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V11ntli1n{]IPiflA ru~mi:umi~ "il1iru1e..iG1mitli~m\?li1A18 b~ n'Vli€lu rnH 1 ri €l'LIVl'1€l1 u'llru~ 

~:i1 nw~ "iJ11ru1.iJm?lu€l :i1 e:J~u.LJ €l b?l'U €li1 C.Jb\?l m~vh m ieYu b iJu m i-li\?l'll11.:i mi bb'li .:i-liu ei 81-:i b lluuii:W m:w 
" 

oil ei (9). b (Iv) bb G'l ~A ru ~ m 1:wn11 .., b zj fl 11 :i1 n 11n1~vi1e)miJ'LIm1oiJ\?l'll11.:i n 11 bb 'Ii .:i -fl' 'LI ei 81.:i b lJ 'LI u 11 :w 

Aru~m1:wm1.., "il~~m1tJzjei ~~uoif m?l'Wei11 tJi!u €lei n"il1 n m1 b uu~~'UoiJ m?l'U ei bb~~ m:w'Vl1.:1V1~1.:i"il~ ~"il11 ru1~.:i L 'Vl~ 
" " e:f~u.LJ €l b6'\'U€l ~.:in~ 11 b iJue:l~.:i.:i1'U b 1u bblPi m:w'Vl1.:iV1m.:i "il:::Vi"il11 ru1 b ~u11~~'Uoif m?lum1tJif 'U l'lb'll bU'U ~~ b~:w1~:i1 m1 

'U 'U 'U \I 

m~vi1~.:ifl~11bbG'l~1ITTVfm1:w~1id'.lmllutl'i~Lt.1'lJtl1PitJn11Vi"il11ru1'lJei.:in1:w'Vl1.:iV1m.:i 

co:'..~ ~~uoiJm?l'U€l"il~~€l.:itJ5u&1 ~.:i\1 
(®) tl~u~~1:l..lb~€l'U 1 'll~1~ti111 'Ub8 f16'111U1~f11\?l111°11Bb~n'Vl1flUfl~ 
(Iv) 11A1~b6'\'Ufl"il~~fl.:ibllm1A1~11:J..1m.gl;JG1rl1b~:l..I bbG1~.rn.g~'LI1 (t11:i1) 

11:l..lrl11-if~1C.J~.:Jtl1.:i 11~1C.Jbb~1 
(Gn) e'.i'~uoilm?l'Ufl"il~l'1ei.:iG'l.:i'Vl:::biJC.J'Ub~m.iJ1?im~mum1b?l'Um1m m:wi'u nm ~n1vt'U\?l 

" " 
(<t )e'.i'~uoiJm6'1'Ufl"il~t1eium1b?l'Um1A1~b?l'Umb~11lJ1~ 

" 
(er) e'.i'~'U.iJei b?l'Ufl~fl.:i~n~1bbG'l~vi1A11:w b oih 1"il1 u'.i:::uu bb~ ~15m1 b?l'U fl'i1 A1 ~1 £J151..h~ m\?l 11 \P\1 

" 
~b~fl'Vl1fl'Ufl~ 'llfl.:Jfl'i:WU11J~flG'\1.:J~bb?l\?l.:J11b'Ubl'\.Jb6l11'1 www.gprocurement.go.th 

co:'..~ e'.i'~'U-if fl b?l'Ufl~ b u'Ue:i'lJu~ n11b?lufl11 A1 ~fl.:i"5'\?lvi1 bbe..iu rn11 -if~?l\?l~e..i~~m C.J1 'Ut.h::: b 'Vll31bb~::: 
" " ' 

bbe..J'Ufl111-ii'bvt~n~i:.i~ ~mC.J 1 'LI'l.h~ b 'Vl\31 ( l11:i1) L\?ltl~'U 1~Vl'U1C.J.:J1'U'llfl.:J~:O.rnC.J1 'W bo l'U UUD\?l"il1ni''U m'LI1:w1'W~ruru1 ... ,, ,, 

U1'Vl) 

e'.i'~'Uoifflb6'1'Ufl\ilfl.:i11.:ivtti'm.h~ n'\..lm1b?l'Uei';i1m'V'l~m..1ntJn1'.ib?l'Ue:i11m'Vl1.:i'.i~uu~\?l~fl~\?\~1.:imA1:o " ... 

~1 tl~b~ n'Vl1flun~ b\?\C.J 1 oifVI~ ntl1~nufl81.:ivtrj,:i fl81.:i1\?l~.:i1Pifl 1 ud li\'1m'U ___ .. -~~-~.~~~,~---·-· _ ... m'Vl 
d v.dVQ.li./'lJ 'V.:i..'V 21 _,.--

(~~~j,".11JJ01Vl~1J.~01'\"J1J.b.D.J~ilJJ.~OJ?t.i.J'.l'.l.1VJ'l'.l.~TW) 
,,,..- .--



- (,")) -

ct.<91 boil ri'Vli'B 1;J11'¥'1v1v1o'U1f0111boilt.!i-:i~1 tJ zj,:i b iJ'U b o\JrivriB1;J11'¥'1Viri-:i1''Uv1m-ii b -iiri'Vli ti\;) 11'¥'1Viilt.1'1i11:.: ~ti 
b~1V1-U1vi'1.'U1'Uv1~'UoV'mG'!'U€J Vli©nti'U1'Uil'Llhlbn\.I m 1''Uv\'1m1 

ct.I!> 'V!i.J'-:J~B~Tlh:.l tl'UBb~fl'Vl'H:lUfl~'1J€l-:Ji5'U1A1 'H'11 tlb 'Uth:.: b'Vll"1\Jl1a.J bb 'U'Uv1f"lru~m1:w fl1':i'U ltl'l.J1tl 

n1V1\.l\91 

ct.m ~'UoU\Jl':i-Si\i'U1'11 'Vlti 
"" 

ct.~ 'V!U-:1~ ti~ 1'1.h:.: n'U'lJ ti.:i'\.J ~,;''Vl b~'U'Vl'UVli €1'\.J ~,;''VI b~'UVl'UVI"' nvi-rw ~Yl1{;)~\rn'Uty1\Jl1 Vftl w fl 'B'U n '1fl1 ':i 

b ~ 'U 'Vl 'U b ~ €J fl 1'i'W1 ru 'lJ ~ bb"':.: th :.l fl €l 'U iS ':in '1~1t.J':i:.lfl'U\Jl1 :W ~ 'i:; fl 11'1 'lJ eH o 'U 1 A~ ':i bb '\A-:i tJ ':i:; b '\111"11 Vl tJ 
' ' 

~rnJ':i1 tJ~BtJ~,;'Vl b~'U'Vl'Uvlfi'U1f11 'Hb vl.:!U':it b 'Vll"11 Vl Clbb ~-:J b 1 ti'U1 Vl'\ll'i1U 11>1 tJ'e)'U faa.i b m-iJ \Jl1:W \911 B tJ1-:JV1U..:J ~ B 
' ' 

~1th:; n'U'lJ€l..:J5'U1 A1 ':i~ fOl ru~ fl':i'J:IJ f\1 'J'U btltJ1 t!rl1Vl'U\91 

m ruvl ~~ 'Uoif B b?l'UB111 b ~ l"lVli B l;J':i1'Wvlv\o'U1\Zl1':i?i'-:i~1 tJVli B~'UoU m·-r i\iU16'11 'Vl ti VI; BVl-U'..:J~ B " ~ 

~1U'Wtl 'U'lJ e:i-:iu~,;'Vlb~'U'Vl'UVli B'U ~,;''VI b~ 'UVl'UVli;r fl'V1-r'V'l ~ :l.l111..:J b U 'U'Vli;r fltl':i~ n 'U fl1'i bG'!'UB':i1fl1 "il t c;} m~..:i IP1'tmUtJ beJfl?l1'i 
' ' 

Q.J I 6?V iJ 6r Q.J.::::.,I q I ~ 

1;J-:inm1m b"1fl':i:U'Vl1-:J'Vlm-:i mT'ilG'!eium1ii~n\JlB..:J b 'UJ'U'Vl. ______ mQ_;;:l:n:n_r:iJL!o..<t'_Q~----- 1:;V111-:ib 1rl1 Q_~.mQ 'U. ri-:i 

®_'i!,'ilJQ ____ 'U . ./ 

mru~e'.J~tJoVBbi.'1'U8~'l.Job'm?l'l.JB1 'l.J'jU bb 'U'U'lleJ-:1 "ihm'i~'Jd.JA 1" U'it?l..:il°1"ilt1'UV!tJ.:J~ B~1tht nu 
" " 

B b~flmei\Jn~'1JeNo'U1A1'U 'U't.ht b'V1¥1b U\.IV!i;r m.h:; n'Ufl1'ibi.1'U€l':i1A11 Vl':it'1A m'.f~1:wr11'i1t1v1 ~ruru1~1:wA'1n1V1tJ1111 Vib U'l.J 

e'.JboV1~'UoVflb?ltJB1tJ'Vli!..:i~ei~1tJ"J~tl'l.JBb~fl'Vl"JBiJn6'\1 ~-:id ' " v v . 

