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EMBANKMENT 4.10(9) EOGE JOIMT M. E AN OUILET FOR R.C. FIPE CULVER]
2 3(1) EARTH EMBANKMEN 500 COMPALTED 4.10(7) LUG ANCHOR CLLM. - ') RC. DRAIN OUTLET SQ.M. - DWG.HD.D
SAND EMBANKMENT 18 £ CRETE FAVEMENT REFAIRING 5.1(15.1) R.L. SLAB AT TOE OF R.C. DRAIN OQUTLET SO.M. DWG.HR.0S
CMEARE MENT E PREIZD cuM ove 1 o0 6.1{15.1) RC. STAIR FOR MAINTEN M. ~ DWG.HO.D
ARTH FILL 1N MEDWM & iSLAND 120 cD-70% I RS SINGLE CRACK REPAIRING M. - 6.1(15) IMLET AT SIOE DITCH FOR R.C. PIFE CULVERT
SAND FILL IN MEDIAN & ISLAND ~ 4.11(3) S LLING REPAIRING M - €.1{15 1) DROP INLET FOR R.C.P. DA ... .. .M EACH - =
OMPACTED SAND UNDER MEDIAN - WOLND 2D =709 1.11{4) SHATIERED SLAR REPAIRING SO.M. - 5.1{15.1) MORTAR RIPRAP CATCH RASIN SOM. - -
H FILL UNDER SIDEWALK 4.11(5) SUB SEAUNG TON - €.1(15.1) R.C. CATCH BaSI SOM. - S 301~ 302
- OVG HG.60- 710 4 11(8) EXISTING JOINT SEALANT REPAIRING M. -
- 4. 11(7) FULL DEPTH REFAIRING - ) GRATED PIPE WITH CEQTEXTILE M. - -701-702
- V5 HOAP— 101 412 HOT iN—PLACE RECYCUNG(RE=-PAVING) 443 CM, THICK i —~ FILL WITH COARSE SAND Cu.M. = G.NQ.SP-701-702
il - 5 |STRUCTURES 5.2(2) LONGITUDINAL DRAIN M. - DWG.NO.SP=701-702
R - 5 1 CONCRETE BRIDGES €.2(2) HORIZONTAL DRAIN M, - DWC.NG.SP-701-702
L D EMBANKMENT - COMPALTED 5.1(1) NEW COMCRETE BRIDGE MISCELLANECUS STRL
14} FOUNDATION IMPROYEMENT - 2.9(1.1) AT STA. M. - 3(1) R.C. MANHOLES
4.1) PREFABRICATED VERTICAL DRAIN 5.1(1.2) AT STA, M. - 6.3(1.1) T/PE A FOR RC.P. DIA .. WITH STEEL COVER EACH - DWS.N0.DS=701
2.3{14.2) LIME/CEMENT COLUMN DIA [1] ] 5 GE ROADWAY TYPE 8 FOR RC.P. 1.00 M H STEEL COVER EACH - DWE.NO.D3-702
2.4 MATERIALS 5 M. LT. AND 8.05 M. RT) M. - Quupazn 5 TYPE C FOR R.C.P. 1.00 M. ¥ RC. COVER EACH 66
D MATERIAL & CUM. - COMPACTED FROM M. 70 M. M. - 5.3(1.4) TYPE D FOR RC.P. 100 M. Wi COVER EACH 25
0 MATERIAL "8 CUM. 2.160 COMPACTED FROM M. 0O M. M. - 8.1 £ £ FOR BOX CULVERT {OPEN TvPE) _WiTH R.C.COVER| EACH -
3) SELECTED MATERIAL FOR MSE WALL CULHM. - 5-.1(-; BRIDGES APPROACH STRUCTURE 8.3 F_FOR BOX CULVERT (CLOSE TYI L. WITH RC. COVER| EACK = k
3 |SUBBASE AND BASE COURSES S.1(3.1) AT STA (WIDTH —- 1) M. - £.3(1.7) TYPE G FOR RC.P. DIA ..M. WITH C ROM COVER EACH - OWG.NO.DS
3.1 SUSEASES SO.M, - OWGHGAP- 101,102 5.3(1.2) MODIFIED OF EXISITNG R.C. MAN EACH 34 SHEET K. F
3.3{1} SOIL AGGRECATE SUBEASE OF SOIL ENT SUBBASE CUM. - WITH R.C. COVER
31{1.3) S ATE SUBBASE CUM. 2,150 ~ DWG.NO.BU- 101 - 104 - TVYPE J FOR MULTIPLE BOX CULVER x1.50) M. EACH 2 OWS NG.DS-710
3 1(g £A YCLING 20 CM. THICH CUM. - 3 = DO BU-101-104 WiH R.C, COVER EACH =
Vi = 6.3(1.12) M TION OF EXISTING MANHOLE wiTH . COVER EACH -
D ROCK SOIL AGGRECAT £ 2.550 COMPACTED BRIDGE 6.3(2) MEDIAN INLETS
CRUSHED GRAVEL SOIL AGG BASE - LOUPACTED M:‘Pivox) M - TYPE A : FOR RAISED MEDIAN 4
CEMENT MODIFIED CRUSHED - COMPACTED (APPROX. M. - EARRIER MEDIAN _
- PASS CR DEPRESS MEDMAN - | z
SE T STA. (APPROY.) - - =
L SE{LEVELING) - L -
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EXTENSION OF X CuM ~
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11(2) TACK SOM. | 23,120 M, =
5.2 SURFACE TREATMENT 5. 14 10
+.2(1) SINGLE SURFACE TREATMENT SO, - M. = NTUNNAAN
} DOUBLE SURFACE TREATMENT SOM - 5 . 50
i SOM. . 5. »,4 | S Wou  #ad Y ﬂfl'ﬁ_‘fh ’mu /ﬂ,
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M - 10{4.1) TVPE A — PILE FOOTIN - e
o - -z SUMMARY OF QUANTITIES—H
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OVER M o - = AWMMANNIIERY 4202 ABUALAN 0100 MaU daand ~ Waunimisns
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CGVERHEAD SIGH SP/
M - EACH - I
E DITCH LNING EACH -
SOM =
- Y M. - 401,405 QM -
01,405 SOM 1144
- OTING e 05
HILLSIDE B8.10(7.4) S G FOOTING -~ DWG.NC.RE—~ L4058
M - DWGO.NC.0S-201 6.10(8) STEEL ME FOR MOUNTING 2 < WIDTH « 28.060 M
¥ - DWEG.E £10(S.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN .. M M. - DWENG RS
6.10(8.2) ST[LL FOLE OVERMEAD SIGN EACH - NOLR EACH =
TVWPE 1B M ! Ri-101 5.10(8.3) Pi EACH - OWG.? EACH =
TYPE 24 M Ri=101 £.10(2.3) SPREAD FOOTIN €4CH - DWE
TiPE aC M RT—105 6.18(9) RELOC, OVERHEAD TRAFFIC SIGH EACH - EACH -
TYPE 2A M. - RT- 101 f 0) RELOCATION OF EXISTING OVERHANGING FLASHING SIGH EACH - EACH -
TYPE 4 M, - BI-1 LIGHTINGS M. - . RS=201
5.4 RETE TRAFFIC BARRIER M. 5 M. (MOUNTHNG HEIGHT) TAPECREG STERL SO.M. - S 201
£.4(1) BARRIER CORE AND GUTTER M. - DWG.NO.G0-709 URE IDIUM LAMP 250 WA
6.4{2) CONCRETE CLRB AND GUTIER M, 30-709 501(1.1) MOUNTED AT GRADE EACH 16 M o=
5. CURE AND CUTIER M - OWG.N 6.31(1.2) MOUNTED ON PARAPET — WALKWAS FACH - 101106 M -
6. CURB M. - DWE. §.11(1.3) MOUNTED ON TRAFFIC BARRIER EACH - DWE. 101-165
8 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERE EACH = OWG NG EN-301,30
M. - WITH HIGH PRESSURE SODIUM LAMBS CACH ki OWG O En
BARRIER TYPE I{TEMPOAREY) 1’ - DWG MO L11{2.1) MOUNTED AT GRADE EACH 10 £E-101-105 . SIZE CN GROUND EACH =
CUT AND MIGH FILLY [ - BWE.NO.F 5 ;1('_'.2) MOUNTED 0N TRAFFIC BARFIER EAGH DWS.NO, EE~101- 106 RS, AND SMALL SIZE ON BEAM EACH <
M = OWG.E S1H(3) 12,00 M. (MOUNTING HEIGHTY 1] €T 3 TYPE E — WAl EAD =
: M. - WITH HIGH PRESSURE SOCIUM 0 WOODEN TYPE SIZE ON CROUND EACH = OWS HO. EN-30
8, M. - 6 11{3.1) MOUNTED AT GRADE EACH - 0. EE-161-105 WOODEN TYPE B - SMALL SIZE BEAM £ACH - DWG.NO, EN-201,311,318
6. M. £.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH - NC. EE-101~106 WOODEN TVPE C — LARGE GROUND £ACH - EN~301.312.312,316
5. . APPROACH " s 5 MOUNTED ON TR, EACH - C. EE-101-106 TPE D - LARGE BEAM EACH = W EN-301,314-316
5. BARRIER AMD DITCH M. - £.11(4) 9.00 M. (MOUNTING HE STEEL DOUELE BRA RELOCATION OF EXISTING BUS STOP SHELTER TiPE ... EACH -
APPROACH CONCRETE BARRIER WITH HIGH PRESSURE 462 v -OfF
EATH - RS=508 6.11(4.1) MOUNTE EACH - GG, EE-101-108
EACH - R3-£03 £.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH - G.ND. EE-101-106 " U, i) EACH - 3 - 108
EACH - OWG.IO.RS— TING POLE WiTH HIGH PR SODIUM LAMP 400 WAJTS B.17(1.2) MEDIUM &t M. HEIGHT M M) £ACH - . EN-101-106
EACH = DWG.HO.RS-609 M. HIGH WITH LANTERIS EACH - OWG.HO. EE— 107 6.17(1.5) LRCE SIZE 1, HEIGHT 1. MIN) EACH - L EN-121-108
EACH - DWG.HO.RS-610 00 M. HICH WITH LANTERNS EACH - . EE-107 €.17(2) SHRUB PLANT SO.M, - DWG.NG. EN-101-108
EACH - DWG.NO.RS-615 00 M. HICH WiTH LENTERNS EACH . EE-107 6.17(3) GROUND COVER PLANTING SOM. " DWG.NO. GD-710
©.11{6) FOUNDATION FOR MIGH MAST C.17(4) ORASSING (NUAN nu;) SOM. - DWG.NO. EN=101-1¢
6.5( n CONCRETE PAVING BLOCK PILE FOUNDATION FOR 2000 M. - £E-108 £.17(5) TH FILL FOR LANDSCAPING WORK CLLM, ~ DWG.N0. EN=101
LSHAPE, CM. THICK SOM. . FILE FOUNDATION FOR 25.00 M. = £E-108 5.12 BRIDGE DRAHAGE
3 0 CM. SIZE, SGM - DWE.HO.EN =401 =403 3) PILE FOUNDATION FOR 30.00 M. - £ 5. ‘L"“ GULLY EACH -
TAELE CONCRET TILE SIZE 30«30 CM. SIZE, .. Ca. THICK | SO - CWG.HNO.EN=401-403 ; SPREAD FOUNDATIGH FCR 20.00 EACH - EE-109 EACH =
6. PLANTING SED SOM. - DWE HOGD-T1E ; DATIGH FOR 25.60 EACH - EE-109 M. =
8. SLAE BLOCK SIZE 48 ¥ X 4 O SQ.M. - ON FOR 30.00 M. H EAC - . EE-102 EACH =
. CONCRETE SLAE 7 CM.IHICK WITH COMPACTED SAND & CM.THICK SO 3,800 FLUGRESCENT LAMPS, CEILING MOUNTED TVRE EACH - . EE-111 7 TiION DURING CONSTRUCTION
6.6 SODDING 6.11{R) 1-150 WATTS HIGH PRESSURE SODIUM (AMP. SOFFIT LANTERM - RS-407 T Vinarten g daiumman 2 4araiar QA 1 Pfaatesmnusasmansa g linys
6.6(1) BLOCK SOD0ING SO.K. - DWE.HO.SE-101 6.11(9) OVERHEAD SION LIGHTING = i s g
6. STRIP SODOING SQ.M. - DWG.NO.SP--101 E11(10) 250 WATTS HIGH PRESSURE SCOIUM LAMP, CUT-OFF QM EASTING ELECIRIC POLE o Suean 2z 3
5.7 TOP SOIL AND CLAY 6.11{10.1) TYPE A £ACH - OWG.NG. EE~110 7.2 TRAFFIC ADMINISTRATION DURING CONSTRUCTION LS =
6.7(1) TOP 30IL CUM. ~ 5.11(10.2) TYPE B EACH - DWG. NG EE~110 8 |nlganyging LS. -
5.2(2) CLAY CUM. - 6.11{11) 400 WATTS . CUT-OFF ON EXISTING ELECTRIC FOLE 21 Aleit LS =
5.8 CUARDRAIL 611130 7 EACH - DWG.ND. RE-110 LS i
£.8(1.1) SIGLE W—-BEAM GUARDRAIL CLASS 1 TYPE 2 M - 6.11{10) 250 wa AMP, CUT-OFF Gli EXISTING ELECTRIS POLE | EACH - T I -
5.8(1.2) WG STEEL POST _DIA D 0x2.00M EACH = DWG.NO R5-803,605, H(I“) SUFPLY PILLA
£.11(12.1) MOUNTED ON CONCRETE POLE EACH - OWE.NG. RS=101-104
6.2(1.4) DOUBLE VW-BEAM GUARDRAN CLASS ... TYPE M. - DG 1G5 - 604,505,608 MOUNTED GN CONCRETE FOUNDATION EACH - —101=104
B.8(1.5) FELOCATION OF EYISTING STEEL W-BEAM GUAI M. » OWG.NO.RS~803,605.806 5.11{13) HA DLE A3OEANA
5.9 MA:«KU! AND GULIDE F BA1{13.1) T’FE A EACH = 0. EE=112 . .
EacH _ GWOND. EE-112 Wannemeamireyllureasmag iy su CUANTITIES
EACH - WG.NO.R GF EAISTING ROADWAY LIGHTING l.\j IPESECTPRELITS W F '11;(-1’0.""&:'3
) rlm l[ mJluE POST EACH - DWO.H LE ERACKET {MOUNTING HEIGHT 2.00 M) EACH : TR0 SRy W, R
(.9(2) KILOMETER MARKER RELOTATION OF EXISTING ROADWAY LIGH 3.00 M. IMPROVEMENT| EACH -
YPE | FOR PARTED FACING EACH - 3.60-707 IGLE TO DGUBLE BRACKETS) EAC - P15 ARUAATITBUTES
YPE 1 FOR REFLECTIVE SHEET FACING EACH - D¥WG.NO.GD~ 707 numnuaszun bl mi a1z
i TYPE A EACH = CWG HD.GO-708 #i3 U490 PS 2
PEE EACH - HOG0-703 5.12 1
2(1} TRAFFIC ROAD SIGHA
) EACH - 24575 (HW.A202){ADAPTIVE SYSTEM) L3 1 DWG.NO. TF=101-105 N uASALRG sivanaallisim
) EACH L3 = ¥ TF-101-105 )
FEF €T TING TR ROAD
) TvPE | FOR CURE EACH - LS = 2. fnauas 90 e P
Y TYPE Il FOR EARRIER EACH L z
2 anluds sdss B
MU 12 uN P HIGH HETY GRADE SGM 10 WG HO.RS =101 -
Uiy VERY MIGH lagismy - UUS WHUEEROES RN RN E VLA SRV, )
IDOHT LU srud e Tuna g finday T N
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£.10(2) 01103 6.14(1) V)
B.10(2.1) R.C.SGh €012 % 0.3 W, i %6 101-103 534(1.1) vELLOW - DWG.NO, Ro-201— o Fjﬂ”zyn} y Iﬁﬂ fniwa 'mu ﬂ
015 X 0.15 1, . = 161103 5.14{1.2) WHITE = RS _201- 5 = +
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- DWG NGRS =461,501 : WHITE M - ) RS-201~-2 /\m |
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NOT T0 SCALE

FINISHED PROFILE GRADE

TO

NOTES :

SCALE

ROW.

