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Biller ID 099400057108974
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Ref. 1:68119099302

Ref. 2 :1

I:I uan (Cash) 5U1A15 (Bank)

I:I Wulau (Transfer)

SuRudussnes (Amount in letter)

d v v d v ™ v v v v v
U (Baht) nmmuﬂuaul.n'muutmwul.n'ﬁautn'uaumu'mmu

auvesytse Ry
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@191 (Branch)

FruuRuduiias (Amount in digit)
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d v v d v o v v v v v
U (Baht) vmqa'mﬂuaul.n'mu'utn’mutn’ﬁnmnﬁumummu

@191 (Branch)

SuRuidusiay (Amount in digit)

1,499,995.00
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ITEM

UNIT

REMARK

ITEM

DESCRIPTION

REMARK

REMOVAL OF EXISTING

1.1 REMOVAL

2

»

4 Cu

o

.
|0

dnfnaumanansd 17

drudmoauazannuuy R LN il
WIRINNUANNZ Y 42010100 81

SUMMARY OF QUANTITIES~I

iz ananang

NWRWAIGBILAY 4201 ABUALAN 0100 MBY FOeHR — B1IMWIEUL
ILWIN NULI+660 — NH2+650

Zirap

Il Ead D e
wlw|uin

-~ M, WIDTH

1.5 RE

1.3{1) PIPE CULVLRT Dm

DESCRIPTION UNIT [QUANTITIES REMARK
5.5(3) DIA. 1.00 M. M -
5.5(4) DIA 1.20 M. M, -
MISCELLANEQUS
5.1 L PROTECTION
6.1{1) CONCRETE LINING ... CM, THICK SO M -

B.1(2)

6.1(3)

£ 1 (SLURRY SEAL TYPE Iy

6. y(-h ED CONCRETE SLOFE

SGM —

PE I (SLURR

SEAL TYPE 1)

RIFRAP SLOPE PROTECTION

1

H 9 J0i

ENT {MP)

1) PLAIN RIFRAP

3 CM

25 CM

723 Cm

12

4 0(=\ wn“*(‘nﬂu JOINT

1.

2 EARTH\VORK

DWG NG

5.2) MORTAR RIPRAP

CABIONS

DWG

€.1(7) ROCK AND WIRE MATIRESS

M, THICK

DWG. N

6.1{8) FERRO~CEMENT BACK SLOPE PROTECTICN

DWG NG <

6.1(9) TECTICN

6.1(10) CONCRETE GRID BEAM BhCY SLOFE FPROTECTICN

6.1{11) CRASSING IN SOUARE GRID AND GRIG BE

5.1(12) VETIVER GRA

CWG NO SP-- 203

6.{13) HYDROSEEDING FOR SLOPE PROTECTIGN

DWG NO.SP—-204

410 CONTIHUCUSLY REINFORCED CONCREITE FAN

EMENT (crf(‘P"

6.1(13) REINFORCED SOIL SLOPE

DW5.

CUM

IOU‘ CONTINUOUSLY R"')roﬁ“E[l CONCRETE PAVEMENT

2.2(1) EARTH EXCAVATION

CUM.

‘[D CONCRETE PAVEME

) HARD ROCK EXCAVATION

UM

TE PAVECMENT

TABLE MATERIAL EXCAVATION

CUM

2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY)

CUM

DWG.NO.TS—-101

2.2(6) CHANNEL EXCAVATION

CUM,

4.10(5) DUMMY JOINT

8.1(13) MECHAMICALLY STABILIZED EARTH WALL (MSE WALL}

DwG -501-514

B.1(14) CURB AND DRAIN CHUTE F EMBANKMENT PROT

TION

.3(1) EARTH EMBANKMENT

CuM

1]

CUM

.11 CONCRETE PAVEMENT

REPAIRING

M,

JOINT REPAIRING

CUM,

GD=709

4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIR!

