
th::mri ml.IVl1\l'Vi6l'J\I 

b~v.:.i 'lh::n1\9'111fl1~1.:.inv6'1;1.:.ibbt:.1'W11tJtl1:::i11rum1 .:.iutl1::l.11ru11tJ~1tJtl1::~Tu.:.iutl1::l.11ru Vl.A . 

' ID<f:'b~ n"ilm1l.ltl11\l~n~1Vl1\l'V16l'J\I 1~61\11'W IDa:'wioo \11'WU1ru::V11\l~'JbbV6'1Vi'6l\;I \11'WU11\lcWbA~U6l:: 
' " ' 

61\16l.16l1 ml.11ru\11'W wi bb~\I (~, ~ID<»> \;11.l.l.) <iJ1'WTLI ~ 11tJn11 

;1tJ16tJ1::m\9'111fl1B b~ nvi1e:i\jn~ (e-bidding) 

ml.l'Vl1-:J'\llff}:i 1~mb"lJ1-:J'Vl1-:J'Vlffd-:J?l-:J"lJm~ (9) ~fl1 1l.ltl~::;?l.:i~'1::; 'l.h::;m~~1fl1;1'lne.J?1;1'l 

bbt:.Jm1t1tl~::;mrum1 .:i u tJ~::;mru~1CJ~1CJtJ~::;'i\'1ll.:iutlwmru Y.U'1. ~crb~ n'1m~l.ltl1 ~.:i1'm~1'Vl1.:i'Vlm.:i 
' ' ' 

1~?\'lTU ~ci'.<9lOO 'l1'U'\J1ru::;'Vl1'l~1 bbe.J?l~i;Wl .:i1utl11'l~ bl'l'ttbb "1::;'\J 1 ru::; 'Vl1'l 'Vl ffd'l'Vlll1t.Jb"16lJ ci'.~ c:;fo1J l'leJ'l.J Vl1 
" ' 'V 

61J::;m-:i - fn'U~\l 1~'Vll1'l nl.l.ct'+ct'oo - nlJ. b+ci'.oo ~'l'Vll\;l?l'l"lJ"11 u~mru.:i1u (9) bb~'l (~.~~(9) \;l~.lJ.) 

'ilTu1'U ~ 11t1m1 ;1t115tJ1~mm1fl1fo~m11ffun~ (e-bidding) ~1fl1ff"11'l6lJe:i.:i.:i1u~1.:ine:i?1;1.:i 1um1 

tl1~m\9'l11fl1flf .:id b -UuL~u~.:i~u ~.ct~cr, b~rn. bet u1'Vl (L;1;1u~ bb?l'U bb u\9'lvinu.,;-1'Wu'Vln ;e:imL U\;J~'IJ?11l.I 
' ' 

u1'Vlvin~u~Mn-:ifl) 'i\'1u1u (9) 11t1m~ 
.....-- ti I IJ ti I ti ti I I 

t:.J 8u"llm?l 'UB(;leJ'l8u6lJv L?l'Uv 1\;l mL?l\;l'lVl~n~1uri.:i~(;lfl11l.1?11m~~ bb~~fl11l.l"l'l~vl.IVi~e:iCJ 1 u 
'V "' " 

I I l/ IJ t/ 'd' 

"l'lt"]Pl~n1tl'U l!Dct'b~ 1~Vl11'lb1"11 01;,'(.oo 'U. ii.:i <9ll!D.oo 'LI . 61i.:i?11m1ff~(;lbl'l~CJl.lbvn?1116lJm?l'Uv1(;JvJ'lLL~TLI 

~tJ ~ ~n11'1'1'Lii'i'll'Lib?l'LieJ~1fl1 r 

vc:::J -::r. ' vJlv 11 v 11 

eb-?16lJ<9l/ct'/~crb~ "1 'l1'LIVl ®~ "l'lt"]Pl'1n1CJ'LI "l'l.Pl. l!Dctb~ t:.J1'UV11.:i1::;'1.JU\J(;l"lfeJ'OJ\9'1'0J1'l.f11fl1~\9'11EJ 

fa~nvi1e:iiin~ 1;~'lbb~l'LI~tl1 ~ mP1'1'Li ri .:i 1m~'LIB11fl11~~L1u1"1f~ www.doh .go.th vi~e:i www. 

gprocure m e nt. go.th ~.:id Vl1 n;e:i-:i m1vi11m1CJ~ ::; LBtJ(;lb ~l.lb~l.lb~ CJ1tl'\Jbb '\J'l.J~tl bb~~11CJn1~~::; LBEJ(;J 1 U1\9'1 
'V 

?le:iuml.lm~.:i ml.l'Vl1.:ivim-:i 1~mb "lll'l'Vl1.:ivim.:i?1.:i"lJ~1~ (9) ~1'LI'Vl1.:i1 tl~<ttru~~ib~n'Vl~e:iiin~ 

doh1511@doh.go.th Vl~eJ~ eJ'lVl1 \ll'l1 l.l~ml.luty~nm.:i rhv1'LI(;l mCJ1'Lii''LI~ (9)~ 'Ylt"]Pl~mti'LI ~crb~ 1'LI 



b1"1".i1'll nT'i 1~w n".il.JV11 \l '\r1"l'J\I 1~ mL "lJ'J\l'Yl1-:JVl'fl'J\1?1\1'1Jm~ (9) "il~~LL"il\l".i1 CJ'fl~ LB CJ~~\ln~11~TUV11\I L 1u 1'1l~ 

1 ., .J "' 
www.doh.go.th LL'fl~ www.gprocurement.go.th '\.JJ'l..!Vl <:91~ ~'1f'1"iln11:J'U \vctb~ 

\11t1mlJU".i~ mf'1u".i~ m~".i1A1~1-:i;1vi6u".i~ m~".i1fl1BL~nVl".ieJ'Lln~ (e-bidding) d 
- 1;-ru~~?1TH~'U\l'UU".i~l.J1ru".i1CJ~1CJU".i~'11\1 Vi .f'1 . \vct'.b~ bb;J 

(mv"ileJlJui~ ~t1vi~i11'1)) 

e.i 81t11CJ m'i"11i1rn1t1vi1\1Vl'f!J\1Yi <91~ ~m~1".i1'lln1".iLL Vl'Ll 
" 

• 



'j1 m1::: bB t1 (i) bb 'UutJ 'j::: miaitJ'j::: ffJ(i)'j11'11B L~ m1'jerun~ 
d Cl.I d Q, 

bG'l61JVl eb - ?161J®/ ct /l!:lctbci G'l.:!1'UV1 ®~ 'V'lqPl"ilf11tl'U \!:Jcf.b~ 

l'nl.lbbe..J'U 'j1tltJ 'j::;lJ1 ru n1 'j \l'\J tJ 'j::;lJ1ru'j 1ti~1 t1tJ 'j::;..i)1u \l'\JtJ 'j::;mru 'V'l . Pl. \!:Jcf.bci n"iJ m'j1JtJ1'j \l~n'l~1Vl1\l 
' 

VfffJ\l 'j~?f\l1'U l!:Jc:i'.®oo \l1'lJ'\J'jru:::;vi ·l\l~1bbB?IV1G'll'l \l1'UtJ1'j\lfibPl~bbG'l:::'\J'j'1J::: Vl1\IVfG'l1\IVf1J1tlbG'l61J c(\!:)~lri ~B'U vJ1 
'V ' 'V 

., 
d Q ..... d 

'j1tlf11'j ~1m1t1G'l:::be:Jtl(i) (i)\l'U 

... 
Vl 

(9). 

\!:J . 

m. 

cs'.. 

cf.. 

b. 

~. 

~ . 

ci. 

.:!1'U61J(i)16'f~1Vl 1\lb~J.J ~n ct G/Jil. (MILLING OF EXISTING ASPHALT 
'V 

CONCRETE SURFACE) 

m.\!:J(ct) .:!1'UtJfotJ'j.:ii'UV11\lb~J.J1'U~ 6/J(i)~flbU~tl \!Jo 61JJ.J. 
' ' 

(PAVEMENT IN - PLACE RECYCLING) 

G:'. .<9>(®) .:!1'UG'll(i)bbB?IV1G'll911 Vfiil bflVl (PRIME COAT) (~'UV11\I 
Recyclins 1-Um\I EAP) 

' Vf'Ul ti 

m .ii . 

ci,bbci.oo 

ci,bbci.oo 

c:i'..<9>(\!:J) \11'UG'll(i)bbB?IV1G'l l9lbbVlflbf1Vl (TACK COAT) ci,cil!:J<9> .oo ~'j.J.J. 

