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"' b~'U!li'1L~1J (UTVI) 'VI (ESTIMATED) 'UU 

-31'1J ROADWAY LIGHTING$ 9.00 M. (MOUNTING HEIGHT) 47.00 " 34,844.00 1 l'l'U 

TAPERED STEEL POLE SINGLE BRACKET WITH HIGH 

PRESSURE SODIUM LAMPS 250 WAITS, CUT-OFF 
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'J'~e'~1\J 31410 ~1U'~~11L'CT'~~-h~ 
'm~,_,~1~112J1tl1~'11 1106 ~eumu""' 0100 c;Jf.l'IJ ~if~u - N11~~, 9l~u 2 

fl11.12+835.000 - fl11.14+380.000 

PLAN OF STREET LIGHTING 
'111-lml1.n'l'lliiiUIII 1106 fl!l\lll'll.JfJU 0100 

fl!l\1 ~Sq'U - 1o111tlt1A \ll!l\l 2 

nu12+835.000 - nU14+3BO.ooo 

~ - ·- ~ -z:..---" IWinUIIo'U .,. thll'{ll'lll 

~· -h---- C"H ~~~ - ¢ 

rirupw 

t"llllJ"I 11MI'l1 lml1t11~'111 11lJ'IVI'I1'J 

llOADWAY UGfiiiiGS (9.00 II. (UOUNliNG HElCHn 
TAPERED STEEl POLE SlNGI.E IIRACKET \llllt HIGH I .r~ I 47 
PRESSURE SODIUM LMIP 2!50 WATIS,CUT-OFF) 
'mllllhitl~ 

ft151'11JLil~tJn11'1 WWi I LS 
nt~n'11fi 2 1ihuium.a~1 

t--+---------------+--i---i'l"Mri1ns~m-w'll~.,,:n,l,.u 
li!ui1~tl'll'l'II~0041i10 
~1•l>il'itnm'lmh~'l~ 
Mh:nnaa~h·::v'll'lu«~ 
ml.m14~ 

~ 

1::'1·,.h~ fl1J.12+835.000 - fl1J.14+380.000 (LT.,RT.) 

fq@l111cl 

.. \1!i111U~M ~Pt~ollhl1 

... '1.11n111~M ~~~ 

e-el '1.1li111G'~-iMft;j11kNIU1n11'llli1 

()o 'l'i'hhlu~m ~,;lo~~i!tn ('llmLAI-0 

CoO 'lWW.11r~i-w ~Pill~ ('llllolllibJJ 

7111LflltDifl 

"""UIIIrn 

fl'J'2J'V11~11~1~ 

LllV'II 'tfiltifflu 

tltiMlJlJ rr nv-- 1UYm.5 

~~ j---L-----i }l.fl'l·""l~ 

tl'ljllfl91 llo;t.41;U 
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n~fl11t~1nu1eJm111u~~~~~~'Yl,o~~tluu tJ,:t61i1~'1Ju'S:111w 2564 

~1UtJ11f'lflfi1111U~~~~~flli4~tl'~~fiuua::un1~vu~L,.,~m~ttuu 
11-l""-1!1U 31410 ~1u,vJ-w'1LlU~U-;i1-IJ 

'V11~,.,a1~,.,111ma~ 11 os ~~ufl1'l.li!J11 01 oo ~~u ~.:Jn~'l.l - mL!I~fl fl~U 2 

fl11.12+835.000 - fl11.14+380.000 

ROADWAY UQflllfCS (0.00 11. (IICUi1INO HDCHI) 

TAP'OftD StiD. PCU SIHQ.E ~RACKET 111M H1CH =... S<DJII LA>4P JOG WAn5,M-<lfl) 

2-15.00 

r or SURVEY at COICSlRUCUa-1 

7-15.00 

1r I! I 
5.~0 

I a, I js 
' I ' 
I ' 

~ fS 
I I 

' I ' 
. 

I ' ~ I I 

' 

~~ 
'Eli1RAEI<8AIIIOINtT" ' ' 
I~- ~ 

I 
/ -= ~ ~ ... 

flU13+380.000- flU13+410.000 (LT.) 'll1'U1'U 2 ~'U 

ROADWAY IJCH'lliCS (1..00 U. ~nHG HEJQtl) 

TAPtRm stm.. POt.£ SINa.E BRACKO VIM HICH 

~ SCXIUW LAIP ~ 1MT13.CUT-CI'f) 
<m~U!ltiooooo 

7-15.00 

J OF SUR'o£t & COHSlRUCnCif 

7-15.00 

I! 6.~0 l; 
I I II &I I . I . ' 

I 
' 

I I 
I I ~ ~ : 

I EMrW«MMTj : ~'l I ' 

I 
2~ ' 

~ :=J ~ I --- -..:, 
......... 

fl1112+835.000 - flU14+380.000 (RT.) ~1'U1'U 45 ~'IJ 

~'111fl-t'l1Jri'H,fl'Hfl 5 (fi~nl~flfl) 
u~n~mmcn~ T nltlll'llJI)lJ I liMIT 
~JmW\'12 I 0100 I c 

MISCELLANEOUS LIGHTING DETAIL 
mn1znn!111M11 1106 fl!llllmli)U 0100 

fiW ~qtl - Ull!!lfl fiW 2 

nU12+835.000 - n1114+3BO.OOO 

;tn1~UA U1~f;I1~1U\~~1 

1. ~~~~tmhu!•afwow 1U.t1£JU\~ U9rt 90.t- :2532 

2. 11111\>i THW liiu\1&111 ~lnt!IM 1JtlO. 11 • 2553 

3. 111u\w NYY !Ru'!li~ \UJ1Clft, s.mn. 1 I '~ 101 -2559 

4. 1110\!1 Cl/ lliu'!AA'.W. \11110111'1 111""f"~ IEC • 60502 

s. ,.,;:lliluun\JM, tn110111' sren. 506- 2s21 

6. lft1\t+.l'1Uft4ft'hl lj'l"fum,.fm!:lil~ oe3 

7. ra.....r..rn,{ ~;u.,,.....,,;l~,..,r 004 

B. 1u.6 li!WUifu\uu'lty111Uli.,..,nnmm. 
'lfHM\Inmsua:m•hhh 

9. llftlil'ltl &o<llifu\uu'l'll""'•ii,...,nnr.:m'» 
fl'11\1\IO:r.JU.O:m•l7M1 

10.i'l\lftflllt~!Jl.l \nnOLft'l ilfln. 819-2831 

11. U1li1M lnrttiUI'f mn. 1955 -2542 

12. 111fth=l"'sf mntiLM :mn. 191-2531 

13. lhlmmwtoalw mntRM Slfln. 300·2531 

14. IUI!!ft\'J'bh \QJ'ltturl Utlfl. o4 • 2529 

15.iniinl~ \11J'1GtM 1Jtl0. 1955·2542 

fl12J'Vl1~11~"H 

LWu 11'~!ifflll lmll w 
tltlf11Ltltl '}-{PfJ oAf ,fl,y-....oJ ~U'Y1115 

LlflJ,-&lJ 
1/ 

1/:l.m.~H 
111'. Yla.5.2 

ll\fl\1111 ~:-./' )/, ,.t7J.;..b:J. 
nr. Yll\5.1 fmJn-nrmru"Y~u 11«1. mL~ 
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'li'~fl1'11'W ~U'(;l:ti~'W ~ \1{11'W~~~{) ~ 'VJ~1Lt'(;l' {)'(;l'-j1-:J'U'W'Vl1-:J'YI'(;l'N 

GENERAL NOTE 

1. ijth:ll'~~~ ~:fi&<~,j1n17001l11U1llla:¥1Jil9l'!lt>Ulllfll'lt>otiiL\JUmJl.J1~~1,1'M1LLtHifi"N 

~mni1fle~,firulmljO{l'lli1urJ't17:nntr..~irflfl"ln711lf1WfllJll1~1nnu'l'lw-u~u~'vhh­

t'n!i~ tlmn'Will11lqfllnn1Lihlnli1~~, ~~ui§ttlfiU.tru~iftlfi~Ut>u um:twu11Jfm~t uu1.lllMmrn 

~~ liuul.lthU1(lki11liJRma:t Uflljqj1fl t Hll!JJ1\ umnJ7:nntftrill.,fl"ln11llii1UPJm"lll 

fl17tmlliiUlJ~:fi&<ZUflflf!a&<ltnJWffil'!UPIUm:111917J1Ufi1'tl oflUAAI.!'lmfluu~lfimmJJ"Nl'la~ 