CuM

411(3) SHALLOW JOINT SPALLING REPAIRING

5) COMPACTED SAND UNDER MEDIAN

OWGENO.GD-T08

4.01(4) SHATTERED SLAB R

DG NG CD- 710

IG JOINT SEALANT REPAIRING

{9) EARTH FILL FOR VERG

4.11(7) FULL DEPTH REPAIR

10) PORCUS BACKFILL

DWG HO AP 101

4.12 HOT IN-PLACE RE

ING{RE-PAVING) 4+3 CM. Tr

5 [STRUCTURES

.1 CONCRETE Bl

STABIKIZED EMBANKMENT

COMPACTED

5 1(‘) NEW CONCRETE ERIDGE

GUULTI NI

Il.mED VEPT]C:‘L DRAIN

z‘ WIDENING OF E>|5(m(‘

L 4(1) SELECTED MATERIAL B

CUM

COMPACTED

2) SELECTED MATERIAL "A™

CUM

COMPACTED

UUBIINIY

6.1(14.1) ASPHALT CURB M. - WE.NO.DS- 502
6.1(14.2) CONCRETE CURB M. - 502
8.4(14.1) R.C. DRAIN CHUTE M, -
€.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SOM -
5.1(15) DRAIN OUTLET FOR R.C. PIPE CULVERT
€.3(15.1) R.C. DRAIN CUTLET SOM -
5.1(15.1) R.C. SLAB AT TOE OF R.C. DRAINM QUTLET SO.M. -
6.1(15.1) R.C. STAR FOR MAINTENANCE M. - NG.DS- 501
6.1{15) INLET AT SIDE DITCH FOR R.C. FIFE CULVERT
6.1(15.1) OROP INLET FUR ROP. DiA . M EACH — DWG NO.DS
6.1(15.1) MORTAR RIPRAP CATC| S SOM, - DWG.HE DS
3 1) R.C.'CATCH u\ S SO M - DWG.NO.DS
M. -
“) ROGK FILL WITH CUM -
2{2) LON ILIT.ID!IIAL DR M. -
v =
6.3(1.1) TYPE A . DIA. ... M. WITH STEEL COVER EACH DWG.NO.DS=T70I
6.3(1.2) TVPE B . DIA 1.00 M. WITH STEEL COVER EACH - DWG NO D
6.3(1.3) T'PE € F . DiA. 1,00 M. WITH EACH = DS 703U Ly

CUM

5\\3) ERIDGES APPROACH STRUCT

SUBB).\SE AND BASE CQURSES

(WIDTH -~ M.)

GES APPROACH SLAB

CWONG AP=101,102

6.3(1.4) TYPE D ¥ - DiA 1.0 M i STEEL COVER - DWG.NO.0S—-704
6.3{(1.5) TYPE £ FOR X CULVERT {CPEN Tri E WiTH R.C. COVER -
65.3(1.6) TYPE F FOR BOX CULVERT (CLOSE TYPE} SIZE .. WiTH R.C COVER | EACH =
6.3(1,7) TYPE G FCR R.CP. DIA M. WiTH CAST IRON EACH -
5.53{1.3) MODIFIED R.C. MANHOLES T¥ H EACH -

SOIL AGGREGATE SUBBASE OR SO

CUM

I ROW, WITH R COVER

CUM.

1G WALL

DWG NG EU-101-104

10y TWPE J

OWG NO.DE-

CUM,

5. 1(5 1) WITH RETAIN

VALL (5T-1A

DWGHC.BU=101-104

A1) TYPE

2) MODIFICATICN OF E

CuM

MEDIAN DROP INLETS

CU.M

M. TYPE

CUM,

COMPACTED

(«r'r 0%.) FOR

M T

RGOS

E A FOR RAISED

HO DS~ 201

8 : FOR

10.05-402

CEMENT TREATED BASE

CuUM

COMPAC

.\ PE| DE';TF AN UNDERPASS

CuUM

COMPACTE

{AFPROX )

=l

CPIFHFT) F\th SOIL ACGG FL.AlE TYPE B

CUM.

COMPACTED

CUM.

DWG. N,

CUM

OVONO BO-101-102

o

TON

3

2) EXTENSION OF EXISTING

o

CUM

COMPACTED

™

@
“w

=}

CU.M

CUM,

SOM.

-104~ 106

SO.M,

ATE TEMPORARY SURFACE {CONNE

CUM,

94)

104106

DS-704

SOM.