Vf1J1tlb'Vf~ 
' 

~~~~~~~~~~~~__,~~~~--+-~~~--+-~~~--t 

c:i'..C:S:::(m) .:!1'Ui'lJ'jB\1~1Vl1\lbbB?tYli;il'lflB'Uf1~~ Vf'U1 ct 61lil. (ASPHALT ci,bbci.oo m .ii . 

CONCRETE BINDER COURSI: ct CM. TH ICK) 
·~~~~~~~~~~~-t-~~~~1--~~~t--~~----1 

G:'. .C:S:::(C:S:::) \11'Ui'U~1Vl1\lbbB?IV1G'l l'lrrn'Un~l91 Vf'U1 cf. 61JJ.J . (ASPHALT 

CONCRETE WEARING COURSC ct CM. TH ICK) 

b.<9lcf.(l!:J) b~'lJ"iJ'j1"iJ'j'1JlJ(i) THFRMOPLASTIC PAINT ~b'Vf~B\I 

(THERMOPLASTIC PAINT (YCLLOW)) 

b .<9lcf.(l!:J) b~'lJ "iJ'j1"iJ'j'1JlJ(i) THERMOPLASTIC PAINT ~61J11 

(THERMOPLASTIC PAINT (WHITE)) 

~. \11'U~(i)f11'jbfl~B\IVfil1fJ"iJ'j1"iJ'j 'j ::;Vf'J1\lf11'jfleJ ?f~1\I (TRAFFIC 

MANAGEMENT DURING CONSTRUCTION) 

cf.~ . 00 

\!:Jci\!:J.oo 

(9) .00 

m .ii . 

m.ii. 

' b Vfil1"il1tl 

(9). n 1t11'U'j:::Vf1 ·1\1 nfa bii 191 'j~ n°1V1 'U (i) 11191 1ii'j1 t1 i;i::: bB t1(i)-if1\ll'i''U ~11-.il1\lij ~vi5~ "ii::: n°1Vf'U(i) 1 Vi 
'V 

vl1biJ'lJf11'j 1'Ul91B'U1(i) fll1\lb'Vll'l(i) Vf~Bb l'Ul91 B'U1(i) Vf~Bb~J.J~B'UIJi''UVf~B~B'UtJG'l1tl~1J.Jf111J.J..iJ1blJ'U mt11 'U 

'j:::t1::: 1lJbi1 'U ~1'UG'l::: ct n1miJl91 'j bvlB 1m~tJ~mru\11'U\911J.J~n1Vf'U(i)111 'lJtJ'j:::f11PlUU'\Jd 

l!:l. n1ti1 'LI n1V1'U (i) ®ct 1'U i!u ~(i)"il1n1'UG'l.:!'U1J.J1 'LI'1ruru1 ~~u-.il1\l"il::: l'i'B\I L?f'UmLe..J'Uf11'jvl1 b -U'U\11'U 
"" 'V 

(Prosress Chart) 1(i)mb6'f(i).:i•lf'U l91B 'U61JB \lf11'jvl1\11 'U LLG'l:::n1Vf'U(i)b1mffi oUl 'Uf11Wll\11'U61JB\l\11'U~1\I 11 Vf Lb~l 
b?l~"ill91 1ii~ruru11 Vf ~11 ~·Mm1 "il ?1B'\J bbG'l::: b i4'U'llB'\J bbe..J'U~\ln~111'1B 1 tJ 

"" 'V 

m. tJ~ii1ru\11'U~n1Vf'U(i) 11 bU'UtJ~m ru\11'U 1(i)t1tJW1J1rubvi1i!'U tJ~ii1ru\11'U~~nl'i'B\l~BtJ~ii1ru\11'U 
'V 

~v\'11~"il~.:! 1 'LI?t'U1il Bl"il b ~J.J~'UVf~BG'l(i)G'l\l bb l'i Bt1L 'Ul\lb~'U\l'\JtJ'j:::mru 
'V 

cs'.. Vf1nf11'jtJi)u~\1 '1'U1lJ b U'U 1 U1911il~qjqj 1 bbG'l::: bbe..J'U f11'jvl1 b ti'U\11'U "iJ:::v11 b ti'lJf11'jfi"iJ1'j'1J1bU'U~"1J1(i) 

Aru?tiitwi1 'U f11'j b?l'U m1fl1\l 1'UtJ 1'j \IV11\1"1l B \In 'jiJV11\IVfG'l1\I 
' ' 



-~-

lJ1 \?l 'Hi1tJn'j:!J V11'1VlffJ'I .. 
b. er-r-u ~1'1'1~ i1 eM hi LeJ1'11'U~'I V!:!J(i)V!~eJU1'1~TU LL \.1'!'\.J'j~ fl1131d1 U~1'1'li1'1B fl~vVl'1..'l 1vi ~ 1l.J1~-ru 

'U 

m 1:w v i we:i:w L u'Uvii!'l ?i er'iJ1ner11'~1'1 
'U 

b'li . '11fl1'jv11'l1t1'1Je:i'lerfo~1'1m:wu 'j~fl1\31d Lllm vil?l 1~uflfl'1.f11~t1e:in1~fom1:wL~~vi1~~1~ L vil?l 
'U , , , 

'1 ~ dJ vi Vl~B L VI~ 1vi tl\?11:!.J LLG"l ~ fl'j:l.JV11'1Vl6'l 1'1 il B'I L~ ~ ~l~'U l Vl:!JVl \il LL Vl'U LL6'l ~~11-if ~ 1 ~~'U11 U L~ Bfl1 1 :!J 

1u ~\il'IJ eJU'IJB"ler-ru~1'l(;)''lfl'111-d L llt1'1lt11'UL~'U L vh 1V1n~ er-ru ~l..'l~B:!J'IJ(i) 1-ii LL Vl'Um:!JV11..'lVl'11..'l~..'l~'U 
'U 'U 

~ . .n 'U 6'1°1 ~ u ~ coi ..'l 1'U'Uvih1~1Yl1 ..'l L~ :u ~fl ~ 6H :u. (MILLING OF EXISTING ASPHALT 
'U 

CONCRETE SURFACE) 1~erfo~1'1~1 Li1'Ufll 'j'IJ'U~..'l~1'11\ilm'l~1~'11flfl1i'lJ\il1'1 (MILLING) i.111'\.J flB..'lLtlU 
'U 'U 

~ 'Vl:!J1VIV11'1'Vlf.11·Hl1bb'W'lb'W'IJ'j 'U'UV11..'l'Vl6'l1..'l'Vl:W1m6'l'll a:'l!lc;:lrl ~ fl:U.<1'.+~l!la:.' L~BiJ11tJ1oiftJid~'lJtJflU 
Vl1 '1 i 1'1Jfl1 'j ~eJ 1 u 

( 'U1~"ilB:WU1i ~uvii~1~) 

~'1 . Vl'1.<9l~ 1flij1i1'lJfl1iLL Vl'U 
..I 

~B.'IJVl.'1..'l'lJ'11Vl <9l 



rnm11~tl~::n1qi~1fl1~1-:ine:ia;1-:i;1v15t1~::n1qi~1fl1aLanV1~e:iiln~ Ce-bidding) 

La'tl~ eb-6'1'tl<0>/<t'./1£1ct'b~ 

m~~1-:ine:ia;1-:1LL~u~1vtl~::i.11rum~ -:iutl~::i.11ru~1v~1vt1~::'11i1-:iutl~::i.11ru vut mct'b~ ih1m~i.1 
' t11~-:ii'n-~1V11-:i~a1-:i ~lia-:i1u 1Da:'<0>00 -:i1uu~ru::V11-:1N1Lrna-Wa1P1 -:i1ut11~-:i~Lf11~ma::u~ru:: V11-:i~a1-:i 

• \.I • " 

~i.11mat1 oc;e; Vle:l\J ~1'ti::i.J1\I - fl'JtJa\I ~::~11-:i ni.J.ct'+ct'oo - ni.i.b+a:'oo ~\1Wlfl6'1\l'tla1 'l.fii.11ru 

\11\J <0> LL~\I (~.~<0> \Pl~ . i.J.) '11\J'J\J ~ ~1Vn1~ 

mi.itl~::mA mi.1V11-:i~a1-:i 

m11'Vl1-:iV1m-:i 1~mL'll1\l'Vl1\l'VlffN?l\l'llm~ <9) zj-:i~tih.Jdb~CJffJ1 "m11" i1rn1m.J1::?1 -:i ~'1:: 

i.h::mm1A1;1-:int1?1;1-:ibbc.J'U11m.h::111rum1 -:iuuw111ru11CJ~1CJLJ1::'11il..:iuu1::111ru 'W .l"l . ®crb~ 

n'1m111ti11-:i -rn~1'Vl1-:iV1~1-:i 1~?1-:i1u ®ct<9)oo -:i1umru::'Vl1-:i~1LLt1?1~~~ -:i11..1ti11-:i~Ll"l~bb~::u1ru:: 
, \I , \I 

'Vl 1 \l'Vl~1\l'VllJ1tlb~'lJ <i'®~G'll llltl'U 'Vl16!!::1Jd\I - fl1'U'1-:i 1::vn1-:i f111.ct+ctoo - f111.b+<i'oo ~\l'Vll~?l\l'll'11 

LJ~111ru-:i1u <9) bb~\I (~1~®<9) 1111.11.) "il1mu ~ 11CJm1 ;1CJi6LJ1::mm1A1Bb~n'Vl1tilin~ (e-bidding) 111111 

<i'®~G'll 111tiu 'Vl1'1l::m-:i - rnu'1-:i 

t~CJiJ;mb u::tl1bb~::;mi1'Vl'U~vl\l~el 1 ud 

(<9)) 11CJm1~::b~CJ~bb~::;tin1V11..1~m1nt1?1;1-:i'Vl1-:iV1~1-:i b~11~ <9) 

(®) 11CJm1~:: b B CJ~ bb~ ::; tin Tviu ~ m 1~~v11 bfl ~ t1-:i'V1111 CJ '111 '11uu ~'J'Vl 1-:i 

<V .. 

mJrn~tiu mn!J1fl1J 'W .l"l .®ctct<9) 

(rn) ~ijti LA ~t1-:iV1111CJA1'1.JfllJ'111'1111..1-:i1un t1?1;1-:imru:: LL~::u11-:i1'n~1uuu 
\I , \I , 



Quantities) 

(ct) STANDARD DRAWINGS 2015 REVISION (2018 EDITION) 

(ti) bb'IJ'IJLLU'1'U li11m'U <9l 'llVI 

" (~) lJ11'l'Hi1'U ('Vl'1 .-l.J.) bb'1~'1Je:Jrl1V!'UVI ('Vl'1 .-fl.) 
"' 

LL 'IJ'IJ"' f!Jf!l1'11'1 ne:i'1·n~ 

Lb 'IJ'Uvti1.:i~e:i r11tJ1~ n'U 

(<9l) vt"'flUWtl'Ufl11b'1'Ue:J11fl1 

(tv) vt"'ntJ1~ n'U"'f!lf!l1 

(rn) vt"'flU1~tl'U n11fo b~'Url1~1'1~1'1vt~1 
(ct) vt"'ntJ1~n'Ue.i'1.:i1'U 

<9J.ct '1l'l1m1tJ1'm1fl1 
" 

(9) . ti 'Uviiicnl.J 

(<9J) ~~iie.i'1tJ1~ 1t.1'1f~~1l.ln'U 
" 

(tv) n11-U'vi'tl11.:i n11bb '1l.:ii'Ue:iv1.:i b u'U511l.J 

(rn) ~ 

(9).~ Lb 'IJ'UUf!l~ be:J fl'111~ n1vt'UV1111 'U1~'\J'IJ~vi~e:i~vi~1.:irn fl1'~;1 t.1 ~ b~nvi1e:iiin~ 

... "' "' (lv) 'Uf!j'1lbtlfl'111'11'U'Vl lv 

<9J.~ ..-- bbe.J'Ufl1)vl1'11'U 

~ bbe.J'Un111'1f~'1vi~e.i~l'l.fl1t.11 tJtJ1~ b 'VlP1bb'1~ bbe.J'Ufl111 ;b vt~n~e.i~l'lrnt.11 tJtJ1~ b V1P1 <9J . / , 

<9J .<9J c5 1 rnL '1'1 n11'li11~ b~'U ~ivt1'uvt"' ntJ1~ n'U fl11b'11..1e:i11fl1 

<9J.<9J<9J_, 11t.1'1~bBt.1vim1fi'1mru11fl1n'11.:i.:i11..1ne:iG111.:iml.J BOQ (Bill of 

b'le:J'W 1 '11 fl1) b'1'Ue:J bbe.J'U fl11vl1'111J 

b'lffU 1 '1lfl11'11t.lfl1'11'U~1V11'1..-

vti!.:i~e:i L~e:i.:i LL'1.:i~1..1E1"Um11~m1l.lv'Ut.1e:il.J1 ~1~e.i~l'lnru'1'1lm11.:i.:i1ue.i'1l.J 



@.l!:lo bbm'Vl1,:itli]u~1umi~~wi',:ibb~utl1vbb&Wm1mi~b~vvibnv1nrn1une:i'1i1'3 

'1Jt1~'Vl1'3i1'llmimru,:i1une:i'1;1,:i'Vlntli~ bn'Vl'li,:inm,:i1u~,:i bbl'! (9) muui'Vl:fiu 1 tJ 
' 

bbm.rn1i 1 'llb V1~nVi~~1>1mv 1 utli~ b 'Vli'l" 

vtU-'.l~t11Jt1uel'1u '1'1 

bLUU'\llU'3~t1-rmt1'31'3L~'t.J~'t.JLzjtl -

i1V'1~L~VVILL't.JU'Vl1VUi~f11f'1Ui~f11Vli1f11~1'3;1V1Btli~f11m1f11 

l!:l .@ nm11J'111J1i'11'111Jn~'\111J1V 

l!:l.l!:l 1~b U't.JUflfl'1;1J'1~'11V 
' 

l!J .c( 1~ b uu~flfli;:izj,:ie:i ~i~vt11,:i~m~ru mi~u;e:i b'1u e:ivt~ffv11'1qiqi1 nuvt~1vnu 