(GENERAL SPECifiCATION) (lJI171fllJ 2522)" Ua::01700f1Ulltl~,j&<lfl1:Yill~nft'!l~ \'fflilftatm\J 

111M~fll'l'lltl~m,'lYlm+ILflrn'lie~o 

2. nm~ll11l'lfl\~u'Ji;~.,j'11Jt1\IU ~~~lf11lhflu GALVANIZED RIGID STEa CONDUIT W"lfUJi\lthu~\lllflll~ 

'lw!ltlfl'i1 2f if, ua:m11"NmLw!n~:liwt,"'Jllliullefitl"llJl111111J1u'IJ&<~mum4H~ 

-&d'mriuauuilfn!i4rieun~ thunmthnnc'll'llnn'llflu'l~ni,m'bl~lhfiQ'I,mfl ~mmtlCJll"lll 

~ \u-rillLH~fl GALVANIZED RIGEO STEEL CONDUIT W191LU\1~1Uf!U~flii'N,Wtlllrm + if1 

~3~urm·~fll4 n7cililllrmuhi1u lli1UM'Ii~OJoorn'lvl!M;iu,wa~~~\fi'wnmw 
~ t»~~~~nlf!WI1U'IIU4'11&<1Lll11'11ll Ltl~fl111JLI1u,!ltl'Jll41hllm1UI'l14»a'Nil s ufi~4if~A!l4L0u'lm11J 
: imil~?IU&llimti1J1Uvn'lu "41U~fl~'l-v11tnllf~TNIJUli"N'IIa14 (GENERAL SPECiflCAllON) (1Jn71flll 2:522)" 

4. t'huwun:otm4'VOOUl'lvl9111J!I7llJIJ111l&<IQ\.lU 1111~4'11!l4LU1 fl"llllll11'11!l~II.'U\.lfl14Lfi1J 

1fl~&<llll14 ill~ '111~~ui"N!lfn11Jth"~ft~ZLU~~ULLtkJ.mri'l'IJ gU11J11ttrrmTI'lfilmn11~UI.Itl110li:IWII 

rlllZLlll!WUUD-ILLfl"\'U lii\11111111ntlU U\IZ~1n11!ltlOU1Jl.JitJtllnmtkJ~Ln"t'IIAtl'l111!1fl~LU;\l1\'t1"\{ 

'ti,14Uil!l:mfu Jhnn.i~LUl'lTlmuU4Cilm\u&uLLUtw'ltl .:ft"!l4~:o:'W1"N'IItl~Ufttl:'lll (LEGS ) 