4.1{1.2) PRIME COAT

s.2 S J‘\FAL[ TREATMENT

'»“f) DCUBLE SURFACE

4.3 PERETRATION MACADAM

101,362

4.4 ASPHALT CONCRETE

0S-i101.102

o1

COMP.

1PE CULYVERTS

CuUM

CUM.

ATUNNYAN

P - ‘ -
o gnlug) /Jr’m Ane]
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ANTNIMUNINANT 17
ITEM DESCRIPTION UNIT [QUANTITIES) REMARK ITEM DESCRIPTION UNIT [QUANTITIES REMARK ) = 3
Fudwoauarasniull INEAUAN wiud
—DITCH 5.10(4) FOUNDATION FOR 2 TRAFFIC SIGN R —— 42010100 B2
A WITH R.C. COVER W, 229 5.10(4.1) I\PL A - DWG.NC.RS=401,504
8 WiTH RC. COVER M. - 5.10{4.2) - DWG.NO, RS- 401,504 SUMMARY OF QUANTITIES-I
o [+ M - £.10(4 3) TYPE - DWG.NC.RS—401,504 muﬂmﬂ«:mmmq
D WTH R.C. COVER M 6.10(4.4) TYPE O — SPREAD FOOTING - DWG.NC.RS=401,504 NNMANWNIERAY 4201 REUMLAN 0100 ABY Saand — S1MITUAS
£ M. -~ DWG.NO.DS-603 6,10(5) OVERHEAD SIGN BOARD LW NHI4660 — NU2+650
F M - DWE.NO.DS- 603 5.10(5.13 MCUNTING ON STEEL - 3O RS- 401,403
BRIDGE DRAINAGE M - 6.10(5 2) MOUNTING AT BRIDGE DECK - 0 RS-401,4
SUTTER m— BUUBY SILEL FRAR SN SERN - e e oo i e
PE U M - 24.00 M. AND EACH - OWSNO RS- 401,404,406 ITEM ESCRIPTION UNIT [OUANTITIES! REMARK
ITCH LINING 6.10(6 EACH - WGNO.RS- 401,404
| - DWG.NO. DS~ 201 3.1) YELLGW SQM ~ DWGNO RS-201-
il 200 LM M - DWG.NO.RS-401,405 WHITE SOM
©.3(9.3) TYPE NI - DWG.HO.DS-201 EACH - OWGONO.RS- 401,405 PAINT SO.M 1.019
5.3(2.4) TYPE IV - OWG.NC.DS- 201 5.10(7.3) EACH - DWE.NO.RS=401.405
6.3(10) CONCRETE DITCH AT HILLSIDE 5.10{7.4) S EACH - OWO.NO.RS— 401,405
6.3(10.1) TYPE A M - D : 00 M. < WIDTH < 28.00 M
63(102) TWE 8 w = SEAN ... u W s DWG NORS—201,406 5.14(4) ROAD STUD
6 3(11) RETAINING WALL - DWG.NO.RS~ 401,406 +.1) UNI-DIRECTION -
6.3(11.1) RETAINING WALL TYPE I8 M. - PT-101 = DWG.HO.RS- 401,406 14{4.2) BI-DIRECTICH - DWG.HO. RS-201
5.3(11.2) RETAINING WALL TYPE 28 1 30 RT-101 = OWG NO.RS-401,408 6.14(5) CHATTER BAR
& RETAINING WALL TYPE 4C M - WG.NO.RT-101-103 H - B.14{5.1) UN~DIRECTICN EACH =
5 ) RETAIING WALL TYPE 2A M. - RT-101 NGING FLASHING SIGNALS - 6.14(5.2) Bi-DIRECTION EACH =
£.3(11.4) RETAINING WALL TYPE 4D M - RT-105 511 ROADWAY LIGHTINGS & "’l'f‘) RAISED BAR M - DWG.HO. RS~201-
CRETE TRAFFIC BAFRIER M. £.11(1) 9.00 M. (MOUNTING BRACKETS i SGM. = DWG.NG. RS-
R CURE AND GUTTER M - DWG.NO.GD-709 WTH HIGH PRES
g AND GUTTER M, 650 GD-702 6.11(1.1) MOUNTED AT GRAD EACH 3 £E-101~105 TIMBER BARRICA M -
CURB AND GUTTER M - DG NO.GD~709 6.11(1.2) MOURTED ON PARAPET — WALKWAY EACH - . EE-101-108 W - BEAM GUADRAIL BARRICA M =