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. AT LOCATIONS WHERE OVERHANGING TREE BRANCHES, SHRUBS,

BUSHES,ETC.SPREAD OVER CLEARING AND GRUBBING AREAS,

THEY SHALL BE CUT TO PROVIDE A 3.50 M. CLEARANCE OVER
FINISHED PROFILE GRADE.

o

TO THE TYPICAL CROSS—SECTION DRAWING.
4. CLEARING AND GRUBBING IN RESIDENTAL AREAS SHALL CONFORM

TO THE DRAWMNG FOR THAT PARTICULAR PROJECT OR AS DIRECTED

BY THE ENGINEER.

SIDE DITCHES,CUT AND FILL SLOPES DIMENSION SHALL CONFORM

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

STANDARD DRAWING
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NOT 10 SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 25 MPa. (255 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS. CEMENT SHALL

CONFORM TO TMIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.
4. WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS
ENAMEL PAINT AND CONFORM TO TIS. 327.
S. LOCATION FOR CURB MARKING SHALL BE AS SHOWN ON PLAN
OR DIRECTED BY THE ENGINEER.
6. JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL BE

PAVEMENT SPACED AT 10.00 M. INTERVAL THE WIDTH OF THE JOINT IS
popr—— 7 1 CM. AND PILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)
l 0:80 ! 580 l 5 _| BY VOLUME. .
COMPACTED SAND 7. THE WIDTH SHALL BE 0.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.
DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN PLAN OF INLET DRAIN
NoT 0 SCALE NoT T0 SCALE
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3 <
______________ an <
2 68 a 4
o ® !
o
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g| 0.30
E (SEE NOTE 7.) CURB MARKING DETAIL DESIGNED : D.OM. & CONSULTANTS ‘crccxzn: DUREAU OF LOCATON  [pATE: OCT 2015
] Not o SCALE SUBMITTED : PO Vanma SCALE: AS SHOWN
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REGULATORY SIGN REGULATORY SIGN WARNING SIGN ROUTE MARKER ROUTE TURN ASSEMBLIES TYPE I /ﬂ‘
ON DIRECTIONAL ASSEMBLIES ROUTE TURN ASSEMBLIES TYPE II
'I b ' T o 0.020 4-RB 912 MM. gi0z0 4-RB 812 MM.
cllom, 1 0w JHQI__C VARIES B ¥ .
E 1 I ] ] 0.12 OR 0.15 i 0.12 OR 0.15 T
— [ =) _ _LOWER EDGE OF SiGN ] L i
J N Y 0.20 0 | 020 \—————RB 86 MM. TIES ©0.15 M. .020 RB #6 MM. TIES ©0.15 M.
AlF| 4— H : : : : " :|I l-SO(M " £ l l 0.020] |— _| 0.020 0.020 I—— ——l 0.020
J :J'L' ! L i! L LOWER EDGE OF sioN | I-! VARIES g e * x
L 2 = ¥ l_ o 0.12 OR 0.15 0.12 OR 0.15
3 g ’g‘ oo SECTION (&) - SecTioN ®B) - (®
% [ = | PROFILE GRADE — ] NOT  TO SCALE NOT  TO SCALE
K :8: g a|  vares ~ - % SIZE OF POST SHALL BE 0.12x0.12 M. FOR SINGLE POST AND TWIN POSTS WITH TOTAL AREA
o 5 K TS 2SS g ® ® TOTAL AREA OF THE SIGN PLATES IS NOT MORE THAN 2 SQ.M. AND 4 SQ.M.
5 8 3 8 | RESPECTIVELY OR OTHERWISE THE SIZE SHALL BE 0.15x0.15 M.
2
3|
A PROALE GRADE 8 6| $ . ]
K LEAN CONCRETE 9 i NOTES:
L 1.20 SEE NOTE 11 T 1. AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
g SIOEWALK > |_RB 6 MM. 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 MPa.(204 KSC.) FOR 15X15X15 CM.
g - 1 © 0.15 M. CUBE AT 28 DAYS, CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
l—{1—4-RB 912 MM. 3. SIGN PLATE SHALL BE MADE OF 2 MM. THICK ALUMINIUM ALLOY.
| | DESTINATION WITH ARROW SIGN - v 4. ALUMINIUM ALLOY SIGN PLATE SHALL CONFORM TO TiS. 331.
/ DESTINATION AND DISTANCE SIGN TYPICAL SIGN INSTALLATION 030 5. UNLESS OTHERWISE INDICATED, SIGN AND THEIR SUPPORTS SHALL BE OF THE SIZES, COLORS
TOWN AND DISTRICT BOUNDARY SIGN AT SIDEWALK JOOMIND) &8 AND TYPES PRESCRIBED BY, AND STE IN ACCORDANCE WITH THE RECOMMENDATIONS OF, THE DEPARTMENT OF
WITH THAI AND ENGLISH WORDS T%ﬁai 4 ] HIGHWAYS' TRAFFIC CONTROL DEVICE MANUAL
OR THAI WORDS ONLY 6. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1 (COEFFICIENT OF RETRO—REFLECTION LEVEL 1) FOR HIGHWAY
0.60(MIN.) —
PPROX. CLASS 2, 3, 4 AND 5, FOR OTHER SHALL BE IN ACCORDANCE WITH TRAFFIC CONTROL DEVICE MANUAL AS PUBLISHED BY DOH.
| | 7. SIGN FRAME SHALL BE MADE OF 50x25x1.6 MM. STEEL RECTANGULAR TUBING FRAME WELDED AND SMOOTHED
TABLE A MINIMUM VERTICAL DISTANCE TO BOTTOM OF SIGN (K) iLGTN POST INiZALLAﬂON Dgﬁt — IN PRIMING PAINT FOR FRAME SHALL BE RUST PREVENTIVE PAINT WHICH CONFORMS TO TIS. 2387; THE SUCCEEDING

FACIUTY, DISTRICT, OR SIGN DESCRIPTION VERTICAL DISTANCE

CONVENTIONAL ROADS IN RURAL DISTRICTS,
WTH NO PARKING OR SIDEWALK

1.5 M.(MIN.) PRIMARY PANEL
1.2 M.(MIN.) SECONDARY (SUPPLEMENTARY) PANEY
2.1 M.(MIN.) PRIMARY PANEL
1.8 M.(MIN.) SECONDARY (SUPPLEMENTARY) PANEL

CONVENTIONAL ROADS IN RURAL OR URBAN DISTRICTS,
WHERE PARKING OR SIDEWALK

REINFORCE CONCRETE POST DETAIL

NOT L]

SCALE

o

COATING SHALL BE PAINTED WITH BLACK METAL PAINT.
LENGTH OF SIGN POSTS AND POSITIONS OF HOLES STATED IN THE DRAWING ARE FOR THE MINIMUM SIZE
ONLY, THESE LENGTHS AND POSIMION OF HOLES SHALL BE ADJUSTED DEPENDING ON SITE CONDITIONS.

. PORTION OF POST FROM GROUND UNE TO THE ELEVATION OF 20 CM. ABOVE FINISHED

ROADWAY PROFILE SHALL BE PAINTED IN BLACK AND ALL OTHER PART SHALL BE PAINTED IN WHITE.

. BACK OF SIGN, CLOSE TO EDGE OF PAVEMENT SIDE SHALL BE STAMPED WITH DEPTH NOT LESS THAN 0.50 M.
. LEAN CONCRETE FOR SIGN POST BASE SHALL HAVE A PROPORTION OF CEMENT : SAND : AGGREGATE

; oK [ REFLECIVE SHEETING 1:3:6 BY VOLUME AND A CONCRETE SLUMP OF 10 CM. (MAX.)
MINIMUM LATERAL OFFSET T EAR EDGE OF SIGN (L OR M T . i
TABLE B O NEAREST ( ) 0.006 H’IEJ 50x25x1.6 MM. STEEL 12. CLEAR CONCRETE COVER SHALL BE 2.5 CM.
FACILITY AND DISTRICT DESCRIPTION OFFSET 0.014 RECTANGULAR TUBE 13. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
- | s ! [ 14. IN CASE, SELECTED STEEL COLUMN REPLACE CONCRETE COLUMN :
ALL ROADS IN RURAL DISTRICTS. 3.6 M.(MIN.) FROM EDGE OF TRAVELLED WAY o005 TUWUT - LR 8 GALVANIZED WASHER GALVANIZED WASHER — STEEL COLUMN & 7.50X7.50X0.32 CM. REPLACE CONCRETE COLUMN OF 0.12X0.12 M.
IF SHOULDER WIDTH LESS THAN 2.5 M. 0.014 $2542) MM THICK PLUS \ 25x2 MM. THICK — STEEL COLUMN & 10.00X10.00X0.32 CM. REPLACE CONCRETE COLUMN OF 0.15X0.15 M.
M. o
1.1 M.(MIN.) FROM EDGE OF SHOULDER IF oool ‘ﬁ OUNEU 2557 RUBBER RING 2 MM. THICK #3/6°x9" GALVANIZED 15. STEEL COLUMN SHALL BE APPLIED RUST PROTECTING PAINTED BY BOTH INTERIOR AND EXTERIOR
SHOULDER WIDTH IS GREATER THAN OR EQUAL TO 2.5 M. 'f— \ STeEL BoUT: Wil TYPES FOLLOWING TIS. 2387 THEN APPLY EXTERIOR BLACK AND WHITE COLOR PAINTED AT LEAST 2 TIMES
WHICH CONFORMS TO TS. 327
ALL ROADS IN RURAL AND URBAN DISTRICTS 0.6 M.(MIN.) FROM FACE OF CURB OR EDGE OF SHOULDER GALVANIZED DOUBLE
WHERE LATERAL OFFSET IS LIMITED TYPICAL BACK—SIGN STAMP HEX NUTS 16. STEEL COLUMN SHALL CONFORM TO TS. 107
SCALE 111 17.IN CASE OF INSTALLATION SIGNAGE ON WALKWAY, IT IS ABLE TO USE 0.15X0.15 M. SINGLE CONCRETE COLUMN
TABLE C POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST INSTEAD OF DOUBLE COLUMN BY INSTALLATION AT THE MIDDLE OF SIGNAGE WHICH IS SIZING NOT MORE THAN 3 SQ.M.
REGULATORY WARNING ROUTE TURN -
MBLIES TABLE D POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST
owenson | S| TR | eet & Tee e TYPICAL FIXING OF SIGN PLATE KINGDOM OF THAILAND
: o) ) - (o) DIMENSION. (CM.) MINISTRY OF TRANSPORT
£ 1 75|80 e |l fea |75 |e0]| s 78| %0 WiOTH | LENGTH REMARK DEPARTMENT OF HIGHWAYS
A 75015 | 15 | 20| 20| 2 |75{75]75|75]|75]|7s A 8 Cl|OJEJF]GIH]]Y STANDARD DRAWING
75 210 5 |200| S 65 | 7.5]17.5| 50 |32.5| DESTINATION WITH ARROW
B8 45| 45 | 60 | 45 | 685]| 90 | 45 | 60 | 75 | 45 | 60 | 75 %0 240 | 20 |200]12.5] 65 | 7.5]|17.5| 50 [32.5] SioN, THAI & ENGUSH woRDS |- MINOR ROAD SIGN
¢ 75| 15| 15 | 20 17517575 | 75| 75| 75| 725 | 75 60 210 | 5 |200| 5 | 50| 7.5]17.5] 50 | 25 | DESTINATION WITH ARROW SIGN & POST DETAILS
75 240 | 20 |200|12.5]| 50 | 7.5]|17.5] 50 | 25 | SIGN, THA! WORDS ONLY I
D 75 75| 75| 75| 75|75 75 180 s {(170] 5 65 | 7.5|17.5] 40 |32.5| DESTINATION AND DISTANCE DESIGNED : D.OH. & CONSULTANTS lCﬂEcKED: & DESIN DATE: OCT 2015
= 75 |75 | 75 (75 | 75 | 75 90 180 | 5 [170|12.5| 65 | 7.5[17.5| 40 |32.5]| SIGN, THAI & ENGUSH WORDS
- - - - 60 180 [ 5 [170] 5 [ 50 [ 7.5{17.5| 40 | 25 | DESTINATION AND DISTANCE SUBMITTED :S‘._‘/‘ SCALE: AS SHOWN
F 225) 35 | 45 | 225 35 | 45 75 180 5 |170|12.5]| 50 | 7.5|17.5| 40 | 25 | SIGN, THAI ONLY . (DRECTOR OF LOCATION & DESIG BUREAL)
65 10 | 5 [170] 5 | 55 7.5[17.5] 40 [27.5] TOWN & DISTRIC BOUNDARY - DWGNO. RS-101
6 10 | 75(175] 1075|753 80 180 5 | 170 |12.5| 55 | 7.5|17.5] 40 [27.5]| SIGN, THAI & ENGUSH WORDS
APPROVED : . SHEETHO, 51
REF. REVISION SONATURE | DATE (FOR DIRECTOR GENERAL) -
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L (MAX. 3.00)

(SEE NOTE 9)

|1 ]

Lrl

j‘

=

TONGUE AND GROOVE TYPE

L— FLOW LINE

INTERIOR JOINT SPACE.
SHALL BE MORTARED
FLUSH ON LOWER HALF
OF PIPES (CEMENT AND
SAND RATIO 1:2 BY VOLUME)

g—¢—-—-—-——-——=— FLOW UNE

S

MORTAR 1:2 BY VOLUME.

BELL AND SPIGOT TYPE

sl

RUBBER RING

G—s

B 5 i i

— - —— - —=— FLOW LINE

I

RUBBER RING

BELL AND SPIGOT TYPE
WITH RUBBER RING

PIPE CONNECTION DETAILS
NOT 10 SCALE
5
TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.C.PIPE CULVERT| INSIDE WALL MIN. CIRCULAR CRUSHING LOAD MAXIMUM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CLASS DIAMETER m REINFORCEMENT 10 PRODcl:aCEcx Cﬂlz’?é"}'s )LOAU STRE;‘SNTE'RETOQI gS;;—‘“‘TS Cw. WT&RTPEOT 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
0.30 CM. CRA /M. A N
. CM. M.
d L (MIN. 1.00) (((:[:‘)) (™) (CUVLD) WIDTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM 7O TIS 128.
] | (SEE NOTE 9) | g i — CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
s f (KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
(8]
- J A % . 5 — 3060 4,59 ~ REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
40 6.0 25 - 4,080 6;120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 7.0 38 _ 5100 7,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
7 60 75 57 - 6,120 9.180 35 (357) 10.0 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
Ao o 80 95 5.8 41 8,160 12,240 SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE ¢ 50 CM.
100 1.0 7.0 5.2 10,200 15,300
OR SMALLER SHALL BE A MINIMUM OF 4—8 4 MM. BARS OR
120 12.5 8.9 6.8 12,240 18,360 8~9 4 MM. BARS FOR PIPE # 60 CM. OR LARGER.
150 - 125 9 15,300 20950 40 (408) "o 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE # 30 CM.
TO ¢ 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
o o 30 5.0 1.5 = 1,990 3,060 j N ® 100 CM. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
-l U_’_ H N -3 F 0 6.0 15 _ 2,650 4,080 THAN THEIR WALL THICKNESS.
5 o| 4. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
50 7.0 15 = 3,320 5,100
| L (MIN. 1.00) 1a] CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) 5 60 75 1.5 - 3.980 6.120 5 ) 56 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
& o5 &0 _ 5,300 8,160 ’ TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYPE 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
100 1.0 42 3.2 6,630 10,200 i SR R 2 B Mo
: VOLUM
DETAIL OF R.C. PIPE CULVERT 120 125 51 - 7.960 12,240
Yo SCALE - 5 - . . 7. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 55 9,950 15,300 J THE SOFT CLAY WITH CBR. < 2%
8. RUBBER RING SHALL CONFORM TO TIS. 237
Di2THIA W 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D+2T 7 S %l B | 2- 8 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
L] . X
| R.C.PIPE CULVERT| INSIDE WALL PIPE END DETALS (CM.) UNDER PAVEMENT.
| _ CLASS DIAMETER m 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
™~ ~ SR E. Y a
} . = © (oM. BELL & SPIGOT TYPE TONGUE & GROOVE TYPE UNDER SIDEWALK.
L — (c™.) t t 8 t
I : 1 2 4 (MIN.) a b c d
1|1
R 30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
* Al *
F E 4 CLEAR (TYP) i ol 40 5.0 6.7 7.6 0.4 9.7 18.0 23 1.0 2.7 3.0
P & CLEAR WIVF-)
&° Vi & 50 7.0 7.0 8.6 04 | 105 | 210 28 1.0 3.2 40
1]
1 ) 75 7.6 9.1 0.4 1.4 225 28 15 3.2 40
i | 283 KINGDOM OF THAILAND
) A 80 9.5 8.9 1.1 0.4 13.7 285 3.8 1.5 4.2 4.5 MINISTRY OF TRANSPORT
~
=
-1 100 11.0 9.5 12.6 0.4 15.0 33.0 43 2.0 4.7 4.5 DEPARTMENT OF HIGHWAYS
PROPOSED PIPE CULVERT STANDARD DRAWING
2-RB 6 MM. AROUND R.C.COLLAR 120 125 10. 141 0.4 165 | 375 48 25 5.2 5.0 R.C. PIPE CULVERT
B8 6 MM. © 0.40 Fi TAILS
CEOLLAR EXISTING PIPE CULVERT 55 45D o0 i6h e 7T W50 55 36 &3 i DIMENSION AND REINFORCEMENT DETAIL!
-C.COLLA W = 15 CM. FOR D LESS THAN 60 CM. T e
W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGNED : D.0.H. & CONSULTANTS ICHE(:KEDl: & 0ESIGN DATE: OCT 2015
TRANSVERSE SECTION LONGITUDINAL SECTION SUBMITTED : W SCALE:AS SHOWN
(DIRECTOR OF I.OCAT”; & DESIGN BUREAU)
. » DWGNO. DS-101
PIPE EXTENSION APPROVED : =
NOT T0 SCALE REF. REVISION SIGNATURE | DATE ) (FOR DIRECTOR CENERAL) SHEETNO. B9
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l—-FINISHED GRADE f /—BACKFILL

9.00 MAX.

D/2

['OR 0.60 MIN.