" 
(@) mru n"ilf11 'j~'Jm~'11til'lil191Vlt btJtJ'Ub U'l.Ji.J ~U\ZlA'1 b vil-11 Vl'j:;'lJzjBn"il fl1'j~'J:WA1 !?l..:in6'111 b U'Ue'.J~'l.J 

' ' " 

(®) mrun"ilf11':i~'J:WA1 hl1tii'"ill91'\ll~b UtJ'Ub U'UU~'UAAfl 1 viii 1 Vf1~1Ae:in"ilf11'i~'J:WA1'i1tJ~~ruru1~1:wfi'1 
'I 'I Cl.IQ) 

n1V1'U1?11 Vf b u'U~ b ob'1 ~'U-ifo b?l'l.J€l nuV11.h t.1-:i1'U'1J€l..:i~i\ib uu~~u-ilm"1'Llei 
'\J 0..'t 'U 

~.:id "nl\lm<a:w~1:wA'1v1"il\9l'Vl~b -Ut.1m u'U'Ll~'UAl"l'11 vil-1" vimt.1m1:w11 n"ilm'J~1:wr11~"il!?l'Ylt b tlt.1m tl'U 
' 

vi6i'fltl-s~n'Llm'JL"1'Um1\Zl1\Jl1:w-iie:id m:1J'Vl1..:ivi~-:i-:i"il~~u1~~~'1.J6ii'm6'1'1.Jei V1'1e:i~~1tl1~n'\.J.rrn'.J1'Ll <S>& 1u 
" " 

i!'l.Jtl\9l"il1fll'Uv1m:w'V11..:i'Vlm..:i 1til'W"iJ1'iill1b~'U'll€J'lJ'j1t.J..:i1'l..!~f!AML~€ln~'l5'1.J~f11';iU'j~f\JM'i1A1b~CJ'U~Bmb~1 bl'Ubb~ ~~'U 
" " -iJmG'!'WB'i1CJ~~!?lb~Bf111zj,:ib6'l'Ue:l'a1A1~16'1MVl~€11~1"l~bL'UtJ'J'J:W6'1..:i61191hJbn'U m 'a1t.J 1Vfq.)'U1~~m~ei1~Vll~f\Jf\J1Vl~€l 

'I '\.I '\ QI QI 

-ile:i~n~.:i vi1a~~'W-ilm6'l'WB1~-W''U"il1noV'e:i~fl~'WbL~1 
" " 

fl1'iA'UV16i'ntlwn'Llfll'ab?i'WB'i1ri11:il111 'UmM17161 "il~A'l.11mMt.11l.lil~rnnb'dti 
b. vi~mnru~bt~~a'Vl51·1.m1'J-Yi"TH1.11 

b.<91 fl1'J'W"il1'itw1~~fl1'j~'lJ-UmG'!'U'€lU'i~flJ!?l'i1\Zl1Bb~n'Vl'J€liifl~A~-:Jd n'i:W'Vl1..:JVl~"N"il~'W"il1'iUl1#i'M~'WbMCJ 
,!11 v ' v ' ~ ' ,d 
b 'lJ'V!fl fl lfl ru"l'l .............. .. (vi~ fl bfl ru"l'l 11 A1/Vl'1 n bfl tw"l'l':i1A1tl1~ fl€l'U bfl ru"l'lei'l..!) ...... _ .. . 

A iJ .:$ !11 

b.~ fl11'V'l"il1'aill1~'15'U~fl1'jCJ\J'1Jelb~'l.Jf) 
" 

( n) fl1 ru1 oUV16i'n bfl rusvf 'i1A1 fl1 'iVl"il1'aill1 ~'15'1..!~ fl1 'J~'UoLJ€l b6'l'l..! €l f1'.i:W'Vl1.:J'Vl'11-:!"il ~'Wlil1'iru11\11 fl 
" 

........................ ( 'i1\Zl1'J1:1J/'i1A1 ~B'i1tlf11 'i/'J1A1 ~e:J'Vl'l..b tJ) .................... . 

( 'll) mru1 oVVl6i'fl bflrusvf <a1fl1U'a~ fl BU bfl ru svf~'l.J 1 'Llfl1':i'Wlil1'aUl1~'15tJ~fl1'i~'U-iJmG'!'U€l f1'.i:W'Vl1-:!Vlm-:i"il~ 
" 

'W'ilTrn.n h1!'.I 1 VIA~ bb 'W'Wm:1Ji'.1'iil~t1V1'1mrn~J1V1i!n~n1V1'UM !?l..:id 



- ~ -

'' " 
(©) ":i1A1Vi~'UoUelb?l'U'iJ (Price) n1Vl'U~tJ1V!Umvhnu{m.1a~ ----------------=-----------------

" (~) ________________ : ______________________ n1V1'U~tl1V1tinbvhnu1'eit1a~ ______________ ::. ______________ _ 

" 
(m) ________________ .:-_____________________ r\'1V1'U~i11V1tinwhnu1'eit1a~ ---------------=-----------------

" 
(cs:'.) ________________ .:-______________________ n1V1'U~tl1V1tinbv11nu1'eit1a~ ---------------=-----------------

" 
(ct) ________________ .:-_____________________ n1V1'U~i11V1tinbv11nu1'eit1a~ ---------------=-----------------

1~t1n1V1'U~ 1 vhl1V1'11m1ii~.:iV1i1~ bvl1nu{eit1a~ <9100 

b m V11ne'.i'~'UoUm?l'Uel":i1tlb~i'.lriru?liiuWi1:Wt1n~ei.:i~1ii-Uei ~ Vl~'iJ~'UVl~mi1'Ufl1":i~'UoUelb?l'UeJ1:Wtin~ei.:i 
• 'U q 'U ~ 'U 

Vl~'iJ b:IJA-:i'Ul\'1'U~1iloU'iJ m Vl~'iJ~'UoUelb?l'U'iJ 1:Jtin~ei.:imiJoU'iJ cs:'. bb~1 AW~n":i":iilfl1":iVl"i11":iW1~·Jli'lfl1":i'lh~m~·nri1 
" ~ banvi":ieitl n~"il~ 1:W-ruVl "i11":iru1-Um?1'Uei6l.lei.:ie'.i'~'W-U'm?l'Um1mfu b i''W bb~e'.i'~'U-U'ei b?l'Um1t11~ b?l'Uei bei n?11":ivi1.:i b viriilri'Vl~ei 

" " 
":i1 t1a~ b~t1~riru~ m~ru::: bU'V'l1 :::6l.lei.:i~?I ~~"il::: ~1.:i 1:Wri-:iu l\'1'U V!~ei b?1'Um1 t1 a~ bB ti~ bb~ n ~1.:i 1 tl'i\11nbiei'U16l.l~ miivi1.:i 

' ' V1a'Nn1V1'U~ 111 'Wtl·rnml"I bba~ beJn?11Tt.h:::m~":i1 m~ b~nvi":ieiil n~ 1 'W?i1'U~il1-d?11-:i:::?\'1fl' qi bba~ ri11ii bb~n 1>h.:i'1'W1:Ji'.l 

~av111 ~bn~m-:i1111b tl~t1u b~mtJ~t1u~eie'.i'~'U-U'm?1'Um1t1~'U Vl~m U'Ufl1":i~~'V'la1~b~m'.!eit1 riru~m":iiifl1":i"'l m"il 
. " 

Vl"i11":iU.ne-Jei'Utl":i'Ufl1":il'\~?iVl5e'.f~'UoU'iJb?l'Uel":i1tl,j'U 
" " 

n .cs:'. miivi1.:iV1m.:im1'U?ivit1:WVl "il1":iru1-tl m?l'Uei6l.lei.:i~~'U-U' m?l'Uei 1~t11:Wi'.l m-:ie-l ei'W~'U 1'Wmru~.:i~ ei 1 tJiJ 

(©) 1:W tl11flnzj eie'.i'~ 'Uoif m?l'Um1t1'1'U1 'Wu ru:U ":i1 t1zj eie'.i'-ru beJfl?l 1-:itl":i~ m ~":i1ri1~ ba flVl":iei'Ll fl~ vi1.:i d.J 'U v 'U 

":i~'IJ'IJ~ ~Gif ei~ ~~ 1.:il111t1~ ba flVl":ieJ'Ll n~ VI~ 'iJU ru~ 11 tlzjeie'.J~ei beJn 6'11-:iU":i::: m~":i11°11 ~ ba nVl":i'iJ'Ll fl~Vl1.:i":i~'U'IJ~ ~~el~~~ 1.:i~1 ti 
"' " 

.::it. ~ .::::. ~ 

eibanvi":ieJ'Ufl?16l.lei.:imiivi1.:iV1m.:i 

(Iv) bJmeinzjeie'.J~'U-U'eib?1'Uei1'Wm":ib?1'Uei":i1ri1vi1.:i":i~uu~~Gifei~~~1.:il111t1~banvi":ieitln~ 
" 

(m) b?l'Uei 11t1a~ bBt1~ bb~n ~1.:i 1tl"i11fl1.iei'W16l.l~n1V1'U~ 1 'W beJfl?11-:itl":i~ m ~":i1ri1~ ba nvi":iei'Llfl~~ 
b U'U?11-:i:::ci'1#lru V1~eii'.l~av111~bn~ri11ii1111 b u~t1ub~t1 b tl~t1u bbrie'.i'~'U-U'ei b?1'Um1 t1~'U 

