
en.en q1c1uo,1moiiJ~liiotj1::wh~1anii,in11 

01.<i' cJ 1c1 ua 11F11oio~li.i1ilu1JAl'l11ii~etj,e 1111~ ~ rm,,i' un,,ti u,i'mi1uoi,,; m11.i' (1!(1!1111JY.U1U ~ 1\J'llu~i'J! 11 
off 111111 1 ifo~ ,11 m uurl'~1ii r~, uin ru ,\ n 1, 1ht 1il u im m 1 ti i\ IJ>i ~ 1 u'!I a .,14 ti, ~ n au rrrs mm t I u vu vi -i' ~uuii1'i11 oi1 u 

u ~ • ~ 

me VI, 14 n 11A.i'~ ri11o1 u fl mlJ vitl,en 11'1 tr. mi v1 ,1 u,~u u LA; a 'li,v,11111 u I VI P111a~ n w u (l!iln a 1 ~ 

en.<l:' cJ I ll1.lil11fl1oiiiH 1i.iL iJU1Jflfl<1'1i ~~ ns t \J ~o 1 i1 \JUtyiiq vr~~ 1 \JIL11:: hi\r~~l 1!) u1ia i 'A\ i'.ru~ i ~~ 1U 1'1M 

1o1 u1u,11u'U1H-l'J! 1 us eu \J\Fl;O'li 1u111111 u1 '1'11'i'UlJ~n71JU(l!,ijmn~ i3~ 11 »ii~il~IJflF111flqi4~1\JL ilu ,; u ii 1urJ<S'\iln11 
mwn1,e!i0n11 rl'u~,.., 11 ~»01u111 t un,1 i11 uu~,u t uii,inwva~il?iur1A11i1ufi1u 

u u " • 

- "ti ' m. ~CUll)J\Jfl'UO~~ 1eil~fl1Jtti11Jil11Pl1 

"'·"' q1c1uo11moia~iim1JJi111mom11nnv.JJ1tJ 
m. \,, ~l cl \J lJ 11 Fl1(1)!) ~liid'.I U IJrlflft fi lJ 11t111 U v • 

I!>. I!> t ,io \ll a u II u 1wn ,u;,a~ n 11 '!Io~ th t'll1'1l\J 1 u -ff uvi1111 t vi 11iiu41u1111lJ m, n lllll11J 01 u 1 ;i,.., u, ~ Ila t rm 

\J11111~1U'U!Hlli1U11U1R1 1i1 i'.Ju 1 tlao1~ihhzaV1ijfl1w 

., . m l ~ ufl11)J l ti IJ u ,i'!I !)~ ti, t'i11'if u t IJ 111iu1 \J'A '! u"l.J'UIJ~fli,J n, ,·1i111111.1 n ~ g ~1.111118 illJvi~{u 
't: "' ,- v. 

' 

G>. fl11lJIUIJlJ1 

iNAmnJ;l-l11111ulli1u11u1f'i11i1uo~mi~ut11~1J1ru1~uq111i,,1juuiv11~ihml.Jv11~11'1lu(l!~~ut11~)J1ru 
11u<i 1U tl1 ::.i1i)~u,h::mru \'i.11.lo<t''b,; 1 ff D 1.Xo~in, 1u1\.!111buohu11,h 1t1i1 L ilu nwii'fli1u~ n11c11611cu:rmu 
li1u1;i111l'1vlh\'nut11z"01'l!u u.uu111v11,T~ii11mmi~Li'l~lJn11tlnflW~l'l!H6u ,bu'ilc1fl 'ii lJVI o~mo.G/1 cnc:;lo..: 

a~'i'u'il "'nuuwu lo<fu~ 11un11 1~uqlil11tju.i1»1'unai1f1~/tlfot11~,ioJJ11'iS1Jou~V11~11111~ti'a~fiu 1r11~n11 
. ., ...... ,: " • ,..l Lt., • .,J • ., ••• ..,)I 

flu<l11~0\J\Jfl!l\Jn1fll!\1lJl\11IO \J1\Jl\1il1fl1\1~ 'AlJ'III 0: llllZIJ11J\J1'1'1lJ~ 'AlJVI rl 9ll\Jll\J1fl1 ll1\11U lo 'll1~ llfl'!l!l 
• • v 

11-!' il1J?i111i~,i\111c11111\~111 uusn na ii~~ ~un wfal.J 1AlJ 1 rlouu t11fln11 ua5~tlf uo~!'!1 hi' w.i'~ nuua~ u1~fla 1 U'l/fl . ' 
l~U1111J fl1lJUC\!-liU1111m,ulV1u 1\1cl orlo,ioo<i'G> ~1\J1\J '"'° oiu !)~fln111Ji1111~1u!li1unu1f'i1 ,h111oh10-a'o ., ..... ,, ti ll~'~1fl10Ui1lfl ~\J 1~lJ1N «,«<i<i'.,ooo UlVI 

J • " ..I " ""' ,J ' -. ,J a il1!JVl1~t1noi111~ l!fl'III "'IJ11JIJ'l\'lil~ \.!~'Ill rl CIIJU'lll1~11il'HILl\lUl'IU \.!lJ11JLll'!l lroG> .. 'b \.!~VI U'/ - l'!lflfl1\Jil 
'!111J1\lu ih.111J1 n-i',~ «:.oo LlJfl1 !J11 .,,..,..:ct: 11Jfl1 \.!IJ1 o.o,<f llJlll1 
\ 

• • ,,j ~ ~J( .... • • • 
\.!n'lll1~n11~1011u11z o.<to llJfl111n>lJWU'IIILlJIJiJIJn11 ct: ... ~o 01111~111P11 

~flvl "' 1J1nA1111.1~1J ouuu\\1J1~ u1u1\.!ii1na1~ 111Jvl «: ltlm~ouu 
~ . 

'1111~\.!n1~ i.,.,.,'b l\l1,111l1 n11~ «:.oo llJm IJ11 ... .tc::c:: UJPl1 11u10.G>ct 
IIJm \'1o!ii'lll1~n11~10~1Jllz o.<to llJill1 1-11aiii4'umii,!aun11 rl,<><t:ID fl111~UJfl1 

il~An11u'im11buti1u11u11h ;i, L/lil t wiiu ~~ 111fl1llUlijfl 

'IJil\JL'!llll'!lilH1\J (Terms of Reference: TOR) 

th:mil\Jn1~illl~111\J\J~th1vn1~~1uriva~,~ • 
lAHn11riuil11~CIUUflDUn1fllil11Hl1An u1u1111iin111~ 111ivl «: ILilZ1J1UU1'111lN 111ivl rl ~11Ji1U1fi1 .i1u1u v v 

1ro th~ ~111.f owfau~A~~'!IA1il11 Ylvh 11uu1oni1~~ii~u n v1fo1J tAlJ l1fauu luAn11v11 l'iiit1iuo~111 \fi 1~ii N1u 
• • 

lliH!l1\1fl!J tu,imiit11riu mlJU'l!~IJ1Am11Jl'lllt1 1,X,1 orlolDoo«'.o, ii1u1u cnlti fiu 



01.GJL!>.ct. iJ(\!~U.i11>14"i1fJn1'l111~ \lil tA"il1N'1 i 1Jn1"i~l>l,O'ill>li1~ ( ti"i::lJ11\l"i1ft1 BOQ) 
Q\.G)IO. fl'ilm"i1J'i111R1viflu<umi'11J1) t uit1u. \J\J'IJ1)~ "n'il n11·h11A1" 911)~UF!llli11J~~~il' 

1i \ln1"i'i11lfl ,vi fi IJ'U O\il\JO er \'U1'i11l A1YI n'l11J\l:: \lltJ~iif1 Nil1J~ f1"j\Jl)11J\ll111L~ 1)\J L 'IJYi n11-1u1>11-l'l u 
• ' I 