ORIGINAL GROUND LINE
—I D = INSIDE DIAMETERS

=] T o/
T

LEAN CONCRETE 1:3:6 BY VOLUME

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

~BACKFILL

F—e
\

rFINISHED GRADE

TONGUE AND GROOVE TYPE

ORIGINAL GROUND LINE-—

%
R - e
z o
= S
~lo o
N
[=}=}
Il
& ¥j—— BELL AND SPICOT TYPE
7 i Ziz WITH RUBBER RING
=iz
(=14
Oz
<
[}
=
L)

—30 CM. SAND
LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

CASE | : SOFT SOIL FOUNDATION, CBR < 2%)

l——FINlSHED GRADE r . /——BACKFILL
1

9.00 MAX.

Z
=
~N|O
<3
[=][<] @

5 B

— B

P13

[sh4

oz

<

ﬂz)

ORIGINAL GROUND LINE ]

2\

l PREPARED SUBGRADE

(b) ORDINARY BEDDING

CASE Il : GENERAL SOFT FOUNDATION, CBR > 2%)

l—-FINISiED GRADE r /7BACKF1LL

N
9.00 MAX.

D/2
OR 0.60 MIN.

COMPACTED
EMBANKMENT

ORIGINAL GROUND UNE

+ QOBENONY. OVeR PIPE
30 CM. MIN. & 0.75 D MAX.

10 CM. SAND
EARTH CUSHION

CASE Ill : ROCK OR UNYIELDING FOUNDATION

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD.

NOT T0 SCALE

PAVEMENT
/_

—

COMPACTED | EMBANKMENT

i
i
|
I
i
i
1

9.00

ST LIGHT WEIGHT MATERIAL BACKFRL s :
RN R NN RN RRAENNRARARENEEY)
L@ d= nDo + (n—I) Do/2
Do= OUTSIDE DIAMETER OF CULVERT

n= NUMBER OF ROWS OF CULVERT

LONGITUDINAL SECTION

SCALE 1: 250

/'PAVEMENT

i —)

FILL ABOVE R.C.P. CULVERT

CONCRETE CRADLE BEDDING —
1:3:6 BY VOLUME

SECTION ® — ®

R.C. PIPE CULVERT INSTALLATION FILL ABOVE PIPE OVER 9.00 M.

NOT T0 . SCALE

NOTES :

REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)

A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M.

T

2.

3.

THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.

~THE RIRE.LINE LAYOUT. SHALL. BE. SUITABLE FOR .THE TERRAIN. THE EXISTING CROUND .ALONG

THE UNE OF CULVERT SHALL BE PREPARED TO THE SPECIFIED SLOPE.

PIPE BEDDING SHALL BE TYPE (a),(b) OR (c) AS SHOWN ON THE DRAWING AND SHALL DEPEND
UPON PREVAILING SOIL CONDITION AND THE JUDGEMENT OF THE ENGINEER.

4. AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION

WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH IN A DISTANCE OF 4 PIPE
OIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE PIPE SHALL BE

CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE

IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE

UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

B.) CONSTRUCTION METHODS WHEN FILL HEIGHT EXCEEDS 1.20 M.

1.

2.

3.

4.

PIPE INSTALLATION SHALL BE BY TRENCH METHOD. SUBGRADE SHALL BE FIRST

CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 CM. OVER TOP OF PROPOSED PIPE.

A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN ON THE DRAWING.
TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.
THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEDDING TYPE SHALL BE
(a).(b) OR (c) DEPEDING ON FOUNDATION SOIL AN AS DIRECTED BY THE ENGINEER.

PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWING. BACKFILLING

OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
JOINT HAVE BEEN COMPLETED.

BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1.

BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE ENGINEER.
METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.
COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

REINFORCED CONCRETE CULVERT PIPE INSTALLATION (FILL HEIGHT OVER 9.00 M.)

»

v

AFTER EXISTING GROUND HAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION.
CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION ®
THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.

- A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION ®
. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE

WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO
THE @ — ® LEVEL, "d” METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERVISION BY THE ENGINEER.

. A TRENCH SHALL BE EXCAVATED TO A WIDTH "d” METERS WITH VERTICAL, SMOOTH WALL AND

BACKFILL WITH UIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINEER.

. A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE ® - ®

LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL

B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE ® — ® LEVEL IS REACHED.

. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL

SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WTHOUT COMPACTION.

. THE REMAINING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND

COMPACTED BY METHODS NORMALLY USED.

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

DESIGNED : D.OH. & CONSULTANTS ICHECKED: N D(:sa o

DATE: OCT 2015

- D: SCALE: AS SHOWN |

(DRECIOR OF LOCATION & DESIGN BUREAU)

DWGNO. DS-102

APPROVED :

SCNATURE | DATE SHEETNO: 90

(FOR DIRECTOR GENERAL)
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§ OF CONSTRUCTION

MEL‘LAM

\
/
\
/

N
r! 130‘1}.
| [
|} o.8 i
i oops !
Iy 1!
[
T L) [l
__ r_u__.l.__u-1| -
| : I
Lo
g R i I
| 0.50 I
==ttt | EeesE e
R.C. DITCH ] | R.C. DITCH
BT A B L RS SN
; I
| I
s =

SLOPE

SLOPE

SLOPE 1:400

t
CURB AND GUTI’ER—‘

/ ;_L} —’T\D_.I
” GRATING © 5.00 M (MAx.)y/

R.C. DITCH TYPE "D"

SE %

Hi
SLOPE 1%

t... R ——

‘—DROP INLET TYPE A © 50.00 M.
OR DIRECTED BY THE ENGINEER.

e o o e e e e e e e e =

R.C.P. $0.40 M. OUTLET

TYPICAL CROSS SECTION FOR DROP INLET OF SUPERELEVATION (RAISED MEDIAN)
1:75

SCALE

0.06 0.88 0.06

0.70 ] 012

0.12 l

GRATING © 5[00 M.(MAX.) ‘

i
SLOPE S

M~y
1
I =
i

RBY MM. @ 0.20§

0.25

RB9 MM. © 0.20#

)

RB9 MM. © 0.20§—L

L ol

SLOPE 1%

0.80

0.20 800.05 = 0.40 0.20

SIDE SLOPE VARIES
HEADWALL

0.80
0.20 800.05 = 0.40 0.20

r—‘? MM,
of 8
#15 MM. © 0.05 M. S S
WELDED AT BOTH ENDS
" PAINTED WITH RUST-OLUEM PAINT
l— OR EQUIVALENT IN TWO LAYER
D #9 MM. AND WITH OIL PAINT ONCE

STEEL GRATING DETAILS
0

CAST—-IRON GRATING DETAILS

| 1 SCALE 12 1 SCALE 1:10
RBO MM. © 0.20f—— | %I-
' (=]
) !
\ 0.12 i
I l\ \o 0.10 ~ o LIl .= .- ,—]—LEAN CONCRETE 1:3:6 BY VOLUME
0.80 0.50 .80 0.10 | B T . —J}——SAND CUSHION
E | XCURB & GUTTER RBY MM. © 0.20§
. PAVEMENT EDGE SECTION B -@
z SCALE 1:20
PLAN OF DROP INLET TYPE A 0.87 NOTES
SCALE 1:20 0.05 0.05 )
P 5o 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
- l l 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
0.06 0.88 0.06 LIFTING RECESS STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DATS,
[ onz o012 | T T _T_ | CEMENT SHALL CONFORM TO TS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
I | T T 3. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24 FOR ROUND BARS.
I T T ; 5 l I | | 4. STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAINTED WITH
S ! 1 055 (RUST—OLEUM PAINT) OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.
. - I 1 . S :
RCLOITCH TYPE "D R.C. DITCH TYPE(™D ) A 1 5. CLEAR CONCRETE COVER SHALL BE 2.5 CM.
S% s% n L} ! 019 __017 0.9 s
- . s | 6. DROP INLET TYPE "A" SHALL BE CONSTRUCTED TO 50 M. SPACING OR DIRECTED
HANDLE BAR— L SUNEEHE i, (BT WELDED BY THE ENGINEER AND AT THE LOWEST POINT OF SAG CURVE.
(SEE DETAIL) AT CORNERS IR #12 MM, HANDLE BAR
0.19/0.170.150.17]0.19
RB9 MM. O 0.20§ T—RB9 MM. © 0.20¢ 0.10_5 l;
PLAN OF DROP INLET TYPE A COVER
RB9 MM. © 0.20§— 2 {——T—RB9 MM. © 0.204 SCALE 1:20
S 0.87 HANDLE BAR DETAIL
0.12 0.05 0.05 SCALE 1:10
orol [T oo cocnee 30 ov v KINGDOM OF THAILAND
- : : I [ MINISTRY OF TRANSPORT
RB9 MM. © 0.20§ HANDLE BAR UFTING RECESS DEPARTMENT OF HIGHWAYS
(SEE DETAL) oloos] | [
LS - == = 1= e STANDARD DRAWING
k=]
- 0.04
SECTION ® f ] N\ L 50X50%6 MM, BUTT WELDED DROP INLET IN MEDIAN
SCALE 1:20 4—RBY MM.# AT CORNERS TYPE A : FOR RAISED MEDIAN
SECTION © - © DESIGNED : D.OK. & CONSULTANTS Ievaec«zn: R ™ [paTE: OCT 2015
SCALE 1:20 .
UBMTIED: SCALE: AS SHOWN
{DIRECTOR OF LOCATION & DESIGN BUREAU)
DWGNO. DS—401
APPROVED :
REF, REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEETNO. 98
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CONCRETE BARRIER

C!

ONCRETE BARRIER

e TYPE Il TYPE 0
. e pap e
012 0.26 0.12 0.2
R.C. COVER
0.50 (MIN.) 0.50
PG/RA. PG/RA.
012, 026 _ 012 / #IMM.00,125M.
| o3s | SE —
DRAIN HOLE W/GRATING © 5.00 M.(MAX.) — XL ST — 4 T R S A
———————3-96 MM. o) « * b > ! o o !
CURB AND GUTTER S I 3 C |1 ! !
r——s-vs MM, S 1 o m/ )
— i ; | — Y. W} i = H
3 ) “'—5 I q 0.06 ) ) q ) I
& ol © “ 7 "t v Ut Wil —"""""" S I | N A B N, "
SLOPE < S| & == R~ 1 = J L - - DRAIN HOLE 0.04X0.25 M. © 1.00 M.
9 A 8 02 23MM.©0.15M. ol2 $3MM.00.15M.
~ 3 1 — B9MM.©0.15M. = Wi B9MM.60.125M. / Wi PIMM.©80.125M.
P o et | & 3 { | & /
L Nz “<Hs~ 2 >le r @ >le P9 9
S|Z L™~3 < o o 10—-$OMM. BOMM.B0.125M. e 10—99MM. SOMM. 0.125M.
SOMM.G0.125M. &
{ S9MM.80.125M. @| < P o 3 P
L q g
0.30 0.20 2-POMM. 0.08 10 0.10 e 01 0.10
b L ) - = | = -
(MIN.) — - - 7]
0.10 0.10 o) =) g
o - U = P
1 0.10 @ . W E 4 LEAN CONCRETE BEDDING 0.10 @ . .. 94 —1———LEAN CONCRETE BEDDING
’ — - 1:3:6 BY VOLUME +— -— i : 1:3:6 BY UME
0.10 o¥ s P LEAN CONCRETE BEDDING R P R N — — 13 VOLUM
. a 1:3:6 BY VOLUME 0.10 TR R SAND BEDDING 0.10 i T B SAND BEDDING
0.10 “ SAND BEDONG T 7777 72\ - TTTTTOIAN
012 0.12 0.42 0.12
0.050 0.050 0.050 0.050
R.C. DITCH TYPE "D” R.C. DITCH TYPE "E” WITH R.C. COVER R.C. DITCH TYPE "E" (CAST IN PLACE)
SCALE C1: 0 SCALE 1:10 SCALE 1:10
0.025
0.80 0.80 0.025
0.20 800.05 = 0.4 0.20 0.20 800.05 = 0.40 __ 0.20
0 05 —3-96 MM.
$9 MM,
L)
0.05 3-96 MM. "o 0| W S
© $15 MM. © 0.05 M. o g 010 ol g o
8 WELDED AT BOTH ENDS PAINTED WATH RUST~OLUEM PAINT c o = of =
OR EQIVALENT IN TWO LAYERS AND WITH OIL PAINT ONCE 0.05 b
l—-es MM. -‘l o0 g_
0.50 g

GRATE BAR DETAILS

SCALE 1:10

CAST—IRON GRATING DETAILS

SCALE 1:10

R.C. DITCH TYPE "D” COVER DETAILS

SCALE 1:10

NOTES :

TYPICAL R.C. COVER OF R.C. DITCH TYPE "E”

SCALE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24.

4, CLEAR CONCRETE COVER SHALL BE 3 CM.
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VARIES

VARIES

| o~

-

0.50

0.50

%

1.20

\——\—'zu CM. HOLE

PLAN OF MANHOLE TYPE "C”

SCALE

DA

1:

20

0.70 015

0.05|

el

g SIDEWALK LEVEL

Vi

|0.05

$9MM.©0.20M. ‘-:-',l
[=]

{_

0.15

[y Joss
0.10

B9MM.©0.15M.—

PIMM.0.20M.—

o
0.20 ;E

0.10
0.10

] ' 0 _%
&-L5DK5D!5NM.
——09MM.x10CM.©0.30M.
ANCHORAGE BAR
o001
ML 6020k,

r—93MM.80.15M.

r—89MM. B0.20M.

0.40

TYP.)
0.10 J LIJ 1.22 OR 1.45

bad | o0

SECTION(® - &
SCALE .

CONCRETE MANHOLE COVER
2-(0.49x0.79x0.10M.)