"' " 
n .ct 1 'Wm-:il'i' ~a'Wm":itJ":i~m~":i1ri1~ ba flVl'rnti fl~VI~ ei 1 'Llm1v11~ t1Jt\J1 riru~ n ":i1ii n 1-:iVl "il1 ":i ru1 ~am ":i 

u1~m~":i1ri1~ banvi":iei'Llfl~V1~eimiivi1.:iV1m.:i i'.l?lvi51 ~e'.i'~'U-U'ei b?l'Uei~ bb"il.:i-Uei b Vl"il'i\11.:i b ~ii b~ii 1111 miivi1.:iV1m.:iij~vi6~ 
" 

"il~1:Wfu-U'm?l'Uei 1:W-rm1ri1 V!~ei 1:Wv111Kruru1 V11flotleJbVi"il"il1.:i~.:in~111:WbV1m~?1i1V1~ei 1:Wtifl~ei.:i 
"'"' " 

n.b miivi1.:iV1m.:ivi1.:iH~.:i?lvi5~"il~11H'rn1m~1?1{?1 V1~t1":i1ri1V1-d-:i":i1ri11~ V1~ei":i1ri1~b?1'Uei~.:iV1ii~m111 
' 

bba~m"i1Vl"i111ru1 b~ ei fl~1.:i1'W'11'U1'U Vl~'iJ6l.l'U1 ~ Vl~mum ~ ":i1t1fl1":iV1-d.:i":i1t1fl1":i1~ V1~eiei1 "il"il~ t1 m~ fl m":itl":i~ m ~ 

":i1ri1faanvi":iei'Lln?1'1~t11l.1Vl"i11":iru1~~~1.:ibat1n1111 ~~bb~"il~Yl'i\11":iru1 ~.:id bvleitJ":i~ 1t1'll'16l.lei.:im.:i":i1'llm":ibD'Uci'1fl'qi bba~ 
1~~ei11m-:il'i'~a'U6l.lei.:imiivi1.:iV1m.:i b.U'Ub~~6l.l1~~~'U-U'eib?1'Uei"il~b~t1n1'ei.:iri1H~1t1 V1~eiri1bat1V11t11~1 ilbl11-:i1ii~.:imii 
vi1.:iV1a'N"il~Yl"il 1":iru1 t1 n b~n m ":i tlw m{?l":i 1ri1~ ba flVl":ieiil rnfaa ~a.:i 1 vi'l'fe'.i'~'U-U'e:i b?l'U e:i 1, ll'Ue'.i'vl.:i .:i1'U 1:W11"il~ b U'Ue'.i'~'U 

" " " 
oif m?l'Wei~1111-rum":il°l~b~ein'Vl~e:i hlnmii V11 ni'.11. Vl~~b zjei~e:i 1~11~'U-U'm?l'Weinwv11m":i 1~t11:W?1"il1~ boU'U m":ib?l'Ue:i 

' ' 
beJf16'11":iel'Ub U'Ub Vi"il V!~ei 1 .Uzjeiuririao":i":ii!m V!~eitl&1uriria~'Llm b?l'Llm1ri1 bb Vl'Ub U'Ll~'Ll 

' ' 
1'Wmru~~~'Ll-U'ei1.?1'Llei":i1t1~b?1'Uei":i1m~1?1~ b?1'UPJ":i1ri1~1"il'Uri1~V1mt11~111:Wm'i\1~1b'Ll'U.:i1'U~1ii 

" ' 
1.eifl?11-:itl":i~m~":i1ri1~ ba nvi 1e:itl fl at~ riru~m1iim1Vl "il11ru1~am1tl":i~m~":i1ri1~ ba nme:i'Ll n~V1~PJmiivi1.:iV1a 1-:i"il ~ 1 ~ e'.i' 

" 
~'Uotl PJ b?l'UPJJ'U;ff bb "il.:i bba~ bb?l~.:iw~' mn'U~ vi 11~bzjPJ1~ 11 ~~ 'UoU PJ b?l'U PJ?11i11":it1~1b'Ll'Ll.:i1'Ll~ 1ii beJ n?11-:itl":i~ m~":i1 ri1 ... " 
faaflVl1e:J'Llfl6'11 ~b?l~"il?li!'IJ":iru Vl1nfl1~bb"il.:i 1:W b D'U~-ruw.:i 1~ miivi1.:iV1a-Ni'.l?ivits~"il~ 1:W-ru 

" 
oif ei b?l'UPJVl~PJ 1:Wfo-:i1ri16l.lei.:i~~'U-U'ei b?l'Um1 t1'1'U ~.:ide'.i'~'Uoif PJ b?l'Llei~.:ifl~111iJij?lvi5 b~ t1n1ei.:i1"111 -ll~1t1V1~eiri11.~ t1V11 t1 

" " 
1~~ "il1fln":ii!Vl1-:!'V1'11-:I 



- <i -

b.!11! ntJ'IJa.:i'U1ii1'1JG1qiqi1miiv11.:iV1a-Ne:n'1'\.h~m!'ltinb~nm1th~m(9111A1~b~fl'Vl1€1'Lln~ V11mJ11nn 

i1il m1m~vh~ b oif 1ft' mmw e'.i'~'IJoif €1 b6'!'1J€1~6llt.1~ m 1th~ m (9111 A1V11€1~1~-r'Um1A(91b~€1nile.i~u1~ lti'lliH1iin'U Vl1€1il 
" 

ci1'1J 1~ b~ CJn'Ue'.l~t.1-V m6'!'1Jm1C.1~'1J Vl~€1-U~'IJ11.:im1 bb oiJ.:i-Ut.1eJtl1.:ib tJ'UiJ'fi" VI~ €16'!iit1eJiint.1n'Ue'.i'~'Uoif €l b6'!'Um1ti~'IJ Vl1€1 
" " 

b-.il'1viu1~him1b6'!t.1m1A1 V1~e:icieii1m~v\'1m1'Vllil~WJ~'W1(911t.1m1b6'!t.1m1A1 
' 

b.~ V11ne'.l~t.16ii'm?1ue:izj.:ibllt.1e'.i'tJ1~nmJm1 SMEs bi;'f'U€111A1?1.:ini111A1~1?1(91'UtJ.:ie'.l~'Wiim?1t.1ei11ti~'IJ~1~ 
\I 'U \I q \I 
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~11~1..:!81';(11~eH'u~1..:ib ~ii b~ilrni&l111Jf ..:it11ti bl°l~e:i..:ivtme.i bba~~ruun flJ';(J 111\li'UeJn b vtumn n~ri1vt'U111 
'U 'U QI QI 

111 'LlmmJi1'U'Vl~€l bb m'Vl1..:i'lll)iJ~~n~11111 'W11il°l bb 1n bdei b ~'U11'il~v111 ~bn111m1lltlaei111.ilti~..:it'U 

rn 1rieJi"t{1..:i6'1~'V'l1'Uu~b1 ru-vlii i't~'V'l1'U b~llei ci ri eim1~ ~1 b il'W mi ri €lii'1{1..:i eW'lJ ~ 1..:i ~eJ..:i~ 111v'i1ii'l~'V'l1'U 
" " brjtJ..:ivt~€l'Vl1..:JbrjtJ..:J\911llbb'lJ'lJb"1'lJ~ Seti ocf-® zj.,:immit:l{utl1vtii'nmi'Vlf\'lleJ..:Jm'U'V'l1'Vl'U~'lJ'U1111 Htvo-<S'.<S'. 1~ vt~ei 

\911llv1~11~1..:in1vt'U111\911lll°l11lJ"il1b U'U 'V'l{eim~..:i~ei..:i\91i1'ili"teiu111bba'l111..:i~mn 1 ~eiti1 'Lli'tm'V'l~ bb~..:ibb 1..:i bba~'llaei111.ilti 
'U 'U q 'I.I 

\91'6'1€ll11i~tl~b1"11~1-U..:i1'Ueici 
" 

i't~'V'l1'Ub~llci1'U~b u'Ll1~ 'Vl~€li:l1'U~b umvt~n ~fo~1..:i'i\1~~€l..:i~111 rni~ei€l€l n-u1ci..:ilJ€l'lJ1 ~n'lJ 
b~1vtthv1'lleJ..:i~11~1..:i ru v1zj..:i~11~1..:i"ll~1~bb~..:i1~'Vli1u rn1{€l\91eiileJ ?1~'V'l1'Uzj..:idJ'U1~\91aeJ111 1m.U1t5~111b6'11bi'lllei 

" " 'j~ ~u~'U ti'1bll'U1~ ~eif\ ei'Un ~ \911 ~tt e:i'U ~1 'U~ b uu 1iJ mrn rl1'Vl-ru~1'U~ b ll'Ul°le:i'U n ~ l'l'lJ€l..:iG'I ~'V'l1 'Ub~ll~..:ivtlJ111~iit .U 
ci1'Ut.h~neiu 11°11..:iG'l{1..:i 1 vtii ~1'lJ~1..:i~eJ..:i~111rni{eJeJein 1 ~b ll'Uii1lliJ~'lJ€l..:i~1u~1..:i 

" " 
d 4::!i d d !/Q..I ii Q..I V ~ t/Q.I V d I JI d QJ.c:i. 