\ 1) nil1"il ;in ,,nu L 11JL\\l11un-.tiin.n'l"ilJ~111A1vf jji<l\llnn~"i t"111~UL {1'i1i1A'1~jj,i' O\llmH"itWl1~UL {1'i11Jf-i1ri,,,,u1>11~ •• • • 
UL ih'i11Jl'11 "i1fJ 1m1EJllil4L i'.Jue:iL ,i'1-J1111-i1"1a n n\ln1"i~11Jf'l11TIJa11J1"iCl L 'Ullll't~11JrioafN'!Jtl~U\ ,i'1i11Jl'11 "1i n"i11J l~!J1 • • • !'! • J! .... o II cJd II 
L uutm~ 1unoa11~'1Ja~n-il n1n111A1V1llU'lJ!lLi'IUO 

mtiiii ,i' 01>1 nn4"i ::wi,~u l '!11~ 11JA 1111\.l'Ul>l 11~ L ii 1'l 11JA 1 "i1U 11>111 !J"1 ii ~L UIJU \ 1J1'S 11JA 1...,a n ,j' 01>1 nM • • 
i~ n<i11'ill:91 <l~iin11n1t-1u1>1.i1>1.i1ut-1'1J ,vi u.a::A 1111'ltJill>l'lffJ'l) 1 uti~lJ1N~ 11J ii~'ll<l~ ...,; t1l,!ftA19111Ja cyty11J1nn11 

e:i I ii,, 111A 111v~u VJ n 11 u n. n11 'i111R 1~ih1 iimi'l u o u I ii1'S11J R1t-1 an 'ii:: ifo~ L i'.Jue:itl 1:: n eu n1H 1u ri o ii ,1~ 1 ua 1,i 1~1 ~ 
" ' " v ;}1m::1 iim,11nun-.lJiJ111iin;i1~ 

a,, Gl (l'. ~~ IJ'U O\i1UO "i1fl1 ti( O~ 1'14 <It LU El uviii 'U 11 ),,! <I~ n91 O~fl "i\Jl111J i u"i:: 'lJ 'lJ~l>liO ~ l>1 ~ 1 ~n 1!'1 i'Ji ll11 !J ii \ft OYI "i OU n i1 
( Electronic Government procurement : e-GP) 'IJ!l~nw,Jty;in,11~ 

• "1.G)ct'. ~-i'u~1~ilio~ L '0Yli1~1..l1::111Y11i1~"1;1)f'l'll1CU'flvi\l:: t 'ltt IJ~11Jfl1)i1~1~ L umri'l'1)~11iil>1111 U i lltl"i::L Yll'ILVIIJ t1>1u 
.J • -" 1'10~ 1 ibiUIJ!Jn11 '5 <l!J<ll: no 'IJO~Ul'IA1\~ill>1Yl'il:: 1 m IJ~11J ri Oi'111~\1~ll1J\ll~l~ 1)\1111Ja C\!11!1 LL<1::vi1L ilun,11>111J\~IJ1J 1 'IJ . ' 

~~lliil'ti..Jd 
G>ai.Glct.Gl t m ,\', t,1i\nillll i\1>1n1u L utl'lt\ Yll'l~~\ll0~11i'IJ<l!Jn11'fofJ<1t «o 'IJOti11l111lL ...,~ nvtl m 1J~1uriaaf1~ 

v 
9\1!J 

-1!,- 

CII. b rrn'l'Um1A1ii l'!llJ<'llJ Uo\ U.i'I:: 12.iuan\,l(U l:!ll1)~\.11lJ 1>111J-iiA CU::n'l'llJ rmu 1U\J1fJ m 'l'ill>li<l'ill>l ~1~U.<ll:n11 
\11"11'l\1il~n1A7.ljl11"11Jl>l 1 IJ11'1Jn\l\l11.jL uni:11 

Cll • .-1 ~1au1)11m9i'.,~1\luiloi'lAAa~ifo1'8\'li'1.1~1~~1urio11~1~ ,h::mm1A1fa~nY1wiln<1 \)1~n.h1 
QI.~ ~.· 1i11J1)11A19l O~ 1,J L tluel'iilllll'lh:: fo'l!U71 lJl11J ti\1el'tiu,i' 1) L'<l\J1)'l1 ui 1J vi dhti \J1J1)1!\'IJ1) 1,,, 11ri.;,u n~ 11J • • 

vii 1>1 n 'l:: YI"! 1~ vol ss 'l1J N 1u V'l:: n 1A 1.h:: n 11>111 m fa~ n YI, .,il n<1..., i "'W 1 \Ju~ ns :ai1 n 11 au I ti u m 'l'U 1>1'1111 ~ n 1, u 'Ii~ -nu • v 

mh~L UIJG'l Wt 1Jn1'l\h::n11>1'l1A10lft nY1'l<lilna1i~ii 

"'-~ ~ Li11J<l'>1A19l ll~ 11i11'.Jurj'\1>1-iu mna1,fh1f ...,; 0A1111~11 nu ~41)1\J vfi 1aG u.i1J<l1J~ 1JA1a \ ...,m 1uu.~i'.liu1 a 
'llil~ U~'IJ 'Ulll i'IIJ1) 1 ~iiJ'i ,i ~ 1 ~,aa:: 11) n11...,tu. ae 1'111 u 1'11! n \J L 'UIJ11 t!u . ' 

"1.Gl o ~ Li11J<l'l1 A1 VI <l~ii ~a~ 1\J fl 1) a { 1~ U'l t Lf1 \'lL~ 0111 IJ fl \N1U,y/ ti 'l:: n11>1 'l1A 1i 1~ t IJ1 ~\~ U \i.i U il !J n11 

a:'.,««l!i,000.00 \J1YI ( • ~c\' 1ULn 1U.i'IIJ!l11"1ii'Ua!J4'11JU1Yl!11\J - ) u.a::\ U\Jllll't41Uvi ltlU~ .ityty1\l>l!J1>114n\J,i1U 
• .... ... ' .J, ,... '. "°' ~- "11J1U~1\J'!l1H1.li "1'l!J"1U1U~1UmnWYIIJ~An1'l\l'l1.f11'<l11JPl1\J<I\J1A1 \'111)110 

"1.G>Gl ~1au<l11m9i'mr1~V1::1uuutuwuu'il1>1.a'<l'il9l'il1M1Ai'.!j1>11uii1ftnwrnuna (Electronic Government 
Procurement: e - GP ) 'IIO~n111,Jtyiina1~ 

m. i;, 1!l ~ tl'l ::a~ R L i11J o 11!'11. ::91 <l~ LL u umn a 11tl 1:: noun 11 ~u I au 1) 11 fl 1 vi'~il 
ai.G>l!l.GJ \jflA<1t-1ioiloi'lAfl<1 ~.::1 i11tl1Jti<1 cyty16\' 1)~ 'W<l~ 1 u.lj1u::1 tlu~u.111>1~,J cyii,1!J-itJ ,,u ~, u ...,;ll 

u.a1>1~uty1h1ui'tJ11u~1u11i~nio~mu1hu11Ja11::,i1fi'ty 
Q'l. Gll!l. l!l 'l R fin "1illil oi\jA A ii~ \l la 'U1l \Ju tj ii C\!11! 1 n \) ...,U1 u ~ 1 IJ/11Ri'.li~~11)1 ~ 1 Lil u n11 'il 1>1;0 'iJ 1>1 'il 141)11 !J ,:: u \I 

ihilnY11oilni (e-Governmeot Procurement: e-GP) !llO~il~YltL'UtJulu1tuuii1~nY11ailni,ie~n'i1Jutyilni1'1~ ~ 

L 1\J \ '!lillPJ'lla'Ucl'Jl't'ill>liO'iJl>l'il1M1Ai'.lj 
Cl.Gll!>.01 \\]1J~\J'l:a11JI.Jn1~;luY1::\U!JU~1\JOll'<lf1~ '<l1'1J1~11Jfl!lilf1~Y11~ ,Tu bL1tl\Jm1JUtyiinil1~ 
m.c;il!i.a:'.. rrt U\i1 uoi O~U. U\J"i1!Jl'tl: LO !J9\U. ftl>11>11a flf1'1{1>1 Li11 l Ylu \J\J ,anaii~~ ~!) n'Ylf 1)lJ \fllJ 1 Ylnuu t11~il 

us 1l 00 tJ i' u o~ 1'!11 "1 wa~ ~ 1\J 11,H 01 n91 tl ll 1 n ei'uii 91 ;.;Iii AnJi'1 lJ~91111\l u U1 tJ 111J m "i (TOR) lJ1 lL,11>1~ 1 u1 IJ t IJ L i11J a 11f11 . ·; . 