'1lt1'3-r! 11'-&1mTJ L tie:i-3'11 n L llu~ffi~~1u Lnru,;mitli~ Liiu~i;:i mitli)i.m,:i1u·1m,:i~tli~ n e:iu f11il'111Ji~ Lu vu 

~-r~1J't.Jl'l~l1f11im~'Vli1'3f11ifl~'3rl1'\ll't.JV\1'111J~Ui~f11f'1L~VLL~~1'1.JWUULfl~tl~1V'11i'1'1.JL'Vlf'1'Utl-'.lm1JUru'8 
... v 

f1'11'3 

'1vi~1'3 LL'1~f11iU~'\111i~'1V\Jl1fl-r~fi1Vl't.JV\ 1 't.Ji1'1Jfl'1'11'1.JL Uf1~1 
' ... ' 

l!:l.int L U't.JU~Ufl fl'1;nm'li~-ru;1'3'31'1.J ne:i'1;1'3~Ui~ f11Vli1fl1B L~n'Vlie:JUf1~~'3 f1~11 ' .., 

e:iv1,:iL U't..15ii1J 1 umitli~mm1fl1BL~f1'Vlit1un~fl~-'.l.Q 

l!:l .~ 1~LU't.J~1;-rrne:in~'Vlivt~tlfl111J~1Jtl't.J zj'3tl1'1tli)L'151~ve:J1J~'t.Jf'11'11 'Vlv Ll'l.JLL~ 
-r~u1i;:i 'IJtl-3;~'1.J;tl L'1'1.Jtl 1;nl°11~,:i1 ~'1'1~Ltlf1~'VliLL'1~1'1111J;1Jtl't.JL ~u11tiu 

... 'IJ ' 
LI I LI dd LI I LI II I.I 

l!:l.@O ~~'t.J'IJe:JL'1'1.Jtl'VlV't.J'IJe:JL'1'1.Jtl 1 uitlLL UU'IJtl-3 11 tl'1f11ii11Jfl1 11 l'ltl'3nflru'11J,,m~,:i\j 
\I I '\JI/ I SI I / , 

( @) mifi1vtuvi'1vi '11u 1 umiL 'IJ1i11J fl1'1Jt1'3fl'1ruru1 
.., v v 



n·Hll~;Bl'lfl'1-:J., n1V1·1.m 1 ~~L ;1~1l.J;111v 111111vV1~-:i L U°lJ~L ;1~1l.J;1VI~ n 
/ " " 

; Bl'lfl'1-:J"1 -;;i~;B-:JlJfl11rl1Vl°lJ\11~\11~1°lJVl~1~ LL'1~fn1l.Jfo~111'lJB'UL °lJU~lJ1t\N1°lJ ~-:J'lJB-:J Vl~BlJ'1A1~1lJ 
" 

~ ~ ~ 

G"lqjqj1'lJB-:J ~ L 'lJ111lJl'l 1Vl'1 fll.J1 flfl11~ L 'lJ111lJl'l111 EJB°lJVJm1 El 
.J ti ti tJ' II I II I II II I I.I 

(®) mruvt'!JB~fl'1-:J., rl1Vl°lJ\11 L Vl~L 'lJ111lJl'l111EJ L\1111EJVli'.i-:JL U°lJ~L 'lJ111lJl'l1Vl~fl 
" " 

ihm1~1lJ;1,rtJ;a-:i 1 ;~'1-:J1°lJ'lJB-:J~L ;1~1l.J;1V1~ m1 v L~ m L U°lJ~'1-:J1°lJ'lJti-:in-;;i m1~1l.J ;1~~°lJ;a LG"l°lJB 
" 

~1V11'u;al'ln'1-:i., m~1;n1V1°lJ1111 ~~L ;1~1l.J;111v 1111L u°lJ~L ;1~1l.J;1V1~n~ 
" " " ti 1 tJ I.I II I d ti 

L 'lJ111lJl'l1VI m1EJ'1~l'l B-:JlJl'l t\JG"llJWimum°lJl'l1lJL1B°lJ 1 'lJvtrl1Vl°lJl11111 °lJ LB flG"l11L :Uru'lJ'"J°lJ 
' ' v 

(m) -:i1tJu11-:ivt1-:i~~°lJvt~LUEJ°lJ 11numl.lvt1-:JVl'11-:J 
' d II tlll II I I.I I ti II I ti 

mruvt'lJBl'lfl'1-:J., rl1Vl°lJ\11 L Vim 'lJ111lJl'l111EJ L\1111EJVli'.i-:JL U°lJm 'lJ111lJl'l1Vl~fl 
" " LI 11 1 ti ti ti I !LI d 

m'lJ111lJl'l1Vl~fl'1~l'lB-:JLU°lJ~U1~flB'Ufl11Vi:fitJvt~LUEJ°lJ .:i1uth1.:ivn:n.h::IJl'Vl'Vl b .:J1'U\J1W::'Vl1.:JLL\J\J 
\J \J , v 

Pavement In-Place Recycling 11nufl1l.JVl1-:JVl'11-:J L 'U~1'U'lJB-:J~L ;1~1l.J;1~1~1 ~~L ;1~1l.J;1Vl~fl'1::LU'U 
~u1~naum1~~'Uvt::L uv'U 1~?11'lJ1-:i1'Uu11-:ivt1-:i11numl.lvt1-:iV1'11-:iV1~a 1~m; 
" ' 

~1Vl1'u;al'ln'1-:i., ~1~1;n1V1°lJ1111 ~~L ;i~1l.J;111v 1111Lu'U~L;1~1l.J;1V1~n~ 
" " " 

(cs:'.) fl11~°lJ;BLG"IUB'lJB-:Jfi'1fl11~1~;1 

(G:'..<9>) mru~;Bl'lfl'1-:J"1 rl1VIU\11 L ~lJfl11lJB'UVllJ1EJLL 'U'U;Bl'lfl'1-:Jl'lt\.1611l.J~ 
' " ti I II I 11 d II I II .d ll I I V 

L 'lJ111lJ1'1111v 1m1v'Vl'w-:i L uu~vu'!Jm?lua 1 uu1l.Jn'1m111l.Jm m1vu'!Ja LG"l°lJa~-:inm11lJ~a-:iiiV1iJ-:i~a 
" 

l.JB'Uel1U1'1 
II I I I.I I.Ill II I II lid II 

~iV11'u'lJal'ln'1-:i1 Vitl.J 1111n1V1u1111 Vim 'lJ111lJl'l111v 1111Lu'U~EJ'U'lJm?1'Ua 
" " II I.I I ti I.I I Ill/ ti I II I "d I/ 

m 'lJ111lJl'l1vtn·nv-;;i::l'lv-:J'1-:imvija;sa L 'UV1i1-:i~vl.JB'UB1ui-;;i 1 Vlc.JL 'lJ111lJl'l111EJ 111111EJV1U-:JL U'Uc.JEJ'U'!JB LG"IUB L 'U 
\J , '\J \J 

(cs:'..®) fl11~U;BLG"IUB;1EJ15u1::m111111'11BL~flVl1BiJfl~ (e - bidding) 1 ~~ 
L ;1~1lJ;1.m;-rul.Jti'UV1lJ1EJVl~BlJB'UeJ1u1-;;il'l1lJ;B (G:'..<9>) \;)1 L iJu m1~a Ltin?111u1~ mm11'11 BL~ nvt1BiJn~ 

' ,, 
.c::il .c::il .c::il 0 .di! .di! 

mruvtl.J fl11'11Vl'U1 El LB flG"l11'1JBVl1B'11-:J 

h <9>1!'.l ~~'U; B LG"IUB;B-:J'1-:JVI ~ L UEJU~lJ;BlJ'1'1 fl;B-:Jl'l1'\J;1'U L 'UW'U'U~\11~B~\11~1-:Jfl 11'1 
" " " ,, < 

-r~1111v BL~nmaiJnG'I (Electronic Government Procurement : e-GP) '!JB-:Jml.Juru:Unm-:i 
.. v 

I.I 1 II II I I.I 
.di! d .::ii, Cl "" .c::il 

l!'.l .<9lm ~EJ'U'lJBLG"l'UBl'lB-:Jl.JlJ'11'11G'IVl6'lJB-:Jfl'1fl11 \11-:JU 
" " ' 
( <9>) mru~ ~U;BLG'l'U m U'UiJ~'Ul'll'l'1~~\11~-:J~°lJ~1l.Jfl f1Vll.J1El1 VIEJVl~B ~1-:JU)~ L Vlf'\ 

" ' dJ 

zj,:i1;'1\11Vl~LUEJ'ULnUfll1 (9) u ;B-:JlJlJ'1A1G'lvt5'lJB-:Jn'1fl11 '11fl~'1~1-:J)~Vll1-:J~°lJVl1~~"'Vl5'1Xn;1EJV1d~uG"IV15 
'ti , , , 

~U11fl!] L 'U-:J'ULLG"l\11-:J~1u~m1L~u~iim1l'l11-;;i-rmB-:i LL;') zj,:i-;;i~;B-:JLLG"l\11-:JA1L U°lJ'U1fl (9) u~111~1vnB'U1'U~'U 
ti II I d II 1J 1 t 

'lJBLG"l'UB-:J'ULLG'l\11-:J~1°lJ~fl11L~U C9) UG"l\11Vl1EJflB'U1'UEJU'lJBLG"l'UB Vll.J1EJ~-:J -:J'ULLG'l\11-:J~1°lJ~fl11L~'UEJB'U 1 UflBU1'UVi .. ' .. 
VIU1EJ-:J1'U'!Jv-:J1'~n1Vl'U\11 L ~L uu1u~°lJ;BLG"l'UeJ (9) uui)Vi'U L 1°lJLL~mruiJ~~l'll'l'1~~\11~-:J~Ul'l1l.Jfl!)VllJ1EJ 1 VICJ 

Vl1fl1'U ~'U;eJ LG"!UeJ L U'U~1-:i1:: El~ L 1'11~mlJ~\ilJ'U161n'1fl11;1 rl1Vl'U\11 L ~iJ~'Ul'll'l'1 ~'U-:J'U LLG'l\11-:J ~iu:: fl11L~'U nu 
' ' .. 



mlJ~lilJ'U1~1n'1m1;1 zj-:i'1:rn~1 'U~1-:iL~v'UlJm11"1lJ - L~v'UY'l~~ml"1lJ 'llv-:ivin-u 1~t1u~~l"11"1'1~LD'W~~'U;v 
L'1'UmTmJ\1€J ~1 'U~1\l'lltl\I fl11 ~'U'lULL'1~\1~1'U~ f111 L~'U nu f11lJ~lilJ'U151n'1 fl11;1 ~€) ~1\1 L~eJ'UlJ f1111"1lJ -

\I "" ' 

L~v'UY'l~~fl11"1lJ rm-Utrl~'11lJ11'1~'U\IULL'1~\1!1'U~fl11L~'U~v'U 1 UBf1 (i) u 1; 

(l!:l) mru~~'U;m'1'Um D'UU~Ul"11"1'1~:5'~~\l~'U(;l1lJf11l'VflJ1tl l 'Vltl zj\leJ\l l~lJfl11 
\I ' ':..I 

11 tl\111.J'lU LL'1~\1~1'U~ fl11L~'UrlUf11lJ~lilJ'U151n'1 fl11;1 '\11~8 mru~ ~'U;eJ b'1'UB b D'UU~Ul"11"1'1~:5'~~\l~'U(;l1lJ 
-.. , \.I , 

f1!J'Vfl.l1 t1~1..:iu1~ b 'Vli'lzj..:iv..:i 1~iJm111 t1-:i1mu bb'1~\1!1'W~fl11L~'U 1 ~Yl'111 ru1 m1 n1'V!'U~l.J'1~1'llv\I 
11 1 11 II I I II II .J I II I I 

'Vl'U'1~'Vl~LUt1'UL~t1t:J~'W'llm'1'Wv'1~(;lv\liJ'Vl'U'1~'Vl~Lut1'UViL~t1ni11~lJ'11"11'Vf'ULL'11 ru 1'W'Vl~'W'llm'1'Wv 111~1 
, \J , \J , ,,.. 

"' 
n11 I!! aTU\J1'Vl 

/ (~) '11'Vfforn1:5'~~ei:5'~~1\11"1#\l'Vf~\l~lJ1\lb~'Ubn'U ctoo,ooo U1'Vl~'U l U mru~ 

~'U;m'1'Wm D'W~l"11"1'1511lJ~11~Yl'111ru1'11n'Vfi1..:i~vfo1v..:iury~L~'Ue.J1n1~Ln'U rio 1'W nei'U1'U~'U;m'1'WB 
l~t1;v..:ii1L~'Ue.J1n1"1\IL 'Vf~B 1 'Wuni~5'U11"111L U'U11'1A1 (i) 1 'W ci'. 'lJB\111'1A1\IUU1~lJ1ru'llv\l Ll"11\lfl11'Vf~m1t1m1~ •t: \I \I 

d II 1 II 11 11 11 ti 11 ii 

tl'U'llv L'1'Uv 1 'WLL\;1'1~1"11'..:i LL'1~'Vf1f1 L U'Ut:J'll'U~ rn1:5'~GSei:5'~'11\l'Vf~eJ L U'Ut:J 1~1'tJ m11'i'~ L~ vf1'1~(;leJ\I LL'1~\l'Vfi1..:i~ei 
\I \I 

L Vlt1-:iY'lv~'1~ L ;1~'U;m'1'Wv '11mw~1 L U'U m11;~..:id 

(<t.Gl) mru~~'U;m'1'WmD'Uu~tJl"11"1'1~:5'~~..:i~'U(;l111nn'Vfmt11'Vlt1 'Vf~ei 
\I ' ':..I 

.J4 CV Cl~ II d II Cit. Cit. d er V q ct. ct. d 1 
tJ 1"11"1'151111~ 1'V1'1v'1ru'll1(;l b 'V1 t1 t:J t1'U'llm'1'Uv'111111'1'll v1..:i L\l'U'1'UL 'llv b~ tl(;l v\ll..11\1 L\l'U'1'U L 'lleJ (i) 'U <i'. 'llv\I 

' ... \I 