G'l~'V'l 1'Ub 'IJti..:i vti€l'Vl1..:i b 'lJe.i..:i6ll..:imu"ll1..:i "ll 111G'li1..:i'lJ'U e..ii'IJ'i\11..:J b '\J'Ue'.11 e.i1€l €!€! m '\J'U6'1il'lJ\91'll€l..:J ~1'lJ~1..:i 
" " " b 'UbdeJ 1~vhrniG'l11..:i~..:irieJG'l{1..:i\911mh~ ml"lilbG'l~"ll b lJ(;lfl11"1li1"1li 1~bb~1 



- @b -

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

----------------------------------------------------------- .. ----------------------------------------------------

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

b 'Wfl'HU~~el~"5'\1\V11r:'\'1tl'rN1mba~~'W'fl-&1A':i11 erfo~1~1\l~~el~~111V111 ~bb~1 bG'l~lil.f11CJb 'W ~cf l'W 
'\l 

ti'U~~bb\9l1''Wa~'W1l.11 'Wi;1qiqi1 bba~l\l~~el~"5'1111 ~m vJVl1bba~ bb?1~?111~~ael 1111\lmhe;iulnA'U~lnA~1l.!A1':i bbrimru el-ct~ 
?lm'W~~lil~ riel?1~1~V1~el~ 111V11~1-U rn1'W bba~~-w fl-&1 A':i11 lil~~el~ 'l\911''UA11l.1b~'W'llel'U1\11 fl ~11~1~ri el'W 

'\l 

ej'-r'\.J~1~5JV1i.J1~"5'111V11':it\CJ'W~Uflel'\t'l61J'W1111 bfl~el~CJ'W~'1lJi.i'elCJ fll1 l!:i,~oo ~. 611. ~5JG'l.f11'\t'lb oll~1'Wbl91'~ 
'\l 

1111m U'U':it1CJ'W~1 V1lJV1~ellill11Vl~btiCJ'Wl.11bb~1'llJbn'W C91 u 1111CJti'U'1~1m~:wvi1~1'W~1l.!i1'qiqi1 "ii1m'W __ ::-____ ~'W 'l"l~ell.1 
'l"ltl'fl~1'W-il'U 1 ~~1V1-r'\.J b~1V1i.i'1~61Jel~m:wvi1~V1a1~ b 'Wfl1':ifl1'\.Jl")l.1~1'W~ 1~ b Vim ri el?1~1~V1~el?1~'\t'l 1'W ml.!i;1qiqi1 ~~ bb\9l 

1m~l.1~1'Wlilmb~1 b?l~:;i b\1\CJeJ-r'U~1-:lbtl'WereJelflfi11-U~1m~mn'UJ1i1m~m'l"l~~ J1il'WV1r;lel~'W fi1el~ 'l Vlr;l fi1"1iel:w 
'\l '\l 

rl1 ~1~ bba ~fl 1r;l1~ b 1a161Jm'\t'ltJ fl~1'WoU'\.J~~- ---- ------=-- -- ---- -- -.. l°l'W bba~ ~-r'\.J~ 1~ ~el~ 1''U eJ 111'1l el '\.J b 'Wm ru~ bn 111 fl11l.J b~ CJ'Vl1 CJ 

'Vl~el elU~b VI~ el'mn111oIT'W1i11 flfl1':i1-ll'':it1 CJ'W~ ~~ flr;l11 'llJ11 A11l.1 b~CJV11 mT'W lil:i bn111~'W n'U b~ 1V1i.i'1~61Jel~m:wvi1~V1a1~ 
' ' 

V1~elm:wvi1~V1a1~ bba :i b'~ elU':i:i bCJ'1l'l161Jel~V11~':i1'1l fl1':i m:wtl' CJV1'Ll~~elr:1'1tl' fl~1ma61J 1l5m':iA ru:i-r~rn'W~~ ~ G'l':i. 
"' 

ol!:iom/<il!:i@l!:i a~1'W~ @)~ mfl~1fl:W l!:icfl!:ill'li ml.!vi1~V1a1~?1~1'W~V1Blil:ibbm61Jb~:Wb~l.Jb~el'Ub61J'Vl~el~1~i;1qiqpml.1~ 
" b'Vl'WG'll.Jfl1':i 

~ !11 ..J VQ.J V !11 .:ii V ~ =. d d V o 

@l!:i. b U'W'Vl'U1 V161J eJ~ e.J':i'\.J 1\11~1\l:i ~ el~61Jel m1 CJa :i rn CJ \11 bba~ ~':i1 lil?I eJ'\.JG'I .f11'\t'l61J eJ b vi 1\11\l':i ~ 61JeJ~ ?Im 'WVlVl ~ el~Vl 1~ 1'W 
'\l '\I 

bel~riel'Wfl1':i~'U"llel~th:ifl1\1l';i1fl1 

@m. f11':i'l.J1'm1A1¥11~1'Wriel?1~1~ 

m ':itlfo':i1 A1¥11~1'W n eJ?1~1~ ~1:w?I mm':i'll-r'U':i1 A1~~':i~'Ut 'WoLJel @.cf lil ~i11l.111oU1'Llmru~l°i1~1'W 
'\l ' 

' " I 21 .:!:ii .:::., &;!/ 

flel?l':i1~a111a~V1':iel b '\t'll.161J'U 

C91. fl1':i61JeJ b~'Wb ~l.1¥11~1'\J tlelG'I ~1~~1 :W~ ruru1 bb '\.J'\.JU-r'\.J';i1fl1 b~d b ll'WV1i.J1 ~61J eJ ~ er-r'\.J~ 1 ~~l\l ~~el~ b ~CJ fl~ el~ ., ., '\l 

mCJ1'Wn1V1'W111 <io 1'U ti'U~~bb\9l1''W~er-r'\.J~1~'l~G'l~l.!elrn1'W~1111?1111Vf1CJ V11fl~'Wn1V1'W111d'lubb~1er1'\.J~1~ 'llJil~vi5~ 
'\l ' '\l 

l\l:i b~CJfl~el~b~'Wb vl:1.Jl°i1~1'Wtlel?l11~1\11 fler':h~1~ 'l~~fl\9lel 'l tJ bba:imtU~~11~1~ l\l:i~el~b~CJflb~'W~'Wl\!1 fl r.'.i'1'U~1~ 1 ~ej'-J1 
'U OJ 'U 'U 

~1~~bll'W~i;1'qiqi1~'\.Jb~CJ m~'Wfl'Wlil1fl~1''U~1~ 1111CJ b 11 'Vl1el 1~Vi'fl¥11~1'W61lel~~1111\9lel1 tl 'Vl~el 1 ~Vi'fl b~'W:;i1 fl'Vl~flU':i:in'W 
i;1'qit1J1 m~1bb\9lmru 

l!:i. mTYllil 1':iru1 r\'1m ru b~'Wb ~ l.!'Vl1ela 111 bba:i fl1':i~1 CJ b~'Wb ~l.l 'Vl~el b~ CJ fl b~'W ~'W 1\11fl~1''\.J..[1 ~ ~1l.1b~el'Wb61J61J el~ 
'\l 

~qi qi1 bb 'U'uu-ru-a1A11~ ~e:M 11'11''U m ':i ~ ':i1 lil ?I el'\.J bba ~ b ~'W'll el'U lil 1flcl1 tl' rn'U 'll':i :im ru bba:i 1 ~~elm ':i'Vl 1\11':iru161J el~r:'\' 11! fl 
" .J " ~'\.JU':i:imrubiJ'WVl~'W?l111 

' 



- <9lll'li -

G'll'l1m1iJ~\J11f11 (6'11'111°11 K) "il~~eNfl.:i~~1~~'\.J~n1V1'U~111. 'W1'Ubb~1bG'l~"ill'l1i1~n1V1'W~11'1:uirruun "' v fU QJ 

Vl~e:imCJ 1 'W1~CJ~ b16'11~m1.11~'1lt.11CJe:ie:in 1 u 1~CJ"il~ 1otl~l'l1'1JeJ.:J'Vl1.:i11'l!m1~1~1~\J111. 'W-U'e:i <91.c:t 

"' . " ~.,., ., ·'"' 1" 1J]~b,f)'Vl.:J1'Ufl'€)6'1]1.:Jbbf!~~®1'Vl!.'ll01.Jflqjflj1bb'U'\.Jy1'U]1f11 ~ 

1 'Um1~"il11ru1 b ~i1V1~e:i6'1~11fl1Fi1.:i1'U~1.:ib V1mne:i6'1~1.:i 1Vf1"11mrul'l1i1G'lm ~.:id. -
p 

p 

PO 

K 

= 
= 

'IJ 

(PO) x (K) 

11f111°11.:i1'U~e:iV1'1.hCJV1~m1f111°11.:i1'UblJm1~~"il~~e:i.:i"i!1CJ1Vi~-r'\.J~1.:i 
'IJ 

11f111°11.:i1'U~e:iV1'1..bCJ~~-ru~1.:it11~:1m 1~ V1~m1mFi1~1.:i.:i1'UblJm1~ 
'IJ 'IJ 

