~aEJ LL~~ 1 ~'Vl'i1U 
l!:l. ~i'u~1~~thi'~vi1~1uEJ~LLfl::~1u,!uvrlJ~a'Y'l!1LLa1 LLIIici'~ 1a.iLLa1La~~ 1~e1 1a.iiiLvr~erualJ9'l1'i ~:: 1a.iiiavt~Laut~'i1m 

eJfl L 1uL~B.:I1'U~ L 'V!flB,j'Wfl1~11~::LLa'lLa1~1Jl1lJaqjqj1L 'UL 1fl1el'W Lfla LLa:: t:Jf1~1'W~ LLa1La1~ L 'U'!Jru::,!u ~B~ 1aJuueJ 
t ..a::i I 0 .C.. 

fl11 ~0% '!JeJ~~1'W'Vlf'I11'111~::'V11~1~ 

r;n. ll1 tJ L 'U'S:: tJ:H 'lfl1ftJtJ -s:: fi''Ut:Jf1~1'W ~fu ~1~ 1aJ L"/h~1 L il'U fl1'S'IiEJlJ LL"lllJ~~ fi t~a7'1~vl'li11~Ufl'W ~eJ~'!JeJ~.:I1'W.f11V L 'U 

1::e.~::na11Jl1lJ~~11~1~n1vru~ 1~mtJuR11lJ~~'IleJ~~i'u~1~ 
a:. mru~i'u~,~~~L~eJ'U 1'1laqjqJ111~1~ L~eJ~ftJ~1~ 1a.i?'luL~'UR1 K 'V!~el L~'U~Li1~~1flfl11Ltl~ti'WLL tla~eJ\Jl'S1 LLflflL tl~EJ'U 

L~'WIJl'i11::'11111~tl-s::L'Vll'l me.~1u'S::eJ::L1fl1 (i)~ 1u UtJ'\11n1uffi~fuLL~~ 
~- ~1'u~1~~mlJ'V11~vra'l~1~uEJmanaqJqJ1 vr~t~eJ~"lu7::vr11~vlvrtbEJ~1'WL~1'1leJ~~1u'llBEJ'\i~ueJm~naqJqJ1 l~EJ 

LtluR11lJ~~'IleJ~~fu~1~ '\1:: 1a.iiia'Vl~LaueJ11f'l1 
b. ~1'u~1~ii,j1u'lu Ll'l'l ~ m1 tim'171~f'l1tJIJl1lJa'Vl~m1 Lau EJ11 f'I11Jl1:uvr~ n Lnru.n m 1~~'Vl:: L u EJu., 

'l'l. mruvl L tl'W<111'W L 'W~ n~ru::w LI'I~V11El~1'Ud~~1'W\Jl1lJtJ 'S::fl11'1tJ 1:: fl1~119'l1 ~i'U~1~~iit:Jfi~1'Wt=h-U1 ni1 LLt:J'W~1'W Ln'U 

~% 1~mtluR11lJN~'Ilu~~i'u~1.:~ 

~- ~1'u~1~iit:Ja~1uthti1ni1LLt:J'W~1uLnu (0)~% 1~EJLtl'Wf'l11lJ~~'IleJ~~i'u~1~ 
~- ~ftJ~1~iit:Jf1~1'W 1aJfi~ l!:l~% '!JeJ~~1'W~~'V!lJ~ L~B L 'lfl1fh~ Lf!EJ 1 tJ Ln'U'V!~~L UatJ~'!JB~'i::EJ:: L'lfi1\Jl1lJaqjqj1L~EJ L tl'W 

... ..,.., .., 
l'l11lJt:J~'!JB~~1tJ~1~ 

(O)o. ~1'u~1~iit:~a~1ufh-u'1n11 LLt:J'W~1'W LLa::iit:Ja~1utJ·n~,j'1L~-au~~~ 11ta.i5~ ~o% '!JB~ LLt:I'W~1'Wt!'i::-;i1 L~'El'W~~.:~ H ~tJ 
nfl1a1~LaEJ 1 t!Lnuvrti~ 1 uaEJ~'!JEJ~'i::EJ::L 1fi1\Jl1lJaqJqJ1 1~m tJum1lJN~'!JEJ~~i'u~1~ 

.:!1'ltU1l.:!'VI1.:~ 

(0). ~La'WeJ11f'l1vl1~i'Ufl1'ifl~LaeJn1~vhaqjqj1tltJfl1lJ'V11~'V!fl1~1a.ilJ1fH'W1lJ1 uaqjqj1 111 ElL 'U'i::eJ::L1fl1 r;no 1u 

UU ~~ LLIIi1uvlvru'lEJ~1'U L ~1'!JeJ~~1'WiiVI'!J~a'EJ LL ~~ 1 ~'V111U 
l!:l. tumruvl~fu~1~hh·!h~1Lilum'imEJ1u'l::EJ::mnvlvrtl1EJ~1'WL~1'1ltJ~~,un1vru~ LLIJl11iLnu r;no 1u '!Ju~~LLIIi1u 