u1~ L 'Vli'll 'Vl mL ~..:i L1tl'U1 ~'V111tJ 1~ t1Yl'111ru1'11n tlv~ L~'U11lJ'llv..:i1..:i L~'U~'UL zjv~'11i1n..:i1'U1 'Vf~1'tJ1v..:i'Vf1ei~ 
'11i1n..:i1'U'11'll11'tJ1ei..:i (mri11;1tJlJ vtJe11'U1'1'11 n'11i1n..:i1'U1 'Vf ru) zj.,:ieiei n 1 ~LLn~ ~'W;m'1'Uei 'U'tJ~..:i1'U~'U; a 

... \I 

(<i'.. l!:l) mru~~'U;el L'1'Uel b U'UU~t.il"11"1'1~~~~\l~'U"111J f1!)'\lllJ1 tl~1\lth~ b 'Vll'l 

'Vf~elt.i1"11"1'1611lJ~1~m;~el"'flJ'll1~1 'Vlt1 ~~'U;m'1'Uel'11m1'1'llm\IL~'U~'Ub zjel 1~t1;el..:ii11-:ib~'U~'Ub zjel (i) 1 'W <i'. 

'llv\llJ'1~1..:iuu1~lJ1ru'lJel\l Ll"11\lfl11'Vf~m1t1m1~~'U;m'1'Uel 1 'WLL~'1~1"1#..:i '1~L D'W~'UL zjv~li'U11"111mt11 'U 
\I 

u1~ L 'Vll'l'V11vtJ~,;'Vl L~'U'Vl'W'Vf1vu~,;''Vl L~'U'Vl'U'Vf~ n'V11Y'l ~~1;-ruv'W n 11(;11 ~u1~ nelun'1fl11L~'U'Vl'UL ~el m1 " , ,llJ~ , 

Y'l1ru'll~ LL'1~u1~n elllifin'1~1u1~ n'U"1111u1~ ml'l'llel\16'U1m1 Lb ~..:iu1~ b 'V11'11 'Vl ti ml..111 tlzjvlJ~,;'Vl L~'U'Vl'U~ 
' ' 

5'U1 m1 LL ~..:iu1~ L 'Vli'll 'Vl mL ~..:i Li tl'U 1 ~m1u 'Vf1m D'W~'UL zjel~5'U11"111~1..:iu1~ L 'Vll'l'V11eltJ~,;'Vl L~'U'Vl'U'Vf~ n'V11'Y'l v 
' 

m;1'llel'U ru1(;l 1 ~U1~ f1€JU n'1 fl11L~'U'Vl'U b ~el fl11Y'l1ru'll~ LL'1~U1~ f1ellJ51n'1~1UWrl'U(;l1lJU1~ f111'1'll€l\I , u , , 

li'U11"111f1'11\1~1\IU1~ L 'Vli'ltT'U (;l11!11tlzjellJ~,;'Vl~li'U11"111f1'11\1~1\IU1~ L 'Vli11tT'ULL ~\I L1tl'U1 ~'V111lJ 1~ tlW'111f'l.J1 

'11 n t1 v~ L~'U11lJ'llvn.:i L~'U~'U L ~v~'11i1f1\11'U1 'Vf~1mv..:i 'Vf1v~'11i1 f1\11'U'11'll11tJ1el\I ( mW1;folJvUB1'U1'1 

'11n'11-Un-:i1'U1'Vfru) zj-:iernn1 ~LLn~~'U;m'1'Uv 'U'tJ~..:i1'U~'W;m'1'Wv 1~Ln'U rio 1'W) 
... \I 



(ct) f1'HU;~'U;Bb?f'UmU'Uti~uAA~~"5'~~-:i~'U\1l1l.Jnf1'\t1:W1f.J~1-:JU1~b'V1Pl 'H~v 
'IJ • ':.J 

I II II lJ II I II .J 
~AA"'n11:w~1Viin~i1m1'1J'ln~1'Vlt.1\1l1:w'llei l£> 'llv (;Tl bb"'~'llei ct(\£>) l;J"'A1\l~\1lei-:ibu'U1u\1l1:weJ'm1bb"'mu"'e.1'U 

I I I I .J I 

L~'Um1~11:wu1~ fl1P1Vin'U1 f111bb mu1~ L 'V1Pl1 'VlCJ ri1V1'U~ 1 'U'1!1-:i1~,,,11-:ii''U'Vl be.JC.I bb w1u1~ fl1Plbb"'~ bv fl?111 

th:m1~11A11 'U1~uu"5'~~ei"5'~~1-:imA1'~;1e.1 B L~fl'V11viifl~ (e-GP) \l'U{i-:ii''U L?f'Um1A1 ... 
~ ..: Lid ti I.I d .J II d Cf II d CV 

1 ~ 

'Vl-:J'U t:.J C.l'U'lltl L?f'UeJ\J~(;)eJ-:J C.l'ULvfl?f11'Vl Lb?f ~-:J 1,,, L 'H'UCl-:J'llv:W"' Lfl C.11 flU:W"'A1?f'V15'lltJ-:J 
'\.I \J '\.I , 

1 II I II I I.I .:!I I I II 

11~1e.1m11'u1ei-:iLein?111 w. Pl . l£>ctmci LL"'~ViLLn 1 'llL ~:WL~:w ri1V1'U~ 1~e.1\l~\1lv-:J CJ'ULvn?111til-:inm11 'U1'Uv'U'llv 

L?f'Uv m fl; ~'U;ei L?f'Ueiin;iJ m1~'LI Lei fl?111til-:in~11mw;ei:wnu ~'U;ei L?f'Uv 1 ;i1ffJ1; ~'U;ei L?f'Uei11mT'U~'U 
'IJ 'IJ 

• v d d v 

Lv fl?f1) 1:wA1UCl1'U\1l1:Wb-:Jv'U 1'll'Vlri1'Vl'U~111 'ULvfl?f1)U)~fl1m1A1 

(b) mru\1l1:W;v (j) - ;el ct 1~1;u-:il°i'unumrutil-:i~ei1ud 
d vd v ' 

(b.(9)) mru'Vle.JC.l'U'lJBb?f'Um U'U'H'U"J C.l-:J1'U'llv-:J1'~mf.J 1 'UU)~ L 'VIP! 
'IJ ... 

(b.\£>) \i~UAA"'~-:5'~~-:J~'U\1l1:W fl f1i1:1J1f.J 1 'Vl C.l~t1~1~'\t1l1-:Jfl11~'U'Wtl\lfl11 , dJ '\.I \J 

I.I' 1 I.I .J II ii II 

(b.'11) -:i1'U\11-:inei?111-:i'Vl m:wuru~n"'1-:i 1~;u'U'Vl~ Lu C.1ue..iu1~ n eium1-:i1u 
., 'IJ 

nei?1;1-:ibb;1 LL~~-:i1u~1-:inei?1;1-:i~V1u1t.J-:i1u'lJei-:i-r!1;iJfl11-:5'~v11u'1J~~u1~neium1-:i1unei?1;1-:i~i1 
~ru?f:W~Ldei-:i;'U 11LL;1tlv'Ul'U~W1~11'1!U'1J'1J~fl11"5'~~ei-:5'~~1-:Ji iJe..i"' 1 ;,r,:iF)u 

(b.ct.) fl11~~~tl~~~1-:J\1l1:W:IJ1\1l11 ctb 111AVl~-:J (l!:J) ('ll) bL~~ (A) LL~-:J 

(b.ct) m1~eiei'1-:iV11~:w'Vl-rwvLb"'~m1L~1ei'1-:iV11~:w'Vl-rwv 
(b. b) mru-:J1'U ;1-:JU~fl11i1~v-:J1'U;1-:J L Vl:IJ1U~fl11tlUUAA~511:W~1 L ~'U • 

'V11-:J'llv-:im:w'V11-:i'\t1~1-:i 

IJ' 1 II II ' ' 

l!:J .(j)ct ~V'U'll€lb?f'Uv\1lv-:Jffi )-:J-:J1'Ue.J?f:WbbtJ?f~~\1lAtl'Ufl~VI 'H~tl 1 )-:J-:J1'Ue.J?f:WLLv?f~~V!Av'Ufl~VI 

LLUULA~v'U~ (Mobile Asphalt Concrete Plant) ~ei~1'U?f.fl1WW;v:W1;-:i1'U zj,:i;ei-:JLU'Uh-:J-:i1'U~bb~-:JL~:W 
'IJ 

u1~fleiun\lfl11LL;1 LL"'~;ei-:iLL uu~1b u11 ueiuru1vtu1~fleiun\lm1 h-:i-:i1'U (Lb uu 1. -:i.ct.) \11nm:w h-:i-:i1'U '., 
Lid tJ ti ti I II I I ti 

vl'l?11'\t1m1:w'lJei-:it:.JC.1'U'llm?1uei ~-:iilLvfl?111lii'-:iflm1viei-:i1:w'H:w~mC.1 Clflt.Jm~n Clfl'1-:i~n1'1! V11m~n'1v'U ,,,~ei 
, '\J , \J \J 

Li' I ti .J LI ' ' I II II 

t:.JV'U'lltl L?f'Utl'Vl'lltl 1'llt:.J~\1l.tlrusn\11fl1 )-:J-:J1'Ut:.J?f:WLLv?f~"'V!Av'Ufl~VJB'U l'ltl-:J LL?f~-:J'\t1"'fl~1'Ulii'-:iil 
'IJ ... 

(fl) Lvfl?1118uC.1ei:w 1 ;1;t:.J~vt.nru,l\11n~1;-ruei'4'1J1vt1;u·rnneiun\lm111-:i-:i1ue..i?t:w 
' .q II ~ , 1.1 

LLV?f~"'\>lflv'Umvt Vl1:WbbUULvfl?f11bb'UU'V11mvfl?f11UWfl1~11A1BL~fl'Vl)eJ\in?! 'lltl (9).(9)ct. 

('ll) ~1L 'U11 ueiuru1viuwfleiun\lm1 h-:i-:i1u (Lb uu 1. -:i .ct.) zj,:i;ei-:iL U'U h-:i-:i1'U~LL~-:i '., 



L~l.li.h:me:iun'1m1LL;1 LLmrnv1'UG'l.nTvf~·~;e:ilJ1 ;\11'U '11nml.l 11,:i,:i1'Ue:i1J1'11V1m1l.l'lJeM~1;m1l.l~'UE.Je:il.l1 ;1; " , " 
e.i~1J1Ji'ru,l'11n 11'1\11'Ue.JG'll.ILLvG'!Yrn~l°lv'Un11J1 ~\ldLe:inG'l11~,:in~11;e:i,:i 1~Vll.l~Cl1E.J nnE.Jrn~n nni,:i~n 1 ;Vl~e:i , " " 

ti.di! IJ' IJ' J .J ~ ' ~ ti I 

lv.@b e.JE.J'U'lJVLG'l'UeJ\J'leJ\ILLG'l~\I LLe.J'UVI Vll'1\111\l\11'Ue.JG'llJLLeJG'!Yrnl'11°1eJ'Un'S\J1 LLn~ LG'l'UVl1\l'lJ'UG'l\1'11n 
" 

t 1\l\11'Ue.JG'llJLLeJG'!Yrn~l°leJ'Un11'1 ~\IM\lnn1\l'lJeJ\l 11°11\ln11rleJG'l;1\11~E.J 1 ;1 ;1~E.J~Vl1\l'lJ'U~\ILQ~E.J~"J'Ue.JG'llJLLeJG'!Yrn~ 
l'lv'Un11'11~Ln'U ~o fi1ml.l1J11 mrnLurne:inG'l11LL'U'\J~1me:in'111i.h~mm11°11BL~nV11eiiJn~ ;e:i <9).@ct 

' "' ... ... 
'"· vmmi1'Un1'5V'U'tlma'Uv .u 

lld ti I.I Q,J .d ti v Q,/ A' 
e.i E.J'U'lJ e:i LG'l'U ei '1~1J1 e:i \I LG'l'Uv L e:i n G'I 11V1n n \i1'U E.J'Um~ 1Bl.l nun 11LG'l'Ue:i11mVJ1,:i 1~uu '1 ~'1! e:i " ~ 
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ct.© L~'U'1~ 

ct.I!'.> V1i.1-:i~e:i~1th::n'UB L~nwmun~'lJe:i-:io'U1fl1':imCJ 1 'UtJ':i::L 'Vlfllm11 LL uu~flru:: 

fl':i':i11fl1':i'U fou1 CJ ri1V1'U~ 

ct.rn ~'Uo'IJ'm11iU1'11 'VlCJ 
"' 

ct.ct V1i.1-:i~e:i~1tJ':i::n'U'lJv-:iu~,;'VlL~'U'Vl'UV1~e:iu~,;'VlL~'U'Vl'UV1~n'Vl1~~m;1ue:i'Uru1(11 'I , , ti 

l ~ tJw ne:iu n'1fl1':i L~'U'Vl'UL ~ v fl1':i~1 ru'll~ LL'1~U':i~ fle:JU5':in'1~1U':i~ tl'U(llll.IU':i~ fl1fll'llv-:ii'i'U1fl1':i LL ~-:itJ':i:: L 'Vlfll , , 

1 'VlCJ l'l111':i1CJzje:JU~,;'VlL~'U'Vl'U~6'U1fll':iLL ~-:itJ':i~L 'Vlfl11'VlmL~-:iLiCJ'U1 ~'Vl':i1U b~CJB'U 1'1111 ~1 .Um11~1e:iv1-:i , , 

V1i.J-:i~ v ~ 1tJ ':i~ tl'U'llel-:i 6'\.J 1fl1':i~ fl ru ~ fl':i':i11 fl1 ':i'U fo U1CJfi1Vl'U ~ 

fl':i ru~ ~ ~ 'U; el L'1'U m.J 1~'\.J o'IJ' m11iU 1 '11'VlCJVl~elVli.J-:i~el~1UW tl'U'lJ el-:iU ~,;'VJ L~'U'Vl'UVl~v " "' , 
u~,;'Vl L~'U'Vl'UVI~ n'Vl1~ ~ 11111-:i L U'UVI~ ntJ':i:: n'Ufl1':iL'1'Uv':i1fl1'1::;el-:i~-:i;'Uo'IJ'u LB n'11':i~-:in~111111,,;-m11 , 