I!UH1n'lli~mJn-niluu:li1'11 ~if~:fill4'lliLIIIlrn4111~~'171'1f1LL!I~u-n~ <'l;inllfimnna~unn'tmn 

~~~~~~7:tllJ'LYlw1Um:l'ililL9Jnf..Ut11!1tl"'ailhl'lml.J1" > 

~ \un~WiinuHU41U1'1ml"1LLtr41ti-w IL&lli~LfiiJLi1u!invcu:l9I'JII1111J ~fiooi1u 

~:1Jlfi1$'1Ufu'lti·41U~~~'l'!imu'CI'~l!'-:i"NW'I1"NHa1~ (GENERAL SPEOflCAllON) 

(A~AGE HORIZONTAL ILLU1.11NATION)~'lll71ll1 

'!w!ltnrn 21.!10 LUMENS./SQ.I.t. 

s. ~~ i WJIJmOU1lJ11tttlrurmlJiffn illn11l.ltl4Litu~~u i~t i•lilu7:ot~"N7zm,~:r,'l rh.f1UU4lli1~ 

ufl4iiy-qm u1L'la~tla11n{fl~flmrn1~1-l'lthf,u.u~ui,~ifl~tli"L~bJm:M"N,mn~ll','lvlw, 

LLtf~4if:-

- V.~mtl'liiL~mh:mcu JJll: 'll!l4l~lh~t!nAilti 

- v.~~!llJ11iLib.nh::IJ1IIIJ5l': 'IJ&<~r.~~n~ilti 'll~tJII11.1i11:v'li!uuuuull:\hhLH'Ii~~ 

'I 11mLu~tt:il~ti!L"ltll~~11if n71UW,.!l4m1U!l~ll-il~~~:un!lflnfln1J'I i'\ UoUll s 

.t .. .I • 'i' 
ll'1'1Jfloq'1'1JYI'l.q't'lfl'HYI 5 ('fl~~ ~flfl) 

~1fJfl1~ ~1'W~~~_,, ~~1LL'G1' "'tr11"1 • ~ .., II.., " ' 
llQm,1JALLa:~o.q£11J ~ll'4'l'IJAAA.q ~ TITI'lu.A.q~'l'H\J1JTI'l-4t'la'N 

1. L"ll'1'111mL'CI'4l!'-i14l'll"l\iu!1 9.00 ll (MOUNTING HEIGHT) TAPEREO S1ELL POLE 
mma"Nml1!llml1106 fiW~ll.l!)IJ 0100 

fl!l\1 'N!qu - lfltl!lll ft!l"ll 2 

flli12+83S.OOO - flll14+380.000 2. Lfl1J'lTIW1LLII'~TNl"n,Y,IIIJ HIGH PRESSURE SODIUIA LAMP 250 WATI. CUT-OFf 

3. fl1111411'11l'l'lim (BURIAL CASL.E) \in1u'ltJmuiJ1fl1f1\ILCI'IJil DWG. NO. EE-102 lN EE-1~ U&lli EE-113 

4. Hli'nulla~ulfl 30 KVA. 1 Hll't~u.tla~l'II'\Yifl'llftlmlt~II'IW'II\1111 250 W tnlilltl7:ullll 60 '11®91 

5. W111'11!l411'111'1.mn~lllll'II"\YW191W191 3•10 9lT.1JU "1!1llflJll1~wm4lUL'IIIIIfl11'1wmt/-,\IZJ!lmft 

6. ltT1\ThhrJnfiu,:9i~~ GROOND ROO 1-n'\,;'uvi~LH~fltJ1lJtf~n=!"n\11\Wtiv!l'h 85 'IJ!I1fJU 

'IIU1fl1iwhu~6na"N'hiullm7, 1a w~n'lwoon·h 2.40 ,.ull:n~tl~&<~tmla11li.IU'II!l4 

GROUND ROD t1VA1,1nlh~u\shl'tiVTl·h 30 .r1.1 li"l\11~ CRMO ROD l'II'\M!H!In (t111JUti\JlJlfl1f1\llll'llfl EE-105 ) 

,.u,, SOx4.s uu (225 R'lw > 'ftll~n:alli"n~lwllrnrh 85 'lum!l\.1 m11%I.Jii1uwinntJ 

GROUND ROO l,j\jil ARC v.n.DING fi"oo;!!liJn!l\.lllllJtf~n:il ~ftftllLi!!llMIN!l1uf4n:i!mn\wlliJ 

n71 ss 'l~M!lllft.ll ~1117111Pi11lli1U7:H-il~l1!inll\ln~li~hlf\uni1 5 Lll1W 

7. L"ll'1lTITllil~~;'l'fl\l '"'lli'I1Umll!l\.lfl1?1l1iYJ1m~l11D~W1fi,Wmlfll1 16 ft1.1Jll M1J1 

Lllnlniel!oonA\1 (GROUND RoD l llrhwoo 2 ~ fi1111,JJ1i,\lmu,mm»!inllutruAil«~'l~J.f\lj 

rrhs 1mfu H!~li COPPER OR COPPER CLAD STEa WlflLJiU~fJullnG"N 16 lJll 

!l1'l 240 t"l.l n17L!l!llJ~mnm!1~\IOOOfl~\l fi;fl')! EX011!ERMIC v.n.DING 

8. \li"IINuNU:mULLU~ftiu (RETRO REFLEC11VE SHtEllNG) Wlfi1S.15 '!fiJ. llmu:..ill"llu1H\~mmlfll 1 

911IJIJ1fl1J1U l.ltlfl606-2529 il1fiULU1l'limul1~Ul14UI.II.I ONE-WAY TRAFFlC DIRECTION 

9. tl1::~11fiL11fid1"1!fl.J1i~flll,i"lf1Hf\Jihtd"mn\iil1'!iflliJ'!lJ'lmh:~~'ll1ll flilliJllQ'I!U~tl'IIMifll.ilft 

10. nmii'!IJJU11lti!mulft'lllll1lli"h'ilunm!l!lJJtf1liLRvtY''Iumw PLUG um: sOCKET 

11. ~~tll'!l4tilln11'11 i1J11a1~'1 ?!YI1 t u'li'l~7:m.uui\ ml'wimllll ?1m lm'Wiflll\l"'mj:J 3 ~flfML'lcuilflll'lme 

ua:vrHnm4 

12. 1(tlntoi"twmoqnfll"~;ll,t'lifi,IJu,fltJ1U~li1Hmtu <mn l . ulCllYlmmHILflniw'\1-mflttmfum"ll&llflllu L!lultlfi1IJIJ1fi1J1U 1cc Go502 

13. 71Cifl1ti!U'] i\'l1J,M:I}l-ilmihlll.lf111JuWU1111J11lLI1'1Ji1 OWG. NO. EE-102 - EE-106 um: EE-113 

14. 111'1l ?li1Ull~u1"NVi~~bilmiVJ14lli"w~u 111UtiuLu1'1 vhnurm14Lftn7nd"tJf1unmn1 191~\ »Au +1m~ 
Lvi111lJn~!~lf'IIYI1~ W191fli'"N1;)CIIl1'l 1.50 1.1 • 1.50 ll 11711J111fl'lltl~II'II(SIOE SLOPE) 2: 1 

11'!!ll,j11flJ SIDE SLOPE 'II~~LU\l\11~f\1J UC:: COt.tPAClED lHUUUI'I11Jlllu.lJ\JlJlfl1f1Ui\ DWG. NO. EE-105 

15. hLl'IU~+I~I'I~llif,)fi11JLLlJlliLUtl\l'll,flti~l UfJ"IIrul~'llfl4~m1'11 

tl!lfllll.ru 

m"1J'VI1-:!V!~1~ 

'lUYICl5 

• '" ,.t:4fl.!l 

/I."·""~~ 
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•IIL.......:f--rj- ·230V 

UCHlWG ~r UCHnHG CIRClAT 
N01 N0.2 

BlOCK~ I 

SERviCE O.TRANCE CAP'' 
(T"IP.) 

. I 
12lOV ·2JOY r30'1 

BlOCK DIAGRAII 2 

---- loiElER It~ Al...I.JWINUiol CABIN£T. 
HMD YX>OO MOUNTING 
('IYP.) 

-- SlJPPL'r' PIL.l.JJ\, JPHAS£ 

U(MIN.)• 
~"'C:lU 

CASL!, NYY OR CV 

ii¥ 
UCiillNG CIRCUIT 
NO. I 

" O.:l ® 0 
o.JGWT1NC CIRCUIT 
NO.2 

BlOCK OIAGRA!I 3 

• SEt NOTE 5 

tfARO WOOD 110\JN'TINC 
NA!I a CROUND CASU: 
IN RSC 

CROSSARW: (F R£COIREO) 
LT ME SWilDI 
(IF R£0\RRED) 

• 5£E HOTE 5 

HARD WOOD WOUW11NC 
liNN • CPruNC CMI.£ 
II R:SC 

.-1RAMV~. IPHASE 
( .. __,) 

i 
Jl.l<l\1 !UOV 

-1 II li l>!OVI 
~ 'iak·uCkTIHC CIFcC~T NO. 1 

2 
l 

BLOCK DlAGlW.I 4 

~;tt'-. 6 ~ S.:cnR£0\JIREO) 

(~ R£0\JIIIlD) 

1.8{1111<) 

T'r'PE 1,2: FOR SUPPLY PILLAR INST Al.LED ON METERING POLE T'r'PE 3,4: FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE 

NOTES: 

1. AU. D!WHSIONS Ill£ .. t.l£1f.RS IJt4.£SS OTHEMISE WCICATED 

Z. fOR CR()l.H)ING SCHEMA11C. Ia CAA\Wta ,..0. EE-103. 

3. IF ReD £OI.nPP£D ltl ~y Pll..1.M. lHf! teiHT MAY BE 'tt:DUctD TO 1..5 WElEM. 

4. FOil TME Nt£A DQ-'RCUlll.Y fO UAIN1£NN«::E WITH .4WROVAl OF PEA. THE ~SISTArJCE" 

D(lli£'£H ~UNC ,.D GROUND ROD AL1.01£D 8£ WCIRE ntiiN !1 ~ etJT NOT £xaED TO 25 OHMS. 

~ nit £NQ.QS[D 0RCUrT WAk£R YafH tAET.lt..UC HOt.ISd41:; OUTDOOR T'fPE. WA.V BE USEP IN SlEAD OF SAf£1Y S"'1'CH.. 

IS. 'tHE E~T. UINCSPMTATION, UAINi[NAHC£, INSTAU.ATQI AND ElC., SH.Al.L e£ COf.lfCRJ.ED TO lHE OOt(S 

CEH£lW. 5PEORCAnotl AH!) STAHOAR£1 U STRaT lJOH1IofG AND SPECW.. PRO'i1SIOH (IF /.HY). 

TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM 
MOT TO ""'-< 

•·' SOU.'IWJI M1l 

KINGDOM OF THAfLAND 
IIIIIHITAY 01' TRANSI'ORT 

DEPAIITliiEKT OF HIGHWAYS 
STAJC)Mg OIIA..:J 

RON)WAY UGHllHG 
EI.EClRICAL CONNECTION TO PEA'S POWER SUI'PL Y 

~ID:.t.O.H.6coo:a&ll.f0fftlo 04n1 ccr 2015 

.,_,...,, ,ol"'..U !""""'' .. -, 
l~fS'toe:A? .. ~........, DWOifO.E£-102 -· tHEEfNCl U!J 
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RCf) 1.... 30 ""'- (UAX.) 

• -WiT II£ GRD\JNCIED 
• 2! /\ (MU.). 

(IIIN. 11 ..... I£CO.t (nm)) 

UE!HCO ® : UCHtiNG WITHOVf H1GII-WSf 1EQOIQUCI RlR GllCOJND-U>'£L ROAD 

(LJQH!iHC POIE,ICOUJNH ACC£SSIIII.E TO l'tl!!UC) 

~~ 
,~ 

~ roa ~ RaoOD (IJGH11ocO POlE/COWIIN 
i ~ ~ TO PUI!UC) .. 11010 1UIINEI. (UGiii1NQ WloiiKAlRE) 

i 
li;i 

S'I'Weot.S 

]] • LJGHTiftG POI..f/COLOUN ~) OR LLIIII'!NNRE (LeEr~) IN n.rtDiELS 

f • """""""'...,. PIIOTCC110H rca co FVS£) 

~ • RfSIOVAI. ClJRRDii ooncE 

--·- -~ WIRt I EQt.Ft.&Oa QROI.JNOINt; CQP,.()UCTC:;A. (CRttN OR CftUNJ't[U.OW I/IISUUT£D WIRE) 

UCHniiNC ROD 

-VUST Bt QROIJt«E> 
I (NIH. so w 1£001 CT""ll 

·---~OUHDS£:11MC£ 

{Win+Xn' GROUW 'I\1R( tiCLUDEO) 

WEtHOO e : UCHtiNG WITH HIOIHIAST TECHNIQUES FOil R<Wl 

(LJQH!iHC I'OIE/COU.IIoiH INACCtS:illt£ TO I'IJIIlJC) 

iro""""'ROO 

1 cu. C".LAD • $/8.41 Fttr 
!It'\. (Jr.Wt) 

-=r " Stt NOTE 1. 

UETIIOD <£) : UGHT1NC fOR EI..EYIJED A0.1D 

(IJCimNO I'OI.E/COUIIIN ACCESS1IU TO PU!lUC) 

-~ !,.- JO I'M. (IAAX.} 

-- - 1t3ND WJRE &: OROUNOING ntCJRODE' CON!JI..ICTOR til iAl CU IHSUI.AT£0(1BN.) OR DlHERW15( IND1CiiltD 0H lltt: i)RAWMG.. 

NOTES: 

- •.f.JCtfnlMO ROO 

-. RCO, ... POt.£. ~ • sao mot.. (W«) 

-IAISf BE~O 
'\ 1- "F""fl /CUII<SOWEOI (n<t;J) 

TO ORJ'r~ ROO 
Ct..-. aJ.0 II ,/l'.XB ~"EET 
5r\ (\fAX.) 

• SEE ..atE 1. 

M£TH00 ~ : UGII!lN1l Mlll HIGif-IIAST TECHNIQUES FOR ROAD 

(LJQH!iHC P<U/COI.UWN H:Cf;SS1IIl.£ TO I'IJIIlJC) 

1. FOR ntE ~A Dlf'F'aCULTLY TO MAINTENANCE Mllo! N'PftOVJJ. OF UtA!PEA. ll£ RESISTNtCE 

II£Tia£tN GRCI..tl~ AN.J CROUNO ROO Al..LO\IIED BE WORE 1HAI\I 5 QiUES BUT NOT EXCEE!> TO 2.$ OHUS. 

2. THtS CROUNCINC sa£UA11CS ARt ALSO APPUEO ~ 1 PHASt El.ECTRtCA.t. SY'STDI. 

3. NTM. ORA'Io1HG: Y£.4 STNfOARO DRA~efa flU. D'Mf.. NO. UG-to-004, RlWMON NO.I, DATED )111.£/LY 2014. 
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ELEVA110N ~'--[SUPPlY CONDUIT, SIZE AtiD Nt1Wm AS l'iOICATEI.I ON 'MRIHG DtACIUJd. 
AHD SPAR[ TWO txTRA CONDUITS fOR EACH FU.LAR. 

SECTION A-A 

SUPPLY PILLAR ON CONCRETE FOUNDATION 