0.80 0.80
l I |
0.05
P ][R
core—/ I_’ N\ crannc !
®
FRONT VIEW FOR INLET DRAIN
SCALE 1: 20
@] 0.90
0.05 0.80 0.05

o

0.25
0.15 ¢

o

| (OPENING INLET DRAIN)

|E—

—

SCALE

0.25

AN CONCRETE 1:3:6 BY VOLUME
OMPACTED SAND

0.25

05
|

10—26MM.

P6MM. OO.ISM.—/

SECTION (©)— (© RECTANGULAR DRAINAGE PIPE
1

0.70

= 10

0.20 _!‘ i

© 5 CM.

| 0.20

T

o/ j

#15MM. @5CM. WELDED BOTH ENDS
PAINTED WITH RUST-OLUEM PAINT OR EQUIVALENT
IN TWO LAYER AND WITH OIL PAINT ONCE.

STEEL GRATING DETAILS
[+]

SCALE

0.20

14 @ 0.05 = 0.70

1: 1

0.20

CAST—IRON GRATING DETAILS
10

SCALE

1:

SIDEWALK

¢ xS

RECTANGULAR PIPE

SECTION (B) -
SCALE 10

| VARIES

| 1

0.05 |¥ « - ¥ 3\
Q2 \ 5
o| O

005 \E v ¥ 3\

f /

10—$6MM.
#6MM. ©0.15

SECTION O -©®

SCALE

NOTES :

. ALL DIMENSIONS ARE IN

No=

OF 20 MPa.(204 KSC.)

1:10

METERS UNLESS OTHERWISE INDICATED.

FOR 15x15x15 CM. CUBE AT 28 DAYS,

GRATING

0.06

CONCRETE CURB & GUTTER

. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

o v s w

PAINT OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.

N

8. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.

REINFORCEMENT STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400
FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
. STRUCTURAL STEEL STEEL SHALL BE PAINTED WITH RUST—OLEUM

CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHER WISE IN DICATED.
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& OF R.C. PIPE CULVERT

-®

1: 20

SECTION
SCALE

D: \std dwa 20!5\DS~-704(REVOD)

-©

1:20

SECTION ©
SCALE

STEEL CORNER

SECTION ©) —
CONCRETE COVER DETAILS

 SCALE

\—M—ﬂgMM. ©0.10M. ANCHORAGE BARS

(WELDED TO STEEL CORNER AND STEEL SLEEVE)

®

VARIES %
N P f :
{,{ ol SERVICE ‘CONNECTIONS 030, 045 W=VARIES 015 w NOTES :
1 4 +
] WHERE REQUIRED (#0.30M. MIN.) 0.05__, 0.18 | | 0.05 0.05 [ Wi oW 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
0.15 o bo ! 0.15 - i ! CONCRETE COVER
ALE i ;km.sioe)‘; l . i | , o o s COvER | 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
| d GRATING — SIDEWALK 1 el e ’ I OF 20 MPa.(204 KSC.) FOR 15x1 ;
- E 20 MPa. : 5x15 CM. CUBE AT 28 DAYS,
0.10 M. PRECAST CONCRETE covsR—\ }I I{ R.C. PIPE CURVERT CONCRETE CURB / H / (SEE DETALS) SIBEVIALK: TEVEL a.( ) 5x15x BE YS
(SEE DETAILS) \ i! ) / runé;z OR.CURB Z__ 57 SIDEWALK LEVEL J val CEMENT SHALL CONFNRM.TQ.TIS. 15 TYRE | PORTLAND CEMENTOR
=L G ot e e 2 T ;
i , SLOPE =t b ; APPROVAL TYPE.
O atalal D SRRy J) \\/ = N go i, x10:Eu: 00,30 M \——LSOxSFxGMM.—/ & V. 465 L B 3. REINFORCEMENT STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
} . : 3 I—99 MM. x . © 0.30 M.
! o = \\\‘: ANCHORAGE BAR : ANCHORAGE BAR 4. STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400
l /| 4 | 5. FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
R[ECTANGULAR DRAINAGE PIPE SIMM.60.15M- i H—2-99 MM. 6. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT
/ - l\/— (EACH FACE AROUND PIPE) R EQUIVALENT TWICE AND WITH OIL PAINT ONCE,
o \< (SC . 2@ ¥ FIMM.©0.15M: 7. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWS IN DICATED.
S [F4
\ = 8. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.
T —T5 COAT WITH SAND Lo =7 ! " S —— 9. MANHOLE SIZE SHALL VARY ACCORDING TO THE SIZE OF R.C. PIPE
" v N ASPHALT MMEDIATELY | 06&% ! T /<' COLVERT (SEE TABLE 1)
[=] 8
& l b BEFORE: INSTALLING |PIPE \\;—5 | 9 [, 10. MANHOLES SHALL BE ARRANGED AT 15.00 M.(TYP.) INTERVAL OR AS
| | " 1 1 [N [ g oo BperdigpaligoRyradpadtipmaly
CURB & GUTTER— | | gL [ min g DIRECTED BY THE ENGINEER.
OR CURB 0l I T+—GRATING SLOPE N\ SERVICE CONNECTION
1 AR w WHERE REQUIRED |
. Jlr Lot i (#0.30 M. MIN.) ol
L __VLI/ ~i o diE
1 4 .
= T . . 0.80 0.80 0.80
SLOPE. -~ P N —SLOPE = <] o0] % | I l
I 7 TN 0.10 | 040 l I . |
\ ' \ LEAN CONCRETE 1:3:6 BY VOLUME Q) Gy | !
EDGE OF PAVEMENT PAVEMENT COMPACTED SAND BEDDING G0 g A~ 0.05 H“[WUMM ” .
H i 1 SLOPE I SLOP
f 010_| bad W=VARIES bad | o10 #9MM. B0, 20M: L soMM.©0.10M. ey SLOPE gl e AR
t L. .. - i Vg & soare SR . -
0.80 c.ko 0.80 r 7 —
CURB \——GRATING
@ SECTIONQ® - ® SECTION ® — (® FOR REINFORCEMENT
PLAN OF MANHOLE TYPE "D” SCALE 1120 SCALE 1:20 FORNT VIEW FOR GRATNG
. SO s 1320 o SCALE 1320
1.09
. 0.30 0.50
1,00 015 W=VARIES 0.5 —L—‘
I’__‘l ] 0.10 0.10 0.05 0.80 0.05 VARES
SIDEWALK LEVEL s P | (OPEN INLET DRAIN) | l" I
' v 4 K Pl
] | SN | | 1
' 7199 MM. X10 CW. © 0.30 M. }: | Ly = 3 0.05 o = = 005 & = = = =\
;LSOxS?xGMM:——/ ANCHORAGE BAR i 4 Pl o'I 0.0 dl ol w o s
$9MM.0 0.15 M—] . ¥ | (0%0) i 7 d & g o
l H y —‘l ;
SSHM.O 015 1 I #9MM.© 0.15 M.——J—:I = :} % 0oe 0.'05 C E— n 0‘?5 = — - =\
.0 0. == 1 ' ! — — . = —
| b—4—pOMM. e e S @ T b Q
. (AROUND PIPE) 1018 . L T 1 S6MM. ©O.15M:; 10-86 M.M
| . ! — 10-26MM.
TN
! N | o S BEMM. ©0,15M.——
1 1=9SMM. | \ O-I 5
PV (EACH FiCE) | i . SECTION OF RECTANGULAR DRAINAGE PIPE SecToN ®)-®)
N & \ / . .
D f | | N § L e it0 L susssiineoss i lodo SCALE 1:10 SCALE 1:10
7NN 44 N % | | A (TOP AND BOTTOM)
cTs 1=~8OMM. \ | y 2x4—¢SMM. EQUAL SPACING
! (EAcH Face) ) | I (TOP AND BOTTOM) l 0.20 14 © 0.05 M. = 0.70 0.20
b | St ! y | > == = 5 <.
| R Ay wos | PLAN | o |
_ :I un ,? . SCALE  1: 10 ' == TTTT______T
i 1
== l %{ko A_rh $OMM.O 0.15 M. | zl(s—wsmu.@uzo M. 9 1 B
(AROUND PIPE) | ( |r‘ 1 :, k 1/8" THICK STHEL SLEEVE ;;/7—24—9&9»1).4. EQUAL SPACING o) J
0.40 l 0.40 L’ I "k“'y] . ——2 i L J 4L1
i ; 1 X of M g » =
TvP (T7P.) sz 2 [ Mgt z ~1 . — ==/
$IMM.00.10M.— $9MM. CO0.20M. l _/ = —1
$9MM.G0.20M—— “——¢IMM.B0.10M. L100x100x7 MM..

CAST—IRON GRATING DETAILS

SCALE

0.70
I @5 CM.

1:10 |

RERRRRRARRRR

s

T

1:

10

1.09
- 5' —— 4—12MM.x7.5CM. EQUAL SPACING | P
TABLE 1 MANHOLE DIMENSION '—r—l—— [~ 12MM.X7.5CM. © 0.05 M. c
INSIDE DIA. OF DIMENSIONS 7 i i KINGDOM OF THAILAND
R.C. PIPE CULVERT | w1 H Eg BIMM: #15MM. ©5CM. WELDED BOTH ENDS MINISTRY OF TRANSPORT
= PAINTED WITH RUST—OLUEM PAINT OR EQUIVALENT DEPARTMENT OF HIGHWAYS
¢ 0.60 0.80 | 0.440 | VARIES) ég i IN TWO LAYER AND WITH CIL PAINT ONCE. SANGARD DRANG
s 0.80 1.00 | 0.540 |VARIES < g; MANHOLE
z
$ 1.00 1.25 | 0.665 | VARIES HEE STEEL GRATING DETAILS TYPE D
z
% 1.20 1.50 | 0.790 | VARIES = SCALE 1z 10 : -
DESIGNED : D.OM. & CONSULTANTS [cwn: BURER) OF SoCATON - IDATE: OCT 2015
£ Pl
N
U ey SUBMITTED : SCALE: AS SHOWN
: (CIRECTOR OF LDCA'HQ{I.E DESIGN BUREAU)
DWGNO. DS-704
STEEL GRATING COVER DETAILS APPROVED : é.é
SCALE 1:10 REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEETNOD, 113




D:\sld dwg 2015\DS~710(REVO0)

0.20

VARIES (5.00 MAX.)

0.20
[ ] ] 1.00 1.00
1 _0a 19 __J.\
| B | T _-% s
' ' 005 0.05 005 00
o | BOX CULVERT : :
BOX CULVERT L ! MANHOLE. TYRS T cRaTING I [L—eniesere, govn o I
LONGITUDINAL DRAIN L LI/ .10 SIDE WALK SIDE WALK CONCRETE. COVER
ool |-BOX CULVERT | - / _ 1
(2.10 MAX.) : 0.20) /‘ | 7 1 ba A1 T 1
S5 v a1 —1 LONGITUDINAL DRAIN o 2 { — 4 | {
Lo ] . . __J] (210 max) — W
| tie A ,I: L . P
I
2 | ) DB16 © 020 § ; RE12 © 0.10 RB12 @ 0.20 \ DB16 @ 0.20 §
- }
! @ 3 RACTANGULAR INLET PIPE : \ (4 b / ;
:— e o DB16 @ 0.20 DB16 © 0.20 o x NZI
\ o = L o 3 L BOX CULVERT
7 ! - RB12 © 0.20 BOX CULVERT 1 RBI2 © 0.1 f LONGITUDINAL DRAIN
o i : s RB12 © 0.10 LONGITUDINAL DRAIN RB12 @ 0.2
R.C. covgg_#/ ] : s n_n woe____t_____| Lo __ —— w1
' 3 I N L I e N 1= ===y i T =i
__________ H H N IO R Lo L di & & L Ji Lol
1 i \ o T E g i ikt
- — nn nn nn non
A [~TTTTTTTTTTTE T 0.20 'f d o i !
L - |
‘I T ;: T T — RB12 © 0.10 i VARIES (2.10 MAX.) non | :: :: VARIES (2.10 MAX.) VARIES (2.10 MAX.) ] ; RB12 @ 0.20
GRATNG—\1| | 0 i ! CURB & GUTTER OR CURB g nd ha ]
\ 3| [ 1 / DB16 © 0.20———) non nou now
NKF—————— r T T b [ . BOX CULVERT CROSS DRAIN IF= 0815 © 0:20
; T ; DB16 © 0.20 # o i i
SLOPE e SLOPE | | ! 4 0o o » #+—i—DB16 © 0.20 §
! 1 ! PP—— (Y 1 b IS S| 3 bl i
; o ¥ it i i i
i o i ] ; ;
1 1t : / oro | 0.10 Y /7 0.10
| | 1 ) \ BOX CULVERT CROSS DRAN [ |
1 1 1 1
g . - 0.2
@J \' LEAN CONCRETE 1:3:6 BY VOLUME : 010 ; S LEAN CONCRETE 1:3:6 BY VOLUME
BOX CULVERT CROSS DRAIN SAND ‘CUSHION — 2 =) 010 = B N v =
\_—RB12 © 0.10 \ \—RB12 © 0.20
2.10 M. AND 2 CELL (MAX.) RB12 © 0.20 RB12 @ 0.10
PLAN OF MANHOLE TYPE "J" bod  vames 27omax)  hod had VARES (500 UA¥) bhad
SCALE 1:25
SECTION® - ® SECTION ®) -
SCALE LERC SCALE 1:25
1,09
; NOTES :
olo o 90 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
; ' 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
| OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS, CEMENT
0 56 = —| oo+ I — _v@‘} SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
1 1 3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND
— — TIS. 24 GRADE SD 40.
0.0 oo 4. STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400.
B | 5. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT
QJ-OJ (Z;g;':;‘:-ggﬁgu’? TWICE AND WITH OIL PAINT ONCE.
! 2x4—$OMM. EQUAL SPACING 6. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWISE INDICATED.
| (TOP AND BOTTOM) | 7. WDTH OF MANHOLE TYPE J ARE VARIES CONFORM TO THE NUMBER OF ROW AND
: ) SIZE OF LONGITUDINAL OR CROSS DRAIN BOX CULVERT AND NOT MORE THAN
| PLAN OF CONCRETE COVER | O
: ;
i SCMLE 1219 L 8. MAXIMUM SIZE OF LONGITUDINAL BOX CULVERT IS 1-2.10 M. WIDTH AND
{ 2¢6—9IMM.©0.20 M. CROSS DRAIN BOX CULVERT IS 2-2.10 M. WIDTH.
1/8" THICK STEEL SLEEVE— 2k4—99MM. EQUAL SPACING
- ) Y 1 L !/[
0.10 = = — = ,
’ _/ AY AN . AN | .
L100x100x7 MM. \J—A—osuu ©0.10M. ANCHORAGE BARS
e o (VELDED TO STEEL COMER mp STee S0 KINGDOM OF THAILAND
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SECTON© - © DEPARTMENT OF HIGHWAYS
CONCRETE COVER DETAILS STANDARD DRAWING
SCALE 1:10 MANHOLE
TYPE J
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—— TRANSFORMER, 1PHASE

(IF REQUIRED)

PEA'S METER
230V, 1 PHASE 2 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR, 1 PHASE

i230v

UGHTING CIRCUIT
NO. 1

)

LIGHTING CIRCUIT
NO. 2

BLOCK DIAGRAM 1

TRANSFORMER, 1PHASE
(IF REQUIRED)

[—— CONCRETE POLE
(nve.)

= CROSSARM (IF REQUIRED)

SERVICE ENTRANCE CAP
(ve.)

LT FUSE SWITCH
(IF REQUIRED)

0.15 (MIN.)

RSC (TYP.) —

METER,
HARD WOOD MOUNTING

UQUIDTIGHT FLEXIBLE
METAL CONDUIT (TYP.)
CABLE GLAND (TYP.) —
SUPPLY PILLAR, 1PHASE

FEEDER & GROUND CABLE
IN RSC
COUPLING(TYP.

——CLAMP SUPPORT
(Tve.)

RSC (TYP.)

s MORTAR (TYP.)

1.8 (MIN.)*
SEE NOTE 3

0.60 (MIN.)
BUSHING (TYP.)