l1J~a1UJaii~ tJi'ua~mM\·111~~1uua~D1ilP11J lio1J1.h1~i'm,n 1111J1!J 1<;iu'hiofo~'! iiom z1 i, iim1:i ti 11 ll'llnu,i 1nn,1 
. • 1··. .i ~ :,,., ,r.i,. t 11 . " 1'11~1\J 1\Jtl~'l1n IJ9l0~Vl1n\J\J\J'll,H i'l11!11(1vl!IJl>N \111UVI\J'All'l1,ll\1n\ofii1U \lltln11ll1lnll\J\Jij1\Jl111 V 11\J~i)l)nlU\J • • • .r ., .,,., . .r .: ... '"' . k .: i'.J ,;; ~ 1 . 1 u • en U\J\J l'ltl VI\J\'111\J\J Vl!Jl\1<1'111~ l'I\J\'l(IUU'llllJ)J1\!<l\'11~ \lii:}\'I\Jt1U\Jl'll \Jv\J1'1U :Ji'l11111m'il1~'l\ll 'll i'111J11!1ll'IOn 

in1J11111v/'I-Xm1J1za1Jn\J 111111·,vi'u~m,i:i!lli~ 
•• l!l. '!f'll tR111l'louu1111v!'lllcl111i~ oom1uu11'1UJlllll'l!O~ 11'l!J hi.111mr.\Jiu~l'll'l1~ o~PnH 1do~s11m i'.lu,i111tm111·I . . 
vi ,J1 :n ouatJn1iu11.J'!f ~1~u 1nu i~Jv ut1~1 'i111111m~o1ii111111111J~tlfot vi ofou ,w1-~1111 u:.11J <l)ct-l'>o e~m 111111011 
n1 t1)1tl Ull~'llil~ll'l!J 1 ~ni.ia~ 1 ufiuvf n1i 1 f~,u~tiiO~n11 ii ~·1i,n1rnam1 \J\JUJ~lll:lll~ ll'IIJ \ \'ii rf a 1 \1'11!111(1\Jf U,HPh 
nau ii1J1J11ii 1~ v~101,01111of ~m\'111111,im o\Jfo l!J111a'!I o~ tP11J1vl11111Jvi111 \1U~ii1 i~ ru 11.i::ua~11-i,~11J 1 tJ1un1u1u v 

..: .... <> f!Nilll\J~\J11110111J 
"'· 11111 Ylvh 1o1'ima1m~ 1fl1J vlii11J1!lom1 uuiim11Ju ~-iu ,~H1i1vi\J11a111ailll l,;iun1wanll\J1J'ilz11101, 

... !l ... ... ~ .... .J • .... <J .J 1 ""' tJ w ' l " 11m1:111M~l'l11{'iJtl~l1111\J\J1V.\Jn'lJO~ll1~'111J1M:'1110\J[111lllrln lWtl 1'1 ... f'l111J 11tl\1111!J111un11 'iH1\J<J~ij\ll 'I/GI 
na ln 1::uumiuum,u ~1111,l' 1~~~tJ<iot1r11!1l.'!~~11:luA1u111Jn11um,u \.1<1 nn11Yh~1u fia n1,W~11J1,11Jm Wll-ma ln- • . . .... ..,,. ....... ~ 1""' -~ ..1........ ....,. mz111u 'll11JV1f'IV11~um1v 1!1lu·1rn1um:1w,Hvz tJ11u111:1111D~1 \'lll~1Ul'll'l\'11~01,1>111uunv,u 1!llum1v.11u'llil~L 11<11v: 
n n~ tl A 1 ii v: \,llJ\Jl(Rilr, '111~ l;!J11~ !J me l ~l)l 1): 1 l,),i' ~l l vi!)~ n a 1n Hbi '1-X1111uv i)\J n 11\J 111111<1 ii~ n,: \11:0, u 1 vf ;~ um t\JI a 1 . . . 
a1uuu uae ii'llo~ Service ~1u~w,m~1a1hi 1¢io1-iihJn1,u11~i'n1,n nn1111;'u11uuwn.1i\~?i~unwi'o1JlP111lvlouu 

• 

. . . ,1111,n~no1111~ 
cn.oo\J. g\J 1 (t\'iii) i ~\J fi'1oi.h~1a~qtlm~.lolv1'H l./nn11Vl\lli'li)\J1Ml lU\Ji.\J 

c. llUU1U11!J011iiil:Aruam,icuzLQY11: v • 

1F11~m,riai1f,~nu1JF1il1Jn=iw111'i1Ji11~n u1u1w,i1na1~ mivi a'. llazv1utl'1V1a~ M!l~ c1 vi1u11tl'1Fi1 
I• •• 'II V 

i1u,u"' ,b~ i!llilawfo:.i9lw1~'1/l'lL,n1iM·1uuuwn11ii~~~un v1f,J1JlA1Jhlouul!J~a1rna1ifltJiue~mM v1<1H1u 
11i'l~t11v.111ii tu'l/?Jifann\J m11ui:y~1J1111m1111V1u i11'a o.tol!>oor.:'G> i11J1u cnl? viu 

4 • v .,I v .., ,.,I , ... ,,} ,, 
111!J'111~Y10illl11~ ~\11'11 G> \J1\J\J1'~ll~ 111,!'II in OIJ\J'111~1'1111~lll,i\Ji1l\J 111!1Ui<l'll L?mm\J 1'1)JYI '1 - l 'tl!li\111\J<I 

'll11J1Uu ii11>11,1, n11~ 11'..oo LIJm u11 Gl,ii.>otcr 1.1J1>11 '-!Ul o.mcr LIJm 
111tim~n11~1o~uii:: o.cro 111;i1 1'11aiivluffil.i1fourri1 cr,<11;:Jo m,1~11J1111 

tiGJ~"' s11nRa11.1~11 nu1J1~uti1~ u1u11'11i1mn~ 1,1~·~,;: hJm~ouu 
• • vnrnin~ le><1>m\J m'ili1'i!1 n11~ c!.aa llJm u-11 G>,<'ia;:J 111.i, 1'1\J1o.mct' 

1i1m h1iim~n11-noiiua: o.co UJ!!l1 \.l~iliivl'umi.iifoun11 ..,,..,ct'I!, 1111,1~11J.i1 
ll~l'in11u,m1a1uvi1u11u1rl11i1tnoh1Riu -r~\.11\ll,O!JIV!1l 1~fo1Joi!1li~v,utJ1::111~1JVIU~ ,j'lliaZ G> V1!J 

11111i11J1u i,, v1u v1ulfli~n111!1u1u "' ,'.hu m1111uu!l~l'ln1,u'i1'111.i1uvi1u11111Fi1 ri11o1u111 
..: . ., 11u11:11iUAAtuan1,1cu:10Yl1ZiliNWil(II . . 

Pi 'lli rn, 1111 Vl\J u \J\J1l)O a ft~~~ u nll'li)!J lfl)J 1 rl OU u fo '!Jl'lll tin 5rsi ,J i'u !Wl11 i.YC <l~~,u u a ~ !l 1ilGJ !J tl , z Oil \J 
1u'I/Gilo\ U1111Jvf ef Ul'IZl U!J\J HA u.i 1un~ \JU1 Z)J1lll 111111 ,r (\!~\J1Yin111J 1 'IIU hu.i 1un~ u\11 ZIJ1 N OU\J I 'ii111011J 
lOltl\J ~11111~\Jll led'.\:><: rl1111l1'1111i111 ii1.'inY1wtin.1 ua:hi1rl!JU1fl1J 1}fo o.-lo1'looctm 

-<n- 

G>Ol. G>ct'.l,,. 11100111 ifol~n7l11Jt/il G\Cll,G>d'..G> !J~ bJmufooaz'tlU~1JilA1vin1\.11Jlll 1 i\1111'l'z,i;1i;~i<l~1Jn,i 1./fllll 

nw1 utJ1z1 Vll'I ( fou11:: '<:,o) 1.i11i'u~~~1111;'a111~1-1ii111111ut ull1ti V1l'!tJ1zL11V15~1 111A1umufouaz'tl~~1111fi1 viri·11'1Ul'l • • • 
lii 

J~ii ~i'u~1~i.D~l'i,111-11Jn1, 1i11lll'lvi1-1il111m111Jtl1z1 VII'\ LLa~1Lt1un ,, Hi11'1~nvl:.iii111111t1l u1.hz1 'llP!ll! uot V: • • 
o~!'ln11t1'lm1i;11J~hunu1Fi1111u lu Gld'. 'i'u uui\'!11~ 1n-i'ua~1J11J1 \J<ll)!C\!1 m1111 uu1on111,11uu,X1mam111\Jizn1,;i 



c:t'.m i1Fi1vlan1in1,aa~a-i,~,1lJlllU!lUn11 oi!ooo ~Ul\J 
C::.t,, llU'i~ilVl6~01Jn1'ia!)~<l11~W\J!)U011 61Go ~llJU~!J"llJl~ 
tr.en iifi1iltll1>11Jiiifa1Jl;j<1\h~IJ1N ct,o<oo IA111\J (:ttt'oo) 

ff.a: itiln1,ti11111ii(;)iili'11tlt1,::1J1ru .i"' (±ct:'%) 
'::>) LED module iim11'.fv~nurlu11a::,J1,::!iiu IPbb c.i1un11~1~11ou ii1~e~'l~V1PllluUQl11Jmm~1u 

• H 

IJOn. c1'Glcn·1"<1:'.<l:'.<n (IP'::>b) 