~.:i1~'\.J 111. 'Wirruru1 bb~1 bb~m& ' ., ., 
dv ii d 21 ..::.:. I <:!fl 

ESCALATION FACTOR 'Vl'Vlfl~1CJ ct. % Ll.leJl'leJ.:JL'V'll.lfl1.:J1'UVl1eJ 
' ' 

U1flb~l.I ct. % Li1eJ~eJ.:Jb~CJflA1.:J1'UA'U 

.:i1'Umf'l11 V1mCJ'1.:i~1mf\11 boU'U ~v11m1 h.:ib~CJ'U h.:i'V'lt.11U16'1 VleJVlfl ViVl'n Vle:ith~'lll.I 
' 

e:i~"il'W'Vl4 ~mm6iiCJl.I 6'11d1m.11 h.:imV111 fl'1.:i16'1~ b.:i.:i1'U ~1 LU'W~'U LL6'1~1ViV1mCJfl11m1ll'1.:i 
' 

<91.<91 1 vJY11 bb6'1~mfl11u11"ilu'1.:i6'11CJ bl.l'U1il1V1tl1CJ bb~hh1l.lfi.:iV1ile:i Lb tlG'l.:i Lb6'1~1~'\.Ju 1 vNhm CJ1'U'\.J~b1ru 

<91. l!:i tJ1~tl1'1Je:i.:imfl11m1"il'\.J(i.:iv1e:i bl.l'U"6'1V1tl1 CJ Lb~1ii11l.l(i.:i1~'llutJ1~tJ1m CJ 1'Uu~L1ru 

<91.611 1~U'\.JvleJV1~e:i1~'\.J'\.JG'l1CJ~1.:i "] ~~~Vl~e:i~.:ie:i~1m11'U'1Je:i.:imf\11 LoU'U v1e:itl1'umml"1 v1e:in1"1l 

6'11CJ1vlwT~1Vl~Ubfl~e:i.:iu~'lleJ1fl11"1 G'l1CJ~e:ivh "1W1 ,, ,, 
0 "" 0 

<91.ct. V11.:i1 ~'\.J1 CJ'U1'1l e:i.:im fl11"il'Wt1.:i'Vl1.:i1~'\.J1 t1'W1 m CJ'U e:i n 

<91.c:t G11'Utl1~ ne:i'll~lil1 b tl'Wr:l1V1~umfl11 Lu'V'l1~G11'U~~~numfl111~CJ#le:i.:i?l11.:iV1~e:itJ1~ ne:iu 'V'l~e:ill n'llm1 

ne:i6'111.:im f\11 Lb~1il11l.I fi.:i bfl~m~ m'Vl~mfl~e:i.:ii1e:i fl6'1~111mu1~ ne:iuV1~e:i ~ ~ ~.:i L oU'W ~wvi' Lfl~e:i.:ifle:il.1~1 bl'l e:i4 
d ~ d Q,J Q./ 

bR1e:i.:i?lu'W1 bri1e:i.:iu1'\.Jmml"1 'V'l~G'lll "16'1"1 
'IJ 

<91.o V11.:iLVf11eiuenri11 ~'Utl&.i ~'U~n v\1.:i1U1nmri11 1~me:iu1i!Ln'U 611 bl.Im 

1-il~m K = o.oo~ + o.G>~ IVlo + o.G>o CVCo + o.~o MVMo + o.G>o SVSo 



1£1.G> .:i1'U~'U Vl:l.l1f)i'i.:i fl1':i'1JVl&i'U fl1':il'lfWl'W fl1':i'UWl€lVIVl'W fl1':i'11W1V1iJ1~'U fl1':ibfl~EJ'UWleJVl&i'U fl1':i'11WI 

- m.Juviei'vibbil'U b'iiei'U l"l'1ei.:i ri''Wl"l'1€l.:i 'ri''U~'U'll1 ri''U'\111.:i zj.:i~eJ.:i1.rrbl"l~eJ.:i~n~ bl"l~ei.:illeinmJ~u&i ' 

611V1-r'U m ':itilJ&i'tJ 1 Vf Vll.11 El l"l11lJ ti .:in T'.i tllJ ~'UVl1 €l'Vl':i1 tJVl1€l1'61 WI ~'tJ viii fl1':i1"11'Ul"llJl"lru61lJU&i '11ei.:i161 WI 
'I 'I 'I 'I 

,r'tJ ., bb~~iioU€ltl1Vl'tJVlltfo1':itllJ ':i1lJ~.:iilm':i'UWleJWI bb il'tJ bWltJ H bl"l~f).:J~ m bl"l~ei.:iiieJ 06'1b~ei1 mv1mm~1'\.Jl'l1ilvi 
n1Vl'\.Jtn 11b 'llm~mn'U.:i1tJri€l61~1.:it1'U'tJV11ei b ~ei'U'lJ'1'\J':i~'Vl1'U 

~.:itlhX':i1iiti.:i.:i1'U'\J':i~b.fl'Vl EMBANKMENT, EXCAVATION SUBBASE SELECTED 

,MATERIAL, UNTREATED BASE bb'1~ SHOULDER 

1-ii~~':i K = a.mo + o.G>o It/lo + o.cs:'o Et/Eo + o.1£Jo Ft/Fo 

1£J.1£J .:i1'U~'Ub~tH1 Vlm E.Jfi.:i .:i1'U~'U'1l'U1VI 1 V1ajtl1m b~EJ.:irl'UbU'Uoff'U1 Vlb U'U':i~ bu tiu "il'U 1~1"111i1V1'U1vil'i'ei.:irn':i 
bVI tJ b 'U'lleJ.:i11.:i':i~Vl11.:i~'tJ1 Vlaj"il~ bb6lli1v1'1EJ~'tJ~€ltJ Vl1ei m1tn'1!'\.J1WI~1.:i61 bb'1~'\ll':i1EJ1 VI b~i!'lleJ.:i11.:ii'.im':il"l1'U riii 
1"lru61iiu&i'1leJ.:i1'61Vlbb6't~ii-rreJn1V1'tJV116t.Jnu&\1V1tiHbl"l~€l.:i~m bl"l~€l.:i~€ln6't Vl~mb':i.:il"l'U bb6'1~1Vlvimtil"l1111':i111ti.:i.:i1'\.J 

q q -.! 

~'\.Jf1'.:i .:11'\.J~'U b~EJ.:i E.11 bb m V11€l.:i1'U~'U 1 Vlajviil~ n~ru::;l"l~1 EJl"l~.:in'U b ~eJumn'tJ m':inVI b6ll1 ::;~.:J'\116'11 EJ'11€l.:i6'11tnl'l~.:i bb'1::; ,, 
VleJ.:!~1'111 

1"ii'6l~':i K = o.cs:'o + 0.\€10 It/lo + o.1£Jo Mt/Mo + o.1£Jo Ft/Fo .. 

1£J.m .:i1'Ub"i11::-a::b'UVIVl'U Vlmtifi.:i .:i1m"i11::;':i::;btiW1~'U~11'lJ ':i::;tJ::;'\ll1.:J'LJ'tJ~1EJ 1'\J - n~'lJ '\J':i~111ru 
1lJLn'tJ b n1'1Lill'l':i tim1'U.:i1m"iJ1::;';i::;LutneJ1mA"zj.:i~e:i.:iHb'Vll"l'Lll"li'tJ61.:i 

q .. 

1.6ii~~':i K = o.ctcr + o.G>cr It/lo + o.G>o Mt/Mo + o.1£Jo Et/Eo + o.G>o FVFo 

d 
Vltl'lVl'\ll 6T1 .:11'U'Vl1.:I 

m.G>.:!1'UN'l'Vl1.:! PRIME COAT, TACK COAT, SEAL COAT 

1.if'6l~':i K = a.mo + o.cs:'o At/Ao+ 0.\€10 Et/Eo + o.G>o Ft/Fo .. 
m.1£J.:!1'UN'l'V11.:! SURFACE TREATMENT, SLURRY SEAL 

1csif'6l~':i K = a.mo + o.G>o Mt/Mo+ a.mo At/Ao+ o.1£Jo Et/Eo + o.G>o Ft/Fo .. 
m.m.:!1'Utl'l'Vl1.:! ASPHALTIC CONCRETE, PENETRATION MACADAM 

1-ii~~':i K = a.mo + o.G>o Mt/Mo+ o.cs:'o At/Ao+ o.G>o Et/Eo + o.G>o Ft!Fo 

m.cs:' .:11'Utl'ltl'U'Ul"lfl'Ufl~~b'61~tlb Vl~n VllJ1tltl.:!~1tl'tJ'tJl"l€l'Ufl~ l'lvi1 .rrb611ii b Vian zj,:i'\J':j::;flf)'lJ~1 tJ~::; bbn':i.:J 

bV1am'G1'UVl1€ll'l::;bbn':i.:!6'tdlnbVlannlK1bzj€llJ&iVI (WELDED STEEL WIRE FABRIC) bVlam~eJEJ (DOWEL BAR) bVlanEiWI 

(DEFORMED TIE BAR) bb~::;1eiEJl'le:il'l1.:i1 (JOINT) ~~d1Vi'Vlmt.Jl"l11l.J':i1lJi;i.:ibb~'tJ~'Ul"l€l'Ufl~l'lb61111bVlanu1nrul"l€l 
61::;'\"l1'U (R.C. BRIDGE APPROACH) ~1EJ 