l?l':i1'1'1elUfl1111~fl;el-:i1'U1'U~ l!'.lmi ~~fll~fl1CJ'U l!'.lcfb~ ':i~V1-J1-:inm o~. rno 'U . i'i-:i ©b.rno 'U. 

mru~ ~ ~'U;el b'1'Ue:JU':i~'1-:iA'1~11-:iVI~ ntJ':i~ tl'\.Jfll'j L'1'Uel':i1fl1 L U'UL~'U'1~ 1,,;-~ ~'U;el b'1'Uel 
" " ,, 

v\'1 L U'Ufl1 ':i'li1':i:: b~'Ue..11'\.J'llel-:i'Vll-:i fl1':i'li1':i~ L~'U ~,:i;:j 

~1'U'U~fl1':i1'ui1':i::L~'U (Bill Payment) ~1'U':i:::'U'U KTB Corporate Online (111111'\J 

I LI tJ LI f' I 

LL'1~'1-:iVI~ fllil'U fl1':i'li1':i~ L~'U tl'U5'U1fl1':i ~':ie:J11~-:i LL UU LL '1-:i fl1111U':i::'1-:ifli1':i~ b~'UA1 
"' 

VI~ flU':i~ tl'Ufl1':iL'1'Uel':i1fl1 (L0~1~ mru~~VI~ flU':i~ tl'U fll':i b'1'Utl':i1fl1Vl'11CJ':i1 CJ fl1':i~'11':iru1) 1111 ~ LL 'll1-:i 

'Vl1-:iVl'11-:i'1-:i'lJm~ © (ll'j'J'1'1e:JUfl1111{1fl;v-:i b~CJ~'U111~;el11tlUfl1':i~'U;m'1'Uel~1'\.J':i~UU e-GP b~CJfll':i 
" 

i 1':i:: L~'ULL'1~~-:iVI~ fllil'U fl1':ii1':i:: L~'U 1,,;-v\'1 L U'U fll'j 1 'Ul'ULL'1:: L1'11~Vl~1CJ-:i1'U"1JeJ-:i11iri1Vl'U~1,,;-L U'Ul'ULL'1~ 
"' "' ' ,, 

nm L'1'Uel':i1fl1 L vi1i.1'U 

mru~~~'U;t1L'1'Ue:J~~'U;e:J L'1'Ue:J 1 mtJLL 'U'U'lJv-:i 
11 fl'1fl1':i~111;1 11 U':i~'1-:iA'1:: 1 .UVli.1-:i~el 

" " 
~1tJ':i~ n'U BL~ nvi':iviJ n~'lJel-:io'U1fl1':i1 t1tJ':i~ L 'Vlfll L U'UVl~ntJ':i:: tl'Ufl 1':i L'1'Utl':i1A11,,;-':i:::'Uzjv~L ;1~111;1':i1 CJ~ , " 
~ru ru1~111;1ri1V1'U~1 ~L U'U~L ;1 ~'U;v L'1'Uv nuV1~1CJ-:i1'U'lJel-:i 11iL U'U~~'U;v L'1'Uel 

ti ti 'U .,,.. 'U 

VI~ ntJ':i:: n'U m':i L'1'Utl':i1fl1(11111;el'[f m11-;;i::fi'U 1 ~~ ~'U;eJL'1'UelVl~el~ ~1tJ':i~n'Um CJ 1 'LI 
" " 

©ct l'U i.Ju'1~'11fll'U~ m111;~'11':i(U1 L i1'U'lle:JU':i1 CJ-:i1'Ue.J'1fl~ L~el fl~'ll'U~ fll':iU':i~ mm1m L ~CJU;el CJ LL;1 
" 

b ;'ULL~~~'U;t1L'1'Ue:J':i1CJ~fl~ L~elfl 1;~-:iL'1'Ue:J':i1fl1~1'1~Vl~v1;fl~ LL 'U'U':i111'1-:i'1~ 1~Lfl'U rn ':i1CJ 1,,;-fi'U 1;~mriel 
\J , \.I , 

LI LI Lid LI LI LI LI LI 

1~vi1~ruru1V11el'lJe:J(llfl'1-:i Vl~e:J e.J CJ'U'lle:J L'1'Ue:J 1~~'U'11fl'llele.J fl~'U LL'11 
ti ti \J \J 

fl1':iA'UV1"'ntJ':i::n'Ufl1':iL'1'Um1fl11~111 'UmM~ ~ -;;i::fi'U1 ~b(;lC.11~iivie:im dCJ 

' b. 'lll~mnruftmfl::a'V161uni'jw~1·Hu1 

b .© 1 tm1 ':i~'11':iru1e..1'1fl1':i~'U;m'1ueltJ':i:: m~':i1fl1B L~ n'Vl':ieliJ n~ fl~-:id m11'1:: 

~'11':iru1~vi~'Ub~CJ1.U Vl~mnru.,.;':i1 fl1 



Yl'OJ1'HU1'0J1fl 11fl111l.Jv11?t~ 
' 

b .(;TI V!1fl~~'U;e.JL?f'Uel'i1V 1~iiriru?tlJmi1~cifl;eJ'l~1lJ;eJ ~ V!~eJ~'UV!"'fl\)1'LJfl1'i~'U 
\J , '\J .. 

;m?t'Uei 1~cin;ei-:i vt~ei 1~ri'itJ;1'U~1lJ;ei (;TI vt~ei~'U;m?t'Uei 1~cin;ei-:i~1l.l;ei ct riru~m'il.lfl11Yl"OJ11ru1c.J~., 
" " 

'OJ~ 1~·foYl'OJ1'iW1;e.JL?f'UeJ'lleJ'l~~'U;m?f'UeJ'i1 mT'U L ;'U LL~ ~ ~'U;el L?f'UeJ 11V 1~ L?f'Ue.Hel fl?f1Wl1'1 L VlflUfl'V!~eJ 
" " 

LL umtJ LL~~)1f!fl1)~~ L~ v~ LL~~'llellJ L 'll~'llel'l'l1'U~'OJ~~1'11~ fl)lJ;1'U V!~e.JL?f'Uel'i1 v~~ L~ v ~LL~ n~1-:i 1 U'OJ1 fl 
" 

L1ei'U 1'll~ml.lri1vt'U~1 ;1 'Uu1~mi'lLL~~Lein?111u1~m~11ri1BL~nV11eiuna 1 'W~1'U~m ~?11'i~'11AqjLL~~ri11lJ 

LL~n~1-:iJ'U 1~ii~rnv\'11;Li1~m11;L tJ~vrn~m tJ~vu ~ei~~'U;m?f'Um1v~'U vt~m U'Ufl11~~~~1~L~n~eiv 
" 

riru~m'il.lfl11Yl'OJ11W1c.J~"1 eJ1'0JYl'OJ11W1~eJ'UU'i'Ufl111'l~~V15 ~~'U;e.JL?f'Uel'i1V,r'U 
" '- t II Sid II I I 

b .ct ml.l?t-:i1'U~V151lJYl"OJ11ru1'llm?t'Wei'llei-:ic.Jv'W'llm?t'Uei 1~v 1l.liim'ic.Jei'U~'U 1 'Wmru 
" 

(G>) 

() "' '1•1 d 1 do 1 ~ L?f'UeJ'i1V~~LeJV~LL~fl~1'1 u'OJ1flL'leJ'U 'lJVlfl1V!'U~ 'ULelfl?f1'i 

u1~m~11ri1 BL~nV11eiuna~L u'U?111~'11Aqi vt~eiiic.J~v\'11;Li1~ri11lJ1;L u~vrn~m u~vrnLn~~'U;ei L?f'Uei 

11V~'U 

b.ct 1 'Wfl111'l~~'U fl11U'i~ mm1mB L~flVl)eJtJ navt~el 1 'W fl1'ivl1'1'1:J'1:J1 riru~ 

m'il.lfl11Yl'OJ11W1c.J~., V!~el ml.I ii~V151 ;~~'U;e.JL?f'UeJ~LL'OJ'l;eJ L Vi'OJ'OJ~'IL ~lJ L&ilJ 1; ml.lii~VlG~'OJ~ 1~-rlJ;eJ 
" 

~'IV!lJ~m.; LL~~fl1'0JVi'OJ11W1L~elfl~1'11 Wil1'U1'U V!~eJ'lJ'U1~ V!~mum~'i1Vfl1)V!~'l)1Vfl111~ V!~elel1'0J'OJ~ 

VflL~fl fl1)U'i~mm1ri1BL~flVl)eJUfla1~v1~Yl'OJ11W1~~~1'1neJ?f;1'1L~Vm; ?ti;iLL~'OJ~Yl'OJ1'iW1 ~-:id L~el 
' 

tJ1~ Lv'll~'lleJ'IV11-:i11'llm1L U'U'11Aru LL~~ 1 ;~ffJ1m11'l~~'U'lleJ'I ml.IL um~~'ll1~ ~~'U;m?f'UeJ'OJ~ L~vn;ei-:i~1 
u " 

1 ;~1V V!~el~1L~VV!1V 1i;i1 in; ';j"JlJ~'I ml.l'OJ~W'OJ11W1VflL~flfl11U'i~mm1ri1BL~flVl'ieJUflaLL~~~'l L VJjj~ 
~'U;m?t'Uei L u'U~~-:i-:i1'U 1~11'0J~L u'U~~'U;m?f'Ueim;-rum1A~ L~einvt~ei 1~n~1lJ vt1niiL V!~~Lzjei~ei 1;11~'U 

" " ' 

eJ1'0Jlil1LtJ'U'l1'U~1lJLeJfl?f1)U)~fl1~';j1fl1BL~flVl)eJUfla1; riru~m'il.Jfl1';j'Yl'OJ1';i'W1c.J~"1 'l-l~eJmlJ 'OJ~1;~~'U;el 
" 11 II .J II d ll 1 tld II 

L?f'UeJU'U:iiLL 'OJ'! LL~~ LL?f~'l'\-1"' fl\)1'LJV1vl11 VIL 'llel 1~11 c.J V'U'llel L?f'U eJ?f1lJ1';i(l\il1 L U'U fl1)~1lJ Lelfl?f1)U)~ fl1~)1fl1 
"' " 

BL~flVl)eJtJfla1 ;L?t1'0J?tlJU'icU V!1flA1~LL'OJ'l 1~L U'U~-ruw-:i 1; ml.I ii~V15~'0J~ 1~-rlJ;e.JL?f'UeJV!~eJ 1~1'tJ11fl1'lleJ'I 
" II I II V t.I V 11.d II I I I.I I II I I 

c.J~'U'lleJL?f'UeJ';i1VU'U '1-1-:iil c.JV'U'lleJL?f'UeJ~'lfl~111lJii~V15L~VmeJ'lfl11 'll'OJ1VV!~elfl1L~VVl1V1~ '1 'OJ1fl ml.I 
" " I 

b.~ nei'W~'l'U1l.l 1 'W'1'1:JqJ1 ml.I '11'0JU'i~fl11'1Vm~nm1tJ1~mm1mBL~flV1';ieJtJ na 



V11rnJ11nn11i1n11n1~vi1~L;1~nijru~~~u;vL?!UB~'llu~n11\J1~m~11fl1V1~v~1;1'un11ri'~L~vni1c.m 
\J1~ LCJ'll~~11Jnu V1~vi1~1u 1;L~EJnu~~u;m?!uv11EJ~u Vl~v.rr~"l.l11-:im1LL ~-:i.rruv~1'1L uuo11lJ Vl~B?!l.JEJBlJ 

" 

b.~ mn~~u;m?!UBzj'ILUU~U1~flBUfl11 SMEs L?!'UB11fl1?!'1fll111fl1~1?!~"1.JB'I 
'U '\.I \I , 

I.I I ti I I I I.I II ti I.I ti I q I.I 

c.J~'U"IJBL?!UB11EJBUffilJLfl'U1BEJ"~ ©o 1 Vl~~~B~~"il1'1tlUC-JU1~flBUfl11 SM Es ~'lfl"11 L~EJ~~L 1E!'l~1~Uc.J 
" " " 
~U;BL?!UBzj'ILUU~U1~flBUfl11 SMEs zj'IL?!UB11fl1?!'1fll111fl1~1?!~"1.JB'l~~U;BL?!'UB11CJ~U1~LflU;BCJ"~ 

" \J , 'U 

C9l0 ~"il~L~EJfllJ1vl1'1tyty11~Lfl'U rn 11EJ 
ti I ti I I ti d I.I' I I.I II I ti 

c.J~u"l.lm?!uvVi L uun"il m111lJA1'Vl"il~ 1~~'Vlfi(;)1lJ111flwu-:i m "l.l1111Jfl1'Vl m1EJ 
" " ' 

"il~;B'ILUU~U1~flBUfl11 SMEs 
" &I ti II d II I.I 1 II 1 SI 

Vl-:iu c.JU1~flBUfl11 SM Es 'Vl"il~ 1~LL(;)lJ(;)B~1'U11fl1(;)1lJ111flWU'I "il~(;)v'li1 
" 

1-:i L~U"' qjqj1?!~?!lJ(;)1lJU\Ji)Viu11lJ tlU11fl1~ L?!UB 1 ufl#-:i<l'LL;1 i1l;J'1A111lJtlU 1~ Lfl'Ul;J'1A1"1.l B'l11EJ1;(;)1lJ 

d~ .:ii 1"., 
"IJU1~'Vl"IJU'Vl~LUEJU 1flU ?!?11. 

b .ci mn~~'U;BL?!UeJzj,:iij1~~U1~flBUfl11 SMEs LL~LUU~flfl"511lJ~1~~v'1qJ'll1~ 
1 VlEJVl~BU~~ flfl'1~~~~'1~U(;)1lJfl~VllJ1EJ 1 V1 EJ L?!'UB11fl1~'1fll111 fl1~1~~"1.JB'l~~U;B L?!'UBzj'I L U'U 

~ flfl'1511lJ~1~ln;~B"'f!j'lJ1~1 VlEJVl~BU~~flfl'1~~~~'1~UmlJ fl~VllJ1 EJ"IJ B'l~1'1U1~ L 'Vll'l1~ Lfl'U;B EJ'1~ rn 1 ~ 
~~~B ~ ~;1'1 nu~ flfl'1511lJ~1~~B"'ty'lJ1~1 'Vl EJ'Vi~BU~~fl fl'1~~~~'1~U(;)1lJfl~VllJ1EJ1 'Vl EJ~'I fl~11 