-a- 
"'· 1111 l 1i1i\m uu1t1nllii~i1i~um,fau 1 Rlll 1inuul1rv.1i'lum1iiuh.Ji'ua~i'l11iwa~~,uui'l~il1vi?!uu1 enau 1 U'il'l 

liiitnnu iin111U1iH11U011fhu1ru1A1~ll'l1~lliltni'l1m1u~1~ffiuu1~11llU1'if1ilWll1l.mneit>1fiY~,i'uJi1Ulll1hl h1J~ '" 
uuu iim11JUflili>lJ11JPion1,tinu 

<t'.c,.i<> f!Ni1n1,1t1J~IQVl1~ 
a,) 1111hfouuiim111il~ b ,um (±tt: 1'ifu~11J'i11) 'I/Un,n11u'li (Hot Dip Galvanized) 1ini.inmiil~ 

'll\J1'il <t' ef 1 x a: ef 1 ( mooxmoo) il 11 ii ll.J?l1 (±m.<I:'. ii l'lii IIJ9l1) 11111J"1\J1 "' ii al\ llJ()) 1 ( ±o.b 

ilail ,l.!011) 11-1.i n mi .i~vl li11J1Vi11111 l 1~ hi'f u 1 Ull\j l\!11'111a01~111~ il~"11J1U1J1011!i,ull Alll\.ln1w .. 1J1m!i1u1a'UV1) min . .,o.i - i.,~._, 

t,,) 111111·hfoUUU100<1i\,1~~!JnVlfa1J 1F11J 1 \'in\J\Jl1Jv,}11llil<I 5i1i\Ji'U,W111imi'~~1Ul\ll~ 1l1V19iUU1 ~nil U 
1 U'I/Oll~U11lUll11J11(l~A7Y~nU_!!1UI ill \vfl,;'fi,~ 01 II \JU ll1lJ111llftlln t 'IIIIUU\1-1unimu11d~ lfli 1n11 
1-1'iilvt1iian Hi~ m u \JU 1 u1>1d~ 1A11n1111i\'111~Fi111JI \1l.J1tll1J'U!l4v1 um \Jn11~t>JIIY~ 

ha, 11-1.i nl'i 1i11J1vi1!i1u1 ;il.J,1 uunt>J'l!Ull ,n,l u'lf ( Hot Dip Galvanized) ii'llU1'il(ll ur.hu 
~uuna,~ b.i~,mni, 0 G>mO: iinflllJA1 ±Gl.<I:'. iiaiillJ\l\1 i'im11Ju1,,1ni11J\JUl\1ii'IIO~ 
... ' lo. • .... • ... .... .... .... mua,~llJ\Jll!Jn11 m,tt:oo lJ<lnllJlll1 ±<l:'.o 1Jaa11Jm 

l!i.t,, !i1UA a un:Jgi1a ~ lJl v..i 1111 uui:f ~tiu '!l\Jl'il,;'f 1uUUJilUAauni' QliiA11lJ n11~11a~mwu11 
o:'.ooxteoo ii ail IIJ())1 ,;'( 1u,h~JilUl'lu1Jn'i01ihJ1J1(;)A11lJ n-i'1~11ar.A11lJ u 11 <'iooxrloo 

iiaiillJm iJA111Ji:i~-11nJ!1Uif11JUIJO~Jil\J\ll1\Jfl1~ GOO ill'lflllJ'ili liuaPI JBOLT 1/U 
«~n~ii11uu~l.Jfou <( 'qA 'lJU1PllllU~1u~uuna1~ b<i'. iiaiill.Jl>li A11lJfJ11 <t'oo iia~Ull'l1 
l'lfom1>1l'intA,~i1i',~ RB .,,., iil'liilll9l1 G HI\J 1'1111JU111i.iuoun-i, '::><l:'.o UlliillJOli uae 
1i.,i°inu11an'lJ\J1vl RB 0-: iiaaUJP11 rl 1.iu Fl111JU111J.iuauni1 mO:oo ii11ih1J01, 

- ... "' .r... " -- .... l,;,.m !?11Jl'l.il\J01QllllWl1-1<1nllU\J11~U\J\\\J\,IU 'IJ\J1!'1t'l1\JU\JJj1\JFlilU019llJ'!l\J1vlA11lJ011~1111l: 
fl111JU11 rtoox<t'oo ii11ih1Jm v11uii1~11u11aun1111ii'D\nt>11'1111Jffl1ma::1'111lJU11 
GOOXGOO ilaihlJ011 iiF1111J~~v1n~1u,;'i1uuu!i~!1U\ll1U.h~ GOO uaiil1J9l'i ilil!JA 
JBOL T 'qU<l~n~ifo UU ~l.Jfo\J ,;: 'qPI 'IJU1vllauchu13utlna1~ bet ii11fa1JPl'i Fl11lJU11 
<too iiaihllm wfom~1l'in 1r1H1111~ RB mlo iiaiillJVl1 G lil\J fl111Jt111'W1founi1 
lrlr!.o iilliillJOl~ 111.'intP11~lli'1~\ll1\JU\J RB"'" ii11iillJ9l1 '::> lllU A111JU1111iuauni1 
<!:Go ii11iirnm1rn~1~1~m.l11on'!lu1v1 RB.-: iiaiiuJ9l'i rt l<llJ fl11lJU11\U\J!JUffl1 «co 
ii11~1lJm 

m) ,n0111a~'U\Jl!'I ¢: iiaih:im (±a.ct iiai\1)!())1) vili11J1tl1::naunu1,n1vlnuuifa,4~~lj~il'ilhi \J!)IJ 

ni, mtt ilfaih9i'u 
<!'.) 'qAlA1Jhi ALL IN ONE LED SOLAR STREET LIGHT ii'IJU1~A111Jf.111 m.G0>ct ill'liilll'ili (±mo 

iiaiillJ())1) fl1i1Jn11~ o:'.i,,o illlftll.Jm (±mo iiaii1lJm) J,mrnu,::lJ1(\i l,:,rt.<l'. nlanf11 (± G>.<1'. 

ilfani'lJ) 
tt:) LED Module 'IJU1'ilri1c1~l\'lvh <l'.o 1P1ill (± .::%) ii1~0~1\'1,i'am1Jm?!1Ji1U~Vlvi11llU IES LM·oi«· 

OG 



q f iJi::~ • ., 11'11111 i!J01 I Ul\ll'l1Ufl1J~1Ul1llfl11~ v • 

.::. 1::o::ri1111ii11ilum1 

~11 ilun1,rieai',~1-X111111<1;,1mu1 u Gli!>o i'u li'uti'111,11n1ul'l~u11J1 uliryqprioai',~ 
b. 1,1i\'mntu'l11um1vi'i1111l.11A911aEJnUlilU!l 

u 

1117n'il1·'aCU1Ulll11">~U'alll<IU!lflf~il tl~Rn1",\J~1-111.i1U9i11J111J1f'i1 'il::l°i'i111CU1~1>1iiUll'IU1"n \.l<lnll1CU'11 
,11'11~11.t 

vi. 'Hl1U~1Jtl1::ll1Cll/-.1A10ll1~1um-.,fatili.i~,~ 

'Hl':iU~UU">tlJ1CU ~."d<l'.',ooo 1J1l'I (1111<11Ul111ll<I\Jll'U91\.1~1J~VIUU11'1111U) 

.::.1J11111s1u~uo~1~ 

rda~'il1n'imM11ri1mi'1~tm~n11ti 1i'.Juouua1~1,ru::9\91tiu1-11110'1l1J'llU 1i'.Junu1J<11u1-1an rJaonuuu 

1110I ;UUU.1J1J \.11!Jn111Ul'l u U1JlU11U011rill;:, 11~ notJiiimml.f u lJ11'11~ \'fi\J. fl1Ufl1Jll1fl11 YI. l'l.l!:>d:le>l!:> fl1U~lJ 
v - • 

'5~ri11!1J91 I llA1\Jl'l)l~1U'tiu~el''IU~1·~ 1fl1~M1ill VU ' . 

·d:· 
.i) na O~\OUll U9Ml!l~ ll!l::,itlmrun1nl,::1jll 1J911\llll,' ilm-.uv~nui] \Jll<1::J1,::t'IU IPbb 1.hun1-. 