1-ii~l'l':i K = o. mo + o.G>o It/lo + a.mer Ct/Co + o.G>o Mt/Mo + o.G>cr St/So 



I ~ .ct Q d IQ.I d I .c::i ~ ~o QJ 

m.&: .:11'U'Vlil'a::'U1tl'U1flil'Un':i?lbfl'a:Ub'Vlflflbbfl::.:i1'U'Uil'Vm 'Vll.rn.Jn:l 'VlelfleJ'Um~b6'l":i:l.Jb'Vli;'!f16'l1'Vl":i'U~1'U'a::'U1tl 

tl1 (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) ~1'U'a1~":i::'U1t1tl1flel'Uf1~~b6'l~:1Jb'Vl~f1 ~1'Ul'l11'lflel'Uf1~~ 
~ ~ ~ Q ~ I QJ Q ~ ~ Q ~ ~ 

b6'l1:l.l b 'V!i;t m1~1::u1 t1'Ll1bb'1::'U1b1 rum l'l fleJG'l ~'V'l 1'U 11:1.J'Vl~ ~1'U'UeJ'V'l n fl eJ'U m ~ b6'l 1:l.J b 'Vlfl n bhri ::~1'U fleJ'U m ~ h6'l1:l.J b 'Vlfl n 

~'U~ii1'llbb 'U'Ubb'1::~n'l!l'ru~~1'Ufl~1tlflg~n'U h-tl'U ~1'UUeJ~ n (MAN HOLD) v1ei{Btl6'l1ti1 mil'V'lvi v1e:i{e:it16'l1tl 1 '\l'lw1 
" 

bll'U~'U 

K = o.m&: + o.wo It/lo + o.CO>cf: Ct/Co + o.CO>~ Mt/Mo + o.CO>~ St/So 

m.b -:11'1..11A<a-:!fl~1.:i Ail'Lln~Ylbfl~:Ub V1ilmba::-:11'Ub ~il'UO'UYl~-:1 V1:1.J1t1i1..:i 6'l~'V'l1'UflB'Uf1~~ bG'l~:l.J b Vian 

bfl1~6'l{1..:i~nm1nflB'Un~~b6'l~:l.Jb'V!af1flBG'l~'V'l1'U (R.C. BEARING UNIT) vlBb'Vl~tl:IJfleJ'Uf1~~b6'l~:l.Jb'Vlan (R.C. BOX 
"" 

CULVERT) VIB5~tl11m..:i6'l-r1~flB'Uf1~~b6'l~:l.JbV1an bzjel'Un'U~~~flel'Uf1~~b6'l~:l.J b 'Vl~n vh bVltl'Ub~elfleJ'Uf1~~b6'l~:l.Jb'Vl~n 
' ' ' 

hhri~~~ne:i6'l-r1..:iB'LIV1il~n'l!l'ru::fl~1t1flg..:in'U 

K = o.mo + o.CO>o It/lo + o.CO>cf: Ct/Co + o.wo Mt/Mo + o.w&: St/So 

m.ml -:11'1..11A-a -:lfl~1-:lb 'Vliln 'Vl:l.J1ti5-:i 6'l~'V'l1'Ub VI~ n~1V1-r'Ufl'Ub~'UoU1:1Jtt'U'U bfl1..:J b VI~ n?i1V11'U~l'l ~..:iu1 ti 
lil111i11'lliil'lhb'1l1'UG'l..:i bi?11l'\l'lw1hh1..:i6'l..:i bi?l11'Vlt1 h6'l11'V11Vi'l"ltl V1~eN1'Ulfl1..:ibV1~n~'Uviil~n'l!l'ru::ml'1t1fla~n'U bh~1:J 

" " q 

':i1:l.J5..:J~1'U~l'l~~ b6'l1 bfl1..:Jb 'Vl~f16'l1m:t~'1Jel~f11'j1 '\l'lw1~1t1e.J~~ bb vi..:i·th:: b 'Vll"lb 'Vltl 

Hifl?l'a K = o.w&: + o.CO>o It/lo + o.o&: Ct/Co + o.wo Mt/Mo + o.<i'.o St/So .. 

'Vl:l.11~~ Ii'. -:11'U"!ifl'lh~'Vl1'U 
Ii'..&: -:11'UAt1'Lln~~ 1a.i-a1a.ib V1ilmba~At1un~Y1~1~Aat1.:i V1mt1t1..:i ~1'Ufle:J'Un~ ~ hG'l~ii b VI~ n~Vln'G'i1'U 'tleJ~ 

h Via neieinii1 bht1 nf\1'U1ru~1..:iV11n'1lm~1'UeJ1 t1 'V11..:i1~u1 t1tl1~'U V1~eimm1'Uriu1~'V11'Uth~neiu'1lei..:ih zjei'U zj,;iiJ ,, 
Q.J I Q Q,I 1 I Q,.I 

myfM1 bbt1nlil1t1m'V'l1::..:i1'UfleJ'Um~l'l..:ini;i11 b 'V11'U'U 

1-i!flYl'a K = o.~o + o.CO>&: It/lo + o.w&: Ct/Co + o.wo Mt/Mo .. 
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Q,I .c::I d 0 d~ i/Q.I Q.I Q.I 1 ii QI 0 A' ,. Q. ' 

tl"ll'U':i1f'l1'Vl f'l1'U1 t\Al'l'U.l\l l'l':i'Vl b "llO'l.Jf;lt_yt_y1 bb'U'l.J'l.h'l.J':i1f'l1 fl "iltl'V11"l!'U btlt! m::'Vl ':i1~'V'l1ru"llt! 

K = ESCALATION FACTOR 

it = ~"llil':i1f'l1~u~lnf'l~1 l'll"lleN'lh::b'Vlfl tm~e:i'Wvia~~1'Ubb~a::~1fl 
" 

lo = ~"llil':i1f'l1~u~l.nf'l~11 u"l!e:i~'ll':i::b'Vlfl t 'Ub~e:i"Uvi bUt1611e:i~'ll':i::01fl':i1f'l1 
ct = ~"llil':i1F1161iba.i'U~ L'Ub~e:i'Uvla~~1mb~a::~1tl 
Co = ~"l.fil'i1fl161iba.i'U~ b'Ub~e:i'Uvibtlt1"1fe:i~'ll'i::01tl'i1f'l1 
Mt = ~"Uil'i1f'l11'aflrie:ia~1~ <'tli'i1a.1LV1~mLa::68La.i'U~) L'Ub~e:i'Wilia~~1mL~a::~191 

' 
Mo = ~"Uil':i1f'l11'a~rie:ia~1~ <'tli':i1~b'Vi~mba::61iba.i'U~)tm~e:i'Uvibtltl"11e:i~'ll':i::01tl':i1f'l1 
st = ~"Uil':i1f'l1bV1~n 1uL~e:iuvla~~1'Ubb~a::~1fl 
So = ~"llil':i1f'l1b'Vi~n L'Ub~e:i'Wvlbtltl"lfe:i~'l.l':i::n1tl':i1f'l1 
Gt = ~"llil':i1f'l1bV1~mL~'Ub~EJuvi~~~tuu':i::b'Vlfl L'Ub~e:i"Uvia~~1'Ubb~a::~1fl 
Go = ~"llil':i1':i1bb~'Ub V1am~Eiuvi~~~ tm.h::L'Vlfl tm~e:i'Uvibtlfl"lfe:i~'ll':i::01fl':i1f'l1 
At = ~"llil':i1f'l1Lrnawavi tm~e:i"Ui!ia~~1mL~a::~1fl 
Ao = ~"llil':i1f'l1LLe:iawavi tm~e:i'UviLtlfl"lfe:i~'ll':i::01tl':i1f'l1 

Q.I .c:::I d Q,I Q. q,I tf 61. ,Cl d,.J I 

Et = ~"U'U':i1f'l1bf'l':ieJ~"iln':ibba::u':i.nru6Vl b'Ub~el'U'Vl61~~1'Ubb~a::~1tl 

Eo ~"llil':i1F11bf'l~e:i~~mbba::u~.nrusn L'Ub~e:i'UvlLutl611e:i~'ll':i::01tl':i1f'l1 
Ft ~6!lil':i1F11tl1u'U~b611aV1a.im~1 tm~e:i'Wvia~~1mL~a::~1fl 

' 
Fo = ~"llil':i1f11tl1u'U~b611a'Via.i'Ub~1 tm~e:i'Ui!ibtl91611e:i~'ll':i::mtl':i1f'l1 