HOUNTABLE CURE M = DWG.NO.GD=-709 £.11(1.3) MOUNTED ON TRAFFIC BARRIER EACH - GO, EE-103-106 L] TOP SHELTER
6.4 (=) CONCRETE BARRIER £.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DCUBLE BRACKETS 5.16(1) R.C. AND STEEL TYPE A ON GRY EACH -
5.4(5.1) TYPE | M. - DWG.HO.RS-603 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS.CUT-OFF 5.15(2) R.C. AND STEEL TYPE B EACH =
6.4(5. CAST CONCRETE BARRIER TYPE I(TEMFOARR'Y) M = DWG.NO.R3-60I £.11(2.1) MCUNTED AT GRADE £ACH - £E-101-106 6.16(3) R.C. AND STEEL TrPE C - SMALL 3 CROUND EACH -
€.4(5.3) TYPE It {(FCR DEEP CUT AND HiCH FiLL) M. - DWG.NO.RS-510 6.11(2.2) MOUNTED CN TRAFFIC BARRIER ECACH - DW3.NO. EE-101-106 B.16(4) R.C. AND SIEEL TYFPE D — SMALL SIZE CMN BEAM EACH =
5¢(5.4) TYPE | A M = DWG.MO.RS=611 6.11(3) 12.00 M. (MCUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.16(5) TYPE E - WALKWAY TvPE =
6.4(5.3) TYPE 1 B M, - DWG.NO.RS-612 WiTH HiGH PRESSURE SODIUM LAMPS 400 WATTS, CUT-0FF 6.16(6) WOCDEN TYPE ON_GROUND = DWG.HO, EH- 201,310,316
6.4(5.6) TYPE Il A M - OWO.NO.RS-613 511(3.1) MOUNTED AT GRADE EACH - £E-101-105 6.16(7) WOODEN TYPE ON_BEAM EACH = DWS NO. EN-301,311,316
6.4(5.7) YPE 1 8 M. - £.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH = . EE-101-106 65.16(2) WOODEN TVFE C ON GROUND EACH = DWG HO. £M-201,312,313,316
5.4(5.8) AT BRIDGE AFPPROACH M - 6.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH = . EE-101-108 616(9) WOODEN TYPE D — LARGE SIZE ON BEAM EACH = OWG HO. EN-301,314-318
6.4(5.9) CONCRETE BARRIER AND D M = DWE.NO,SP—401 6.11{4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUGLE BRACKETS " 3.16{10) RELOCATICN OF EXISTING BUS STOP SHELTER EACH =
6.4(8) APPROACH CONCRETE BARRIER WiTH HIGH PRESSURE SODIUM LAMPS 400 WATTS.CUT-GFF 7 LAMDSCAPING WCRK
6.4(5.1) TYPE A EACH - DWG.NO.RS-503 6.11(4.1) MOUNTED AT GRADE EACH - OWGNO. EE-101-105 (1) TREE PLANTING
6 4(6.2) TYPE 8 EACH - DWG NO.RS-608 6.11(4.2) MOUNTED CN TRAFFIC BARRIER EACH = DWG.NO. EE-101~106 6.17(3.1) SMALL SIZE (D1A M. HEIGHT MOMIND EACH - EN=-101-106
5.4(6.3) TYPE € EACH .NO.RS- 609 6.11(5) HIGH MAST LIGHTING POLE WITH HIGH PRECSSURE SODIUM LAMF 400 WAT[S §17(1.2) (oA M. HEIGHT M. M) EACH =
6.4(5.4) TYPE O EACH - HO.RS- 609 €11(51) 20.00 M HIGH WITH  LANTERNS EACH - DWG.NO (CIA, M. HEIGHT M. ML) EACH - DWE.NO.
§4(68) TvPE € EACH - | e 11(5.2) 25.00 M. HIGH WiTH  LANTERNS EACH = DWE O, B PLANTING = DWG.NG. EN-101-105
¥ EACH - DWG.NO.R5-615 30.00 M. MICH WITH  LENTERNS EACH - DWGNO. EE-107 6.17(3) GROUND COVER FLANTING 30.M. - DWE.NG. G0-710