111 II I I ti d I.I I II II I I.I 

c.J ~U"IJB L?!UBVi L UUfl"il fl11111Jfl1'Vl"il~ 1~~'Vlfi(;)1lJ111flWU'I CJ L "IJ1111Jfl1Vlfl11 EJ 
" " ' 

"il~; B~ L UU~fl fl'1511lJ~1~~B'1qJ'll1~1 'Vl EJVl~BU~~flfl'1~~~~'1~U(;)1lJ fl~'VilJ1EJ1 'VlEJ 

~'lJ'U~fl11U1~fl1~11fl1BL~fl'Vl1BUfl~"il~;B'lvl1'1tyqJ1;1'1(;)1lJLLUU'1qJty1 ~'11~~ 
1u;B (9) .rn Vl~Bvl1;f)(;)fl'1~LUUVIU~~BtlUfl1lJ mEJ1u ~ 1'U i1un~"il1fl1'U~1;1'ULL;'I LL'1~'1~;B'l11'1 

Vl~flU1~tl'U'1qJty1LU'U'11'U1UL~UL~1tlU;BEJ'1~ ct 'lJB'l11fl1A1;1'1~U1~fl1m1fl1BL~fl'Vl1BUfl~ 1~mlJ 

fl~~B 1 ;1 U"IJru~vi1"'qjf!j1L~EJ1 ;Vl~flU1~tl'UB~1'1Vl~'IB~1'11~ til-:i~v 1 ud 
lri.C9l L~U?!~ 

"11.b L ~fl'Vi~B~11~~~5U1fl11L~m~',:i~1CJ zj'IL UUL ~flVl~B~11~~'1'11u~ffi ;L~flVl~B 

~11~~,!U 'li11~~m;1V1~1ffiu1'uvi1'1cycy1 Vl~Bnvu1ui1'U1~LflU rn 1uvi1fl11 

lri.rn VIU'l~B~1\J1~ti''U"IJB'lo'U1fl11fl1EJ1 u\J1~ L 'Vl l'l (;)1lJ~1B~1'1~ fltw~ fl11lJ fl11 

u1EJu1CJn1V1u~ lii'-:iw~1u;v ©.Ci:'. (b) V1~B"il~LUu'Vii1-:i~v~1\J1~n'UBL~n'Vl1vun~mlJ15m1~mlJuqi~nm-:i 
n1VIU~ 

lri.Ci'.'. V1i!-:i~v~1\Jwnu"IJmu~,;''VlL~uviu Vl~vu~,;''VlL~'U'Vl'UVl~fl'Vl1'~~~1;1'uvw111(;) , , ,~~ 

1 ~\J1~ fl BU ih fl11 L~'U'Vl'UL ~B mwnru'lJ~ LL"~\J1~ fltlU51fl"il~1U1~ tl'U(;)1lJU1~ fl11'l"IJB~5'U1fl11LL ~~U1~ L Y1 Pl 
' ' 

1 'VlEJ (;)1lJ11CJzjvu~,;'viL~U'VlU~oU1fl11LL ~-:i\J1~L 'Vll'l1'VlmL;'IL1CJu1 ~'Vl11u L~CJB'U folJ 1 ~1 ;mlJ~1v~1-:i 
' ' 

V1i!-:i~v~1\J1~n'U"IJB'lo'U1fl11~flru~m11Jm1u 1CJrnEJn1Vl'u~ lii'-:i1~u 1 'U;B @.Ci:'. (b) 
' 



V1~f1U'H~fl'UtrOJ~~'U 1~LVltJ1~iivivm dvmv 1 'LI met l'UUUtlVJ"J1f1l'U~;'ll'U~f111 
" 

u1~mvi11A1~b~n'Vl1vtin~ (;-ru;1-:i) ;'U"J1n;m.m~'U1111l.JG1ruru1;1-:ibb;1 
~ \J v v 

~- fl1'11.:Jbba~nT1'11VL~'lJ 

ml.J"J~~1 v r11;1-:i~tiviu1v·1m-:i-:i1'UbL~'1~11vm1m;vi1'11 b ~"J"J~-:il?l1m1A1~tiviu1 l'J ~ 

n1V1'UV11;1'U1 ULL;-:JU~lJ1ClN1'ULL'1~11A1 'Uvfl"J1fl 1'Umru~v1 uif 

(m) L~vu~mru-:i1'U~vi1b?t~'iJ'iJ~-:i1'U~1'U~Ln'Lin11;vl'J'1~ ml!ict (vi-d-:i;vl'J~~u~1) 
LL~1~Ln'U;vtJ'1~ mcfo (V1~-!l;vl'J~1~U) '1JB-:JU~lJ1flJ-!l1'U~n1V1'UV11 ;1'UG1tyty1V1~v1 ULL;-:JU~l.J1flJ-!l1'Ubb'1~ 
11A1 "J ~ ~11'.J1~1m)m1;vl'J'1~ ~o (b;1~u) '1Jv-:i11A1~vviu11'.J1111l.J&1ty'IJ1 

(l!i) b~vU~l.J1flJ-!l1'U~vi1L?f~"J'1~-:J1'U~1'U~Ln'Uf1l1;vl'J'1~ m<fo (virt-:i;vl'J~1~U) 'llv-!l 

U~l.J1 ru-:i1'U~n1vi'Uvi 1 ;1'UG1tyry1vi~v1 ULL;-:iu~mru-:i1'Ubb'1~11m '1~~1tl 1 ~1 'Uti'11111;vtl'1~ ~m (LL uvi~u 
?11l.J) '1Jv-:J11A111le:JV1'U1tl\111l.J&1tyty1 

(m) L~vu~mru-:i1'U~vi1b?t~'iJ'iJ~-:J~vtJfll1;vtJ'1~ ~<f (L~vi~u~1) '1Jv-:iu~mru-:i1'U~ 

n1V1'UV1 1 ;1'UG1tyty1V1~v1 ULL;-:JU~lJ1flJ-:J1'Ubb'1~11A1 'iJ~~1tJ 1~1111l.J11A1~BV1U1tl1 'UG1tyty1 LL'1~"J~~11'.Jb ~l.J 

'llV1L'lll'JLU'UA1 Overhead LL'1~ Mobilization rl1wrrn1'U11tim1tY'LI 1'Liti'm1;e:iti'1~ mG'l (~rn~vi) '1Je:J-:Jc..J'1 

~1-!l1~V1l1 ~U~lJ1flJ-!l1'U~-:JV1l.JV1'1Je:J-:J-:J1'U'j1tJf111tY'Uml.J~ruru1 LV1tJU1~lJ1ru nuU~l.J1flJ-:J1'U~vl1b?f~'1'1~-:JAru 
u u " 

;1tl11A1~e:JV1U1tll?l1l.J&1tyry1 ~-:id f111~11'.Jb~'UL~l.J'llV1b'lltJLU'UA1 Overhead LL'1~ Mobilization ~-:Jfl~11 ~ 
11;1-:i"J~~1ti1 ~bb; ;-ru;1-:i 1 'LI-:i1 vi?tvi~1ti'll e:i-:i n11~1 m~'UA1-:J1'Ul?l1l.J&1ru ru1 

\J , .., v 

Vi'111flJ1b~'Ul1U~l.J1flJ-:J1'U~vl1 L?f ~'1'1~-:J ~,:) f1~11 m;ii~1'UL~m;e:i,:i flU-!l1'U~'U~ L vi~e:i Bfl~-!l-:J1'U~ L vi~e:i e:i ~ n 
" ti I I I d IJ c:::o: I ti ti I d I ti I/ I II 

i11viiic..J'1m~'Vlu111e:in11'11m~'UA1-:i1'U'VlLL'11L?11'1'1~-:i 1 'LI-:i1vi~-:iflm1 Vi'-:iu ml.J m'1'11m~'U'VlL Yll.J:fi'U 1 viLLflc..J 
" 