' 
Act = ~6!1il':i1f'l1vie:i61iba.i'U~1EJ~'U L'Ub~e:iuvla~~1'Ubb~a::~1tl 
ACo = ~6!1il':i1f'l1vie:i61iba.i'U~1t!~'U 1m~e:i'Uvlbtlt1611e:i~'ll':i::01tl':i1f'l1 
PVCt ~6!1il':i1f'l1vie:i PVC tm~e:i"Ui!i'6i~~1'Ubb~a::~1tl 
PVCo = ~6!1U':i1f'l1vie:i PVC b'Ub~eJ'UviLutl611eJ~'ll':i::01tl':i1f'l1 
GIPt = ~6!lti':i1f'l1vimV1ane:i1u~~n::~ L'UL~e:i"Uilia~~1'Ubb~a::~1fl 
GIPo = ~"Uil':i1f'l1vimV1ane:i1u~~n::~ tm~m.1viLtltl611e:i~'ll':i::01m1F11 
PEt = ~"Uil':i1f'l1vie:i HYDENSITY POLYETHYLENE b'Ub~eJ'UiJi'6i~~1'Ubb~a::~1tl 
PEo = ~6!1U':i1f'l1'Viel HYDENSITY POLYETHYLENE b'Ub~eJ'Uvibutl611el~U':i::01tl':i1f'l1 
wt = ~"Uti':i1f'l1aivl'V'lw1 tm~e:i'Wvia~~1mL~a::~1fl 
wo = ~6!1il':i1f'11a1E11'V'lw1 L'Ub~e:i'Ui'ibutl611e:i~'ll':i::01tl':i1f'11 
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(9). rn1r11t.1':itl.lvt11°11 K 1i11n?1\9!1 \9!1l.lamm.1~.:iTu~t.1 61 1mofflP1'1ba'll~'1l'll111"111'?1~rieJ?1{1.:i61rn.:im~'V111.:i 
" I ' 

'V'l1ru'1ltl 1~t11off\11t.1'll€J.:JU l!><fi;no bU'Ubnru"Vl1 t.1rn1r11mru ... 
l!>. m1r11mruvt11"11 K ?1'1vt~\imru~ij.:i1t.1rieJ?1{1.:ivtmt1LJ1~bfl'V111l.1€J~1t.1?<ruru1b~t11nt.1"il~~€J.:ibbt1flA1 

'U v v 

rieJ?1{1.:ibb~a~LJ1~ b.f1'V11 Vl-B'mlilt.1\9!1l.la'n~ru~'ll€J.:J.:i1t.1~t.1 bb~~ 1Vl?l€J~fl~€J.:inu?1\9!1~1~rhvtt.1~11 
'U 

i;n. fl11A1t.!1fl!Vl1A1 K n1vtt.1~1moff'V11"1'Wt1l.1 i;n ~1bbvt'll.:i'V!n~t.!\91€Jt.! 1~t11ilnrn1tJ~bl"l~bba~n1vtt.1~1Vfv11 
ba'll?i'l.l~t.15 (b LJ~t1u b Vit1u) 1 Vlb lJt.1~a?\'1 b ~"ilrieJt.1 bb~1~.:itl1~~a'V'lo1 '1Jflrunu~1 b~'llfl.:J~vti!1 ba'll?i'l.l~t.16~t.1 

'U 

((. 1Vl'W1i111ru1b~t.!b~l.lvt~€Ja~111"111°i1.:i1t.1 "il1m1m~~~u~1.:iv11?lruru1\9im1.:inu~11~1.:i b~eJl°i1 K \911l.I 
'\J QJ QJ '\J 

~1'11cl1vt-ru.:i1t.1ri€J?1{1.:i~t.1 1 1 'Ub~€Jt.1~?1.:il.1€J'U.:J1t.!ljfi1b LJ~tl'Ubb LJ~.:i1 'IJ"i11flA1 K 1 'Ub~€J'UbD~"ll€J-:J'IJ1~fl1~11fl1 
mnn11 ((% offt.i1LJ 1~t1tl1bu'V'l1~?11t.1~bnt.1 ((% mr11mruLJ-rub'~iivt~€Ja~l"i1-:i1mb~1bb~mru O:~t11l.l~~ ((% 

bb1fl1Vl) 

er. 1t.1mru~~-ru~1.:i 1il?11m1!:lv11m1rieJ?1{1.:i1Vfbb~1b?l~"il 1"11m~t1~b1m1t.1?(ruru11~mllt.1m1ii~~ 
'U v v 

'll€J-:i~-ru~1-:i 1"11 K 1"11ii~m~1.:i1 ~"il~tl1m1-il1t.1rn1r11t.11rul"i1-:i1t.11vt1.ffl"i1 K 'll€J-:Jb~€Jt.1~~V11t1miim~?(qiqi1 vt1€J 

1"11 K 'lleNb~€Jt.1~?1-:iiieJu.:i1t.1"il~-:i bb~1bb~111"11 K ~11~"il~ijr\1iieJt1n11 
o. rn1"'ii1m~mb~a~-:i1~ 1Vf"'ii1t11"11~1.:i .:i1t.1~~-ru~1.:iv11hi'bb~a~-:i1~ mii?lruru11LJrieJt.1?11t.11"11-:i1t.1b~ii 

'U v v 

vt1eJl°i1.:i1t.1a~a.:i zj.:i"il~r11m ru 1~~m~eJ'V111u~'1lu111"111 ?l~neJ?1{1.:i zj,:itl1mr11m ruvt1r\1 K 'll€l.:Jb~€Jt.1~ci.:iiieJu.:i1t.1 
' 

-:i1~~'\..! 1 bllt.i~bb '1l'U€l'Ubb~1 b~€Jr11mrub~t.1b ~ii 1m Vf'lleJVi11"111l.11'lna.:ib~€l.:irn1 b~'Unu?l1un.:iuLJ1~m ru 



•< 

"NU'l'\UJ':i'lfl'lvlih·Hi'ltl':i:: bt1°1J'll-i·n.1 nu" vim t1m1:w11 'Ufl\ilt'liS":i":i:W m'Vl1Bil ~'U\il \ilavl b-01 bl.'l'WB":i1rrn v1B 
'I ' ' 

1'u~'i-:i1 '\Jn1":ith:::wa~1.:J'1J€l.:Jn":i:W b U'Ueriici1'U 1~ b~ ti hH11~1t1vrn ~":i .:ivi1BV11.:J Btl:W 1 'U n"il f11":i'1J€l.:J'U\il\i16'1i5":i":i:Wvi1Vl1Bil~ 
'U . '\I 'I 

uririt'l~'U~ t. .LJ'1t.?1'Ue:i11\i111. v1e:i-ru~1.:i 1'Wrn1tJ1:::w6'1~1.:i'1Je:i.:im:w1'U1°1111 t.~ cnn'U 
' " 

m 1ilci1'U1~ b~ v 1l.l111vi vvi 1.:i ~1 .:ivt1 e:ivi1.:i B'e:i:w'llB .:J'U l°11°16'1 i511:w vi1'Vl1e:iil ~'U l°1\i1a~.:in~11.LJ' 1.:i ~'U 1~ 1.1.ri rn 1~ 
'U\il\ilai511:wvi1vt1e:i'W~'Ul°11°16'1~.:in~11ilm1:wii1'm~''U'6n'U 1mi'n~~::~.:i~e:i1 iJ.0 ' 
' ' 

(®) il1°111:wii1':w~'U5n'U1'Ub68.:iu1vt11 1vit1~~virn1 Vl'Uci1'U~~vif111 m1:wrn1er~virn1 er'U1'Vl11 vt1e:iern 
'IJ 'I 'U 'IJ 'll 'U 

eJ1'U1"il 1 'Wrn1~1t.il'U.:J1'U1 'Wn"ilfl11'1leJ.:J'U\il\i16'1i511:Wvi1vt1e:i'lleJ.:JU~'U\il\i16'111 V'Vl~.:i ileJ'1'U1"ilvt1B6'11:w11CI 1 ieJ'1'U1"il 1 'Ufl11 
' ' 

'U'1V111..ijvi m1n"ilrn1'1! e:i.:i'U \i1 \i1 a511:w mV11 e:i'll e:i .:iil ~'U \i1 \ila B m1 t1vt~.:i vi1e:i'Vlm t111 t1 vl t.?l'U m 1m1 Vi t.t.ri mmt.a ~er 
'I 'I . 'll 

1 Vf 'U'1m1~m vi na1.:i~ b~ nvi1 e:iil n6'11'Ufl11t11:::w6'1~1.:ili11 v1~'U'Ufa~ nvi1e:i-W n61 \ilf .:id 
" 

(lei) iJA11:wii1':w~'U5n'U1'Ub68.:ivi'U 1vi tier b U'UVl'UG'i1'U 1 'UVl1.:JVl'Uci1'U6'11l!ru vt1e:i er b U'UVl'Uci1'U1l.l"i\'1nvim1:w1''U 
'I 'IJ q 'I QJ 'U 'I 

e:Jvi 1 'UVf1.:iVf'Uci1'U"i\'1nvi vt1e:ier~e:iVfm1t11 vmJ1 'Uu'1,;'wi\'1 nvivi1e:i'U1,;'vi:wvt1'1l'U "i\'1 nvi b u'UVf 'Uci1'U 1'UVf1.:iVf'Uci1'U?11l!ru 
" '\I 'I QJ 'I q QJ 

vt1e:iVf 1.:iVl'Uci1'U"il 1 n vi vt1e:i 1. u'Uer~e:iVf m1t11 vtru1 'U'U1~vi"i\'1 n vivt1e:i'U1~vi:wvt1'1l'U"il1 nvi B m1 t1vtti.:iV11e:ivt6'11 m1 t1~ 
'I 'U 't QJ 

b6'1'Ue:J":i11°111 Vlt.bri m:w t.t.m~ en Vl'U 1 fl11 ~m vi f1 m.:i ~ b~ f1V11eJil f16'11 'Ufl11U1~:wa~1.:ili11 tl":i~'U'U~ b~ f1V11eJU n~ A~ .:i.U 
" " 