\1.lll!l1J 01~0~1G01",l'l'llll!l1J\ll1lllJ1\ll"1)i1U lJ!ll1. d:Glm·l!ld:c!:'111 (IPb\:>) 
d) 'll\'illAlJhl ALL IN ONE SOLAR STREET LIGHT jjm-.ihi~tiuWt'l1JUHn1::ul'IOl'IOV11'1'111~U1Un11 ' . 

l'l\llllilU 01~D~1Hn11'Ml11!l1J\>111JIJ1m.!l1U IE( bl!li,,b\,:,:l,,ool,:, (IKod) 
os) 'q911fl1.t1vl ALL IN ONE SOLAR STREET LIGHT 1!1un,w1i;ii,iJ1J a1~ii~'liim-.l'l\ll<l!l\J\ll11Jll1lll1.!l1U 

IEC bod:«d·l!>·O\:le>oo1'>+Am .if o m. "·"'·"' n11Y1\'il,HJ\J 1 l!n\'il<IO 91 n,19i91.l'f ~'!lll~\ll'H tfl1J hl\11~ 
m11J<1~ « uim • 

<llo) LED module r.hum-.Yl\llll!JU 01~ii~'li1Y1.i!l!l1Ji1l11J1J11)}1_!j1\J IEC bi,,cC,tG,:1,:,oob 

G>Gl) ,itlmCUA11Jr)im1-.t11::1111u\lll\ll!l~ 'llU1\ll md:A ~hun1-.Y1\ll'<l!l1J aJ~ii~'i5m1Y1\'il!l!l\J\ll11JlJ1911Ji1U 
IEC 'ol!>o"m:i,,ooit a11J11oi'uu -.~;u ivlv'h1i)m~,i-. (vocr oo ·voe fomR~ cl~ '\lfti i'u,n11J 
lil EJ\·110 

G)i,,) UU91ll)}!l~~u11J1tl-.::nvu 1ilu'llil\ll ii1iiu1J1!l!lilU\·laat\1a {UFePOcC) 1Ju1.i 1,,<t.b 1,i,?i mo 

llillJV -a'1 lll~ L'IIU\ '!l!lll.ll\J'lll91cl~U1Un11l'l\ll<'l!l1J\ll11.t1J1'1lw1u IEC bi,,G>mm-1,:,:i,,oG><i 

Glen) -.::u::11<11\Javutl-.:: 'ijU U91l91ll~viL it un1-.i~fi1 ti~1u 01;a~m1l'l.invu\Ja !lU'l.11::IJ vi;n,-atlaau 
u-.::,i11u.i1.iil~iri,a~hll'h cCo 1'.i~ en ii'1tll~ 1111::vi1n11tJ.i,wu-.::1j11u011,iiJ~~ri1a~Nvh i,,<t 
'li1l'1l 1'>d: ,l1hi~ ,w,::u::11<11 l!:>d -a',hi~ 

Gla'.) \U·J~ l'!lil<lll.11~01-ii 1111.1·~ il11J1tJ,::nou1 UU'!IU\llr,JflniiiROU 1 i ri,a~ tvh!/1~~'1\ll ma'.o 'l'il~ ±ct'% 
Mi'u1.t1911Ji11J IE( l:><J>i,,Gld:-m:l!,omb uae IE( b<SW1010:le>oG11'> 

m<t) 1'111'l11m'ia~a'i1~liliiU 61~0~'1U~1Ur.J11n11Yl'll<l!l1J191U1'ITTU">lll1W OIALux evo 11'ltJl11\.IUl'l 

<\f11Yl i1<1c)~ ~ 1 ClUuvi ii fl CUIIIJU~ n11<1::11 au11MiJ1 Cl1JUU!l1111!1Vll,Vi1JU<I~ (IE R<n li1\.IUl'l 

ftl11'1CUt 011~,iJ~1t!J::\h~1::\111~1fl1.th/ le>en l1Jill1 fl111JIN11J111i?\919Y~\)1tlJ1CU b lllm IJlll~!J . . 
G>d: !l~!'l1 rn11.tn11~ouu <ri llJ91'5 le> lio,1,11Ti11~1'l~~ 1,:, 1flll ri1w.J,1,h Maintenance Factor 
1111tiu o.bc-1 

Glct'.Gl r.Jfln111'1\llil!JUilfi1ma~h·Nhlufiu a'.o 'Jilli 1'111'l111Jll!)~1111~lllfi~tliti'aun'i, (Eav) Gl<t'. 

lux ri1A111.t11!l~ili1~~1a.i1iiuoun'i1 (Emin) "'o lux ri1A111.t,fo~1111~i,~a,1l1iti'mm'i1 • • • 
(Emax) l!>oc lux 

Gld:.lo l•lll11",l'l911lcl1Jviri1ri1a~1Yh1110~!) l,:,(t ')9191 fl1fl11lJllEl~<l'i1~lO~EJuili'vun'i, (Eav) GlO 

lux fhfl11i1av~a'i1~i1~91\ij1foun'i1 (Ernin) b lux 1'11fl111Jllil~cl'i1~~~~vl1liuvEJn'i1 
(Emax) mb lux 

• •• + ... 



d ... ... .... , ' ... ,d • 
, 11l'Vlci, 1J1\JU1Vlil~'HIJ 'VI vi ,1nn1J\JV11~11a1~ll/.11J\ll1J1'llJ1ULl'l'il i,,(l)mb 1'111 Vl.-1 - lt\ll!il1U11 ' . . 

t11mi1u 

'!flvi ID 1)1tl0\JUl'll1il.LfoJ t'IUU!llUi1~ 'IJ1ULV.ft1na,~ \,I~~ G'.'1tl1'11~t'l1JU\'l1~V.ll1~ i,:,(l)G)':) il~Fln11, 
u11n1ihu?i1u11u1f'h a11flot 1·15'!i'u ~~'H1flfoULa\ll 

,.,.,, n1${1Jthtnu 

~f \J 'J 1~'1 !l ~ fotJ 1t 1i1J n1, ,! 1111l Un Yt1 IN ~flt l i, U \.11 U,11 n n 171,i'n1J9l 1ll~ s t \j 11J LL 1J \J \Lll t11£.1 a t LB U\ll yj lll 1J!l lJ 1 
J41'llJfl 1uu1zuz11111 b iJ il'u:if!111n1uffi<'li'u11ou~11.11114nii11 fau?lO~~u~AnW!itllJIL'lllJllnh11-.\'~lli'~LQl11 mu1u 
<r1 iuuu,11n1uffii~u11~~m111'!!11(i)u1w1'io,\ 

.... ~ 't • .'1 .f...Z,u!: v -\lli1l111~il1u11'l">~01~ ,1u11J (I) u1u ·A'l1llilt!l1111l~UVJnili'l11~'1'1~\.llJl1l l\lltFlruzn,11m11\ll11,1~u 

\1 aq 1ii1n1,m 111,un,1 \1141 i'.Ju~1i'uufaufl1!J t 1.1 G>lieio 1ull'u11'1i1~1JilC\!(l!1{1~1,1~oii1-1an1, 

tJii~~1u'hiuuu n11fouat G>oo to~tJi111ru~1uoX~1"11J111m1Jc11yf\j111i\'11a~,11ntJ~~m~ 

• ~ ... d :; 
-~ ,,., !J1 IL 1.11-.0U\ll ilA e un 111l La 711 L 1'111 n Vl 4 ~, 111'1 

-~1ua~~ni'~11'1ii1'114J~r10~,i'1~1az o.d'o llJv17 1tUt\'l1~ cn,o<:lm LlJ1111 

~11J~i1li4L<l1\ \'il!11t1A111 \'l()U\J\'lll4n\Jllll~ il1Yi111EJ i11J1\I en!,:, '11~1 
• 

~11'1~1'1Vl1U 1\'.Ju<i11.111Ji~ll b.o~o.d'.od'..ooU11'1("1fl<l11JllU\llV1i1u~mfoui\'1u11'1111u) oo Ltlu·foli1J91to~ 

i1'cycy1 Liio~fo~1~1?\'~hdium"> gi'~d 

- . ~11JL\'lFlil\Jtl70l011~ l::,.oo L)Jm U11 cn,o<:lm LlJ1117 \.11.11 O,(l),t UJ'17 

n1111'i111 cu1ri1.1'~a~tJ1zlim fivm">!il11'i'unufliJUni.iriou,nu,m:i1Jn~lllmU lo<i 11.1 11\'.i11,i'ui?i'Lwi 

?1,Hilr41l Vl 111 a i)\)1)1 .r~ Ol'IU7 Z ll !J'iJ O ~ U. vi~;( 1 e ii,~ Fl!ltl n 1111 ~I nu, 1 n n17 L 'l'lth I'll) \In~ 111<)~~11.11'1U 1~11J ~ ~ r;o~i1 fl1 

ri1ii~o111tJ1z.iubhillun11 l!><io nn/'117.'illJ. tf~ifo1qFlilunioi9io~bi1l'uun'i1 v111.1 F1ruzn77lJfl17 m1,i'u11aq 

l?1Yt101711l11,)')\Jtl17\J1~1U\J~L~U\J'lOU mu11J ctd'. 11.11!Ull~l~lJaf\jly1\J1~ 1,1;ili'ir<an,11.iij~41ll1liuou 

n'i1 i'ouiit «o til~tJimcu~1uJ~.,,lJl'I 

"· n1,vhaiycy1{1~ 

". G) n ,,'ii' ~ef !l'il 111\J ,~r1.f ~,f 'i1Zi1 fl1 ,1N1J 1tJ 1 u« C\!f\l 1\.11011 il1111lfl~I ii 1J \,I IJ~ii il 1vi'fi u L~ il 1i 'j U'il QI a,, 

~UU7ZlJ1(U'J1nnwri~lil~)Jtl17tlnmil~~ltNil1JILol1 

«.lie> ~'111Jzn111<11.1u11m,z.i'o~Yt1i1'1\ifll111Uil~fln1nii1,111.i11J?i1uml'1fi1 mutu vi iu ll'ti1c\'111,1niu~ 

Mi'u11\J~'i)1n{Hfln17U~'H17.i1uGi1uau1fi1Lrnz,z?i'o~1,~1,1i\'mJ,znt1.l'l\ll\!1 LlltJ~1\J1\11~1JL';1111U1EIUilZ ct 'iii)~ 
_, 1. 711'111'1\<llJil ti! 