-ru;1,:iw;e:Jl.J nu fl11~1 m~'UA1-:J1W1V1tY'U 1 bL'1~f111Yl'111flJ1l1-:J1'U 1viei ~1 'Uvi~mnru.n-~,:jf1~11V1~e:J 1~ b U'U 

~rn-Ylu"J tvim~vi'll1vi'lle:i-:im11 • 
ml.l"J~~1tiL~'UA1;1-:i1 ~LLn ~-ru;1-:i L U'U11ti L~ei'U111111 L de:i-:i1'U~vi1 L?f ~"J"J~-:i L~ei 

" ti t.f I ti d ti I I 

fl1l.JV1~eJL'1 1 V1'U1Vi'1JeJ-:J ml.J 1vivi1f11111111'1?feJrnm-:i1'U'Vlvi1L?f~"JLL'11 bL'1~U11f1!)11LU'UViweihm-:il?l1l.J 

;e:in1vi'UviLL ~-:i &1ruru1'Vlflu1~m1 m11 '1~e:ie:inviu-:i~v-rmeMm1-rum1u-:i1'UtY'U 1 ~1 ;LLn~-ru;1-:i 
v It.I "I '\J 

I II I II I II II I/ ~ 

f111'11m~W1Vl~Vl'Vl1tl'1~'11tl1 V1 Llje:J-:J1'UVl-:JV1lJV11'11l.J~(\j(\j11V1 Lb'11 L?f'j'1'VJf1 

u ' u 
~- eJ\1l'l1fl1'l.h\J 

r11u 1'u l?l 1l.J~ryry1 ;1-:i LL 'LI u ~1 v Le:i n ?111u 1~ m vi 11m~L~fl'Vl1eiu fl ~if vi~ei; ei 111 fl'1'1 ;1-:i 

LU'Uviu-:i~v"J~nTv1'Uvi ~-:id 

~ .m mru~~1'u;1-:itl1-:i1'U~-ru;1-:i 1u;1-:i~1-:i1 ~~~'Uvi1flfl'Vlvvivi-d-:i tviti 1~1;1'u 
" " 



~.l!:l mru~~-ru;1-:iui)u~~~~qiqi1;1-:inv"1;1-:i 'Uvmvtiimnfl;v ~.(9) '1~n1vt'U~ 

A1u1'rn U'U'nV1'UL uwil1'U1'UL~'U"11Vvl11 'UeJ"111;vvat o .l!:lct '1Jel'l11fl1'l1'U;1'l 
,/ 

@o. fl1'j~UU'j~n'U~1111~11~Un~'jv~ 

~'ll'U~1111i.J1~m~11f\1B L~fl'mviifl~zj-:i 1;v11~ruru1;1-:i "1111LL uu ~-:i1~u 1 'W;B <91.rn 
\J """" , 

Vl~B;ell'l fla'l;1'l L U'UV!U'lav LL;1 LL~ mru '1~;v-:i1'ui.J1t tl'Ufl1111'1i11~U fl'V'l~el'l'1JB'l'l 1'U;1'l~ Ln~~'\..1[)1v1 'U , 

1tv~nm 1~~Bvfl11 l!:l u i1u'1~'11fl1'W~m111;1'u11vu-:i1'U 1~v;v-:i~u~~1111~v11LL'1111LL;1'1l1~1;11111;~ 
./ 

~'lL~11mv1'W <9lct 1'W i1uf1~'11fl1'W~1;1'rnL;-:im111-U11~ufl'V'l~v-:i , 
II 

fl1'j~1VL~'Ua1~Vi'U1 
lld V I II I II l II 

~W'U'1JBLG'l'Uvi1~'VIULG'l'UB'1Jv1'Ub~'Ua1'l'Vl'U11 'UeJ"111111Ln'U1vVa~ <9lct '1Jel'l)1f11fl1'11'l ,, 

~-:ivt11~ LL~~-:id'1t;v-:i~-:i11vuvt~m.htnm~'W~1-:ivt~1 L U'UW'U6Ut>111'~'U1a 1 'Viv vt~vvti1-:i~v~1i.J1~n'Uvt~v 
"' 

II ~ < II II I I 

vti1-:iavf11i.J1tn'UBLafl'Vl)vUfl"1'1JB'l6'U1fl11Jl1V 1 'UU)t L'Vlf'l "1111LL UU~'l)~U 1 'U'llel <91.ci'. (rn) 1 VI LL fl fl)11flel'U , 
" " 

11111'rn~'Ua1-:ivt'U1U'U 

@m. m'lim~'UU'l~n'U~a .. :n'U 

1'U1111~1m~'W1~LLn~fo;1-:iLL~at-:i1~ ~11;1-:i '1~~m~'U,\'1'U1'U;vvat (9)0 (~u) 'llv-:i ,, ,, 

L~'U~;v-:i~1v 1 m1~iTm~m U'Uu1tn'U~a-:i1'U 1'Wmru~L~'Ui.J1~n'U~a-:i1'U'1t;v-:icifl~fl111~~1fl11;vvat ,, 

<9lo (~u) 'Uv'lA1;1-:i~-:ivt11~~1'u;1-:ii1~V16~'1t'llm~'Wi.J1tn'U~a-:i1'U~'U 1~v~1'u;1-:i'1t;v-:i'111vti1-:i~v ,, ,, 

~1u1t n'U'llv'l6'U1f\11vt~vvti1-:iav~1i.J1t n'UB L~fl'V11viifl~'llv'l6'U1f111mv1 uu1~ L 'Vlf'lt>1111 LL uuvti1'lav 

~1i.J1~n'U~-:i1tu 1 'W;B <91.ci'.(ct) 11111'l 11~v ~11;1-:i L ~m U'Uvt~fli.J1tn'ULL 'Vl'U . " 

'" 
LL fl ~1'u '11'l'V'l 1'111nu1111'11 V L~ 'U fl1'11'l'l1~"1~'VI1 V ,, , 

II ~ 1 II 1 

@m. 'tlva~1'Uih151'Ufl1'jV'U'tlmaumLa~~fo 'I 

ii I d II I I II 

fl11a-:i'U1111 'W~ruru1'1tmtv111~t>1B L11B m111~1'uv'Uml L~'U fl1flv"111'l'11fl L~'U u u , 

'lUU1t111ruu1t,\'1u V'l .f'l . l!:l<fb~ Lb;1L~1,j''U 
d II "d II II 11 I.I 11 11 

(9)6Tl.l!:l Ll.JVfl)111~A~b~Bfl~V'U'1JaLG'l'UV11V1~1vtLU'U~1'u'11'l LLat 1~"1fla'l'11'l "11l.Jn1) " ,, 
Cito ~ Cito I' II II 1.14.1 II LI v ~ 0 ,,d d ii CV I I.I I 

iJ 1t m ~ 11 f\1 e:i Ln fl'Vl1tl'U fl'1 LLnl ci 1~1u '11-l '1 t t>1 B'l '1'l'Vl1B'U1 G'l'l 'll v'l 111L'V'leN1u '11'l ~" fln 11L'1J1111'11 fl t>11'l ,, 

i.J1tL 'Vlf'l LLG'tt'lJB'l,r'U;v-:itl1L ;11111~vV11-:iL~B 1'WL;'U'Vl1'l~:WL~B1 'Vlm~'UB~ LLatG'111111ci 1~u~11111'u'll'U1;tJrn.J ,, 
d I II I II .J II II II l 

'Vl1'~11'U (>) ~11fl1) fl )~'V111'l fl11'U1 fl11U )t fl1f'ln1 Vl'U ~ ~~'\..I'll el LG'l'U el'l!'l L U'U~ 1'u'11 'l '1 t l'lel'lU !Ju~ "1111fl~Vf111m1 
" mv1111G'l'lL"1~111111V'l1ru'l!v'U11 ~'lii 

(<91) LL ;'lfl11"''l'Vl~v't11~'l'1JB'l~'l fl~11 L ;1111'11 fl~1'lU1~ L 'Vlf'l~tl 11)11 L ;1~1 



L~B 1 YltJ'11n~1 ,nJ1~ L Ylf'llJ1EJ'lth:m11f'l1 viv L;'ULL~'1~ 1;-ruv'4fY1\91'11nml.lL;1~11 ~mwin~'l'Uv'ltT'U 1~m~ei 
~'U ~m ~L~ei 1 viv zj'l'1~;ei'l 1;-ruei'Uru1\91L ~'UtT'Unv'Um1vin'Uv'l'1'lL~v~'U vi~m U'U'Uv'l~-r;il.J'U\91~11m1 

, u , ""' 

"' "' "" ~1tJn11'1'lL'11l.Jn1Wl1flJ•1JV'U11 

C9lm.m ~~'U;mG'l'Uvzj'lml.l 1;ri'~L~eimL;11~1 tJv11'1ryry1vi~ei;eil'!n'1'l;1'l L U'UVIU'l~ei 
mv L 'Unm~n1vi'U~~'l1~u 1 ;L 'U;B rri ml.l'1~~uvi~ntJ1~n'Um1~'U;VLG'l'UeJ vi~m~vn;v'l'11n~eieinviu'l~B , " 
~1tJ1~n'U m1~'U;eJL'1'UeJ~'UVi LL'1~fl1'1W'111ru1L~vn;ei'l1~"ll~1 ;Fl11l.JL~tJVl1tJ~'U (;1i1) 11l.l~'l'1~W'111ru1 

1 ~L U'U~~'l'l1'U \911l.11~ L iJ vu m~vi11'l m1FJ~'l11;1 vm1..J~~ei..r~;1'l LL'1~m1u~vi11~'1~.fl1Fl-r;i " , ... 
C9lm.<i'. ml.l'1'l1'U~vii~'1~LL;1 'UL ~l.JL~l.JL~v'U 1 'U vi~ei;ein1vi'U~ L 'ULL uu'1ryry1vi~ei;ei 

\9ln'1'l;1'lL U'UVIU'l~ei 1 ~L U'U 1 tJ\911l.lm1l.JL 'l:i'U'Uei'l'11un'l1'Uefom1'1'l'1~ (;1i1) " , 
C9lm.ct L 'Umru~ LB n'111LL 'UU~1 mei nG'l11tJ1~mm1FJ1a L~ nvi1ei-U n~d iim1l.l-LJ'~vi~ei 

LL;'ln'U~~'U;m'1'UeJ'1 ~;ei'ltJ nllii\911l.lri'11'W'1otJ'UeJ'l ml.I r\'11'W'1ov~'ln~111 ~~m U'U~G'I~ LL'1~ ~~'U;m'1'Uti 
\J ~ , \I 

1~ii~Vl5L~tJn;B'l~1L;~1tJL~~ L~l.JL~l.J 
11 I II II 1 lld II 

C9lm.b ml.I eJ1'1UWn1f'ltJm~nm1'1~'11'lLUmrul'!ti 1 tJffi~ L~tJVit-JtJ1.J'UVL'11.Jt1'1~L~tJn 
" 

;e:i'l~1L~vvi1v1~~ '11nml.l1~1; 
( C9l) 

I ti d ti II ti I I 

ml.I 1l.J 1~-rum1'1~ff~'H~1.JV1'1~ 1'1lL1.JnT~'1~'11'lVl~eJ 1~-ru~~'111LL\911l.J 

II I ti I II II I I I .d 
li11l.JVl~eJG'll.J tJ ell.I nu tlUt-J ~'U'U el LG'l'UV11 tJBU Vl~tl L '11Vl'U1Vit 'Un 11LG'l'UB11Fl1 Vl~e:JG'ltl11 m~v\'1 n11Vl'1~\9ltl'U L~ " , 
1 'Un11LG'l'UV11Fl1 

(m) m1v11m1..r~;1'lFJ~'ld~ei 1tJm'1nei1 ~Ln~m1l.JL~tJvi1mLn ml.I vi~ei 
m~viu~eitJ1~ Lv'1lu~1511ru~ 

(Ci'.) mru~'UL'Uvl1UeJ'lL~v1nu (C9l) (~) vi~v (m) \911l.l~n1viu~L'Un!Jm~vi11'l 

zj'l eiei nl'l1l.JF111l.l 1 unnvim v11;1 tJ m1..J~~e:i..r~;1'l LL'1~ m1u~vi11~'1~mFJ-r;i 
6J , "' 

tld V II .di 1 < 1 CV Cl.I d II' 