L~lJ~'U\Jl1lJaqjqJ11~e.~m~LtJuf'l'l1lJ~~'!JtJ~vrtl1EJ~1'WL~1'!Jtl~~,u 
Gn. ~i'u~,~~ n1~~vi1~1'WB~ LLa::~1'W,j'U'V!lJ~aqjtlj1 LLa'l LLIIi cr~ 1a.i LLa1La1~ L~EJ 1a.iii L 'V!~eJ'UalJf'l11 ~:: 1a.iiia'VI~La'Uel'S1f'l1 

EJm 1'u~-a~1u~ Lvra-a,!u R1~11~::LLa1La1'\IIJl1l.latlJtlJ11 uL 1a1eYu 1na LLfl::t:Jf1~1u~LLa1La1~ t u'!Jru::,!u~EJ~ 1a.iuEJEJ 
I ..J I 0 -

fl11 ~o% '!Jtl~~1'W'Vlf'I11'111~::'V11'\I'i~ 

a:. .fl1EJ 1 'U1::EJ:: L 'lfl1ftJtJ 1:: tl'Wt:Ja~1'W ~ftJ ~1~ 1lJ L '!J1 ~ 1 L ilu fl 11'/ieJlJ LL"lllJ~~ ti-aa7'1~vl'li11~ UflW~eJ~'!JB~~1'W.fl 1 EJ t 'U 

1:: EJ:: L 1fi1\Jl1lJvl~11~1~ n1'V!'U~ L~EJL tl'WR11lJ ~ ~'!Jel~ ~fu~ 1~ 
~- mru~i'tJ~1~N~L~eJU1'!JatljqJ111~1~ L~EJ~i'U~1~ wfi'WL~'WR1 K vr1-a L~uvl Ln~'\11flfl1'iLt!~eJ'WLL tlfl~el\ll'i1 LLam t!~EJ'U 

L~um11::vri1~t!1::L 'Vll'l mEJ tu1::EJ::L 1a1 (i)~ 1u '!Ju~1n1'uvi1~1'uLL~~ 
b. ~ftJ~1~vlmlJ'V11~'V!fi1~UEJm~natljqj1 'V!~t!B ~'1. 'W'i::vr11~vlvrtl'lEJ~1'WL~1'!JEl'I~1'W'IJEleJtt~UB m~ naqjtlj1L~EJL tl'W 

R11lJ~~'!l-emifu~1<~ ~:: 1a.iiia'Vl~LaueJ111'l1 
'IJ 



..,j 

'VI 

1\Ju.~~tfhnru,nuu.~~"l'1fil1 (ufY;i"l'1!lJn1"l'rit~a11~ ~~"l'1l.J"l'1R11'h1a~ ~tlmru LL"l'~~1u m.gtl"l':::U1'VIIIi1~ 'l LLa:::rhhH~1e.JLL~1) 

l'l1l.!Lelflfl1'itl'i~n'lfl"l'1fl1~1-ll ;Je 1.12 

~1\.11\J \-1tJ1e.J "l'1R111i€l\-1tbe.J 11fll111l.J 

(ESTIMATED) u\J LfJw111Lfl"U (\J1'VI) (\J1'VI) 

~ 4 ~ I I 

L utJL~tJ ........................................................................................................... \J1'VI ........................................ 31'11-1!'ll'l€l\-1tJ1ll 

( ................................................................................................................................................................... ) 

(fl\1~8) ......................................................................... ~L3tJ8111'l1 
(. ..................................................................... ) 

tl"l':::~\J\1111 <lhii) 



"'!01 .. lltl 'U'lJ11':i1flii::LiJEJ111LL\I'U'VI1El ':i::n1fl 

11113JLilfli'l1':itl':i::n'.ll1l'i1fi1~1.:J .fla 1.13 

-111.1~\:JmJJ1vi1m'ifhtli'utll.:~-11'U~11.11EJm1lJtlai111l.fl'EJLL 'll1-1\1m-l~m~~JJt1~ 2 ti~JJ1W-1TU 1,17 4 (i)u 

y "' .. .., 3 
~11lf!lJ'i1f!fltLilfl\1l\1l-1'U 

0 OJ 

a1111U 
mJJ1ru-11'U \1tJ1 EJ'IJU 'i1EJn1'i \1lJ1m\1~ 

d 
'VI 

1 -111.1 i!Un'iWLi'I1VI~flti1'VI1-1EJ1-1't'l1'i1LLUU~LVI~fi3J • 
1.1 'V11-1VIfl1-1\13J1VLfl'lJ 117 IJli!Ufl1'UfJ11 0501 234.00 

v 
IJlU 

fllJ.296+585 - fllJ.390+185 (LtJUIJliiU']) 

1.2 'Vl1~111~1~VIlJ1VL~'lJ 117 lil€l'UI'l1U'".j3J 0502 240.00 " IJlU 

fllJ.324+850- fllJ355+880 (LtJUiiliiU']) 

1.3 'V11-1\1fl1~VIlJ1VLfl'lJ 117 IJlEI'UfnUfJlJ 0503 240.00 " IJl'U 

fllJ.386+005 - fl3J.390+ 165 (LUUIJliiU']) 

1.4 'V11-1VIfl1-1VIlJ1f!Lfl'!J 1045 IJliiUFI1Uf'llJ 0201 200.00 
v 
IJlU 

fllJ.9+925 - fl3J.54+200 (LtJUIJliiU']) 