.,o. L1ou1"1Jn11'!l1,z1-au 

il~t1tl17U1\'111.i11Jln1Ul11J1fi1 <:,z,l11z141Jf!Til1~ ll'IUU.ti~li1u1tl1J I,, ~1l'l~11J i~if 

nl'I~ ., LUIJ~1\J11Jl~\J cn,..:ocn,a:'«d:'..oo u111 (i11J.Jol1\Jlf11Llll\Ji11lJYi\J~'lOULfl1ilU1X1u1V101u) 

<to LtlilfL~U9l'ilil~llC\!fll1 1ifo~i'u\J1~1?i'i1Lilun1, i~d 
• 

- ~111iii~iJ1utJ,~,i1.1'1111u€!A1~n1, ~mit "' il1u '1J.J~11J11J lo i'.hu 

- ~1\Jtn~U1'fjl'l1110 \:l,Gl\:lb:oo 111171~UJ1117 
J' ..: • ~ 

- ~1\Jil~Vl71!JW~l'l\1Vl1~\.11J110il!J o.od; llJ1117 'J1'U11J bG>b.oo ~nU1f'ltlUJ1117 

~1u1i1u.uutJfo1tiUmJu 

-o- 



. 
~,u'!t1na1Jo1m1?i14 'l 

• • G).cr. 'l'l 1~1t: u,u u 1'Uil~ 01 m, 11 u li~'l'l1~ se in u u1 mu u on 
01.cr. 111 \J \I-.:: na u vi Ii 11 il ui'\' 1v. fo zn m 1 1 ovn t:ci1 u vi~ .. n ua1m 11 l'i' oi' ,Ha -i',~11 ~ a \.I,~ n au w fa1J 

r\'um,1illll1f111 11'llui111Jo~1fl~il41ln1\1~lJn.i~l11u1\J, tneul1itJ&i .. ?T~ 1 i u ii wi lf'I~ o~ 
• ' ..J ,: A al., "' f'l!)IJ\Y1111il1 lf11tl4~\J\J1 lf11il~u1\J01n1PI IYY1!IIJ 1!1'1 

.,.::,, '1'11~Lll1,0\Jtl1f111 f!Ut11J r.i1J111n loi1~,i1nt11f'l11L\\'IUW\J'W1ii\J ;o llJ\\11 
11!Jn11ritJa!,~ffiiiil~"lu•thtJu1lJ1A1U1N fi, K ~1'U01fl11 

~11J1::uu 1 vli41rnu1 \Ju;rn,J 
~ 11J1~uu1.b ::1.hmu t1Ju;11ru 
11um1f'l1nru,\ifui11l,hmh::nu\J'Ull~lll1il1Fni ( Built in l a1111-.oun1,1imf'l~!luu1u1il{ 
71Un15f11iirui'!11J~~1'U1~\J\J1i1~'J ,11JJ~1f'l~tl~\ln1ul1tlf'l~lJ~iiono1Yi111~11Jti!1m·,a~~1u11·lvh 
'l'l~ll nr11nlli,~ '1 

K = o.l!lct+o.G1<l: lt/lo-o.eo Ct/Co +c.ero Mt/Mo +o.eo St/So 
~11Jo1m, l11J1Un~ 01101m, 1i1J iivi1n1, i1~11uu h~·11u1u1a ...,01,n vf1,n Y,Otl1t:'ll1J llillll\J'l'l'l 

• • • 
UIJI\Jl'iiUIJ a-.d1uu1 b~tmn, f)i\'~\Yc\"! t,~~J'U ~11U\Jlll'U uo1::1if11111\IIJ1ll11llii~ 

01.01. 1YM1 '!low1m,u1,, uii~ a1u11J1J1i1\1,j w 1191'1iJ111iii~111Jll u \Ja~uc1t1t:uu 1YM1111u 1 u 
\J~l1i\J 

GI,\!,. \)1 t:\J1'U ll~ 1J1f'l11\J 11'i) \J t)~VI 1J llJIJ \) 1 l1 \i1U U <;) Uh 1 IJ 041 e \JU\Ji:: \.11111 !J 1 \J\J~ 11 CU 

01.cn. 1t:\J\Jvie1,1~01::uuc11u,i1~1 ~9i.i\.1~1l~~ o~1u.i1'U'!IIH!l1f111 1,lu •,iil\Jfot11n1!'l Yltl lh'!I 
,nulrh~1 a1\1folfl~ll~tlfomml'I 111urio1~1 'i!l'1 

p = (PO) x (K) ti1\11JG11'11 p = ,1R1~1ugjm,11hu 1,1'fo-.1f'11n1JIUU4191vfl)::911l~~1ut..rr.i-i\J1J14 
v 

PO = ,,m~11J\ll!l"1\i1uvf r.ifu1J1~\J,::m11tli \110,1r1141u1 tlu~1.izj~,::\J 1-\11Jc1nm,111,h11gjniti1 v v • '1:Pt: 

K = ESCALATION FATOR ..rn ct' 1\10{1iu9i 1tlJ91!l4n1·nvi11fi141'U \,l~O\J1mfi1J Ci'. 1\Jt1f1iu9'i ciiu'il!l~m, 
1~unf'i1~11Jfi1J 

K = o.mo+o.eio Mt/Mo+o.G'.o At/Ao+o.Glo Et/Eo+o.o,oFt/Fo 
'l'IIJ1G!v\ "' 41'U01A11 

• 41\Jt11m,tifi1am (K) • 

.., . ··~ .. ~ .. , °''"· n1-..,41ai1Jn,i ~'11'1'fil\l)'llr.i!l91111ll ~\lu-.::l'l'IA 

(.,) ~fo~1~it1~ 1-b'vii,q\Ji::1n'l'l'i'i'l"!\11ilJf'l11lt1Jifiv:: Wt \H11Jrioi,i'1~1 i1,n\'i,")vir.ii\oimu 1 u\.1-. ::1 ~11'l111u 
i€M1i.iuauni11au11::· no 'illJ~~.i,:;11~vi;i::lit1Jn1Jrim111~J4...,1JG10111J.\'l\!'lJ1 

(\!,) ~i'\J~1~'ilo~W111i\nvir~a\\1111ut1J\JWl'l'l!'ll»uouni1fooo:: eeo 'Utl~tfonrumanvl01a~1-0J4Y,1J\\'lt)111J 
ilfl!l\!1 winrns 1i1}1i\nm11uii1 u~ bimui'ou11::'ilo~11Hfi1~rh111J.i 1 ~1-b',:;11,11141a11Jm-.r.ii\oinw 1 "U\J-.::1 'I'll'\ 1\1 v • 

~« I\! l\!11 i ,:; a q .i ~1 ..,, IJ ms r.i i\01111 u 1 'U\.11:: I 'l'I Pl \.I ,:::n 'II~ 1J I via 1 ,.fo-.u 1-0 u.i :: 

<1>a'.. mi\lfo11A1fl141'Uriili1{14 

n1i\Ji'u,1A1fi1~11Jrioa11~ 011m~ou1-u 11ii'mnt1Ji ~m1m::'illn1-.fi11J1t1Jffi-or\\Ja'l\!l\!1U.\J\J\Jfo-.1m1"i'm11 
lJ9if'l~J::f ~lJIJ9li iii !l'l\lvf l!>lo a4\11f'IIJ l!>ctml!, I~ l)~n,, w,i1, ru1,i1m 11i\a1l\h::nau,ddm11Jri 1l<1114 9)11J~IU4 ao ~ . 
i'i11!mo1,n51111Rt1Jtf,!li11Joii' vf u-. ol!>oov'1 <!lo« !14'l'UYi l!><t' ll4\11fllJ loctcnl!l lu111-.,1111,ru111~1J\l~Oflm1m41u 
~141i11J1rim1f14h\'Fi11J1t1Jm1Ji'l9\5 ~4il • 