~111 "Nf.1ei~u':i1t11V1ni" 1 Vfvtmt1ri11:w11 
" ' ·;i; 

(f1) mruerb6'1'UeJ":i11°11.yjiJe.JatJ1:: bt1'1ltl~1:Wtl'U1~VlrJ1.:J~b6'1'UeJ":i1\i11~1tln'U 'Vl:IJ1tl\i111:Wl1 er~eJVl'U ~.:J~eJ 
'U 'U 'll 'I 

Vfmn'Un11~e:it1a~~~'UVf 11 'U n"il fl11,!'U'Vl1eJ 1 'U'€J' ~11 ci1'U ~1:wvlAru~ m1:wm111 ~1 tlf111~6'11'1 b ~'U?l:W A11UW f111"1 
' ' 

n1vt'U l'I cl'1vt1''U n"il rn1'U1.:itJ1~ t.flvivt1e:iu1.:i'1J'U1 vi 

('1!) n 1ruer t.?l'U e:i 11 A1 ~il e.Jt1t11~ 1 t1'1ltl~1 :w n'U1 ::vt11.:i er b?l'U B ":i1ri1 nu eTI Vfu1 n1":i~a11'1 n a1.:i 
" " " fa~nvi":iBiln~ V1:1.J1t1A11:w11 ~~BVl'U~.:i~mllmn'Wn11~e:i t1a~Vf11 'Un"il rn":i,Y'U'Vl1e:i 1'W'€l~":i1ci1'Um:w~Aru~m1:wn1":i11 

" ' ' 
li11tim":i~?l1'11. ~'U?l:w ri11u":i ~ m 1"1n1vt'U I'\ t11V11'u n"il m1u1.:iu 1:: bflvi'Vl1e:iu1 .:i'llm I'\ 

' 
(m) ilA11:w6":w~'U5n'U1'Ur:i'n~ru::1'1l1nm~'Vl11.:i (®) t.1.6'1:: (lei) 11'1t1er'<ill'lm1 Vf'Uci1'Uer~l'lm1 m":i:wm1 

. 'U 'I 'IJ 

er~l'lf111 eru1V111 V11e:i~ileJ'1'U1"il b 'Uf111~1 t.U'U.:J1'Ub 'Un"ilf111'1leJ.:J'UAA6'1n~1:wm vt1e:i-W~uririm1t1V1~.:it.U'UVt'Uci1'U 1 'U 
'U 'U 'U q . q '\ 

Vf1.:iVf'U ci1'U?11l!ruV11e:iVl1.:iVf'Uci1'U"i\'1 nl'I 'Vl1e:i1. U'U ~~e:iVfm1t11 'Vlru1 'U'U'1~vi"i\'1 nl'!'Vl1e:iu1~vi:wV11'1l'U "i\'1 nl'I ~m1t1V1~.:i 
'I Q.J q 'V 'I v 

'V11e:i'Vl6'11 t111 t1~ t. .LJ'1t.?1'Ue:i11m1 Vi t.t.ri m:w t.t.a:: m Vf u'1n 1":i~a1vina1.:i~ b~ nvi1e:iiln?11 'U m1tJ1:: :wa ~1.:i ~1 t11::uu 
" " ~b~nvi1e:iun~A~.:id vt1e:i b 'Utl't1n6"un'U 

m1~11.:i~1bt.vt'l1.:i rn11.lJ'UVf'Uci1'U 'Vl1moif1~e:iVf'U~.:in~11-U1.:i~'U'lleJ.:J~?l:w":i6'1 vt1e:iul'l1~~.:i1l.lm1a-W~m1:: 
'I 'I 'U 'I 'I 

'1J€l.:J'U\i11°16'11 'U (®) (lei) t.t.6'1:: (m) 1 Vf~e:i11t.U'Uf111~11.:J~1 bb'VIU.:Jf111b U'UVl'Uci1'U 'Vl1€lf11":i~€1Vl'U'1J€l.:J'UA\i16'1~.:Jf1~11 
'I 'I 'I 'I 

b'Umruuriria 11'11 <ffzje:iuririt'l~'Ut. tl'Uer:ij\11 m":i Vf'Uci1'U~~l'lm":i m":i:w rn1~..ijvi rn":i ~'U1m ":ier 1. ll'UVl'Uci1'Uvt1e:ier 
I 'I 'I 'lJ I 'I '\I 'l,J I 'IJ '\J 'I 'lJ 

~€1Vf 'U 11'1 t1V1 ~me:i.:i b tl'Um .UeJ' 1'U1"il 1'Um1u'1vt11V1 bb Vi"il'1.:i vt% b u'UVl'Ua1'UV11e:i er~e:iVf 'UVI 1.b Vi"il'1.:i'1Je:i.:iV11.:iVf 'Uci1'U vt1e:i 
'I 'U 'I 'U 'I 'I 

.<::t,Q.J O Q.J .di .::::o.Q.J 0 Q.J V I .:i 21 ii I .di .::::..Q.J O Q.J .di .:::::.,Q.J O Q.J .:i 

m~Vl"il1 nl'I vt1e:iu1~vi:wvt1'1l'U "il1 n~ bb6'11 bb~ mru bba::m.:i'!1'U6'11'U 'Vl":ieJ'U":i~Vl"il 1 n l'I V11e:iu1~vi:wvt1'1l'U"il1 nvivi 

t.~t11-if e:i.:i 1~t.?1'Um1ri11Vft.t.rim:w1 'Um11.J1~:wa~1.:iri111 t.~cnn'U 1 Vf~e:i11~ b?1'Um1A1vt1e:ier t.?1'Ue:i.:i1'U,!'UiJm1:wii1':w~'UTI 
" " " 

n'U~1:w (®) (lei) vt1e:i (m) bblK1b1.\9\mru 
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"m'l"li\il"U11~n1'Hb 'li~"liu'l1fl1aEi'H1 b tlun'l'UJ" 'Vim tJm1:w11 rn'lvl ~ b?l'Um1ft111 tJ'Vlil.:i 'Vl~e:J'Vl'(;l1 m1tJ 
'U 

m~vhrn'le:itl1.:i1\il ~ B'Ub tl'Urn1-u'\il'!J11.:iV1~e:i btlm~'ll?i11f\V1~e:i 1lJbtl\il leirn?i1 ~iirn1bb -U.:i-U'LI11me:itl1.:ib tl'Utfi'l:w1 'LI 

rn1L?l'Um1ft1~e:im:w 1ii11"il~m~vh 1\iltJf11'l?l:WtJe:i:wti''U 'Vl°1e:i L\iltJrn'l1~'!lei1~'Vl1e:i1u11"il~1~ b~tJn1u 'Vl~eJCJeJ:W"il~1u 

b~'U'Vl1ffv11'V'l6~'U 'Vl1ffu1~ 1tJ'1ltl~'U 1\il 'Vl1e:i 1'1ln1~.:i'll1~vi~~1tJ 'Vl1e:i~:w.,i11"il~ 1'1ln1~.:i'll'l~vi~~1CJ 'Vl~mb?i\il.:ie:i1rn'l 
' ij ' 

eJ'mumVi"il 'Vl~e:i m~v11rn'lb\il1\il CJVl"il~~ ~.:itf 1\iltJiii'~tl'l.lw?l.:iri~"il~ bb?l1.:iV11'l11~ 1tJ'1ltlb 'U'l~'V111.:i~ b?l'Uer:i1fl1 
' ' 'U 

~1 tltl'U 'Vl1m ~e:ii.J1~ fo'tltl bbrl~ b?l'UeJ';i1 f\1';i1EJ'Vl~..!l';i1CJ1m U'U~ii~VIBvl16"f11ru1 nu m:w 'Vl1m ~e:J'Vl~m~ CJ..!lf11'lbb -U.:i-U'U ~ ~ Q~ u 

11ft1eitl1.:i b U'Uu11:w 'Vl1ei b ~ei 1 ~bn\ilrn11#i\ tJ~t.1um:w 1\ilt.1ilb-tlb tl'LI 1 tfl 'UV11.:i'l11~ne:iuu'ln"il'lln&1 
' 



beJtWl1';ibb 1..1uV11vrnmnru-a~ff1fl'a1fl1~1.:i -ilei @ .@ o 

-a1t:.1m':i.:11'Ubb~~b~ei1..1l•1.rvi~fo~1.:i~ei.:ifotj1P1"1lei'Ult.1F1"J13.J-i111fl'Unvdei.:i"l.lei.:1.:i1'U:U'1.:i 
V1~eim13.Jb~t:.1V11t:.1mv1 'Uthv'l'U!Plb 'Jf;l1 

tl':i~Mfl-a1 F11..ij1 .:i bf;l"ll-vi ____ -~f! .el:;>!_ __ @_o ____ /~_«J;;>_« __ J1.:11''1.J-vi _____ (O)~ ____ -~~·w1 fl~-_-~-~«- ___ _ 

@. mv1'Un1Vl'l.1"1 kl \! 
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