1.5 'VI1~VIfl1-1VIlJ1mfl'lJ 1268 IJlEIUfl1Uf'llJ 0200 260.00 
... 
IJl'U 

nlJ.40+200 - nlJ.133+800 (LUUIJliiU']) 

'i'l:IJ 1,174.00 
II 
91\l 



!II tl !II !II 
Lvm'I1~U.U\J\'11EJLvnfl1~ ~~n1~~1fl1~1-3 'Ylv G).@cr 

.,J 'I "" !II.., !II " IV "' "l .s I " 
~1f.J01~-31U LLfi~L-3vU ~ 'U\'I~~\J~1~\Jiv-3,\JN ~'tlv\J L Ufl113J1111\JI\JO'Vf~v-3'YJv-3-31U~1-3 

Vi~vfl113JLflf.IVi1Vfl1f.ILUtl1ViU~L1fi1\JI13JLvnfl1~tl~~n1~~1fl1SLan\'l,vUna 

@. malythllttltl m iJ 
~~u~\~ ~.:~ 1~vh«G!GJ1~1-:~numuvn:tvrrn.:~ '\J::{I)e:~.:~~u,_h::n'Wm1u'li111'1'Unvde:~.:~'tle:J.:~-:~1'1J~1.:~1'11llL~"fl'!J 1 "ll~n1VI'WI'1 

fl1EJL'IJ7::EJ::mnbh!mm11 I!! tl '\Jutl'1'1\11n1'W~mll'Yl1-:JVI~n-:~1~~'Ulle:J'U.:J1'1J EJm1'1J.:J1'1J~1-:~muie:~ I!! m'l::ie:~ m 

m. mv'LutiTVt\Jtl G) iJ 
1!!.® .:!1'WA'IJ'Yl1-:J~'IJ C1l'!J'!J~'W) 

1!!.1!1 .:J1'1JS31'Yl1-:J~n~.:~ 

l!J.m 71-:J7::'U1atlTvi'WI'111'1f'le:J'!Jn~l'l (Concrete) 

l!:l.a: 1vrri'Yl1-:J~n~.:~ 

l!l.tt' "'11'1i1-:~'Yl1.:~1.1."'::"'11'1f'l"fla::vn'!Jvihijjnwu"fl.:~n'!Jn17ni'1L"1f1:: 
l!l.b "'11'1~'1J!I)I'1 <Back stope) vft3Jjjm7u"€J.:~n'Wm7ni'1L"1!1t 
l!:l.rl .:J1'1JLl~nvrt"Y1 

1!!.~ .:J1'WLl~n{I)'IJ12! 

®.c;::: .:J1'1J~L~u11'1a1-U'a'tlil1'1hs~n~.~.ti'1 

l!l.®o .:~1u'Yl1a~11Ll 

m. ll1IDY01VItl0 m iJ 
~Llmruvtl it '!Jm7~1'1~.:~ 1 ~vhLLa.:~a11-:~LI.a:: 1 ~«G!'lJ1W'\171'\17 EJn L 1uVIae:~V~1~vh 
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r-r-~l ,- ®~ [EB} ... , ... -
13[00 0 6.0 ~U. ~llti~~Oll!.ll!,II:OO'IIllft~~'li'Yl 

I\1U\IA~ "IU~UI.IUllftlJlU!IlJ \IU1 2 lJll. (j) l.ti"~"'Oi"'nlllft111R~-.l1n1otJ~n1n 

m"lml'l~-1 Lt'11'11fininvn-1EJ'Nl~111 ( ~1,Jll'U) 

4> 

140 

5 
r-

25 i 

~L 
15 

80 ,_ 

25 

.t-
_L__ 

~l 

tluMORTAR 
,ju'imui . YWitJ 

2.00 

15l 
L 

0 hhiiu11.00 

[F 
t\111JftMilltlfll::-ii&UUIWft'11'l 
;;1u\lih W"'UWtlfliitiiou \IU1 2 w. 
t..oii"'Pi"'nuta·•"R'~-,l,n,~o"Nm,, 

~ 
__1__.1_ 

.3.00 

ll1Y'f1Lt'l ~hl J11Y'f ~PI B - 8 l~tl:: 

11 Eltl ::1 fi £J ~t'l i.i n Ln'ilTI'l ::YJ'il'UlLI'l-l 

tiornri1u 1 : 3 Y(;lrnJhn111r 

1111£lflfltlliu COMPACTED SAND 

mY'fLLI'lfl-1 Ll'l1\lfl'nu1YI1\I£1'1-l;·nn (~l1uwu1) 

tll0i\1~1l'U\I-vl Q 

11tln11~tlnTruUt1\Uimhvn~ll1~W1f"l (Natural Rubber Guide Post) 

1. tl'l'l\lanimn~u1~111T1 iftilum..lnmrti1u,£lfl'l1m.lll!l~lliflti7::UlYI£l1~r.lftlJ (Compound Rubber) 

Y\nu1~H11U'D1R (Natural Rub~er) tilutwltlr::nautJJa,f'l'llUnh.iiiaun•h s.so ilfan:iu (m~uV.~) 
2. fi'ltA1'1lAn-.l·lii,~IJ1~,..,,,, iiH'n1:1ru:allufl,,'ll'lftunun~1 2 nnu (8i~tll'llll~iun\J\J) 