loOT 10 SCALE 

! 1 ~ 

D 
xj 0 

ELEVATION 

SUPPLY PtU.AR ON CONCRElE POLE 
IIOT "' SCIU: 

NOT£S: 

1 ALL DIJENSJONS AAE t. IAETERS UNLESS OTH£bSE ltlOICAl'E'D. 

2. CON~TE 5-rAI.l HA~ A t.tiNILMI .ft. nt.IA TE COMPRESSl\.'£ SlRENGlH 

OF 2C YPo. (204 JCSC) FOR H5•15d5 01. caR8 olt.T 28 OA.'YS. 

3. 1H£ DISTANCE LIAY N'N ntE PERLifSSI.ON OF' DOH BE RfDIJCEO CR SPECI'Jl'D ON M DRA.WtC. 

4. 1M£ EQUftENf, ~fATJCII. 1.1.,\a:m:NANCt. IHSTAU.AnON Am !:TC., SHJ.U. BE CONfORMED TO lH£ DOli'S 

CEN£RAl. SPECACA.l!Cti I.ND STAHOARO OF SlRtET UGftlffG .AND SPECAL f"RCMSOt (f" AHY). 

5. H P.UW.. SHAlL BE CDt.ISTJruetm IN 2 'No 'iHICX (I,IH.) SHEET S1Ul.. GAlYANtZ£0, ONE COAT or PRiUi:R lOTH INSIDE MID OUTSIOE, 
.t,NO flNISED I COAl!D. 1WE t4-.."VSSNC SHJU. BE Of' SElF \'DCll.AnNG olNO PROtECT 1HE COcfiENTS rROW THE EffECTS OF WATEJit, 

O'JST OR INSECT. 1HE OOORS SftJU. Pft01dDE Wlnt A. PACLOCK TO PIIOTECT f1IOLf OTWER ~. 

15. AU £.CUIPUENT AND Wlftli'W: INSlD£ lliE SUPPLY PiL1.AR SHALL BE CO'.JFLElt FACTORY ASSEJ,G.Y. 

7. MQ..'If BR£N([R SHAU. BE OUIOC-UNCE:, OUK:K-BREM Nft) 1RP FREE F~ OVEAO,;'Ra(NT AHD SUORf QRCUIT CURRENT PROJEC'TTOH, 

TRIP RATIHC AS IMltCATED ON lli£ URAWIHG. 

a. ucttli>IC CONT.t.CTOR S'iAU. BE ~Ret UOOINC LOAD AND ltA\fE lH£ RA.TlNC OF CONTAC1'0R .r..s IHDICA.T£0 CH DIAGRAM. 

a. PHOTO SMTOi SHAU. 6E 01J1DOOR 1'\'P£, OPERA'l'PIC YOL"l'AC£ 220-24Q \'AC, THE ~liON SttAU. BE FAll. SA\'fi BY !lEAh OF 11-E: Lf(lH'i' 

AAf. o\L.WAYS ()-(. F PHOTO SWIP.:H IS FAI..ED. tHE fCt..FI.IDr.' sttAIJ. 9£ SUITHU: FM USE it.: lNCt>ICA&. CULIAnC Of iWAII..JH). 111£ RATittC 

SHALL 8£ A8L£ TO 'tlollliSTANO THE INRUSH ~T iO COft.. TH£ L.QC.\ nON CI\N 8£. !;I.Jil.-.Dl.E .Jc.LJSlED A!' lt£ DiSCRCJ'U~l r1 1HE EHQNEER. 

10. tH£ SI7WO CF St.iPPL Y PI.LJ.R ro AIXQAAC{)A Tt .ALL ECUIPUENT INSTAU.£0 AHD AU. OW f'OR USASI.E SPM% 10S(.k~N.) F"tvt FUTURE AOQDO't. 

11. THE COtfTRACTOR SH.AlL PRO'JI[)£' 

... LOAD SCHEDUL.£ 'II'Tti c:t.£Nc PLASnc ~ AOH£RED tw ll"l' INSIDE Of THE DOOR. 

- R£CM!C.AL kAZAAD 51Cf4 (Jf' APPRO\IED BY DOH ~TT~D ON T1iE OUTSIOE C'l 'ntE DOOR. 

- IJGHTINO AND R£ctPTACI.£ EOU!PP£0 IHSIO£ FOR MAI.'fiENAHC£ (IF SP£0Am). 

KINGOOM OF THAILAND 

fj' 
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IIINISTRY OF TAAHSPORT 
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UGHTING POlE. SINGLE ARM 
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0!11 SHOULDER 

LOCAllON OF UGHTING POLE, AT GRADE 

""' ·~ 'iC.OI.£ 

r-wATAUJC POlL 

('~(225 SOJIM.) """""""'" • [lEClllQO£ COfC)I.JCtQit (~'VAII2£D 

I NOT LESS '!MAN 15 MICROH) 
1 • ~~ • _1 (1WW) CASL£.16 SOJML:Mitt) 
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GROUOING OET AILS 
HOT TO SCALE 

t ·~fl·ll"2.401L o:touno lltOO 

SECTION A-A 
NOT 

~~'(~~ 1~f'"-to1{1MW) 

- GROUt«D .l.INCilON (SEE H01t 6) 

·t-M.WIIIUIIol PLAit OH 3A1<IUT£ MEl (nP.) 

- - CIRCU< B!lEAKER/I"USE OR PCO (lr 'SPECFI!D) 
(nP.) 

·SU.VICf DOCJt (TW.) 

-TEI!IoiiNoOI.Il.OOK ("rn>,) 

- "-""£ LOAD (TYP.) 

TO sc ...... 

r X -

r ~ -r--""mt!CIL ........ 
~~ 

PVCCONilliTs· I ;' 

J 

I i 

\ , ' I .. -fll ' 

...,. BCLT ' • • :::.i "L '"I 
A-· j" I 

-_.1 

I j PLAN 
NOT TO SCALE 

j. , ~ rfl!!l !f!'IJQ!I ,, "" 
~~0~) 

-ll-

I 

II. \t .0 I 
' ::!1 I 
\'-. ~BASE""-' OI"(OR ...... ) 

1"1 I I PVC ~=-tl 11\ I \ LJ 
II :~I CONCI![lE ... • I 
:~ '~ ~~ 

j I ' I "t I I 
••-.-•r 0 r 0r~J ''• ;.•~ 

, ...... ~_l • - • • • •' 0.10 L.EAN CCI\CAETE 
-~_W.-'.·~~·-~·r~~·-·'t ~~6c:p:[.SAHO 

L '·---~ 

UGHllNG POLE, DOUBLE ARM UGHTING POLE FOUNDATION DETAILS 
NOI TO """" NOT 10 SCALE 

TABlE 

""""' l<(CN) 
(II) 

't(CN) 1(01) I ....... 
• """" ..... ~~ I rCA 5IDt EN~~ w,~ 
12 ~ tceh'IOO _ ~~- j fOR _S:Ot EW1RY OR POST TOP U'JLINTING 

NOlES: 

t. AU. OIWISONS loRE IN lo(El£RS Utii.£SS OTH£R'MSE NDICA'trD. 

'1. CONCR£1E SiAlL HA.\£ 4 tJit4U.IU ut.nYAlE COW'RESSI\'E STRENGrrt 

CF lO WPa. (308 lCSC) fo"<JR 1~1e .. tS Q.l.. CURB AT 25 DA'I'S. 

l. M:JWORC'IN:> SlEa. St<AU BE GIWIE: SfU4 ('JJS. 2D). 

4. FOR M CF.NllW. VRBAk ARP NiERE CURB ta.SlRUCTED AT THE (DC£ OF PA'IEYENT, 

THE IIINUUM Cl.EAftANCE B£1\\aM ca..u.cNS AND 1M£ EUG£ Cl nit F'AI£UEHT SttAU. ~C;tUAIJ.'r' BE 

, ~ kETERS BUT NC"JT tESS lHAN 0.75 utttRS. n£ 18HMA.1 a.tAJIANCE IIA'f "Ml}i lHt Plt£\WUS 
PEIWISSUJN r; COti B( Oli!DUC£0 ~ SPEOflfD OH lifE CRAWINQ. 

:t. 1Ht ~ C!.E"Ail:.t.Hi:E ~ COl.lJUNS NID 'SHCM.OE.J\ SHALL NOT 8E LESS THAN 0.5 wctERS. 

'tli£R£ NO SHOULOUt, 1HE a.£AIWIC£ BETWEt:N COl..UUHS AND THE ~ Of fHE PAVEJ.IDIT SHALL NOT 
BE t.ESS lHAH 1.5 UE'TERS. BlfT 'IHRE TKR IS NOT •EASOfoiASLY ATTAINABLE SUQt BRJDC[ AI:D LAtlED 

SPA.CE ~ lHE' UfMUUU a..£ARANC£ t.&AY 'IIIlTH TttE Pf!E.'WIW$ P£;Rl.S:S9CN OF DOH !!£ MDUCED BUT 

HOT LESS tHAN 1.0 MElEKS. 

6. THE LOCATION oF CAOIJND .lJNCTIOH CN( 8£ AD.A.!Sm> BY THE DESCN (NGINE!R 0£C>Sl0k. 

1. THE Pit.£ f'O'JT»:G USING PC.PilE ¢-D.2CU.Ilil20fL {Au.OW,t,lh! LOAD ... IS TOHjPI.t} IS REOOifU~D. 

FOR SOPo' C' .. AY OR SLCK 9i0Ut.D£R CONDillCN. T11C OOHlRACTal SHAll. SIJ!Mi n£ PR£\U!US f»A'MNG: 

TO THl BfCIP£[R f'fliCR to CONSTRl.'CnetL 

B. lHt PAINT!HG AT 'IHE. BOnou OF CQ-tntf\J Pa...E ':OH.'l.L 0£ ALKYD COAT\NG (nS. 327). 

KINGDOM OF THAILAND 
TYPE1: FOR UGHTING POLE, SINGLE ARiol OR DOUBLE ARM(1 PHASE) TYPE 2: FOR LIGHTING PotE, DOUBLE,ARM(2 PHASE) 

.asmv or TIWISI'OIIT 
llB'AR111&NTOF-AY8 

SERVIC£ DOOR DETAILS 
NOT TO sc.u 

STAII> .... -
ROADWA Y UGHllNG 

UGH'lliiG POLE INSTAU.ATION FOR GROUND LE\IEL ROAD 

R=-" -
..... liHQTJrfG. 186 
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t.£A'Df[AP100f' PLU. BOX, --· -_,___ _________ _ 

CAST A.l..1t.fltra..IY 01\ Slm. (nP.) 

~ ---.._ 

SECTION A-A - ... """" 

r UCHTNG POLE 

/,--). ,.,..,.......,. 
I V 
I ' I \ 

+--""' 
,--- ""' 

-'--~SlEtL ..... P<Al< 

i/ ----1 

SECTION 8-6 
ltOT TO SCAl[ 

TABLE Of' CONCRElE BASE DIIIDISION 

NOTE:S: 

X(CII) I 
I 

..... i 
II I S!WG 

1. ALL t'IWENSIONS AR( IN M£TERS UNLESS OlliEJII-.S£ I«XATED. 

~. CCNCI\tlt Stt.t.U. HAW: A MINlLUI UlllVAlt ~ESSNE S1R£HC1H 

Of 30 WPG. (JOI! I(~) FM !S.dS..If et-t. CVft8 AT 28 DA'fS. 

l. ADHF"Oftc:NC SlEa AS ~ 

,J., ns.20. CRAOE SR.u Fat ROJNO BAll 

3.2 TJ$.24, CAAOE S'\40 F'Cft DUORV IAR. 

4. AU. EXPOSED CCNCR£1E CORNERS SHAlL HA\'i 2CNU, CHAMFER. 

1i. lH£ LOCATION Of L.OiDtG POl£ sw.xJlO et WOUttn'tl) Qlll OR N£AR 

lHE tM: Cl COUIWH Pit.£ OF' MtDCL 

' '1" 

"""""' P'Ol£ 

~CftETEIJA'K. 

CAST ~ Oft Srtn. \TlP.) 

LIGHTING POLE ON WALJ<WAY BARRIER 
NOl 

8~ 

~-· 

ro SCALE 

~-LIGHI'IMC:POL.t 
I 

I 

i=~- u s ~ ·! 
f-- ' 

• X 

B.J RSC 

UGHTING POLE ON CUTTER BARRIER TYPE 1 .. , TO """" 

-. •=J 
0 

d 

REINFORCING STEEL OF UGH'TlNG POLE BASE DETAILS 

"'" 10 SCAI.£ 

•" 

SECTION D-D 
HOT m SC1.tE 

... 

....,. ........ \ 

LIGHTING POLE ON MEDIAN BARR1ER 

""' TO SCALE 

•• 'KAlHERPROOF PUU. BOX, 
CAST Al..lJUIHIJM Oft SlUt. (TYP.) 

SECTION C-C 
NOT lO rc rr-u ... lliGPO<£ 

~----u_r--; 

I . I I l 
; ~9~ X !0.251 ! 

I 

1- l.c 
LIGH'TlNG POLE ON CUTTER BARRIER TYPE 2 ... , "' SCALE 

KINGDOM OF THAILAND 
-.sTIIY OFTIIAIISPORT 

DEPAII'RifNT 01' HIGHWAYs 
~AID OR.\IINQ 

ROI!IJWAY UCHllNG 
UGHTING Pa.£ IHSTAU.,1.110N FOR !;L£VATEO ROAO 

IM!!IONIO: t..Qit.llc.tMI-""'11 QI.Tf:: OC'T 201S 

I~:M,HOWftl 

HC.\EE-106 
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-01 
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J 
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D/.2 ~';;. 0/'l 1 .... I I ... ,_ 

[~=~] 
2 DUCT (2•1) 

~-l 

~ .. I oucr! 
o , END 
'---· 

~~-=- ... 

DUCT MARI<ER DETAIL 

""" 1 : ·o 

r~·M.1 
o.o,o -'1 r~ p+<!.o~ I CA? 

I, I ·'t:i 0. 
I 

--t~ 
., j JL ·-t-t 
~ ~·~I~ 

1-fod .... STtD. llCL.IND 8M - -eoNCR£l£ 1:2;4. 

l.ltDDLE 

~ 
~~ ... 

:'lf or 

r~•T •.u I ..... 0/2 
+0:11 

1[~:~~]1 J 
3 DUCT (3x1) 

lYPICAl. DUCT BANK SECTION ..... , 1 : 10 