·'11· 



1'11J1A~ 01 ~1UVl1~ (...i l!fl~) • 
~,uil10\JUflilUnl111a;1J1\\~n \\111uii~ il1ouul'luun5\;lvi'lu11,1~ma'i11~~,J~~nuu~10 (;lz1m,~L,,.ami\'1Ji,,~o 

,i~un,~<11111L1,1~n 

• nu~1!1UUAil\Jn,Pi1<1'im·A~n l'Ui,m /Km.er') • 
K = o.ao+o.eolt/lo +0.01<::Ct/Co +o.G>oMt/Mo+o.G><tSt!So 

• :: ... ... ,=: • ., "" • "" ... ~ • .... : nUVl!l1ZU11J1.ni'lllUn1?ll.~'nJl1'\MUllt~1UU!J\m \.i)Jl!JO~ Vlill'lil\Jn1?lU'l1lJl'Allnill\.\'iU~1U~ZU1UU1 

• ~1u1fo1::uwtl1r1!lun'i111L11'im1,1~n 1'U!Jl111 (Km.If) 
K = o.m<f+o.<>olVTo+o.G><t'Ct/Co+o.G>ctMVMo+o.G>C:: SVSo .. 

\!1J1A\1 01 ~'lUVll~ (rl ~Al) 

~ ,u t Ann f ,~ l'I a u n'i A I a 'i m,,, ~nun z~ ,u 1 ~ou nu vl ~~ v.111u ii~ a~ 111u f'lllU n 5 A1a 'i lJ Lira n l m ~l'l 11~, 1 n )i1\J 

K = o.cr'<f+o.G><f It/lo +o.sio Mt/Mo .. o.l!loFVFo 
{11JLv1~'i:iLUvl11U l,l)J11J0~ ~1\JLl)1ZlZIU!il11U-k1 11\J 1zu::11,~11uu1u'ltJ - na\J'l.hz111cuui1iiu ID 

nlnuJm 
J 

1'111111~1 o, ~1UVl1~ (..i ~Dl'i) 

• nuihvm PRIME COAT, TACK COAT.SEAL,CAOT 

K = o.o,o+o.cr'o At/Ao +o.l!loEVEo+o.G>oFVFo 

• nuih,n~ SURACE TRATMENT SLURRY SEAL 

K = o.eio+o.eio Mt/Ao +o.moAt/Ao +o.iDoEt/Eo +o.eio Ft/Fo 

• ~1ui11Y11{ ASPHAL TIC CONCRETE . PENETRAION MACADAM 
K = o.mo+o.mo MVMo +o.<1'.oAt/Ao+o.moEt/Eo + o.moFVFo 

K = o.<no+o.mo IVio +o.11'.oEt/EO + o.l!)oFtJFo 
.... - - ...... ...... .. .... ~""" .... nUvlU ',1).!1UO~ 1)11~1))~1'1.1 n111))M\U n11UO\Ofllil'I.I nWl!vll1Ullil\J n1,1n1tU!)lil\))'IJ n11"lvl ·111J\l\))!)tllLL\JU 

1-ilau flll!l~ f)'IJFl<I!)~ flUrl<liN ii'uA'uJ, i'IUV!1~ ~~iq'o~H1fl~!l~i'mii!lm1tJnuw~1ua11,1i'un1,011iiiuiiX11JJ11JFl11lJO~ 
... .. ... ... ..l ..J... ...... ... ~ ... .. • ...... ~ - ... • 

n11C\l.JlilUl11!l~111!J',1,U1l'l~ilU\11Jn1'iFl1\l~)J~CU<llJUWU0~1ll~UU1 LHll:lJ'd1Jn11,1UmGn1,m1 11)J\'l~lJn11Ulil!lvlLLl+'U 

lvlu 1-u1F1~ il~il!lni111~0 l 1«v11J1(1),!lu~rh,1ulil 1111iuL~u1nu~1urfo11i',~ouu11~!lL ~!JU'lf<1\J, z111u -x~ifl i 111J~1u 

\J1z11111 EMBANKMENT,EXCAVATIOR SUBBASE, SELECTED, MATERIAL. UNTREATED BASE uae SHOULDER 
nubi1-01•thu EARTH FILL IN MEDIAM & ISLAND, TOP SOIL. TREE. CUT .., - 1'11J1ml lo ~1UIIU (en llfl1) v 

• nui.iu1i!J~ t-011!ll1 (Kb.<>) 

K = o.cr'oto.l!lo IVlo + o.l!loMVMo + o.oboft/Fo 
~,ui'.iuL~u~ ,,.11,!Jn~ ~1ui.iu'du1111 h,t\i tl11111:iu~nuL tluiu1 \IL ilm::1iiuuvu 1vrm1lJ,_.u,~tifo~m, lviu 1 u 

i.:wi,~,z1,ri1~iiu h1ajil::11 'lf1Jmuii uo!l!J\\; om1vi'l1u1vi?i1~ 1 1L11zm1u1'11~111io~,,~ 

• ~1Ulil1Z'iZ\UliliiU 1-0l'l'l'i (Klo.01) • 

-o- 
~,u~ila01ilvlun,11J Liu tJ~n,,.cy1 i'vi111u \J~Mi'u11i 1uui(u 

~,ui'1111vl,,.u11JffiliilF11uAoun"ivl. 

~,u1u,,.mvlfi11a~1ifrmu5u 1 
.. 4 ) \IIJ1t>l\1 itJ ~1Ut>IU {en l!t>11 v 

• ~,u~u l-ff11m {K 1!>.G>) v 

- ·. 



-..,inA~ a:' ~1U'!lflU5!:Yl11J (vi l!Oll) 
.... .. r . .... ..... r .: ... ., ,.J .i ... - ... "..: 

~ 1 U ti !ll il,ilJ 1\J um cl !ll ilO'lU 1\J U.\l t I Wll\11!l<l 011 V. IO W1 ~ 11millJUill YII U<l UULL tlii ~ !ll 11l!ll'tf lJ11 fl1'1i O ~ ll LIJUill~l • v 
_....,_ .. .., • jJ 

01tVi~1~W1,u'l1!J'lill'~1'1JU 

• nuo-,ifo1\l1~\J 1-o~!ll~ (K<t' . .-1) 
K = Ct/Co 

K = o.b.::'.+o.G>.::'. It/lo +o.oo St/So .. 
-..,1.1101Y1 a:. ~1u11a\J1tY11u (lrl ~011) 

~ 1\J FIOU n i ill ui11 IJL \.1 an \.11.11!! O~ ~ 1 Ufl!l Un~ '1 Ll'I~ IJL V.ft n ri \1'nri 'l'U'l!O~L \1 a!l!l!l nJJ1lL!J n ri 1 U'l C\J ~ 1~ 1-11 n'tl!l~ 

~1uiJ1ut11~1tu1otl1a•.11,1~ao1F11~1m1.l1tY11U 

• ~1uMun101lu~11.11v.~n 11\'~m (Koc.<=:) 

K = o.a'.o+o.m.::'. It/lo + o.b.::'. Ct/Co+o.l,:,oMt/Mo 

~1\J\ll1t \.IIJ1UO~ m~L'i)1~Vl1<)1Jt~iJ~~iam 'tl1J1m1ubiummi1 <;'.C: faiawm 1uiu~\JY,U',1V.UYlL\Mitn ' . ' . . 
L \1!lOilliiilltl1~1J 

• ~1UL'l1t 1,H~,i~ (Ket.I>) 

K = o.<to+o.l!iolt/lo+o.moMt/Mo+o.l!lo Et/Eo+o.mo Ft/Fe 

K = o.cn.::'.+o.1,:,o It/lo +o.m0Ct/Co+o.<110Mt/Mo+o.b<t' St/So 

-..,1.11flvl a:. ~1ui1a\J1:Y11u (lrl ~Oli) 

~11J\J1U1t\J1U \ollJ1UO~ 1J1U,t1J1mn~nLfl~!l~n'l1U\L<'ltLfi5~un,11.1if~ BULK GATE LLi'l~~1uvim1-1i\n 

• ~1U\J1U1~1J1!J H~m (K«:.m) 
K = o.m<t+o.bolt/lo+o.a:'..::'. Gt/Go 

411JL.,,~nLi'l~l.ll'luUn50l Ll<I~ ANCHOR BAR -..,1.1,uii~ \"1~mii'uffi'i1Llli1.11unuFJoun~(ll'l!llH1WJ1u \11~ 