IJ1Fl1:J1'U'll!l~011JII1J1.1fl'lJ 

3. t111ui:izt1t1~ zthm liA::jjiiiuh~ 11'lun•iu111aun11iiiDluT• (!l\'JLtftO!Jiuttuu) 
4. ti'I1\1An-.l17!1JD1Jl'I1T1jj1i,"tiuft11J1T07a~1unNnT::tlnnlti\arh~iii 
s. jji)i iuuuunvH::tfiDIIlllUn7n! li'lut'l!".Ji1,,1Jiil7 (utln"11n7::'1!ttluarh~~u) 
6. fililunuii::Yiauuf!~ii,. ... ?'llu1AA11JUuuu1Ar:J1umum~"~~'l~ tllloiiJ'i1nutiT::ihinn11fl=nauuft~r:A'u 9 

(lJiJO. 606 lllJUn 9) 

7. D1~1'11n~u11J11Jiilililtlnm1ti'I1\1Anlhm~IJ1~l'l171 Mil~Llluu1~n1nuii111~iutlr:anl'l1nu nbJ...1 
( . ...1~ - - . • ~ - - _, a. t1141.11'\lJ Compound Ruboer) l'l 'lt.JAiillA1\IfLilu1l'l1~01~YI'l1"l OlllJll'!NI'II.iUtiiiMu 

51U01~l'llll'lilU 

1) M'IIJU~4 (Hardness) 

2) fl'l'UJlhumu~llUT~A-3 (Tensae Slrenglh) 

3) fL'l'llJD111t~il'll101 (Elongation a! Break) 

4) fL'l1ll~hum\Jf'l'l1lJruu (Heat Res'ostance) 

S)r:o::t'l!'n 1un1rl'iu \w~hot~~utfl~ 
(Fiammabilily sell extmguishlng) 

fl1f1~111'11il~11Ufl::t1itlllli1JUII'I11.1d'n\hl'l1-3tl1~'1'1'1~'1 

111fi~,!1U 

ISO 7619 

IS037 

IS037 

ISO 188 

(;! aN\IIljj 70"c, 

1?~, n"i''ltlJ4) 

tncu.rlri,'lluo~~ 

65 :t 5 Shore A 

~ 10 MPa 

2:250% 

- fL'l1l.Jlti4LU~IJIJutlfL~ 
hhi'iu :t 10 Shore A 

- f\'l1lJA1Ul11JllNi'l4 

n.ffiautltlll4hitnu ± 20% 
- FL•nu1iDlttia'll'lOiflDlM 

hitnu 20% 

hi1i'iu 30 ?1n\i 

ft''IJaO'Itru I 4-lu~u I ~t~ifu1hu I -ll'lfl t \lll'ltlt\101 
(j) I 1 I t111'1nrmhm•rn4>'11n I t11••nh1 I ilwmul-unui!ti-. 
@ I 1 I ttnul'l::nautttl•(ii1u\IU1) I urlu:a::-neuu•• I 1.1110. &o& uuu'ri o 

I ® I 2 I unvtt::neuu.ll•(.i1Ull'li'•) I nrlua::rit~utttt• I IJiln. eo& ttvu;! s 
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I o:d I mr::::; n I 
lilOi11,U.'IJ\JYl 4 

iS 

L ~ 
0hi1nu11 oo 13[ 

[ 
EB} ~ 6.0 ~lJ.l\Ou~~nu~t~fA::Yin'WtUNA'll1'l 

1111\J\lfl~ 'i!Ui>Hl~\J!lfll.J!Utll.J \4U1 2 IJlJ, 
--lJI-

J)')'\'iU~IM l.i)W'il-3'110~h'UlJ'U'tlU0mlLfl1'11inii1'1'11~U1'1'1'11r1 Jl1'l"HL~t!N Jl"l"r'i~li\ 8 - 8 

tLou~iiintn'U§~::Yi·mm~.:Jfl'il1'l LLClU~~nLn'1lf~:;-Yj'il,JLL~'l~'ll1';l 

5 

• 
25 l 
I 20 

1----'-- ~ 
15 

80 r-- A'll1';l 

~~') 
25 

,t--
l I 

135 

I 

hitri'IJ 11.0 

15.0 

60 

l __ _ 
_.] 11 t_._ 

u_w ll1'1'1U1'1~-l 111Wvi'6l A -A 

~ 
!11'1'1LL~Ii\<l l.j;J1l'il-l'11ntihu'I-IU1 

'iltln~ruLt~1Vltfm:nYI·Nm~"r'i1n 

m'I'ILLfl6l-l 3.!1l3J'il-l"11n~hu'l-li.:J 

'iJtlnnuL1'11t!flmj1'Vl'NEl1-lYn:1 

I 
140 

2.00 

L 15[_ 

~"""";O,;,m~~,,~ 

0 hilii'IJ11.00 

l!OlJA~O!nflJA=-IJt>Ullt'l~ii'll1'l 
~1\ll\'ih "Jil(;lLtclUflilij\'ijtJ)J VIU1 2 lJU~ 
Yllluoiii~IIIOlJli'I1\4HOlhm~m~rn11 