~~~;& !- .JI' / 
I .. 

. L •4e..-l 

TY?ICAL DUCT I.IARKER -· 1: 10 

~ __,--2-•22 lr.4U. HOlE 

,. -3 + -3.., 

r--=-1 
.M9-·-r·f=l ~ ..... 

lil~ 

~#. . T 
.... !..L I 'LJ L q.~ 

1-.. UtL 51'££1. ACNt4l HMJ t:Ofi.'CRETE 1:2:4 

TOP AND B01TOI.4 

SPACER Bt..OCK 
~ 1:10 

1: 0.01~ 

~ (j) st.OPt V,S SUIT.WU " H.fCncQ ~ ~ ® SOO."""""-l. 

~~ @.> COtCRtTE sua. KE NOTE 2 

(9 ....,...,., .... 0.0075 llli 0.001'6 

@ trrt OR Cl CAa£ SECliON A - A 
@ """"'"" .... SECTION B - B 

D/3: 0.;2; D/Z 
~.o.•l 1 ... 11 
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G(i) 

¢ Cl>l ----:e---... ..1 
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~ 

-;;id 
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" 4 DUCT (2>C2)0Ji 
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SECTION 0 - D 

~ 
y (SEX 1401! "~ .., 

~I d_-=:3; 
~ !! 

DUMMY FOR TESTING DUCT BANI< """"' ._ 

..... r ~-r- 0.3< f'i 9>!!. 

nit ClltQ,E RIJIOl PtECU 
... 1'$ """· NlHK. 