5 OHMS

EXOTHERMIC WELDING (TYP.)
CABLE TO GROUND ROD (TYP.)
: GROUND ROD (TYP.)

MAX.)
*SEE NOTE 4

\—FEEDER CABLE, NYY OR CV

HOPE CONDUIT (TYP.)

TRANSFORMER, 3PHASE
(IF REQUIRED)

“PEA'S METER
400V, 3 PHASE 4 WRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR, 3 PHASE

1230V

I \ 1230V
1230V §

[
W @ B usimc crout

BLOCK DIAGRAM 2

'.W

=~—CROSSARM (IF REQUIRED)

LT FUSE SWITCH
(F REQUIRED)

| TRANSFORMER, 3PHASE

|| OF reauiReD)

0.15 (MIN.)

METER IN ALUMINUM CABINET,

HARD WOOD MOUNTING

SUPPLY PILLAR, 3PHASE

1.8 (MIN.)*
SEENOTE 3

0.60 (MIN.)

—
S OHMS

(MAX.)
¥SEENOTE 4

\—FEEDER CABLE, NYY OR CV

TYPE 1,2: FOR SUPPLY PILLAR INSTALLED ON METERING POLE

NOTES :

ALL DIMENSIONS ARE IN METERS

UNLESS OTHERWISE INDICATED.

FOR GROUNDING SCHEMATIC, SEE DRAWING NO. EE-103.

1.

2

3. IF RCD EQUIPPED IN SUPPLY PILLAR, THE HEIGHT MAY BE REOUCED 10 1.5 METERS.

4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF PEA, THE RESISTANCE

BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN S OHMES BUT NOT EXCEED TO 25 OHMS.

o o

GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY).

PEA'S METER

TRANSFORMER, 1PHASE
(IF REQUIRED) ..

230V, 1 PHASE 2 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SAFETY SWITCH

SUPPLY PILLAR, 1 PHASE

& o
LIGHTING CIRCUIT
NO. 1

i

LIGHTING CIRCUIT
NO. 2

BLOCK DIAGRAM 3

TRANSFORMER, 1PHASE
(IF REQUIRED)

= CROSSARM (If REQUIRED)

(IF REQUIRED)

0.15 (MIN.)

LT FUSE SWITCH
|

* SEE NOTE 5
SAFETY SWTCH, OUTDOOR TYPE, —

HARD WOOD MOUNTING I

MAIN & GROUND CABLE
IN RSC

1.8 (MIN.)

0.60 (MIN.)

* SEE NOTE 5

SAFETY SWITCH, OUTDOOR TYPE,
HARD WOOD MOUNTING

MAIN & GROUND CABLE
IN RSC

TRANSFORMER, 1PHASE
(IF REQUIRED)

PEA'S METER
400V, 3 PHASE 4 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SAFETY SWITCH

SP |-—-—SUPPLY PILLAR, 3 PHASE

1 } i230v 2230‘/

BLOCK DIAGRAM 4

LT FUSE SWITCH
(IF REQUIRED)
| TRANSFORMER, 3PHASE

_‘ L (IF REQUIRED)

0.15 (MIN.)

1.8 (MIN.)

0.60 (MIN.)

5 OHMS
(MAX.)
*SEE NOTE 4

TYPE 3,4: FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE

TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM

NOT

THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, OUTDOOR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCH.
- THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

10

SCALE

j230v

T
\® \® \69 LIGHTING CIRCUIT NO. 1

v e LN

= —CROSSARM (IF REQUIRED)

\—MAIN CABLE, NYY OR CV

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROADWAY LIGHTING

ELECTRICAL CONNECTION TO PEA'S POWER SUPPLY

DESIGNED : D.OM. & CONSULTANTS lcnecxeo: o myg:cam

DATE: OCT

2015

SUBMITTED : SCALE: AS SHOWN
(DIRECTOR OF LOCATION & DESICN BUREAU) -
DWG No. EE~102
———] APPROVED :
REF. REVSION SIGNATURE | DATE (FOR DIRECTON GENERAL) SHEETNO, 183




——RCD L = 30 mA. (MAX.)
FROM UNIT SUBSTATION
(DIRECTLY), POC OR lEm’ZI MUST BE GROUNDED
OH. S

. SECONDARY LINE £k L) BeD ) 25 0 (MAX),
(3-» 4-WiRE) _L (MIN. 16 MM. IECO1 (THW))
PLLAR
LI ]

=

i
|

E

\———UNDERGROUND SERVICE
(WITHOUT GROUND WIRE INCLUDED)

w’g:c TO DRIVEN ROD
CU. CLAD # 5/8"X8 FEET
1S A MUST 50 (MAX)
o * SEE NOTE 1.

METHOD (® : LIGHTING WITHOUT HIGH-MAST TECHNIQUES FOR GROUND-LEVEL ROAD
(UGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

eI

(DIRECTLY), POC OR
OH. UNE
(3-# 4-WRE)
+ ?
I —— -
1 i T b
B I | L i
SUPPLY PHLAR ; \___UNDERGROUND SERVICE OR RACEWAY SYSTEM
N ! (WITH GROUND WIRE INCLUDED)
| I
i ﬂ D
schowg TO DRIVEN ROD
CU. CLAD o 5/8°X8 FEET
B A NS 50 (MAX.)
= * SEE NOTE 1.

METHOD (@ : LIGHTING FOR ELEVATED ROAD (LIGHTING POLE/COLUMN
INACCESSIBLE TO PUBLIC) & ROAD TUNNEL (LIGHTING LUMINAIRE)

SYMBOLS

]

LIGHTING POLE/COLUMN (METALLIC) OR LUMINAIRE (METALLIC) IN TUNNELS
’; = OVERCURRENT PROTECTION (CB OR FUSE)
= RESIDUAL CURRENT DEVICE

J_chn'mm o]

FROM UNIT SUBSTATION l
(DRECTLY), PDC OR
OH. SECONDARY LINE MUST BE GROUNDED
(3-8 4-WRE) [ (MIN. 50 MM. IECO1 (THW))
\.\ -
X
\ T
SUPPLY PLLAR UNDERGROUND SERVICE
N (WITHOUT GROUND WIRE INCLUDED)
E 1]
BONDING TO DRVEN ROD
HERE
CU. CLAD ¢ 5/8°X8 FEET
5 A MUST 5A (MAX.)
= * SEE NOTE 1.

METHOD @) : LIGHTING WITH HIGH—MAST TECHNIQUES FOR ROAD
(LIGHTING POLE/COLUMN INACCESSIBLE TO PUBLIC)

RO L= 30 mA (MAX.)
FROM UNIT SUBSTATION -l
(DIRECTLY), PDC OR m
OH. UNE Lo AC0 A
(3 4-WiRE)
i
t t t 4
f f
i T
. 1A | R ~
SUPPLY PILAR i \—UNDERGRQUND SERVICE OR RACEWAY SYSTEM
N[= jJ (WITH GROUND WIRE INCLUDED)
EL ﬂ )
mﬂg’l:»c TO DRIVEN ROD
W B
CU. CLAD ¢ 5/87X8 FEET
SN 50 (MAX.)
= * SEE NOTE 1.

METHOD (® : LIGHTING FOR ELEVATED ROAD
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

ku

iNG ROD

RCD, 4-POLE, |= 300 mA. (MAX.)

MUST BE GROUNDED

./ (MIN. 50 MM IECO1 (THW))

?

(WITHOUT GROUND WIRE INCLUDED)

FROM UNIT SUBSTATION [ 1 I
(DIRECTLY), POC OR k k
OH. SECONDARY
(3-9 4—WIRE) RCD
\ l
N
N
SUPPLY PILLAR LUNUERGROUND SERVICE
N
Nl
B‘:ﬁ:‘c TO DRIVEN ROD
CU. CLAD ¢ 5/8"X8 FEET
E A 5.0 (MAX)
= * SEE NOTE 1.

METHOD © : LIGHTING WITH HIGH—MAST TECHNIQUES FOR ROAD
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

NOTES :

1. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF MEA/PEA, THE RESISTANCE
BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
2. THIS GROUNDING SCHEMATICS ARE ALSO APPUED FOR 1 PHASE ELECTRICAL SYSTEM.
3. INITAIL DRAWING: MEA STANDARD DRAWING REF. DWG. NO. UG—10-004, REVISION NO.1, DATED 315T JULY 2014.
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0.10 LENGTH 0.10!
PLAN
]
TN
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CONCRETE POLE

ELEVATION

T ° .
7T ITITIT
| [ : | I [
[IRRARN]
= T |—ANCHOR BOLTS
! 812 MM. x 0.20 M.
I
o 4
CONCRETE FOUNDATION ——~ & 4 |
1
..l <7 GROUND LEVEL
75N | a 1 TN
|
)
|
]

'_W,____l
18W. FLUQRESCENT @ e e
LIGHTING WITH SWITCH —

X
\y[ ALUMINUM INSECT
FRONT A-J

12 MM. BAKELITE BACKBOARD
FOR EQUIPMENT MOUNTING

————REAR

MULTI TERMINAL
COPPER GROUND
MORTAR

0.60*

o 4
a

0.30

2 ANCHOR BOLTS——
2912 MM x 0.20 44, -

¢ GROUND LEVEL
) 2 S

4 Z
et Z
INCOMING SERVICE CONDUIT- ——
' — 3 NDUI g
FROM MEA/PEA'S POLE, , } :éi EZDU’?Y;NEOL:O:DTUCTOR S
SIZE AS INDICATED ON WIRING DIAGRAM o A
|
4 3 Bttt
o o——Af =
a -Z
L EXOTHERMIC WELDING SZt A
GROUND ROD ¢ 5/87x2.40 M. * SEE NOTE 3
ELEVATION SUPPLY CONDUIT, SIZE AND NUMBER AS INDICATED ON WIRING DIAGRAM, SECTION A—-A
AND SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.

SUPPLY PILLAR ON CONCRETE FOUNDATION

NOT T0 SCALE

N~

w

>

o

~

@ @

10.
1.

SUPPLY PILLAR ON CONCRETE POLE

NOT

T0

SCALE

NOTES :

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE CCMPRESSIVE STRENGTH
OF 20 MPa. (204 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.
THE DISTANCE MAY WITH THE PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWING.

THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S
GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISIGN (IF ANY).

SCREEN AROUND PERIMETER

BUS

GALVANIZED STEEL CHANNEL

THE PANEL SHALL BE CONSTRUCTED IN 2 MM. THICK (MIN.) SHEET STEEL, GALVANIZED, ONE COAT OF PRIMER BOTH INSIDE AND OUTSIDE,
AND FINISED 1 COATED. THE HOUSING SHALL BE OF SELF VENTILATING AND PROTECT THE CONTENTS FROM THE EFFECTS OF WATER,

DUST OR INSECT, THE DOORS SHALL PROVIDE WITH A PADLOCK TO PROTECT FROM OTHER PERSON.

6. ALL EQUIPMENT AND WRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTORY ASSEMBLY.
- CIRCUIT BREAKER SHALL BE QUICK—MAKE, QUICK-BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CIRCUIT CURRENT PROTECTICN,

TRIP RATING AS INDICATED ON THE DRAWING.

. LIGHTING CONTACTCR SHALL BE DISCHARGE LIGHTING LOAD AND HAVE THE RATING OF CONTACTOR AS INDICATED ON DIAGRAM.
. PHOTO SWITCH SHALL BE OUTDOCR TYPE, OPERATING VOLTAGE 220-240 VAC. THE OPREATION SHALL BE FAIL SAVE BY MEAN OF THE LIGHT

ARE ALWAYS ON, IF PHOTO SWITCH IS FAILED. THE EQUIPMENT SHALL BE SUITABLE FOR USE IN TROPICAL CLIMATIC OF THAILAND. THE RATING
SHALL BE ABLE TO WITHSTAND THE INRUSH CURRENT TO COIL. THE LOCATION CAN BE SUITABLE ADJUSTED AT THE DISCRETICN OF THE ENGINEER.
THE SIZING OF SUPPLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USASLE SPACE 10%MIN.) FOR FUTURE ADDITION.

THE CONTRACTOR SHALL PROVIDE

— LOAD SCHEDULE YATH CLEAR PLASTIC STRIP ADHERED ON THE INSIDE OF THE DOOR.

— ELECTRICAL HAZARD SIGN OF APPROVED BY DOH ATTACHED ON THE OUTSIDE OF THE DOOR.
— LIGHTING AND RECEPTACLE EQUIPPED INSIDE FOR MAINTENANCE (IF SPECIFIED).

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
ROADWAY LIGHTING

SUPPLY PILLAR DETAILS AND INSTALLATION
DESIGNED : D.OM. & CONSULTANTS |cu%£n: B‘ﬁ’:’g;jf‘“w DATE: OCT 2015
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(DIRECTOR OF LOCATION & DESGN BUREAU)

SCALE: AS SHOWN
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_ SHEET———r .
//,,»-6 %,—e ORANGE REFLECTIVE SHEET
4 (RETRO - REFLECTION LEVEL 1),
TS. 606 ‘L\LA_RET
A . OUTREACH . ; OQUTREACH QUTREACH , ! .
| BEE— - i
I €T ! PVC CONDUIT—, 4 ‘
BRACK Y \ = : —T
1 %\\ Sl —or
025! BLACK * . ~ ~ \ - . = / / lclc_'l. v e
1 - N \“\ 1 7 ) BASE BOLT ‘\ \ 5
J /-SEE DETAILL A - SEE DETAL A SHOULDER 27\ 05[ __ TILT ANGLE TILT ANGLE ( TILT ANGLE 4—p 1" - !
< EXTRA EMBANKMENT _\/.’\ N l
( { CURB * SEE NOTES —L
~-——~§1 J g IS——
o 0.50(MIN) PLAN
.1:3%- i i DETAIL A
(MIN) i SO(MIN}#++ NOT TO SCALE
B |
(8] (&)
+ SEE NOTE4 | £ £ :%L %L '——H 0.05(MIN)
+** SEE NOTES = 3 =] TAPER APPROX 1:140 w ' ' TAPER APPROX 1:140 | GROUND LEVEL —
5 5 g g
5 5 =] . 1-RB12
5 3 © 9 8-RE12 N @
£ « E £ g _ L 1 E
] P z Z i c
2 ‘ g AN -2 3 £8900:20 Uid I BASE BOLT #17(OR 25MM.)
. a v} Y G| TWO-WAY TRAFFIC DIRECTION 2 2
= A
5 V(
_ = ~ 5 X \\ ) PVC CONDUIT \ N
—cure = SHOULDER EDGE CABLE
= CONCRETE
WALKWAY PAVEMENT LSS
J ONE—WAY TRAFFIC DIRECTION SERVICE_DOOR SERVICE DOOR
r © ] " L SERNIVE L
& n 5 B 0.5~ PAVEMENT EDGE /J\ \‘30) E‘ OVERHANG g OVERHANG _, l___oigRHANG g
= — E 3 .
T2 < 11§ L |— 0.10 LEAN CONCRETE
M4 P_-I T 1:3:6 BY VOLUME
= 5 \— 0.10 COMPACTED SAND
— ‘ ZI
— O
A o | ':l
Y Qi
A ul
1.50 a'
LIGHTING POLE, SINGLE ARM LIGHTING POLE, DOUBLE ARM LIGHTING POLE FOUNDATION DETAILS
NOT 10 SCALE NOT T0 SCALE NOT 10 SCALE
ON WALKWAY ON SHOULDER SECTION A—-A
LOCATION OF LIGHTING POLE, AT GRADE
NOT T0 SCALE TABLE
HEIGHT
— 2x2.5mf IEC10, 2,5G MM2|E001(THW) ) X(eM) | v(eMm) | z(em) REMARK
UP TO LANTERN (TYP.)
‘ oy 9 40x40 | 80x80 | 120 |FOR SDE ENTRY OR POST TOP MOUNTING
/\/ 12 50x50 [100x100| 120 |FOR SIDE ENTRY CR POST TOP MOUNTING
ATALUC POLE
50x4.5MM.(225 SQ.MM.) GROUNDING
ELECTRODE CONDUCTOR (GALVANIZED
NOT LESS THAN 85 MICRON) i .
LUMINUIM PLATE OR BAKELITE SHEET (TYP.
,—ECO1 (THW) CABLE, 16 SQ.MM.(MIN) (e NOTES :
” 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
L__EXOTHER. iE NEiG czd— GROUNDED JUNCTION (SEE NOTE 6) 2 OF 30 MPa. (306 KSC) FOR 15x15x15 CM. c(una AT)ZB DAYS.
i FUSE OR RCD (IF SPECIFIED 3. REINFORCING STEEL SHALL BE GRADE SR24 (TIS. 20).
—#5/8"x2.40M. GROUND ROD P ?friu)” BREAKER/FUSE UF see )
B ; | 4. FOR THE CENTRAL URBAN AREA WHERE CURE CONSTRUCTED AT THE EDGE OF PAVEMENT,
S ONGRETE FOUNGATION L P | THE MINIMUM CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NORMALLY BE
¢ 1.5 METERS BUT NOT LESS THAN 0.75 METERS. THE MINIMUM CLEARANCE MAY WITH THE PREVIOUS
i TERMINAL BLOCK (TYP.) PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWING.
HIN 5. THE MINIMUM CLEARANCE BETWEEN COLUMNS AND SHOULDER SHALL NOT BE LESS THAN 0.5 METERS.
1 i “E WHERE NO SHOULDER, THE CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NOT
GROUDING DETAILS i BE LESS THAN 1.5 METERS. BUT WHERE THER IS NOT REASONABLY ATTAINABLE SUCH BRIDGE AND LIMITED
: SPACE AREA, THE MINIMUM CLEARANCE MAY WITH THE PREVIOUS PERMISSION OF DOH BE REDUCED BUT
NOT TO  SCALE NOT LESS THAN 1.0 METERS.
MAIN. CABLE LOAD ((TYP:) 6. THE LOCATION OF GROUND JUNCTION CAN BE ADJUSTED BY THE DESIGN ENGINEER DECISION.
7. THE PILE FOOTING USING PC.PILE (A—0.20M.x0.20M. (ALLOWABLE LOAD = 8 TON/PILE) IS REQUIRED.
FOR SOFT CLAY OR SLOPE SHOULDER CONDITION. THE CONTRACTOR SHALL SUBMIT THE PREVIOUS DRAWING
TO THE ENGINEER PRIOR TO CONSTRUCTION.
8