I I 
3.00 

m"r'mfl61'1 111nvi'61 B- B LLa::s-1ua::Lt'iutlluoufl~nm'1lffl::n'1luLLfl-' 

6l1114111lfl4niJfl::liiVIIIIU1Jlft'l\lftO~'l'114t114'1'111'l 

fttyftn\lru •hlmz ii~:Uuahu :r-.."' tnnunu1 

<D 1 ul1lnl'mhm~ll1~mn en•<ll'll.J iilm~lhl'unuil•h 

(£) 1 UO\Jll::,;'!l\JLI214(ol1U\4171) uliu21:nt~uu-a• 1mn. 606 11\J\ln s 

® 2 LIO\J'II:,;'~ULIII4(ol1U\4ft4) uli_uu::ntluu:~~• 
.. 

UtlO. 606 U\J\J\'1 0 



-r~u11.'lilu LEJU1EJG1'1 L?t~1Jn1'~ t -tiEJ1\I'Vl1'n1 'Ufl1fltl91611'1-1m~a.~ L vim iJun1~?tuu?tuuLLI.'l~·~h EJL '1-1~ eJ "" . . 
Ln,;9l~m 1 u m·rt111'9lt1~uEJ1'1'Vl1~1a.~11 off.:~1'Ufl1EJ t u'l.h~ L '1111"11 ~a.~1n~u LVJ EJ'lleJ1 ~'1-1th EJ'I1'Ufl1fli'~LLI.'l~?tmuu 

• Q 

~1\1 'l t.i1EJ1\I'Vl1~1lJ1 fa1n,;1L vitJ1-ff'l1~~ 1EJ'll'U1 u ~1'U~1\I 'l ma.J'V11\I'I-11.'l1\l~\11~~1 L tium~~1\1~~9l'Vl ~tJa.~&i VJ~\1 
~'\.JmrueJ1'U1 EJf111lJU~tl VJ.fi'EJ~Vh'il1f1 EJ1\I'Vl1~1 b Yim111 '1.11 m 'U\11'Uel 1'U1 EJfl11lJU~tJV1nEJ'V11\I t"l'Uti"lltl\1 n~l.J'V11\I 
'l-11.'l1\l,_t1'\.J~~L 'VII"! 

LL'il1\I'V11\1'1-1G'l'l\ltl91~~9lf5~ \!? ~\IVJLLI.'li'U~Vl'lltlUL~U'Vl1\IL~Iij'V1vi1LL~U~1EJU~::l.J1Wn1~b?ltitl'lltli'U 
• \J 

61UU6111U'IUU~~lJ1WlJ1~1L tium~ n tJ 61 ~ 1\1 "il1'1~\lfl~11LL~~ 1~i'Ufl11lJL i1U'lltJU'il1f1 ~1Un1~EJbbfl~W\ili'U1\11'U'V11-3 
1 ~~1L tit~m~'l-11~1 ~i'ulij1'~ 

\J 

lij1\l ~~ 91 tl '1.1 n ~rue) 1ti1 EJ fl11lJUG'ltl VJJl EJ~vi11\11 n EJ1\I'Vl1 ~ 1 LL~ ~ &i Vl~\IUU t"lti ti'il tl \1 n ~lJ'V11\I'I-1~1 \1 • 
L ~tl el 1'U1 EJfi'J1lJUI.'ltl VJ.fi EJ'V11\It1'UU LL~ ~ L iJum~£1'1 L61~lJf11~ L offEJ1\I'Vl1~1fl1EJ 1 'UU~~ L 'VII"! 

m. "lltlUL "ll9l"lleN\11'U 

~i'U~1\II\l~IPitJ'I~1b Utif11~~\l~tJL uti' 

m.@l u~~bfl'V1LLI.'l~lii1u1utJ'l1mru • 
~i'ulij1'11\l~IPieJ.:~~~9l~'l1mruL?t1'1-1~mJ1'V11'1 EJ1\I'Vl1~1 ..S1u1u @l,@llrl~ IPiu 1VJmL uu 

.. • I ~ ... 0 .. I ..1 0 ~I 1 "" 1 ... ~I 1· I .. ..1 ~ ~ 
~1EJI.'l~LtlEJVJ~un~ruLLI.'l~"lltlfl1'!-1UVJ'V11\IL'Vlfltifl911\l'l 'Vli\!1Luti um~~l.'ll'l 'l-1buti ul'l1lJ~1EJ~~LtJEJVJ'VlLL?IV1\I n bti 

L8f1"'1~LLUU 

m.l!? EJ1\I'Vl1~1 
..1 ° ,.. ~I ( ) d $ • I ~I • I ~ ..1 EJ1\I'Vl1~1'VIti1lJ1~1.'l91LutiEJ1\1~61lJ Compound Rubber L'Vltl"ll'U~ubuti~umruma.~'Vl 

~~u.1 uoueJ m.@l 1\l~~eN 1 -ff1'1'1t1 ~UEJ1'1'Vl1~11\11fl'l!a.~ua.~?t'!-1mru~l.'l\I'Vl~ L uEJunum~EJ1'1 LL vi.:J'\.J~~ L'Vli"IL 'VlEJ 1 u lfl~\1 m~ • • • 
~-ua~:wm~ 1 -ffm'lfl1fli'~ LLI.'l~U'I-1U'I~ai'u~tJ\II\!1flf11~EJ1'1 LL vi'lth~ L '1111"11 'VIEJ ... 