'!HlCIRCL£,.,..,P~· I MCIKCI.t ...... """"" 

.... ~~T'l I; --··- .. ...... 

l& T:YY¥Y!l-r ~m::-
X5X<4X3X2:X1 JQXlX+X.5 

tl'~ 
FI..!X!aLE ClEANER ...... ..... 
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" 007!! ill! .... , 

SECTION C - C 

l- dL 
~ 
L*= ·---~ 

.. ~ 
('/) ...... CCilCW£ 

r 

NO'IU 

l'YPlCAL ll[TAII.: OIR.ECT I.'II;IRW. 
SCAlf """' 

1. AU.. 0111D1S10HS /tiC tN: uno ~ ODCIM!iSE ~ 

2, ~ UORE: ~ ONE ~ (SYS1!J.O, COUlR!'r£ SL';II CAN Ill USCC YQeE nwt 

I UN1J AS ...,.,..,.,E. ~ ~ 8mii£EA eci OV CQHCRm; 

1&.'8 ViALL ffe' <fO,!NrlofiEP AT /4 ~ 6F 15 CU. 

• S£E MJT£, 

$. f'OR liS; ~. P • C.t5 .aND o.tO uertR$Nf.) fOil I.IMDEJIC80UtfD CA $JOt\W,,C AND ~ SUMAC[ .£SID£ClNEJ.'f. 
.\. f'QR HPPE QOtmUW .. P • G..JO MID. 0.60 )lf!TF.f:t(VIN.) fOR ~ OR SIDafN.Jc: MD RC1110 5URJ'ACE RESP£ClMl,.V, 

'- F'OI t1C MiJ: liAtl CF CNIU lttUT, UC lEM ~ Yrf1Y S Ql. l..::K ~ 1NtOIJCWCXD JH£ UNOE'AOAOUtW 
~ QoiOUI,D 8E N'PUED. 

a. 'nt£ ~c;o£ IEiifEDI SPaCa IVJQt uusr at z.oo .._ (C!Wml m ~ lUll o.a u. FOR c::ot.IPlJNIO Sfl:llOHS. 

1. ~-WEIHS Tt« ~ ~ or coeur. 
a. 1H£ WINirAIIil St.DPE 01 oucr 8QIII! • 1:40G. 

2. ntr CIQ£ ~ Na 5tfiiU. &I MNlE CF twiO: ~ MID SNALl. a10T 

QMI,&QE lttt ®ltD\Kf. 

.st.. CROUrCJ OR SIQE WA1.I( 

~ 

10, DtNIICIIt X1, X2, x.3. x .. .t XS 

10.1 D!N&tEI£R X1 IS Nfflf-fi.WElEA! CF CONDUIT t.INJS 5 hilL 

lO..Z ~ lQ IS NHER-mu.tE1tR CF CONDUIT M:NUS t~ IN. 

IO..J Dw.rt:r£R XJ $ ltNEJl-'*MEIER ef' CONC'UIT &liNUS 15 ...... 

10.4 Dw.tb£R X4 IS IHkDt-OW...E.TE:R t:f OONDU(T Wi\IS 20 W.&. 

10.$ gw,~EJ£1' ~ IS tNJ«R-DW~Emt OF CONDIJa ~ U MIL 

11. TW£ DUijWY 5o1AU. BE USED FOR IJND£RGROI.!NQ DUCT 1W« SlSltl.&. 

12.. Ti1£ D'.AM' SHALL BE w.D! OF IWIIO W(X)O. 

tl. O'.JT$1DE CIIAIM'ER Of DUl.ftl1 IS Dtl$a: ~ Of CONOUIT (NORt.W.) 

WNJS 12.7 mrn 

14. n:snttC DUCf 1W« VIALl. v:il£ tHE DUWtt W!J """' IN u;HGTH, 

BUT ltSTJNO li.SOW' A.T RIS!R POt£ SIW.l. USE 11€ DUW11Y 200 fl\rl\. 
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~01'­.(!(I'~YS ..--­ROADWAY UGifllliC 

UIIDERGROUN!I CAlli.E. COIIDIIIl AHIJ 0\ICT BAI« DaM.$ 
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~ ~ 

Vl~elfi11:U biftJ'VI1tl.fl1tlb 'I.Jtl1'VI'U~ b 1~1 

..t a~l.ID/3J.lfl/b!lflctt>cr .., ..t b 3Jn~1fl3J lflctt>cr 
!il'lJJl ••••••...•••.....•...•...•••••• "······ll~lUYJ ............................•... 

G>. mu1uriJ11U~Ulill ~.g, if 

~f'lJ,)' 1-1 ~~ 1~\hft'tyty1~1~ fl'lJ m lJl'l1~lHl1~ ~~~fl-1f'Uth ~fl'Ufl11lJGJf11 fltl fl Wl 8~ 'llfl ~ 

~1'U~1~~1:JJ11fl'W 1'll~nTYI'Wflfl1tJ i -u~~v~nfl1 11it!'mm·h 191 il ir'Uflfl~1n1u~n~:Ul'l1~Mfl1~ 1~1'1.1 
:Ufl'lJ~Tw vorf'W~1'W~1~m:u'li'fl \@J Uil~ 'li'6 (if) 

"" ... 
-11'UWJ'l'1H~fl~ ~ 

~1~1~1.11tlth~11ifllf!fi6'Wfl~~ (Concrete) 

1Mtl'l'1H~flf~ 
Sl ,diiJ ·~ _3/ Ql Gl 

illfl'lJ H 'Yil~Ufl~ fll~fl6 'IX~ 'W l'W 'YI ~lJlJfll:i1J 8 ~ fl'W fll'J flfl li:Jfl~ 

!;l1f!~'Wifl (BACK SLOPE) ~hliim~iJ6~fl'Wfll'Jfl~li:Jfl~ 

~l'Wtl~fl'PitYl 

~1ut.l~o~u11Y 

19>.G ~l'W~h~'U l~tli ~ff'lflAfl lltl~flUft1 

i91.G)O ~l'Wl'llffi1 hl 

en. tnuhuintYA en tf 

(if).G) ~t.ln~w~irlum'J~~i~hJft1Uff~ff-h~ua~1vliftyty1tu~'J1~'J vm1uMa6~11'1~1 

.. JL ... 



.c:::ll I IV Q.l .d o.l d 
~1EJ6l~LBEJ~tp')fi'VJ1EJarunn L6l1J'VI v\91.121/3J.m/b/mct'bcr il-31'W'VI b 3Jn~1fi3J 121ct'bcr ..,.., 

\11'UI[ 1\IL'm.J1vl1f11"J&i~i\11 vl~1Lb'G'I\I'G'Il1\l 

1!>. .,J ~ mn ru,jt.h:: Lfl'YinBa~1'1~~"i LL~ti5m"Jri1'U1 ruvi't.Unuary qpLL uutlfunm 1~d 
t ~L U'U 1 tl~1lJ"J1em:: L€J el~ bel n £11"JLL 'U'lJ'YJ1roc ... llrn>O~ 

.... .,. 0 ""' _,j 1 V V I V 1 Vel CV V V .,j .,j q 

m. 15"f11"J\911L 'U'U\11'U L 'Wel Vlt:.l11lil1\l ~lJL 1~1lil~Llil1VI'U1'YJ'Yililt l"ld'lJFllJ\11'U Lb~tLVI"JellJf11"JFl1'lJFllJ 
\1 ~ ~ 

~~B ~lil'U m1~1L ilu m11Pi1'1 61 1~aeJ~FJGlB'I LL~:: hiL tJum.la"J"iFJIPiB m1~1L U'U\11'U'11eJ'Ic7ful[1'1 1 ~c7ful[1'1 La'UmLt:.~'U I ~ \1 \1 

1teJtL1m~lilt~1LU'U\11'U (Time Schedule) 1ua1eJ'YI1'11Pi1'1 ~ 1~~11~1\1 'YI"i1'lJLL~::1~Fl11lJLi1'U"lleJ'lJrleJ'Uf11"i 
~1L -num1 1a.iueJe~n·h rrJ -ru 

~.tl1"iFld'lJFllJf11"ilil11lil"J , 
.,J OJ J/ V 0 "" ~ .,jiJ I IJ ~ 

~-C9> L'Ue1\llil1tl\11'U~1lJ'G'IfYfY1'U lilt~e1\1~1b'U'Uf11"J b 'U'G'I1el'YI1\I'VlL \9lf11"Jlil"J1lil1el~LLm Qt'U'U 