TYPE1:

FOR LIGHTING POLE, SINGLE ARM OR DOUBLE ARM(1 PHASE)

DESIGNED : D.0.H. & CONSULTANTS | CHECKED:
SERVICE DOOR DETAILS 2 o & TSN
NOT T SCALE SUBMITTED : ﬁ\..:d/
(DIRECTOR OF Lccym & DESIGN BUREAU)
APPROVED : A é

TYPE 2: FOR LIGHTING POLE, DOUBLE

. THE PAINTING AT THE BOTTOM OF LIGHTING POLE SHALL BE ALKYD COATING (TIS. 327).

KINGDOM OF THAILA

MINISTRY OF TRANSPORT

ARM(2 PHASE) DEPARTMENT OF HIGHWAYS

ND

STANDARD DRAWING
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LIGHTING POLE INSTALLATION FOR GROUND LEVEL ROAD

BUREAU OF LOCATION

DATE: OCT 2015

SCALE: AS SHOWN
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REMISION

SIGNATURE | DATE (FOR DIPECTOR GENERAL)
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SYMBOLS

DESCRIPTION

FIGURE

3-ASPECT SIGNAL HEAD, RED—~AMBER—GREEN, VERTICAL ARRANGEMENT

‘INSTALL WITH NORMAL POLE.

3—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, VERTICAL ARRANGEMENT
INSTALL WITH NORMAL POLE.

S
3—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT
INSTALL WITH NORMAL POLE.
R
3-ASPECT SIGNAL HEAD, RED—AMBER-GREEN LEFT ARROW, VERTICAL ARRANGEMENT
INSTALL WITH NORMAL POLE.
L
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.
S R
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW-GREEN LEFT ARROW,
L—TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.
L S
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW-GREEN LEFT ARROW,
L—TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.
L R
DOUBLE 3—ASPECT SIGNAL HEAD, RED STRAIGHT ARROW—AMBER-GREEN STRAIGHT ARROW,
ARROW, RED RIGHT ARROW—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT IN
STALL WITH NORMAL POLE.
SS RR
S ASPECT SIGNAL HEAD, GREEN STRAIGHT ARROW
R ASPECT SIGNAL HEAD, GREEN RIGHT ARROW
L ASPECT SIGNAL HEAD, GREEN LEFT ARROW
17
ss ASPECT SIGNAL HEAD, RED AND GREEN :“2
STRAIGHT ARROW b
RR ASPECT SIGNAL HEAD, RED AND GREEN

RIGHT ARROW

D:\std dwg 2015\TF=101(REVO0)

TRAFFIC SIGNAL SYMBOLS

SYMBOLS DESCRIPTION FIGURE
3-ASPECT SIGNAL HEAD, RED—AMBER—GREEN, VERTICAL ARRANGEMENT
INSFALL WITII MAST-ARM POLE (RIGHT QUTREAGH),
o—
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW.
L-TYPE INSTALL WITH MAST—ARM POLE (RIGHT OUTREACH).
S
S R
4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW—GREEN LEFT ARROW,
L—TYPE INSTALL WITH MAST—ARM POLE (RIGHT OUTREACH).
L R
3—ASPECT SIGNAL HEAD, RED—STRAIGHT ARROW~AMBER—GREEN STRAIGHT ARROW AND 3—ASPECT SIGNAL HEAD,
RED—AMBER—~GREEN RIGHT ARROW, VERTICAL ARRANGEMENT INSTALL WITH MAST-ARM POLE
(RIGHT OUTREACH).
55 RR
3-ASPECT SIGNAL HEAD, RED—AMBER—GREEN, VERTICAL ARRANGEMENT
INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).
—e
4—-ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).
Lo
S R
- 4—ASPECT SIGNAL HEAD, RED-AMBER—GREEN RIGHT ARROW-GREEN LEFT ARROW,
L-TYPE INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).
o~
L R
3-ASPECT SIGNAL HEAD, RED STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW AND 3—ASPECT SIGNAL HEAD,
RED RIGHT ARROW—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT INSTALL WITH MAST—ARM POLE
(LEFT OUTREACH).
SS RR

PRIMARY SIGNAL

SECONDARY SIGNAL

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWNG
ROAD TRAFFIC SIGNALS
TRAFFIC SIGNAL SYMBOLS

DESIGNED : D.OM. & CONSULTANTS ‘QEQ(ED/’W DATE: OCT 2015

J— g

SCALE: AS SHOWN

(DIRECTOR urmym.nmm)

DWG NO. TF-101

REF. REVSIoN SIGNATURE | DATE SHEETNO. 195
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BORDER, WHITE COLOR

|

BACKING BOARD,
] BLACK COLOR

vﬁ—*BORDER. WHITE COLOR BORDER, WHITE COLOR

BACKING BOARD, BLACK COLOR

——LANTERN, @ 300 MM.

BACKING BOARD,
- BLACK COLCR

0.05

LANTERN, ¢ 300 MM.

LANTERN, 8 300 MM. I-—

——LANTERN, ¢ 300 MM.

LANTERN, ¢ 300 MM.

Doee

0.05

0

RED—AMBER-GREEN RED—AMBER—GREEN STRAIGHT ARROW-GREEN LEFT ARROW

(———=="y—8CRDER, WHITE COLOR
BACKING BOARD,

J

Ll BLACK COLOR
| ———=——HBORDER, WHITE COLOR 1] BORDER, WHITE COLOR
LANTERN, # 300 MM.
9 BACKING BOARD, 0 BACKING BOARD, BLACK COLOR
S BLACK COLOR 2

LANTERN, ¢ 300 MM. LANTERN, & 300 MM.

LANTERN, ¢ 300 MM.

/

/

SI00

LANTERN, # 300 MM.

0
=
=

t
0.05

f—LANTERN,- 8- 300-MM.

RED—AMBER—GREEN STRAIGHT ARROW RED—AMBER—GREEN STRAIGHT ARROW—GREEN RIGHT ARROW

BACKING BOARD,
as BLACK COLOR

BORDER, WHITE COLOR or ——BORDER, WHITE COLOR

LANTERN, 8 300 MM.

BACKING BOARD,

| -
] BACKING BOARD, BLACK COLOR
| S BLACK COLOR

0.05

LANTERN, ¢ 300 MM.

S0

LANTERN, ¢ 300 MM.

0.05

LANTERN, ¢ 300 MM.

1

Q LANTERN, # 300 MM. |

f@

RED—AMBER—GREEN LEFT ARROW RED—AMBER—GREEN RIGHT ARROW—GREEN LEFT ARROW

L BORDER, WHITE COLOR

BORDER, WHITE COLOR

BACKING BOARD, BLACK CCLOR

1|-——BACKING BOARD, BLACK COLOR

0.05

=N

N\

LANTERN, ¢ 300 MM.

LANTERN, ¢ 300 MM.

0

DD

LANTERN, ¢ 300 MM.

¢

)

RED STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW,
RED RIGHT ARROW—AMBER—-GREEN RIGHT ARROW

RED—AMBER—GREEN RIGHT ARROW

SIGNAL HEAD
NOT TO SCALE

/————=>y———BORDER, WHITE COLOR

SPECIFICATION

1. THE HOUSING SHALL BE MADE FROM POLYCARBONATE, BLACK COLOR, UV RESISTANT,
FLEXIBILITY, RIGIDITY, EASY TO OPEN AND CLOSE TO PROTECT THE CONTENTS FROM
DUST AND HUMIDITY AS WELL AND CORROSION RESISTANT OF CLIMATIC CONDITION.

2. ALL SIGNAL HEADS SHALL BE OF VISOR, BLACK COLOR, REGIDLY UNDER NORMAL.
OPERATION. THE VISOR SHALL BE SECURELY ATTACHED TO A SIGNAL HEAD.

3. LAMP SHALL BE HALOGEN OR LED.

31 HALAGEN
~ LONG LIFE TUNGSTEN HALOGEN, 50 WATT 12 VOLT
— MADE FROM POLYCARBONATE, HEAT RESISTANT, NOT BREAKABLE
— CONSIST OF TRANSFORMER, 12 VOLT AND SUITABLY EQUIPPED WITH THE SIGNAL HEAD.
32 LED
— SHALL BE EQUIPPED WITH STANDARD SIGNAL HEAD WTHOUT ANY MODIFICATION.
~ LED IN RED AND AMBER COLOR SHALL BE MADE FROM AlnGaP
(ALUMINUM INDIUM GALLIUM PHOSPHIDE). LED IN GREEN COLOR SHALL BE MADE FROM
InGaN (INDIUM GALLIUM NITRIDE) OR GaN (GALLIUM NITRIDE).

— THE WAVELENGTH AT TEMPERATURE, Ta = 25 "C IN NORMAL CURRENT FOR EACH LED COLOR

SHALL BE AS FOLLOWS.
RED 625 — 650 NANOMETER (nm)
AMBER 585 — 597 NANOMETER (nm)
GREEN 500 — 509 NANOMETER (nm)
— THE LED SIGNAL MODULE SHALL CONSIST OF A LENS MADE FROM POLYCARBONATE,
UV RESISTANT, CLEAR COLOR, COLOR CONSISTENCY. REGIDITY AND CORROSION
RESISTANT OF CUMATIC CONDITION.

— THE LED SIGNAL MODULE SHALL BE IN RETROFIT MODULE, CAPABLE PROTECT
THE CONTENTS FROM WATER, DUST, STEAM, HUMIDITY AND SOMETHING ACCESS INSIDE,

IP65 MINIMUM (CONFORMED TO IEC STANDARD OR TIS. 513). THE BIDDER SHALL SUBMIT THE TEST
CERTIFICATE.-FROM-.THE- INTERNATIONAL-INSTITUTION. DECLARATION..OR .OTHER INSTITUTION

IN THAILAND WITHIN 2 YEARS FROM BIDDING DATE.
— OPERATING TEMPERATURE: O 'C TO 465 C

— SHALL BE OF OVER VOLTAGE AND OVER CURRENT PROTECTION CIRCUIT.

~ THE LUMINQUS INTENSITY SHALL CONFORM TO ITE STANDARD (INSTITUTE OF
TRANSPORTATION ENGINEERS).

— THE POWER FACTOR SHALL NOT BE LESS THAN 0.9.

~ THE LED LAMP HAS BEEN DESIGNED WHEN ANY LED MODULE/PACKAGE/DIE SHUT,
THE OTHERS SHALL STILL LIGHT ON, TO AVOID THE CONFUSION OF THE MOTORIST.

— THE LED CHIP SHALL BE THE PRODUCT OF RELIABLE MANUFACTURER (l.E. CREE,
PHILIP LUMILEDS, OSRAM, NICHIA OR EQUIVALENT) AND PROVIDE THE MANUFACTURER
DECLARATION INCLUDING TEST CERTIFICATE.

— LIFETIME: > 80,000 HOURS (70% LUMEN MAINTENANCE), TEST AND PROJECT
CONFORMED TO IES LM—80/TM—21 OR OTHER SPECIFIED ON THE DRAWING OR
SPECIFICATION.

— HEAT DISSIPATION METHOD BY PASSIVE COOLING.

— THE LED SHALL BE OF MS. CERTIFICATES FOR ALL STANDARD SPECIFICATIONS
REGARDING PERFORMANCE AND SAFETY (IF ANY). ALL STANDARDS SHALL BE OF
THE LATEST ISSUE.

N

w

o

o

-3

e

PRINCIPLE OF TRAFFIC SIGNALS LOCATION

. EACH APPRDACH ROAD SHALL BE SERVED BY A MINIMUM OF TWO SIGNAL FACES LE.

PRIMARY SIGNAL AND SECONDARY SIGNAL.

THE PRIMARY SIGNAL WHICH WILL BE LOCATED NOT LESS THAN 1.0 METER BEYOND
THE STOP UINE ON NEARSIDE Of THE ROAD BUT NOT OVER THE CROSSING APPROACH.
BUT NCT OVER THE CROSSING APPROACH, NO PART OF ANY SIGNAL SHALL BE WITHIN
0.5 METER OF CURB LINE. FOR MORE THAN 3 LANES, THE ADDITIONAL SIGNAL MAY BE
LOCATED ON THE MEDIAN NEARSIDE OF THE ROAD.

. FOR THE MAST ARM POLE INSTALLATION, THE MINIMUM REQUIRED OVERHEAD CLEARANCE

SHALL BE AT LEAST 5.50 METERS.

THE SECONDARY SIGNAL WHICH WILL BE ON THE DIAGONALLY OPPOSITE SIDE OF THE JUNCTION
FACING THE APPROACH, BUT IN ANY CASE SHOULD NOT BE OUTSIDE AN ANGLE OF 20
EXTENDED FROM THE CENTER LINE OF THE APPROACH AT THE STOP LINE TO THE OFFSIDE
THE LOCATION RANGE 12.5—50.0 METER AS SHOWN ON FIG.~1. NO PART OF ANY SIGNAL

SHALL BE WITHIN 0.5 METER OF CURS LINE. ocaTion|oF
TRAFFIC §GNAL
19.3 M.

W/%‘Z

40.0 M.

20.0 M.
12.5 M
|
- 3.0M. \ v I
=
FIG.~1 LOCATION OF SECONDARY SIGNAL

. TO AVOID THE CONFUSION OF LONG DISTANCE VISUAL, IT SHOULD NOT LOCATE

THE BOTH PRIMARY SIGNAL AND SECONDARY SIGNAL AS MAST ARM POLE FOR ANY DIRECTION.
. IN CASE OF LOCATING' A SIGNAL NORMAL POLE MOUNTED L-TYPE SIGNAL HEAD ON THE
NARROW MEDIAN WHICH ANY PART OF SIGNAL OBSTRUCT CAUSE A HAZARD TO USER,

THE 4-ASPECT SIGNAL HEAD, VERTICAL ARRANGEMENT, SHOULD BE APPLIED.