1~u1mi1fi'u 1,1;i)cl1AWt1i'l1.hzmu 

• nUL\'1~nLi'l11.1flilUn~Ol 1'5aOl1 (K<!:'..G'.) 
v 

K = o.a:'o+o.bolt/lo +o.<110 Ct/Co + o.eso Mt/Mo +o.eo St/So 

n\Hl11'l11'11i'IU1~Vl1'U11lJ\J1\JL \.!Rn .,,1.1,ua~ ll1FmFl!JUn101Li'111!L\.!iln'l!U!llin1~ 1 ~ri 0<'111~ 11J\LU1flllO~li~ 
v - 

1h.11iaF1n,H1~u1ou1 

• ,n1Jtl1A11'11n\JitY11m11.1u1u1-..,i\n 1-b'a;i, (KG'.'.b) 
' 

K = o.mo+o.molt/to + o.mcl'.Ct/Co + o.boMt/Mo + o.b.::'. St/So 

~ 1ull'l,~n 11~\ ~n ·~1.1,uii~ il~Vl1UL 1,1anri11.rl'\JFIUL~u-ii1~m.1u,Lm ~L .,,~mi ,.,,i'\J~!ll~~u,u.,1vn1ii91U'll1U 

i'l·l 1,n\1i11h11,~"~ 1a11Y1u 1a1'lm11P1u 11~0~1ulfl,m1i\niiu . ~ ' 
• ~,ulm~af,~m~n 1,i'~;i, (Km.oil 

K = o.b<=: + o.eolt/lo +o . .::'..::'. Ct/Co+ o.looMt/Co + o.boMt/Mo + o.a:.o St/So 
1,11.11!>lvl a: ~,ui1a1.h~Y11~ (lrl ~oi1) 

~11Jtl1Fn1'11i'l\hzm'U ui,111u1'UL 1-1~n .,,11,uii~ 1J1F11iF1oun~~,1c1i1.11 .,,~n'l!uiwh~ 1 Ylrio11f1~ 1uu u,1'1110~.i~ 
J,.,,lial'li'ltl ~,~uwJ, 

• ,i1uo1AWllntl,~m~ui,111u1u11-1iln 1-Ham (K,r'.m) v 

·o<· 
• ~1ufa,~<1f1~1'11J1Jn10IL<l~I.IL\.IRnllll~~1\JL~ilUl1\J(ll~~ 1'5ll!ll1 (Kcn.'o) 

v 



K = o.d'.o + o.o,olt/T o +o.eo Mt/Mo+o.mo Pet/Pea 
\UJ1111~ d'. ~1U1t\J\J111311l\j,J'[l)f1 {G>.-1 \IA1) 

• ~1u11fo~.\ii~J11i~m ( K<t..i) 
K = o.ero +0.1110 ltJlo +o.o,<t EtJEo +0.111<1.' GIPt/GIPo 

• ~,u1,~vio PVC "11J~1Uf'lil\Jn1\ll (K<t'..G) 

K = o.cno +o.eso It/lo +o.bo Ct/Co + o.o<t' My/Mo+ o.o<Z St/So +o.sno PVCt/PVCo 

• ~,u11~vl!l PVC nnUVi11U ( Kcr.«) 

K = o.i!,d'. +o.o-r It/To +o.oct Mt/Mo+ o.bd'. PVCtJPVCO 

• ~,u11~vi!lL\1~na1uii~ntli (K¢:.<110) 

K = o.loct + a.be:'. It/lo + o.C:::o GlPt/GlPo 
~vilnA1ffionri1u1ru~;i,m-un'uiicyqj1LLUUU'lU11fl1Hi {,ivi,{u1\llu mt'11n~Yi1N'i1!J 

K = ESCALA!ON FACTOR 
It= f1'11il11m~uitmrX11tl'!IO~tl,z,Vil'l1u1~'ilu~ii{~1uu?int~1\ll 

lo = 1>1'!lii11mi:l'vri11r1i11\J'llo~tl1tL'111'11UL~ou~LVi11'ifO~tl,zm~,,fl1 
Ct = 'il'llil11F11~UJUillLU1~ou~ci~~,u11?inz~1111 

~ - - " - .., "' ., Co = l'l'iiU11fl1'(fUJ\J<lll\J\i110\JVilU\Jlltl~u5tn1m1fl1 

Mt = ~i''llih1r11111~rio11-r,~ (lih1m1,1~n11i1t~UJui) 1uL~ilu~ii~nu11gjne~1,1 
Mo = '1'!1U11Fl1111:;ino111~ (1i.i111JL\ol~nLLfltiiiUJ\Jlll) 1uL~O\J~\Ul1l'ifOstl1tn1Yl11fl1 
St = "1'!1\h1fllL\.lan1uL~O\J1,ll~s1\Jll!llflt~1111 

So = i;i',uil11m1w~n 1u1~ouv!1t1u'if&nh:m111111F11 
Gt = "1'!1i111mmamltlu1'iuu•7.t.1a;i 1uth~1 Vil'! 1 u1~auviii~~1u11?iaz~1111 
Go = i'du11m11,1~m1i.im~ uu~t.11\1111 u,J~:1 '111'11 u1~ouvl1 VYlllcl~\J,zn1vi,1m 
At = i'iiil11m1m11'ila\111u1~eu~~~~,uu;i11t~191 
Ao = oi'1iii11mllo11'il,w7t UL~1l\J~L i)vi~o~tl~~n1,111m 

• 

""" ., " • • .J ) rJ1\J,1~1,1111l\ll ViilL'Anm1'\Uu'1 rn~ ( K . .::.c:: v • 

K = o.a::o+o . sio tt/lo+c.eio Mt/Mo+o.mo Et/Eo+o.cno GIPt/GIPo 
~'j\J\J1~1'11'l11Yl HOPE lcH (K cr:o) v • 

K = o.a'.o +o.eiolt/lo + o.m<t Mt/Mo+o.1!,o Et/Eo+o.G>cl'. Ft/Fo 

K = o.d'.o+o.bd'. It/lo +o.l!,ct' Mt/Mo 
~'l\Jlll~\ol11ll~ AC L,H (Ker.lo) 
K = o.a::o+o.G>olt/lo +.oo,o Mt/Mo+o.<to Act/Aco 
i:l'fo111~\ol1111\ll PVC LO~ (Kt.'..m) • • 
K=o.a'.o+o.a,olt/lo+o . .-,o Mt/Mo +o.a::o PVCtJPVCo 

\11J'l91li d'. ~1U1Z\J\J111511t\j,J'[l)A (.,,-i \j1111) 

• ~1u11~vim1,1~mMuu1 HOPE 
~11\11~\U\Ji:l'l)\ll\ollt\\' (Kd'..<t') v v 

• nu11~vio AC uae PVC 
~11\l1~1-11111\ll1i {KG.G>) 
v • 



v .I 
1\iYl . 

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

• l'l111!LilU/li'~n,'l' -~fln11\JThl11,11\if1i1U<IU1~1 

• L1'1\i'i!cl\J/El'tl-Wi 
( } li.iL ~\i'il!l\J/hi!l'tlm 

( 'U1~111'}E) 

U<lvlll,tl'm ~\J~1'111<1'l'U'1i1U<IU1A1 
u ,J 
1'UY1 . 

... :..,.,.--=:---t---t--,d (a~'l!El mwn,~ 

(u1eim~ ~Rn~ 1141'la1!J 

\i1!J1i14 LU51 

... . 
(a4'l!El) m~1Jn11 

('U1ULvi!JU'lll.J Yi'r\lll111) 

~61'U1!Jn1'l'OEJ~'li1~ 

... 
(rW!fEl) ,.h~o1un,i1Jn1, 

( \i141JCU'iiii1!J \j(IJL!J°1 ) 

1El4tli'ivi El\.1111. 

l'l cu~ m 11m11~111"ri1u. \.I u1 ,h, !J m ~<1:aii U\1141\J Ll'l1~n11ri m,! 14milJl'l EJ'Un~WLll~lJL ,-, ~ n 'J1lJL mh mn~ mi~ a'. • • 
ua~\J1U'll1Y1El~ 1,1tj~ rrl tli1uau1~1 i1u1'U l!l 'li,~ i111€m~7Elll~Oli~'!l01L<'11L vlvhu.uu1EJnlfi\~~4!Jn Yi!EJlJ Ll'llJ 1 vlt1UU 

Lll~au.uaii~tl{UEJ~l'l11\I\ Yi'1~41ULLiHtl1'YIIJl!J t'U'!lPlL~!J'lfl'U m11ucy;iu191m11Jh1u '1''111 orrlol!loo<i'.G> -i1u1u <Ill!! 

111u El~ Am~u~1.n1.i1u'1i1\.1<1u1~1 .i1urn h1~-a'1.1 i41'11Pi!EJm aPJ 

•G)G)• 
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