m.m f11 ~'VIVJ?ItJU fl Wfl1'Vl • 
m.m.® m~'VlVJ?ItJU,.t'lL '1.1 (General Teat) 

LvieJLUtif11~fl1Ufll.JfiWfl1'VW1\1~611J~1-ff~~I'I~U~'\.JtJ'\.Jmru ~i'U~1\II\l~~tl\ILL~\I~ 
" " '\J , 'V \1 

I tl' 4 CL1 Sit l.f d II' Q U f dt a.l 1"' ..:::::1 U Q./ 

111il1\ll-1~89l1LL'VI'I.J"11tl\1~111i11\IL~m'ti1LnumtJEJ1\IEJ1\I~aa.~'VI~1Uf11~fl\l~u (Vulcanized) fl1EJ 9lfl11~LVJEJ'lf1UflU 
... \J \J 

m~~~~'~~'U~'\.JeJ'\.Jn~ruL?t1'1-1~mh'V11\IEJ1\I'Vl1~1 VJ1lJ~~~u 1 u.neJ~ m. (9) L ~ m111 'I.J'VlVJ?IeJU?t:w'I.J&iVJ1\IYl~n~ ma.~ 
\J • • 

..,j ~ ~ ~ Jl I ... I ~..,j 
~1 EJf11~bbl.'l~lJ1m_!1U f11~'V1V1618UV1~~'4 b 1 b ULtl f1611~Lb UU 'Vl\IU ~l.'lf11~VI Vl?ltJU bLVIG'l~~1EJf11';il\l~l'ltl\l ~1ULfl W6f'l'V1 

fl1'1-1UV11l 1V1 EJ~i'ulij1\II\!~1Pitl\IU1 ~1 EJ\11U~I.'l f11';i'V1V161tlU~\Il-1lJ V1 L?IU 8~ tl ~-J11ij1\l b YfeJ"lltl fld1lJ L i1U'lltlU tltlti 
\J \J 

~1 L ilu nT'.i~~VJ m~'VIVJaeJUiilz~ tl\1~1L ilum~ LVJEJWtld CJ\11'1J~1"1!f11~ '!-1~tl ,,..b EJ\11U 1 u n1 nu"lleJ.:~i'~ ~a1a.~1~t1 
8tlfl 1 ui'u~eN~I.'lf11~'V1VJ?IeJU 1~ ~.:Jd~i'u~1\II\!~~8\IL iJu~1EJi'u~VJ'lleJUfh 1-fflii1EJ~1.:~ 'l 1 um~'VlVJ?IeJU~tl\1~\l,lJVJ 



.· 

' •, 

-\!:>-

m.m.l!:> tl1~VII'l&'ft:J'ULL'U'Ufi1'Ufll.J (Control Test) . ' 
~~u,J'1-:~lil~~mL..ij.:~LLt:-JtJm~e.~a~t:JtlmruLa1vr~m.i1VJ1.:~m.:~w1~1 "llt:J.:~ 1 ~.:~.:~1tJ~e.~a~ 
'II • " 

t:JtJmru~t:J~i1..ij1.:~ 11'1vlil~~tJ.:~~~u ~mL"ll1-:!VJ1.:~vra1.:~ t:Jtlmru~e.~a~ ,]'1'1.J1'1.J~e.~a~ LLa~ 1'tJL1a1~t:-Ja~1'1X 
.. \1 " " 

ii'ILliltJ L~t:J1'1X~i1,J'1.:~ vr~t:J ~1LLVJ'I.J"llt:J.:~~i1,J'1.:~ a1l.l1~m<U'1~~1lilam.m1~e.~a~1~~at:JI'IL1m 11'1vr!ii1,J'1.:~ vr~t:J 
'II " " 

U VI U ... ~ .!cl I oJ,: oJ I tl .. .J "" .,j 0 ~tl tl"" IV 
~1LL VI'I.J"lltl.:!e.Jd1lil1.:! lJG1'Vlti'Vllil~"lltl&'fl.l~l'l"llUmt:JeJ1.:!tJ n1W'Vle.J6i~ L 'Vitl'I.J1 b Vll'l&'ftl'UVI1 ~l.J1WEJ1-:!'Vi1~11'11eJ " . . ... ... 