THIS PRINCIPLE IS FOR GUIDE ONLY, THE NUMBER OF SIGNAL SHALL BE ON SITE CONDITION.
IN CASE OF THE LOCATION DISTANCE OF TRAFFIC SIGNAL LESS THAN THE MINIMUM
VISIBILITY DISTANCE, THE WARNING SIGN OF TRAFFIC SIGNALS AHEAD SHOULD BE INSTALLED.

TABLE 1: MINIMUM WISIBILITY DISTANCE

85™ PERCENTILE SPEED MIN. VSIBIUTY DISTANCE
(KM.M.) (M)
30 50
40 65
50 85
60 110
70 140
80 165
90 195
100 230

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARO DRAWING
ROAD TRAFFIC SIGNALS
TRAFFIC SIGNAL HEAD DETAILS

BUREAU OF LOCATION
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DATE: OCT 2015
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CAP PLATE, BMM.

—

VARIES

2.60

0.10

} THR.-—\

——BACKING BOARD

LANTERN WITH

)

WHITE

BLACK

SHOULDER OR

0.60
0.50

MEDIAN
2NN

# 2" RSC

EXCTHERMIC

WELDING
GROUND ROD, CU. CLAD
#5/8" x 2.40 M., LONG
5 OHMS(MAX.), SEE NOTE 9

¢ 2" RSC

[ ‘]E/ VISOR

|[————¢ 100 MM. GALVANIZED STEEL PIPE
4.5 MM. THK., PAINTED

30%x30 CM. STEEL BASE PLATE, 10 MM. THK:

816 MM. ANCHOR BOLTS-AND NUTS

CONCRETE FOUNDATION

-

B

NORMAL POLE INSTALLATION

SCALE

8 15 MM.

PLAN—-CONCRETE

SCALE

2—-#6MM. REINFORCEMENT —.

CONCRETE FOUNDATION ———1~

K,

0.25
0.50

FOUNDATION

1:20

0.10

0.30

¢ 2" RSC -—/

SE!

CTION A-A

SCALE 1:20

0.12

0.025

1:

16.
-\——Joxw CM. STEEL BASE PLATE,
10 MM. THK.

25

|~——8 100 MM. GALVANIZED STEEL PIPE,
4.5 MM. THK. 3

DETAIL-STEEL POLE

SCALE

0.30

0.25

1:20

0.025

0.30
0.025
025 [ ¢

0.025

# 100 M3l GALVANIZED STEEL PIPE
4.5 MM. THK.

30x30 CM. STEEL BASE PLATE,
10 MM. THK,

PLAN—BASE PLATE

SCALE

1:

20

SPECIFICATION AND CONDITION OF TRAFFIC SIGNAL CONTROLLER

1. CONTROLLER SHALL BE HOUSED IN A CABINET OF ALUMINUM, STAINLESS STEEL OR OTHER APPROVED
MATERIAL HAVING STRENGTH AND RIGIDITY TO PROTECT THE CONTENTS FROM THE EFFECTS OF WATER,
DUST ANN ACGIDFNTAL BLOWS, GOATER.WITH.DARK GREY COLOR, WITHOUT CORROSION, SHEET METAL

F )

» o

o N

b

— CONTROLLER CABINET

4—$16 MM. ANCHOR 10.
BOLTS AND NUTS

_3

CONCRETE FOUNDATION o S— [
SN

RV 0.05
DN B — 13.
~—0.10 COMPACTED SAND

0.15

. THE CONTROLLER SHALL BE CAPABLE TO OPERATE AT LEAST 4 PHASES.

SHALL BE AT LEAST 2 MM. IN THICKNESS AT ALL POINTS AND REINFORCED WHERE NECESSARY.
FERROUS METAL SHALL NOT BE BURIED AND IT SHALL BE RUST-PROOFED BY GALVANISING OR SOME
OTHER QUALITY EFFECTIVE MEANS. IF ALUMINUM OR ALUMINUM ALLOY IS USED, IT SHALL BE SUIMBLY
PROTECTED AGAINST ELECTROLYTIC FOR CHEMICAL CORROSION AND IN THE BASE OF THE HOUSING,
IT SHALL CONTAIN AT LEAST 8% OF SILICON.
2. THE DOORS SHALL OPEN AND CLOSE FREELY WITHOUT BINCING ON THE FRAME CR THE BASE AND
PROVIDE WITH LOCKED.
. THE FRONT WINDOW WITH LOCKED FOR CONTROL KEY AND INDICATOR LAMPS SHALL BE PROVIDED.
. THE CABINET SHALL BE ARTIFICIALLY VENTILATED WITHOUT FAN FOR HEAT DISSIPATION AND
HUMIDITY RESISTANT.
. THE CONTROLLER CABINET SHALL BE THE STANDARD PRCOUCTION FROM MANUFACTURER INCLUDING
BRAND NAME, TRADE MARK BE LAWFULL.
THE SIGNAL CONTROLLER SHALL BE MICROPROCESSOR TYPE.
THE CONTROLLER SHALL BE OF LIGHTNING PROTECTION DEVICE
THE CONTROLLER SHALL BE OPERATE SATISFACTORILY BETWEEN 220V—-20% TO 220V+4X%
AND SHALL OPEN THE CONTROL CIRCUIT WHEN VOLTAGE BE UNDER OR OVER OR NOT CONSTANT
AND AUTOMATICALLY RE—-COMMENCE OPERATIONS WITHOUT THE NECESSITY FOR RE-SETTING.

TIME SWITCH SHALL BE CAPABLE TO BE SET NOT LESS THAN 4 PROGRAMS A DAY (EXCLUDING
FLASHING).
WHEN FLASHING OPERATION IS CALL FOR, THIS SHALL BE PROGRAMMED AS RED FLASHING ON THE
SECONDARY TRAFFIC DIRECTION AND AS AMBER FLASHING ON THE PRMARY TRAFFIC DIRECTION OR
OTHER OPERATION AS SPECIFIED IN THE GENERAL SPECIFICATION FOR FLASHING TRAFFIC SIGNALS.
11. THE CONTROLLER SHALL BE CAPABLE TO ALTERNATE SEQUENCE PHASES WHEN IT IS OPERATED AS
MANUAL CONTROL.
12. THE CONTROLLER SHALL HAVE THE CONFLICT MONITORING SYSTEM OF SIGMAL INDICATION OF
DIFFERENCE PHASINGS AT THE SAME TIME.

THE CONTROLLER SHALL BE PROVIDED WITH THE MECHANISM OR KEY MOUNTED ON THE CONTROLLER

HOUSING FOR SETTING THE CYCLE TIME AND PROGRAM. IF EXTERNAL BUTTONS ARE USED,
THE CONTRACTOR SHALL DEUVERY THEM TO DOH ON THE COMPLETION DATE. THE CONTRACTOR

CONTROLLER CABINET

SCALE 1:20

SHALL PROMDE OR MAKE THE MANUAL OF THE SETTING OF PHASING, CYCLE TIME AND PROGRAM AND
ALSO SUBMITTED TO DOH ON THE COMPLETION DATE.

14. TO PROVIDE THE SIGNAL WIRING DIAGRAM, OPERATING SYSTEM OF CONTROLLER AND SINGLE LINE
DIAGRAM (AS—BUILY) FIXED TO A CLEARING VISUAUTY PLACE INSIDE THE CONTROLLER CABINET.
15. THE CONTROLLER SHALL BE PROVIDED WATH PILOT LIGHTS SHOWING PHASING, DETECTOR ACTIVATION.

| —8-DB12

=—RB9 © 0.20

THE PILOT LIGHTS WILL BE AUTOMATICALLY SHUT WHEN THE DOOR CLOSED.

WITHIN 7 DAYS FROM THE STARTING CONTRACT DATE, THE CONTRACTOR SHALL SUBMIT
MANUFACTURER'S DOCUMENT WHICH USED FOR DISTRIBUTE, ADVERTISING, THE PRODUCT SALE E.G.
CATALOGUE, BROCHURE, ETC. THEY SHALL INCLUDE THE DETAILS OF TECHNICAL DATA OF THE
CONTROLLER. ALL DOCUMENT SHALL BE INSPECTED AND APPROVED BY THE OWNER PRIOR TO
INSTALLATION.

THE CONTROLLER SHALL HAVE THE BRAND, TRADE, MODEL, SPECIFICATION MET TO THE SUBMITTAL

DOCUMENT AND MUST BE APPROVED BY ITEM 15. THE CONTRACTOR SHALL SUBMIT THE RELEVANT
DOCUMENT AS FOLLOWS TO THE OWNER FOR REVIEW PRIOR TO INSTALLATION.
16.1 DOCUMENTARY EVIDENCE SHOWING LEGALLY TAX PAID.

SECTION B-B

SCALE 1100

16.2 DOCUMENT EVIDENCE SHOWNG THE PURCHASE OR ACQUISITION THE CONTROLLER LE. INVOICE,

RECEIPT, ETC. ISSUED BY FACTORY OR MANUFACTURER OR SUPPUER OR DISTRIBUTOR.

16.2 DOCUMENT IN ITEM 16.1 AND 16.2 SHALL HAVE THE SERIAL NUMBER MET THE CONTROLLER'S.

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT

28 DAYS SHALL BE 20 MPa (204 KG/CMZ).

REINFORCING STEEL AS FOLLOWS:

3.1 TIS.20, GRADE SR24 FOR ROUND BAR.

3.2 TIS.24, GRADE SR40 FOR REBAR.

. THE POLE SHALL BE PROVIDED WITH 2 PRIME COATS AND MINIMUM 2 FINISHING COATS.

»

@

o »

THE CALCULATION SHEETS TO THE AUTHORIZED ENGINEER FOR APPROVAL PRIOR TO CONSTRUCTION.

. THE PILE FOOTING USING PC.PILE lZi—O.ZOM.xOAZCM. (ALLOWABLE LOAD = B TON/PILE) IS REQUIRED
FOR SOFT CLAY OR SLOPE SHOULDER CONDITION.

. ALL EXPOSED CONCRETE CORNERS SHALL HAVE 20MM. CHAMFER.

. IN CASE OF LOCATING A SIGNAL NORMAL POLE MOUNTED L-TYPE SIGNAL HEAD ON THE NARROW MEDIAN WHICH ANY PART OF
SIGNAL OBSTRUCT CAUSE A HAZARD TO USER, THE 4—ASPECT SIGNAL HEAD, VERTICAL ARRANGEMENT, SHOULD 8E APPLIED.

. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF MEA/PEA,

o

® N

©

. ALL DETAILS OF CIMIL AND STRUCTURE WORK ARE THE GUIDE ONLY. THE CONTRACTOR SHALL BE SUBMIT THE DRAWING INCLUDING

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
ROAD TRAFFIC SIGNALS

TRAFFIC SIGNAL CONTROLLER AND POLE DETAILS

¥ . DUREAU OF LOCATION
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DATE: OCT 2015

THE RESISTANCE BETWEEN GROUND AND GROUND ROD ALLOWED BE

MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OKMS.
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4.50 (MAX.)

4.50 (MAX.)

0.50 1.20
I T
P P #6" GALVANIZED STEEL PiPE, - ] l )
Il M=) 4.5MM. THK,, PAINTED ! /— CROSS BEAM.
WAyl e = % _——SEE DETAL B — WELDED
TNV 1NZ70 e 52 | 1/ - = s /
N~ WA e s o e Y SEALING AROUND WITH SILICCNE ————— vy > l j &_I /
e e e = = . ] — IR, B —— lel o
= o=t S| b Fard =
n*‘a\'\*n ||"('f"~'\‘{n - it \ == &) e 53
iy NI - =
w22y W=y - \ & i }
1 p4” GALVANIZED STEEL PIPE, 4MM. THK. [
2x4 BOLT AND NUT ¢3/8" =
! ————— POLE Z POLE ——|
46" GALVANIZED STEEL PIPE, 4.5MM. THK. | =
H) -
EXOTHERMIC WELDING
| e !
$6" GALVANIZED STEEL PIPE. ! SHOULDER OR MEDIAN LEVEL N A _SHOULDER OR MEDIAN LEVEL
6MM. THK., PAINTED l
| | |
3l
Z
o
@ DETAIL A OVERHEAD STEEL FRAME
8" GALVANIZED STEEL PIPE, 6MM. THK. HOT 16 SCALE NOT 10 SCALE
——
N | /\_
SEE DETAIL A c
o — ¢
o
N z
=
2 CAP
NUT WITH WASHER = l
\f h SHOULDER OR MEDIAN LEVEL
S— N o™ .
EXOTHERMIC WELDING Gi_ | ! X 3 NUT, WELOED -
GROUND ROD, CU. CLAD ole | . — . /
#5/8°x2.40 M. LONG 8|z N )
5 OHMS(MAX.}(TYP.), “|= 1 .
SEE NOTE 12 ! \ ¥3/87 BOLT
! #3" STEEL PIPE, 4MM. THK., Ep; .
l WELDED
_L,L_L 2x4 BOLT&NUT ¢ 3/87
MAST ARM POLE c NOTES :
NOT 70 SCALE 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT 28 DAYS SHALL BE 20 MPa (206 KG/CM").
SECTION C-C 3. REINFORCING STEEL AS FOLLOWS:
DETAIL B NOT TO  SCALE 3.1 TIS.20, GRADE SR24 FOR ROUND BAR.
NOT TO SCALE 3.2 TIS.24, GRADE SR40 FOR REBAR.
4. THE POLE SHALL BE PRGVIDED WITH 2 PRIME COATS AND MINIMUM 2 FINISHING COATS.
5. ALL DETAILS OF CIVIL AND STRUCTURE WORK ARE THE GUIDE ONLY. THE CONTRACTOR SHALL BE SUBMIT
0.40 THE DRAWING INCLUDING THE CALCULATION SHEETS TO THE AUTHORIZED ENGINEER FOR APPROVAL
l— PRIOR TO CONSTRUCTION.
6. THE PILE FOOTING USING PC.PILE [7}~0.20M.x0.20M. (ALLOWABLE LOAD = 8 TON/PILE) IS REQUIRED
1 BOLT 4-820 MM. FOR SOFT CLAY OR SLOPE SHOULDER CONDITION.
_ N 7. ALL EXPOSED CONCRETE CORNERS SHALL HAVE 20MM. CHAMFER.
13
T B. THE BOLT SHALL BE HIGH-STRENGTH BOLT, A325 CONFORMED TO ASTM.
i I 9. IN GENERALLY, THE MAST ARM POLE SHALL USE IN CASE OF NOT MORE THAN 3 LANES
= » . 13IB CONCRETE 0.35 OR SPECIFILED ON THE DRAWING.
a7 g R N U | 10. IN GENERALLY, THE OVERHEAD STEEL FRAME SHALL USE IN CASE OF MORE THAN 3 LANES
< . e HCOMING CABLE T 0.05 025 . | oo0s BUT NOT MORE THAN 5 LANES OR SPECIFILED ON THE DRAWING.
Z N PYC CONOUIT T 11. FOR THE STRUCTURE DETAILS OF OVERHEAD STEEL FRAME SEE DRAWING NO. RS—404.
=
s & —41 @ 12. THE DISTANCE BETWEEN THE ADJACENT SIGNAL FACES MAY BE ADJWST. THE SIGNAL FACE NORNALLY BE MOUNTED
o
al & ,8_ ' c AT THE CENTER OF ROADWAY BUT MAY BE WITH THE DECISION OF THE DESIGN ENGINEER OR SUPERVISED ENGINEER
1 & 8 8-DB12 S BE MOUNTED AT THE CENTER OF TRAFAIC LANE.
o ! I | 8" GALVANIZED STEEL PIPE, 13. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF MEA/PEA, THE RESISTANCE
L P, PR (G B o @ N 6.0MM. THK. BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
4. A 4 2,7 B < l - e o =1 .
< . P 4 T . ————{—30x30 CM. GALVANIZED STEEL
: b - = — R BASE PLATE, 25MM. THK.
2 - = +——LEAN CONCRETE 0.10{1:3:6 BY VOLUME)
i~t——— COMPACT SAND 010 8
| = 7ores 5 KINGDOM OF THAILAND
L_—U-‘O——-ﬁ l | MINISTRY OF TRANSPORT
0.80 0.80 DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
PLAN—FOUNDATION CONCRETE FOUNDATION BASEPLATE ROAD TRAFFIC SIGNALS
NOT 70 SCALE NOT To SCALE NOT To SCALE TRAFFIC SIGNAL MAST POLE DETAILS
DESIGNED : D.OM. & CONSULTANTS |CHECKED: R e "™ |oATE: OCT 2015
SUBMITTED M SCALE: AS SHOWN
(DIRECTOR OF LOCATICY & DESIGN BUREAU) -
A, DWG NO. TF-104
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0.70

0.225 0.25 0.225
S| )
g
3

0.04

LETTER, 10MM. DEEP

CHIPPED STONE

SCALE

PLAN WITH COVER—HANDHOLE TYPE C.1
NoT T0
070
0.225 0.25 0.225
3
© /
s
Rl
3|

OPENING
(2RBY ALL SIDES)

SIDE VIEW—HANDHOLE TYPE C.1

SCALE

1:10

SEE DETAIL A —

SIDEWARK

0.70
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B,
0.30 MIN.