L ~e>ii1 ~m"ilil"i1lil"iVIV\91"11t~ n c7fu~1\lli!t9i' B\1 ~1L ilum"iFJf\1~:: Fl~'IVIU\1'118'1 Fl11lJn11'1"ileJ\1~1'YI1'1 L 1'U€Jn FJ~\IVIU'I11L ~B 
, \1 

f11"ilil"i1lil"i LL~tfl1 eJVI~'Ilil1f1~1~ Ltl ~ 1 ~ f11"ilil"i1lil"i~1'U'lJ'UFl~ '1~~1 L ilu m1 La~lil Hf L uu 't.ln~ LLGl1 ~'I ~1Lil'U n11~ n 

Fl~\IVI{j\l~eJ'I1lJ1~vh\Ple>1 'tJ L l'U 11 LL\Plc7i11[1\IVI~eJc7~i11[1\llJeJ'lJVIlJ1ellilt&i'\l b U'Ueleh'I~'U 
\1 \1 

~.1!> 1 u'ti':l'I"JteJti'ILLIPi~fu~1'1tl~m1lil"i1lil"iL ~e>~1L U'U\11'UV~1l.l't.l"itf11PI ru "!i1'11191V~~B~ 1 't.l 

lil'U O'l"it e~:: L 1~1~"1!1'1 mu FllJ\11'U 1~B'Ul1&i1 ~L iJ ~ n 11lil"i1lil"i 1 ~ L~'U 1~ 'U e) V~111"111lJ L ~1'1.1 n &i L U'WVIU1~"1le>'l c7ful[1'1 
~ ~ \1 

d ., 0 ."1 "' ."1 .,J .., 1 .,... ., "' .., "\" ~ ··' .., 
'Yililt~el\I'YJ1 utl lil\91 11\lu1eJLFJ"ieJ\IVIlJ1ellil"J1lil"J VJ~el \9llil'Ulil~ VllJFl'U b VI'G'IfYfY10Jtl1"Jlil"i1lil"J LL~t bfllJ b Yl LL'G'I~.:I'G'Ifl!fY1W 

lil11lil1L'UL1mn~1'1~'U V~1lJlJ1V~1~1'U'11B'Itl"ilJ'YI1'1VIm-:~1~tJ1~fuFJ11lJL'i1'U"llBUlil1n"li1'1Fl1UfllJ'I1'U L~B1~m"ilil11lil1 
Q , 

~1u 1 tllJ11m~e~a::mmL~::tl~e>191Ji'e~ ~ful[1\lli!::9i'eJ,n uu~fu~\91"11e>u 1 um1lJL~eJVI1tJ 1~ 1 ei''ULn~liJ1nm1hJ't.li)u&it ~ 
... .,J 11 "' .!1 t'ltlV!el..:J~1lJL\IeJ'U '11 'U'1lel'U 

\1 

' ... ... ... 
ct. "i1eJ~tLelel\91L'WlJL~lJ 

.,J ... """\" d ., "' ... "' 
l:t.C9> L 'Uel..:Jlil1tlt:.Jd'Vl1\IIJ11lJ"Jtelttl b~LlJVI"J'VlLL'G'I~..:J b'U'lJfY"I1'G'I1eJ'YI1\I LL~t"Jtelt'Vl1\l Lb'U'lJ£1fYfY1 

iiCI I d 4.1 .c:i V 4.1 1 I IJ' o I tl 4 Cil I .r::J 4 0 :'1 I I oA. ~ fJ' 0 

e11lilliltlJ'lJ1\I'G'ITIJ 'VI el\ll.J~ tl~Wt el\1 lJ\91 el\I'YJ 1 tl1"J f1 el'G'I"J1\IVI"iell.J'lJ1..:J'G'I1'U'YilJfl11l.Jlil1 L u'U L "i \1 m'U btl ~'11'U~e1\IVI1tl1"J 

nBaf1..:J "1i1'1Fld'lJ!1l.J'I1'We11li!&i'\ILU'U~1eJ~tl~ruern~"i 1~'1~Ll'U~1LU'Utl116i1'U~hl..S1LU'U LL~t1~~1LU'Utl111'U&h'U 
d 0 ,r~, "\" d .,J tl"" ~ "' 1 I ... • I"" d ., )!{ 1 "' "'"' "' "' 0 "" Wil1L u'U b~el'YJLlJe111l.J "il.J10J..:J1'UVI\IVIlJ~LL~1 lJLtl'U u"JlJ10J\11'W'YJ"it'4 b'Ub!fl!fl!1 \91 ~"J'lJlil1-:llilt\9leJ\ImL'U'Utl11 

V~1l.lrl'1&i''I"IJB'I"li1'1 fl1'lJI"llJ\11'W 1~vc7fu~1'1 lilt tJ n Le>1n 1"i 'I\91L 1'u~1 L ilu tl1"i'lJ1'1V~B'ULL~t&i'..:~1 ~~1L ilu tl1"i'lJ1'1~ eJ'U 
, \1 

fl1tJ 1 'U..S1'U1'Utl~l.J10J.:J 1\J ~\In a11~1\l ~'U~'Ul.J1 L U'U~el L~tJ tl ~el\1 1 ~n "ilJVI1-:JVI~1 \I"IJ~ Hf ~1 b~tJ'\.,1tJeJ rh:~1~ LLrl ~f'lJ~1\I 
\1 

li11'1 

~r.t~~ 
u ... , .... ,.,..~ouHI Q:{- fl.. ~i 

mno system oneco)td. 
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<t.l!l N'~u:[1-1~hJEJBU 1 'iX"lh.:Jfl1'llfl3J-11'UL oD1\VI';i1li!l1l';i1~Lmm';iVhntJ 1 '~XL tlu 1 tll1l1Ul\VIfJtl';itii1.:~fi' 
'"' , '\J " 

LLvi-1atyty1;f LL~ttl1"lh~fl1'li~3J-:!1'U1~i.:~m';i1,X~~'U:[1.:~ ti~U~L~mn'l.ln1';ivi1-11'U\VI13Jatyty1if LYieJtl';itLEJ"!ltJ 

LLrl ';i1"!! n 1';i"1J el-3 N'11:[ 1.:1 LL~'J cJi''U:[1-3 fitJEJellJ~lil~tl nu~\VI13Jrl1i-1"1lel.:J N fl1'Ufl3J\11'U'VI ntl';it n 1';i {i' 1c!~'U~1-:J~~ Lfl EJ hi , \l ~ , ~ • , 

tlnml1l13J c!~u:[1.:~EJeJu 1 '!Xc!-J1:[1.:~uan L~mYrufl'1LL~~ L~EJnrhL~EJ,.,1EJlil1nc!~u:[1.:~ 1~ d.J \.1 'U ., IJ~ \J 

<t. m ti'1 n1';ivi1-11'U"1J a.:~~~u:[1-:J\VI13J"' t1J ty1dL U'U L ,.,lilt 'iX'4flfl~fl1EJ'U an 1 ~~'U m 13JL~mlf1EJ~1 EJ 

L VII'J~~Lij~VI~el LVI11J1~n11113J LL~~fl';i3J'Vl1-:JVI~1\I~e!\l L~EJrh~'U 1 VllJ'Vl~LL 'VI'U LL~~I"h 1 "li'~1EJ~'U 1 1 tiL Yimn13J~'U~~"!lel'U 
"1JB\IN~u:ij1~ ~.:~ mh1il'L tl'Ulii'1'U1'UL~'UL vh 1~ fi ~ N'~u:[1.:~ EJeJU"!l~ 1 iLL 'VI'U mu'V11-:JVIm~~.:~~'U , , 
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fi1EJ 'Ufl'l!VI'U~'S~EJ~L1~1 ........... , ... TW 'U'U{l~lij1fl1'U~~'U1l.J 'U61qjqj1~'S'lJlij1~lij~lileN 
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'IJ 

lij1fl~1T~1~neJu~~lij~~~i1eJ'V11~1'U 1~ 
0 II 0 QJ ~ I .J 0 I 

bbf.Jt.l fl11VI1~1'U lij ~ lil eJ ~ Lb61 ~ ~~1 ~'U"ll'U lileJ 'U bb~~"ti1~ b 1~1 VI~ ~'VI1~1 'U bb~~ ~11 Elfl11 ~ 1l.J 

~'11'1!11 Vlfl'S'Ull1ucif~L~'WLb~~ L tlu 1 'IJ1~ 1~EJ~1'W,X~VIl.J~~eJ~ bb~1 b61~lij'U~\J1Wfi1EJ 1 'Wfl1VI'W~L 1~1"llel~ 
.., 
ftqjqj1 