LVIFIUF~iLfl~1~~e:J.:Jrltl~~flt:J'U"llt:J.:J&'f1~ (Thermogravimetric Analysis, TGA} li'.:~il fl1~VII'l&'ft:J'Ulil~~t:J.:J~hLiltJm~ 

L1'1Vvr1l1 eJ.:J1'1.J~1"llm~ vr~e:J vrti1eJ'I1'1.J 1 wi1n'U"llt:J.:J ~Iii ~a1l.l1~t:lt:Jt:J n1 ufu~t:J.:Jt:-Ja m~VJI'l&'ft:J'U 1~1'1VtH'u..ij1.:~ 
Q 'II 

lil~~tJ'ILU'I.Jr:heJf'U~I'l"lltl'UFh1-b'~1eJ~1.:! 11'1.Jfl1~VII'l&'ftl'ULtl.:!~.:!VIl.JI'l LL6i~ lil~~tl.:!~I'IL~~e.Jl.J~tln~rum~~l'l~'I.Jci1'1.J 
~1t:JS1.:JLLa~'Yi1m~~~'~~tJ~1t:J s1.:~ 1 'IXLLri~i1,J'1.:~ vr~t1~1u. VJtJ"llt:J.:~~i1,J'1.:~ 

" " 
1tJmru~~'I.J~1t:Js1.:~~cil.lm1lilVII'l&'fe:J'UU~l.I1WEl1.:!'Vi1~1~1mVJr~tifl TGA iltl~l.J1W . . 

eJ1-:!W1~1Ut:JeJn'J1~'a~'U 1 i ~1l.JLtlfl&'!THL 'I.J'U ~-J1..ij'1·!l"iJ~LL,j'.:Je.J6in1'aVII'l&'ftl'U 1 '!Xr.J~u,J'1.:J~'UVI'a1'\J L Yit:J L '!X~fu..ij'1.:1 
" 'U 'U " II' 

LL,J.:~ 1 ~.:~.:~1tJr!ie.~ai'J'Yi1n1'au.m "lltl~utl"J.:~ m'at:-Ja~ 11'1vr!fi1,J1.:~ vr~t1~1 LL VI'I.J"llt:J.:~ r.Ji1,J1-:~li!~ L <U'Tvi1 m"Jcil.J~~'~~'I.J 
, " 1J 'U " 

~1t:Js1.:~t:JtJmru~e.~al'l L~m.i11tlVJI'lat:Juvr1ml.l1rum.:~w1"J1~1vLVJr~iir~ TGA ~nt1s1.:~ut:Jv (9) r~~.:~ vr~m1tJni1t:-Ja , ' 
I oJ _,: "' I .,J "" q• 1':: ~~ 1tl .,J 1 V 

tl1~&'fl.JI'll'l"ll'I.J~1tleJ1-:!'Vlt.l6i~ ~~l.Ju'Jl.J1WeJ1.:J'W1'J1Lu'I.J ml.JVJ'J~'U 1 ~1l.JLtlfl&'f1'JLL'I.J'U • • 
m.cs::' f11'J~I'ltff.:~~tlmru ' 

r!ffu..ij'1.:~~~~e:J.:~u.,J'.:~LLt:-JtJfl1"J~~'~~.:~e:JtlmruLa1vr~m.i1VJ1.:~v1.:~w1"J1 ~e:Jf.J-J1..ij1.:~ u.a~w1't:Jl.l~ 
" . " 

lij~ 1 '!Xr!fi1,J'1.:~ L oU11'l'a1lil&'fe:J'Ufl1'a~l'l~.:!tJUn1WL~I'l6ie:JI'IL 1a1 
'II • 

J.l'oi::IIV :'11 ~ClJQ. ctd tJ"" IQ cs::'.I!:>.\!:>.<9J ~e:J.:!l.JVI6ifllii1'1.JLu'I.J 'UL&'f'Jlil'J'UL.:!'I.Jlil1fl'lll.I'I.Jl.J&'fVIfl1W VI'J~'U ~l.J1WeJ1-:!LLe.J'I.JI'l'U cP , , , 

Vl~tleJ1-:!LLt.l'I.J"Jl.lrl1'tJ.U'I.J m LLa~ 1'tJ~ijfl11"ll1eJ 1'!Xu.n1 'a.:!-:!1'1.Jr!JLLU1'JUV1-:!'W1'J1 
'II 'II 

" ..,. ., ~I 1 -' ., "" 'i v tJ U " .,J cs::'.\!:>.1!>.1!:> ~e:J.:!lJVI6ifl~1'1.JLu'I.J 'UL&'f'Jlil'J'UL.:!'I.Jlil1fl ~1\l.:J1'1.J~LL 1~ eJ1.:J'Vi1'J1"lltl cs::'.\!:>.\!:>.(9) VI 
• ~ ., ,J.,. 'l " !'i " "" 

';i~'I.Jml.I1WeJ1'1t:-J&'fl.JLI.G'I~1'1.J'Vll.Jfl1'J"ll1eJ ~ VILLfl L 'J.:J'I1'1.J~e.J6il'l 

cs::'.m Vl~fllii1Ufl1'J'Vll'l&'fe:J'Uf1Wfi1'W (oUe:J~ m.m ) ... . 
~f'U..ij'1.:J~tl'ILL&'fl'l'I'VI"'fl~1'1.Jfl11VII'l&'ftl'U\"lWfi1'W"lltl.:J~tJmru~1.:! 11'l'lfi' 

cs::'.b11.<9J t:-J6ifl1'JVII'l&'ftl'UrlWfi1'WrlW&'fl.J~VI1.:JYJ~m11'11l.JoUtJ m.m.@J . , 