0.40 MIN.

S100MM. (MAX)

SECTION
TO

NOT

I——t'IOMPACT SAND

A—-A
SCALE

0.70

0.70
0.225 0.25 0.225
| (MAX)
=) ( Eal
= < .4
g8 [ N j
d
A

SECTION E-E

SCALE 1:10

0.70

CONDUIT FOR DETECTOR (IF REQUIRED),

O.IJQ.\ZSI 0.25 |0‘125|0.10

070
SECTION A-A
SCALE 1:10

.04

m<+

0.30

VARIES

0.10,0.10

i CONDUIT FOR DETECTOR (IF

| ____ PAVING BRICK,

lo.os CEMENT SCREED INSIDE.

J CONCRETE, CAST IN PLACE

5-reof

SECTION D-D

NOT T0 SCALE

=
L—COMPACT SAND

0.58

0.25

0.165

0.165_

6-RB 6f

PLAN—COVER REINFORCEMENT
NoT 0

SCALE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT

28 DAYS SHALL BE 20 MPa (204 KG/CMZ).

3. REINFORCING STEEL SHALL CONFORM TO TIS.20, GRADE SR24.

4.@ HANDHOLE, STANDARD TYPE, SIZE 0.70x0.70x0.70 M.

5. HANDHOL FOR OBSTRUCTION AND CAN NOT USE STANDARD TYPE.
6. ALL EXPOSED CONCRETE CORNERS SHALL HAVE 20MM. CHAMFER.

REQUIRED)

0.23

0.
0.25
I—-> w)

0.05

PLAN—HANDHOLE TYPE
NOT T0

0.70
0.20 0.30 0.20
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L 5 ree arounD
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[ SEE DETAIL A NOTES :
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ol_ﬁ‘ T\ — } T T — l
\\_ —_ %
o M= r———-- | i
= 1 |
o ol 4 i1 RBS
o 1 ]
& 1 c. 1
e
H _.,l | ——— J -
0
9 =t S 1 RB9 ALL CONNERS
0.10‘0.1251 0.25 _]0.125/0.10
0.70
SECTION B—-B
SCALE 1:10
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SCALE
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SIDE VIEW—HANDHOLE TYPE C.2

SCALE
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SECTION

SCALE
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RETAINING WALL TYPE 1A MASONRY

SCALE

BRICK WALL

1:10

MORTAR MON BRICK
PLASTERING CONCRETE SLAB BLOCK OR PAVING BLOCK
_\ / — COARSE SAND 0.05 M (MIN.)
.. b
Z : 1 N 7 T .
)
EARTH FILL UNDER SIDEWALK
3 SLEEVE PN.C. PIPE 8 1°
e 11 / i
/GRWND UNE
2 Tt e L % T~ LEAN CONCRETE 1:3:6 BY VOLUME
of s+, . - v.e
— T~ COMPACTED COARSE SAND
w0
(=]
s

SLEEVE P.V.C. PIPE ¢ 0.10 M—

Y A
05555 o tram

2
4

.20

Of
EXISTING GROUND

EARTH FILL UNDER SIDEWALK

DB 12 MM © 0.25 M FOR H <1.50 M
OB 12 MM © 0.25 M FOR H > 1.50 M

DB 12 MM @ 0.25 M FOR H s1.50 M
DB 12 MM @ 0.25 M FOR H > 1.50 M

WRAPPED AROUND

1"CRUSHED ROCK OR 1" GRAVEL

GEOTEXTILE WEIGHT 200 g/m? (MIN)
SHALL CONFORM TO ASTM 3776

DB12 @ 0.20

CONCRETE SLAB BLOCK OR PAVING BLOCK
COARSE SAND 0.05 M (MIN.)

—

H = 0.61-2.00 (MAX.)

10] T

_zi.g?r

0.30

LEAN CONCRETE 1:3:6 BY VOLUME T
-

COMPACTED COARSE SAND

0.10/0.10

RETAINING

SCALE

WALL TYPE 2A

1:10

CONCRETE SLAB BLOCK OR PAVING BLOCK

7 ———LEAN CONCRETE 1:3:6 BY VOLUME

COMPACTED COARSE SAND

0.10
~-RBY @013 T-—ﬂi
EARTH FILL UNDER SIDEWALK
53 SLEEVE P.V.C. PILE ¢ 1"
] ‘
b RB9 © 0.10 M
=3
S ol
2 &
| Oj
IS I y L LT
0 0.50
3

RETAINING WALL TYPE 1B CONCRETE WALL
SCALE

DB12 @ 0.25 M FOR H 1.50 M

1: 10 SHOULDER

SIDE FILL-

STRIP SODDING

RETAINING WALL TYPE 2A (FOR SIDE WALK)

H (M) 0.61) 0.70{ 0.80] 0.90]1.00 1.10|1.20| 1.30( 1.40| 1.50{1.60| 1.70{ 1.80| 1.90|2.00

B (M) 0.65| 0.70] 0.75 0.85| 0.90/ 0.95(1.00(1.05[1.15|1.25(1.30{1.35|1.40| 1.45|1.50

quKPe) | 30| 33| 35| 37| 40| 43| 47| 50| 53| 54| 57| 60| 63| 66| 70

RETAINING WALL TYPE 2B (FOR SIDE FILL)

RETAINING WALL DIMENSION

H (M) 0.61| 0.70{ 0.80) 0.90{1.00| 1.10]1.20|1.30{1.40) 1.50| 1.60| 1.70| 1.80( 1.90{2.00

B (M) 0.85| 0.85{1.00{1.05]1.15]1.20|1.25]|1.30| 1.40| 1.50| 1.60| 1.70| 1.85| 1.95| 2.15

DB12 ® 0.25 M FOR H > 1.50 M

DB12 @ 0.25 M FOR H $1.50 M

0
DB12 ® 0.25 M FOR H > 1.50 M

1" CRUSHED ROCK OR 1" GRAVEL

SLEEVE P.V.C. PIPE ¢ 0.10 M—]

SAND EMBANKMENT

0.30 GEOTEXTILE WEIGHT 200 g/m (MIN)

SHALL CONFORM TO ASTM 3776
WRAPPED AROUND

0.30

ol
o
S

EXISTING_GROUND
W22\

DB12 © 0.20

H = 0.61—2.00 (MAX.)

0.30

LEAN CONCRETE 1:3:6 BY VOLUME

COMPACTED COARSE SAND

0.10/0.10

RETAINING WALL TYPE 2B

SCALE 1:10

Gni{KPa) 42| 46| 51| 55| 58| 63| 68| 72} 75| 77| 80| B3 | 84 | 87 | 87

NOTES:

1. ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 35 MPa (357 Kg/cm?2)
FOR 0.15x0.15x0.15 M CUBE AT 28 DAYS.

3. CONCRETE COVER SHALL BE 0.03 M EXCEPT FOR THE FOUNDATION STRUCTURE, WHICH CONCRETE
"COVER SHALL BE 0.05 IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART
OF THE WALL AND THE FOUNDATION FACING THE MARINE SOIL SHALL BE ADDED 0.025 M FROM
THE DIMENSIONS SHOWN ON THIS DRAWING.

4. ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE
DEFORMED BAR (CONFORM TO TS 24, SD 40) EXCEPT FOR BAR
DIAMETER LESS THAN 12 MM WHICH MAY BE STRUCTURE GRADE
(CONFORM TO TIS 20, SR 24).

5. IN CASE OF SPLICING, REINFORCEMENT SPUCING SHALL
BE MADE BY BUTT—WELDING WHICH THE STRENGTH OF WELDED
JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH OR BY
LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN 20
TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
REINFORCING STEEL (40 TIMES THE BAR DIAMETERS FOR STRUCTURAL
GRADE REINFORCING STEEL). LOCATIONS OF THE LAPPED BARS SHALL BE
SPACED APART UNDER CONSIDERATION OF THE ENGINEER.

6. THE P.V.C. PIPE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5. THE SLEEVE
SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE
TO THE ROADSIDE BUILOING. IN CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS,
THE SLEEVE SHALL ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE -WATER
SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE SHALL BE
PLUGGED WITH P.V.C. PLUG WHEN NOT IN USE.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
RETAINING WALL
RETAINING WALL TYPE 1 AND 2
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TYPE| H B D A ¢i1|c2|C3

4A 1100|100 [ 25 | 25 10 [ 7575
4B { 200 | 175} 30 | 30 10| 10| 10
4C | 300|250 | 35 | 40 15 | 14 10

4C | 400
4D | 500
4D | 600

300| 40 | 45 | 15 | 13| 15
375| 45| 50|20 15145
450| S0 | 60 | 25 | 20 | 15

NOTE : IN CASE THE HEIGHT IS IN THE
INTERVAL OF THE HEIGHT GIVEN IN THE TABLE
THE VALUE D, A, C1, C2 AND C3 SHALL BE
CALCULATED FOR THE HEIGHT, H BY LINEEAR
RATIO COMPARING IN THE INTERVAL OF THE
HEIGHT GIVEN. THE VALUE B SHALL BE
CALCULATED IN THE SAME WAY IN CASE OF
RETAINING WALL USING SPREAD FOOTING.
USING THE VALUE B WHICH ARE GIVEN IN
THIS TABLE FOR RETAINING WALL USING PILES,
DIMENSIONS ARE IN CENTIMETERS.

1o

0.02
TEXTURE \

0.02

Pie
0
T

g

B

.gl__‘_ ' |
<l LA-l ;[ —B2 —B1 —B3 —B2 —B1 BS
B T I
SIDE VIEW OF RETAINING WALL = FLAN GF PUGIIHG
= SHOWING TOP REINFORCING
SHOWING POSITION AND = o
DISTANCES “OF SHEAR KEY~ : B .
SCALE 1:25 l_gs
PLAN OF FOOTING PLAN OF FOOTING
—_SLOPE 27 — SHOWING TOP REINFORCING SHOWING TOP REINFORCING
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SECTION OF RETAINING WALL
RETAINING WALL TYPE 4A (Hs1.00 M)

REINFORCING STEEL FOR ONE LINEAR METER OF RETAINING WALL

HEIGHT 6.00 M HEIGHT 5.00 M HEIGHT 4.00 M HEIGHT 3.00 M HEIGHT 2.00 M HEIGHT 1.00 M
5’:‘:‘( ol olﬁiﬁ?}mncm ¢ | of MEASORED i eNGTH 4 | o | Memuie |LENGTH o lo 'gf‘;s&ﬁb TLenord & OLE%%ECEEHLENGTH o | 0| NEASURED | Nt
| =151 5 3 G b o
REINFORCEMENT OF WALL
S1 |20]30]589.4 25 | 614.5| 1630/489.8 25 | 514.5] 16]30[393.4 64 | 457.5{12]20] 293{56.5] 340.5% a[12] 193] 47 | 240 9|12 937 42| 135
s2..|20[10{341.9 25 | 366.5] 16} 10] 315 26.|. 34Q.|16]10|215.9 64 |.279,5|12/20|115.4 565 172 | =} —-| ~ | = o A 0 B MY,
s3 |20{20| 141| 25 | 166 | 16/20{139.5 25 | 1645|-|~| - | - - l=i-l =1 -1 = |-1-1 -1 - = =il =1 = -
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NOTES: ¢  BAR DAMETER, MM
+  DECREASING THE LENGTH OF BAR IN CASE THE HEIGHT OF WALL IS LESS THAN THE VALUE GIVEN
v+ OR AS SHOWN IN CROSS—SECTION MEASURED DISTANCE AND LENGTH DIMENSIONS ARE IN CENTIMETERS.

SECTION OF RETAINING WALL
RETAINING WALL TYPE 4C (H=2.01—4.00 M)

INTER WALL,

CONSTRUCTION SPECIFICATIONS
1. GENERAL NOTES FOR RETAINING WALL

N

w

1.1 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 30 MPa.
(308 KG/CM.Z) FOR 0.15x0.18x0.15 M CUBE AT 28 DAYS.
1.2 AFTER THE FCUNDATION UNDERNEATH IS COMPACTED, THE LEAN CONCRETE SHALL BE
PLACED FOR 0.10 M. THICK AS THE BASE WITH 0.10 M AROUND WIDER THAN THE
FOUNDATION THE MIX DCSIGN  OF “THE LEAN CONCRLTL IG- 1+: 3 1+ 6 DY VOLUMN:
CONCRETE COVER SHALL BE 0.025 M EXCEPT FOR THE FOUNDATION STRUCTURE THE
CONCRETE COVER SHALL BE 0.05 M. IN CASE OF THE MARINE CLAY, CONCRETE COVER
FOR THE OTHER PART OF THE WALL AND THE FOUNDATION FACING THE MARINE SOIL
SHALL BE ADDED 25 MM FROM THE DIMENSIONS SHOWN ON THIS DRAWING.
EARTH BACKFILL SHALL BE SANDY SOIL OR GRAVEL SOIL OR ROCK OR OTHER SOIL IN
THE CONSTRUCTION AREA HAVINGTHE SAME QUALITIES BY THE APPROVAL OF THE ENGINEER.

1.4

. SPECIAL NOTES OF RETAINING WALL USING SPREAD FOOTING.

2.1 THE ELEVATION OF THE FOUNDATION SHALL BE NOT LESS THAN 0.50 M FROM THE EXISTING
GROUND UINE MEASURED FROM THE SURFACE OF THE LEAN CONCRETE IN NO.1.2

2.2 EARTH BACKFILL SHALL BE SUPPORT THE ALLOWABLE LOAD NOT LESS THAN P.
TONS/MZAS TABLE FOLLOW:—

HEIGHT OF

5.0<Hs6.0 | 4.0<Hs5.0 | 3.0<Hs4.0 | 2.0<Hs3.0 H$2.0
WALL (M)
P, Tons/M? 22.0 17.0 14.0 12.0 8

. REINFORCING STEEL NOTE:

ALL THOSE CONSIDER WITH IN NOTES NO.3

3.1 ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE DEFORMED BAR

(CONFORM TO TIS 24, SD 30) EXCEPT FOR BAR DIAMETER IS LESS THAN

12 MM. WHICH MA BE STRUCTURE GRADE. (CONFORM TO TIS 20, SR 24)

IN CASE OF SPLICING OF REINFORCEMENT SPLICING SHALL BE BY AROUND BUTT—WELDING
WHICH THE STRENGTH OF WELDED JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH
OR BY LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN ¢20 TIMES THE
BAR DIAMETER FOR THE INTERMEDIATE GRADE REINFORCING STEEL (40 TIMES THE BAR
DIAMETERS FOR STRUCTURAL GRADE REINFORCING STEEL) LOCATION OF THE LAPPED BARS

» ER CONSIDERATION OF THE INSPECTOR.
THE LEEVE SHALL CONFROM TO TIS. 17 CLASS 135 THE SLEEVE SHALL
BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE TO THE ROADSIDE
BUILDING IN CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS, THE SLEEVE SHALL
ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER SUPPLY AS DIRECTED BY
THE ENGINEER AND THE ENDS OF THE SLEEVE BE PLUGGED WITH P.V.C. PLUG WHEN NOT IN
USE. AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE BE PLUGGED WITH P.V.C.
PLUG WHEN NOT IN USE.

3.2
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