1 'Wfl1Wiifl11l.llil'1 b tl'W~eJ~'IJ -r'U Lbf.J'W fl1'S'V11~1'W 1 'W1~VI11~ fl11'Y11~1'W ~-r'U ~1~~eJ~ 
'IJ 
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'IJ , 
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riTun~1'U'Vl1~VI~1~~ ~ (~~~t~n) iiei1'1.11;JL'IJn1TW"il1'nl.I1L\1ttJu~'ti1Vlf'!Wl'I2J~Lfl'Lit111fl1 ~1url.,aai'1~tL~tu1~~'VI1~ 
ri1VI~tJ~1'1.1~91~1~"11a~VInVJti1EJ~1'LI"'Ia~mi2J'V11~'V1"'1~ 1un1ru~~~u~~~ii'rlq~n~~2Jmh~t"aeh~VI~~ ~~~ahlu ·; ~ v 

~1'1Jflt!flh:t'VI'H ~1'1Jflt!fli'1~flt'Vl1'1J ~1'1JU~tl'll~~~h'LI'q:IJ"'I'IJ ~1'LI~1VlEJ1~'VI1~VI~1~ ~1'LIG'11VlEJ1~fl1Elfl'IJ ~1'1JU~tltl~~'VI'N 
\ll!;l1~L~El f11~via~L~EJ1 .:11'1JL.rj2J'll1::ft'VIfffl'l'rl'VI HVI!;l1 ~ ~1'1JU ~'I.Jtl~.:!'VI1-1'VI~1 -1 -11'LI\!'3Wt'V11~fl1EJ'VIii'fl -11'1JU~'I.JUl.:I~Vl L~EJ-1LL!;lt 
t1'1L 1tun'LI~'31Eltl'IJ'VI1-1'VIa 'H ~1'1Jflil fl i'1-1tl~tltl ~ ~flZ'rl1'1JU~til1 A 1~'3Ztl1El,l1 -11'1JEI n~::~'I.J:IJ1~~!1'1.1Lbfltb .rj2Jthtil'VIff.fl1Vl'VI1~VIG'I 1 ~ 

"" "" ~ ua::~1'LIB'U 'I ~12J'VIf112JVJ1-1'VIa1-1L'VI'Ufl:IJfl1~ 
(j). ~LG'I'Ue:J~1R1Yi1~-rum~i9VlL~'eH1LoH'Vi1aqJqJ1n'Um:WV11'1'VIfl'NhJlJ1fl'I'IJ1lJL'Uflqj'lJ1fl1EIL'lJ'H::m::mn mo 1u U'U~'ILL~1uvi 

'VIU1EI'I1'1JL~1'11e:J'I·n'LiifVI'IJ'Iael LL ~'I L oHV1~1'U 

h ~-ru~1'1Yin1~'1vi1'11'Lie:J~LLa::'I1'1J,ru'VIlJ"agygy1m\'1 LL~~_, hiLL~1La~~ tVJe.iWilL'VI~eJua1lm~ ~::: 11lii~'Vl~taum1R1 EJm1uL~e:J 
'11'U~LVI~e:J,!tlf'I1Vl';h~tLL~1LG'I~~\ll11Jaqjqj1L'IJL1fl1eJ'ULm\' bLatt:.Jfl'11'UyjLL~1LG'I~~L'U"'It1Jt,f'U~e:J'I11lu'iJEJfli1 ~o% 'lle:J'I'I1'UYi 

f'l1"11~tvi1~1'1 

m. .f11CJ t 'IJ~tCJt L 1a1~'U'U~t n'Ut:.Ja'I1'U ~-r'I.J~1'111lL'!i'1vi1b U'Uf11~te:J1JLL'YllJ~{I rlvG'I-r1'1Yi'li'1~"'Ufl'V'I~'el'l'lle:J{I{I1'Ufl1CJ t 'U ~:::EJtb 1a1 

1'111lYi~11~1'~n1VItJVl 1VlmtluR11lJ~"'!lfl'~~-ru~,_, 
~- mw~-r'I.J~1{1Nfl L~fl'LI1 '!lagyqp11~1{1 LVlEJ~-ru~1'111lfiuL~'lJ~h K Vl'7t:J L~'UYiLn(;)~1flflTH'li~EJ'IJLL 'lla'leJm1LLG'I m 'li~EJ'lJL~'Um1 

~:::vd1-1thtLVJP! mEJtu~::EJtL1m (j)cr 1u ti'u~1n1uvil~~'I.JLL~-1 
cr. ~-ru~1'1Yi n~:W'VI1'1 'VIIil1'11~u e:J mil naqJ qj1 'VI~e:Jt:J ~1 'U~tVI11'1Yi'VI'Il1EJ'I1'1JL~1'1le:J'I'I1'U'!lt:Jel'4~'1.Je:JflLil naqJ qj1 L" ElL U'IJ 

- VU II 1·~~ ~ 
R111JN(;)'IJe:J'I~i'U~1'1 ~t 1lMG'I'VItiLG'i'Ut:Ji1f'l1 

b. ~-ru~1'1iJ..jTIJ1'1JLR~'If11~rltJG'I-r1'1Ri'UI'l12Ja'Vl~f11iLG'I'Ut:Ji1R11'111JVI~nLnru'i'im"i~Vl'VltLUEJ'IJ"1 
~- mruvi L U'IJ'I1tl t 'U~ fl'l!ft1Jt~ bfi!'I!I'VI~e:J'I1'Ud'l~1tl\ll11Jth::mfllth:: f11"11f'l1 ~-ru~1'1Yiiit:.~a-11'Wfh'l11n11LLt:.J'tJ'I1'lJ Lfltl tt% L(;) EJ , 

Ltlt!R111J~(;)"1Je:J'I~~tJ~1'1 , 
~- ~-ru~1'1iit:.~a-:~1tJ~1oU1n11LLN'U'I1tJLnu ®tt% L(;)EJLtltJm11l~Vl'lltJ'I~fu~1'~ 

~- ~fu~1'1iiNa'l1tJ11l~_, l!>cr% '!le:J'~'~1'U~-1'VIlJVl L~m1a1~1'~Ltw1'tlLnuVI~-1tuae:J'I'IIe:J'IitEJ::L1a1t~~11laryqJ1 L(;)mtluR111lNV1 
,,., " 

"1Je:J{I~"i'I.J~1'1 

(j)O. ~f'U~1-:JiJt:.JM1tlfh'lf1n11LLN'lJ'I1'lJ LLatiit:.~a'l1'lJU"it,j'1L~e:Jtlyj~_,L11.1Ji1'1 cro% 'IJe:J'ILLt:.J'lJ'I1'lJU"it,j'1L~e:Jtlyj~_,1-) L~e:Jmn 
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~1'Wth~-1'V11{1 

@. ~LG'Itlel"i1f'l1vi1~-rumii9'VlL~t:Jn t -Hvi1&rqjry1 num1JV11'1'VIa1'1L1llJ1a'l'tJ1lJL'lJaryry1 fl1CJL 'lJ"iteJtL1a1 mo 1u U'U~'I LL~1uvi 
VIU1CJ'I1'1JL ~1"11e:J'I'11'1Jiiwtr_,ae:J LL~'~ t ~Vl"i1'U 

1!>. tumruvi~f'I.J~1'1L1lL 'li'1vi1L U'Uf11"i i11CJ t 'U"iteJtL 1a1YiVI'Il1EJ'I1'UL~1"1Je:J'I'I1'Un1VI'U(;) LLIIILllLn'U mo 1u tJ'IJ~{I LL~1'UL~lJIJi''Utll11J 
ary'~~' 1VlEJin~Luum11J~(;)"'Je:J{I'VI'Il1CJ'I1'UL~1"1J'el'I'I1'U 

m. ~-ru~1'1Yin1 ~'lvi1'11'1Je:J~ LLat'I1'U,r'UVI1lVla'ryqJ1 LLa1 LL~~.:J11l LLa1 La7~ L"EJ 11lil L Vll'leJua1Jm-a ~:: 11lii~'Vl~LG'I'Ue:J"i1R1 EJflL 1uLiie:J u , , 

'11uvimae:Jti'u R1Vl11~:: LLa'JLG'I1~~~1laryqJ1 tuna,e)utna LLa::t:.~a'l1uviLL~1LG'I1~ t u'llru::,!u~v'~11lumm·h ~o% 'IJfl'~'~'uYi 
I 0 '"' 
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