(9)'11 .rri t-J tJ'U'UB L'11.Jtl'1~\9ltl'l L'1B n'1Jv'lYl1'l n11BVlli1flJLL'1~'1lB'lV11'l n111U'Vl'U'l?IB LL '1'l " , 
<Q '- tit 't ,d II ".d II q ' d 

\9ltlUt-J'1n11'Y'l'111flJ1eJVlli1flJ 11\91'1 LL\9l'U1.J\9ltl1.J n1W'U'UB LG'!Uel LL'1 ~Vl1 n t-J tJ'U'UB LG'!Uell.J Fl11l.JU1~'1'lF1Vl'1 ~ , " 
eivi51rut-J'1n11tJ1~n1f'l~'1l'U~n11..r~~ei..r~;1'l '1~;e:i'l~'Ueivi51ruLL'1~-ruviu'l~tiLL;'l\9leiun11w'111ru1eivit51ru 

, \I " , 

~1'U~ei'lvi1'lm;L~e:in 1 ;L ~1tT'U 
' ' " 

@er. n1".itl~\J ".i1fl1fl1'31'Unei~·n:i 



m1tl1\J11f11A1-:i1'Unv'1;1-:i\111:W'1\ll'rn11tl-ru11f11~-:i1~u 1 'LI;v <9l .ct '1~i11m 1 ;1 'Umru 
'IJ • 

~ A1-:i1'Unv'1;1-:i'1\11'1-:iV1~m~:w~'U L\11CJ15m1~v 1 ud 

\111:WL~v'U 161J Vl~mnru.,.; '1\111LL'1~151°i1'U1rum ;rru~ruru1LL uutl-ru11m 1;\111:w:w~ 
'IJ u u 

flru~-r~:w'U\ll~L~v1'U~ lvlv ~'IVl1fl:W lvctmlv L~v-:i m1~'111ru1~1mV1~v;tl1~nvum~Y.M1'Unv'1;1-:i ml.I 
.. 'IJ 

' ' 
V1i!-:i~v~1i!m'161J1Bfl11flru~-r~:w'U\11~ VI 'U1 olvom/1 <9lo~ '1'11'UVi l!J<i'. ~'IVl1fl:W l!Jctml!J .. 

I II d t I II ti ~ .J 
?1mm1tl-ru11f11 (?Imm K) '1~\llv'lfl'IVJVJ1~~uV1ri1V1'U\11b1 'LI1'ULL'11L?l1'1\111l.JV1 
'IJ 'IJ 

t.I .J I.I II I ti II 

ri1V1'U\11111 'U~ruru1 Vl~vmtJ 1 'U1~CJ~ L1'11Vl ml.I 1\1161JtJ1tJvvn 1 tl L\11EJ'1~ 1'11'1m61JmV11-:i11'lfm1m\111~u1 'LI61Jv 
'"'u \J 'I 

@<r. 111i;i~~1'U~iie:i~1\I 

L~v ml.l 1;"1\11L~vn;d'U;m'1'UV11CJ1\111 ~L U'U;-ru;1-:JLL'1~ 1;\lln'1-:i;1-:inv'1;1-:i ml.l 
'IJ 'IJ 

~1'Un11VJ\11'1v'Um\111~1'U~i'.lv~1-:iV1~v;~1'Un11VJ\11'1vul.l1\111~1'U~i'.lv~1-:i'11n flru~m1l.ln11ri1V1'U\11 
.. 'IJ .. 

l.l1\111~1'U LL'1~Vl\1i?lvu~i'.lvLL 1-:i-:i1'UV1~v?l'11U'U61Jv'IV11'111'1!n11~'U Vl~v?l'11U'UL€ln'lf'U~VJ1-:i11'1lm1-ru1v-:i .. 

11'llfl111; 1 'UeJ'm11~~1n11;vtJ'1~ (j)Q 6()€J'ILL~'1~?11'll1~1'1LL~'1~;v'lij'11'U1'U~1'1€l~1'1,;€JEJ (j) A'U 1'ULL~'1~ 

?116()1~1'1 ~'l~v 1 ud 

<9lct'.<9l tl1'1 . '1161J1~1-:inv?1;1-:i V1~v'1161J1~1-:i foo1 V1~v?1161J1~1-:i~111'1 

<9lct'.l!J ll'11n1Ltl61 LL'1~ffiuv'Ufll1\11U1~nvUl'll1~~11'11m1l.Jfl1UfllJ ,.lj . 
@b. m~tll]u~i;i111n~~111ima::~:a ifou 

1 'U1~V111-:i1~ CJ~ L 1m m1nv '1;1-:i ;d'U;m'1'Uv~1;-ru m11'1\11L~€ln1 ~L U'U;-ru;1-:i;v-:i 
'IJ 'IJ 

tl~u1i \111lJVl~mnrusr1~n~VllJ1tJLL'1~1~L UCJU 1;ri1V1'U\1111'1\11mfl~'lfl-r\11 

@~. m~tl~:aiJ'U~am~tl!ju~\11'U'llv'l~tl~::m:ium~ 

n1l.l ?11l.l11'1U1C.J'1n11tl~u1i-:i1uLL;1L'1~'1\111l.l~'lJ'lJ161lv-:i~d'U;€JL?l'U€l~1;fom1 
l'i'\11L~vn 1 ~ L U'U;fo;1'1L ~vi.11mth~Lilt1m1m1tl nm1-:i1'U61Jv'l;tl1~nvum1 

'IJ :;.J 'IJ 

~-:id V11n;d'U;€l L?lt1vvtl;-rum11'1\11L~vn1~ ~1'ULnru'Yi~ ri1V1t1\11'1~'1 m~ru m1~'U; v 
'IJ 'IJ 



II tl 11<> .:j <>_!II 
~11lbBml1'rn'Uu'V11meim11-a -a~WJ(j)':i1fl1"1\lm~n'Vl':iB'Un'61 'ilB @.@ (6'11) 

':i1EJ~~b~EJ(j)bb~~Vi~nbnW,,\11'UU~Vi1':in1':i"':i1"':iL'U':i~Vl11\ln1':iriB~~1\I . . 
rn'ilVi eb - ~ 'ii @/ er /ki~~ ~\l·foVi @c:<: ~t)A~ma'U m~c:<: 

., 0 d 
(9) .'ll tin 1vt'Y \j) b fl 1ti\lvtii1 v ffJ 'IJ flil n 115111511 

er.Y'IJ~1\l~ti\l~\j) bl?1 ~vii bbi.1~&i\j)~\ID1v 51115111 'Y~'Y~~ii m1riti?11'1\lvt~ti'IJ1ru~V11\lvt~ti?1~~1'Y 
'U 'U 

1?11iil'iiimri~ti\lvtmcim'IJ fli1m1SJ115111 'LI\11'Y ri ei?11'1\I \11'Y'IJ1W~ bbi.1~\11'Uu11\11'm~1V11\lvtffN bb~'Y~'Y (ii'Y1flii 
'\J " \I " 

lvctb®) 'llti\lmi1'Vl1\lvtffN zj\I bb~'YD1ff'iJ11511~\liJ1mb 'Y~i11 iJ1 m~ti'Y bbi.1~iJ1ciu'll°i''IJ 11i1~\lbb~\l~\I ~ti\lv\'1511 n 

bb~'Ybvt~nm'IJ~\ln~~vt'Y11~iJticin11 (9).\v i'.Ji.1~ bilm (btl~1~bb~\l~\lmSJ 1off bb~'Y 1 ~~fl1~'\Jm'Yl?1 m1iivt'Y11~iJtici 
n11 b iJ1.1~bi11?11 bbVl 'Ul~) lJ(j)~'IJ~1mb~'Y1?J(j)?J~Vlti'Ybb?l\l~iil'i1?1~Vlti'Ybb?l\ll~~1 n 111~1ii''IJ ~ miim1J11~1'Y ' ... 
iiein .bob-lvctcs:'.ci vt~tl ASTM 0 cs:'.cictb-lvo®ci (Type ci) 

QJ .i=:. llcv i.I 

1v . m1m'IJ~(j)'lJffll'llti\1~1U'il1\I 
" 

lv .C9J ~'i'IJ~1\I~ ti\I~ (j)vl 1 bb~'Ym1'1.Jl)u&i\11'Yfl11i!Ui.1ti(j)Jl v 1'LIm1v\'1\11'U1 ~?ltJ(j)fl~ti\I n'IJ 1~1ii''IJ 

m1~\j) m1m1ii'lJi.1tJ(j)Jlv1'Yn11v\'1\11'Y bbi.1 ~~ \j)vl 1 bb~'Y m1~\j) m1SJ 115111~vt11\ln 11rie:i?1~1\l1 ~?le:J(j) fl~ e:i \I tl'IJ 

6'1.fl1~~'Y~ bbi.1 ~ bb~'Y\11'Y ri €16'1~1\le:l ~1\I1.1~ b~ CJ \j) bbi.1 ~'1! \j) b "il'Y bb~ 1b?l'Y€ler11~ 1\1~ 1'Uer l°l'J'IJ fllJ\11'Y b ~ff~ 5111ru11 ~ 
'U 'U ' 

~ I 0 Q. I ii 

m1ii b vt'Y'lle:J'IJ n e:J'Y m b 'Y'Y m1 ne:i ?111\1 

iv .iv er.Y'IJ ~1\1~ e:i\li;i°1 b tJ'LI ni1 {;) 1i1 bb~'Y'IJ nu~ \11'Y~1~ b?l'Ye:i 11 n'IJ er11~1\le:i~1\I b fl~\lfl'i\j) bbi.1 ~ 
'U ~ 'U 

?JtJ(j)fl~e:J\I n'\Jn~vtm v 1~ bu V'IJ bbi.l~~iie:i~ b~VloLJti\I tl'IJ fl11i!Ui.1e:J(j)Jl v ~ ~e:iii1 1 ci\11'U~i.1 m-a~1 b tJ'U\11'Y1?11ilbb~'Y 
Iii'\! n~111 ~er m'IJ fli1\l 1'U foVl 11'\J ti ~1\liJ tici ~u m~i.l~fl r\I vt1 n?J m~ bn \j)~ e:iii'IJ~ b 1ru1fl1 \I m1 ri e:i?11'1\liim1ii b~ ci\I 

'U ' 

~SJ~ bfl(j)fl11ii 1~ui.1e:i(j)Ji' cin'IJ b~1vtiJ1~erunu~\11'U bbi.1~/vt~e:i u1~'lJ1'lJ'Ymoff b'1'YV11\I bde:ierm '\J fllJ\11'Ybb~\lbll'Y 
'\J d..J '\J '\J , 

vt'Ll\l~e:i 1 ~er.Y'IJ~1\lvt~e:i(;)1 bb Vl'Y'1Jfo'IJ1\lmmm1m1iiui.1e:i(j)Ji' v 1 'Ym1v\'1\11'Y bbi.1~/vt~e:i ~\j)~\lthve:iumruSJ11SJ1 
'U ' ' I ti II ' II I 

b ~m&iii erfo~1\I~ e:i'l'IJnu~1J11i11\j) v 1~'1rnoff 1 ~\l-Uerfo~1\l 1~ii~ VJ5b~ci n~e:i'll'i1~1b tJ'Ym11 'Y'11'LI'Llb ~l.lb~l.1511 ner 
'\J ~ '\J '\J 

11~1\I vt1n 1~i;l'1 b tJ'Y ni1er11~1\lii~'Vl6i\lvtci\j)\11'U 1\j) v 1~ ~ e:i bU'U b vt\J\ 1 'LI ni 1"tJ e:i "tJ v 1v e:i 1 v~n 1 fl 1 1 bbi.l~~e:i b ll'U 'U 'I , , g~ g~ 

c::t. tlcv ii 

1°11 1 lJ~(j)'(J€)\1~1'\JSJ1\I 
'U 

iv.m er.Y'IJ~1\l~e:i\1'1 \li1e:i'IJiJ1 mbi.l~e:i'IJ mru"il11SJ-a1?11iiii1m~1'Ymii'Vl1\lvti.11\I 1~bbri iJ1v"il11SJ1 
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