-m-

"' 0 ... .., 3 
n1":il'l~1\l":iU\I~Vl1L'l.J'l.Jn1~1il-3'l.J 

ct.(9) n111'111\l~eJU"'n~ru~~11 tiLLfl~i1~ 
l"lru~ m1l.lf11~1'111\l'!u \l~vi1 m14'1l.l~1eJ ~1.:JeJtlmruL~1vranti 1'V11.:JeJ1.:J'W1~1 ~eWu~1-34'1-3 

• • 'U 

1 
.., .J ') o I tl .. .., I o tl .. .,j I .., ( "" 1 "."1 _f ~~ 

lJeJU 'l.J"Iffi'Vl ~.(9) ~lilEJ\I~'V11f11~~lJeJ mru (9) l'l'l.J l'leJ\11'l.J1'l.JeJ f1":iW'Vl~.:JlJeJU (9)00 l'l'l.J LFI~Lf1'l.J (9) Vlulil"ll'l.JLu'l.J . , . 
(9)0o) LrieJI'l11\l~eJU"'f1~ru~'*11 tiLLfl~lj~ 

"'n~ru~'*11 t1 LLfl~i1~"lleJ-3VJf1~1eJ ~1-:J vieJ.:J L U'l.J hJml.lvramn rus;i" f11~1'1~1\l-ru~1'l.Jan~ru~ 
~1LtJ LL~~ ij~ "l.leJ.:JeJtlmruL~1VI"'flU1'Vl1.:JEJ1.:J'W1~1 1'11lJLelfl~1~LL'l.JU ~-3\l~~€tl1eJtlmru~~ili'ILU'l.JL tlmlJLflrusn . . , 

OJ J/ tJ.q II II c1111oc:J ~ 41 

Vl~fl~1'l.J67JeJEJ1-3'W111 l'leJ.:JlJI"l11lJf:1fll'leJ.:! 1"11Uf:11'l.J 1'11lJ11EJ~tLeJEJiil 'l.J"llel'Vl ~.l!J "OJ.:J\Jtf:1el11 
Q 'U 

eJtlmruL~1V!afl'lJ1'Vl1.:! fl1-3'W111~~ill'l L U'l.J 1 tl1'11lJLfl rus;i" n1VI'l.J lil , 

.., ..I 
"llel'Vl ~.m 

.... .., 
ct.m n111'1~1\I~UV!flfl~1'l.Jn1'i'Vllil~eJUAWfl1'W "" . 

l"lrutm1lJf1111'111\l'!u \ltvi1fl111'111\l~eJuvr"'n~1'l.Jfl11'Vllil~eJul"lru.n1'W ~~wu~1.:J4'1.:JlJeJu 1 'l.J 
... • 'U 

111.1' !Vcf 1.1 II ~1"'.,j 
vt~mi1'l.J'Vllil~eJUAWfl1'W I'Je:J.:JlJA11lJf:1fll'le:J-3 l"l1Uf:11'l.J 1'11lJ'i1ElfltLe:JEJiil 'l.J"lle:J'Vl ~.m LLfl~ ~~ 

... • 'U 

fl11'Vllil&1e:JU&1lJ'lNl'Vl1-:!Vl m1 ~e:J.:! L tl'l.J 1 tl1'11lJLflru'fi" n1'Vt'l.Jiila1vt-rue:JtlmruL&11V!aflU1'V11-3 EJ1.:J'W1":i11'11lJLeJ fl~11LL 'l.JU , 
4 ... I tl .. ...~ ... ~I '1.1 .. 0 

\l-3\l~f:1el11~ fl":iW'Vl~~l'l L u'l.J ~ ul'l1lJLf1WIIflfl1VI'l.Jiil 
QJ 0.1 .., ~ 

ct.~ fl111'1":i1\11UV!flfl~1'l.Jn111U":ie:J.:Jn11~~1'1 
"' 

Aru~nl-al.lm-al'l-a1\l-ru \ltvi1m-am1\l~e:Juvran:o1'l.Jfl1-a-ru-ae:J.:Jm-a~il~'~ ~er-ru~1-:~&'i.:JlJe:Ju1'l.J 
... 'U 

<r.c:: m-al'!11\l'!um1~1il~.:~e:J'IJmru • 
l"lru~ fl11lJfl1":il'l11\I'!U \ltvi1fl111'111\1&1e:JUfl11~ lil~.:!~tl mruL~1VIa m.J1'Vl1.:! El1.:J'W1":i1 ~ 

~-ru~1.:~&'i.:JlJeJU 1 'l.J.rreJ~ ~.ct 
fl1 'i~ lil~-3 e:J'IJmruL~1vta flU1'Vl1.:J El1.:J'W1":i1 vl e:J.:Jiil"l1Uf1'1'l.J ~-:! "il1'l.J1 'l.Je:JU mruLLf!~vl 1LL wJ.:~ ~ . ' .. :::.I.. ... ..,~..,1..,.d ,.,. c!ll .... :::.I ...... 0 ~1 1" 1 l'llill'l.:!~umru 1'11lJ11EJ~~Le:JEJiil'VlLL\I.:J 'l.J"lle:J'Vl m.~ \l'l\l~f:1el11 fl111'llill'l'l~umruL~1VI~fl'l.J1'Vl1.:JEl1.:J'W111Lu'l.J u 

.. 0 

1'11lJLflWIIfl fl1VI'l.Jiil 

b.n1'a~1£JL~'I.J 