6.11(6) FOUNDATION FOR HIGH MAST LIGHTING POLE 6.17(4) GRASSING (NUAN NP SOM. - DWG.HO. EN=101-108
§11(8.1) PILE FOUNDATION FOR 20,00 M. MIGH EACH ~ DWG.NO. EE-108 6.17(3) EARTH FILL FOR LANDSCAPING WORK CuM = DWS.HO, EN-101~106
SO.M. - 5.11(5.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH DWG.NO. EE-108 P.18 BRIDGE DRAINACE
SOM. - OWG.HO.EN—-401~403 6.11(5.3) PILE FOUNDA FOR 30.00 M. HIGH EACH - DWG,NO, EE-108 £.13{1) GULLY EACH -
£ CONCRET TILE SIZE 3 SOLK. - DWG.NO.EN-401-403 6.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - {0. EE=109 2) GRATING EACH -
CONCRETE PLANTING BED SO.M. - DWE.NO.GD=710 6.11{6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = 10. EE-10% 3) PIPE M. -
) CONCRETE SLAS BLOCK SIZE 40 X 40 % 4 CM. SO.M. - 5.11{6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO. EE—109 CATCH BASIH EACH ~
CONCRETE SLAB 7 CM.THICK ViTH COMPACTED SAND 5 CM THICK SO.M. 660 6.11(7) 2-40 WATIS FLUORESCENT LAMPS, CEILING MOUNTED TYPE EACH - DWGNG. EE=111 7 STRUCTION
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’ | ) ! 14. IN CASE, SELECTED STEEL COLUMN REPLACE CONCRETE COLUMN :
ALL ROADS IN RURAL DISTRICTS. 3.6 M(MIN.) FROM EDGE OF TRAVELLED WAY °;'°°_5_U YU - LLMI\I 12D Bl 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 #25x2 MM. THIEK PLUS \! $25x2 MM. THICK ~ STEEL COLUMN [ 10.00X10.00X0.32 CM. REPLACE CONCRETE COLUMN OF 0.15X0.15 M.
1.1 M.(MIN.) FROM EDGE OF SHOULDER IF ol = & auItu 2557 RUBEERFRING 2 MM: THICK $3/8°x" CALVANIZED 15. STEEL COLUMN SHALL BE APPLIED RUST PROTECTING PAINTED BY BOTH INTERIOR AND EXTERIOR
000
SHOULDER WIDTH IS GREATER THAN OR EQUAL TO 2.5 M. T N qu b S B VT TYPES FOLLOWING TIS. 2387 THEN APPLY EXTERIOR BLACK AND WHITE COLOR PAINTED AT LEAST 2 TIMES
WHICH CONFORMS TO TiS. 327
ALL ROADS IN RURAL AND URBAN DISTRICTS 0.6 M.(MIN.) FROM FACE OF CURB OR EDGE OF SHOULDER GALVANIZED DOURLE.
WHERE LATERAL OFFSET IS LIMITED TYPICAL BACK-—SIGN STAMP HEX NUTS 16. STEEL COLUMN SHALL CONFORM TO TiS. 107
SCALE 121 17.IN CASE OF INSTALLATION SIGNACE 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 -
ASSEMBUES TABLE D POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST
omenson | ey Sy | e | el & e s TYPICAL FIXING OF SIGN PLATE KINGDOM OF THAILAND
: : (G0 (CLD) n DIMENSION (CM.) MINISTRY OF TRANSPORT
60 75 90 60 75 90 60 75 90 60 75 90 wiom ] LENGTH REMARK DEPARTMENT OF HIGHWAYS
A 75| 15|15 | 20| 20| 20 |75|75]75]75]|75]|75 A 8 c|pfeE]JFlGIH]VIY STANDARD DRAWING
75 210 | 5 |200| 5 | 65 | 7.5|17.5] 50 |32.5] DESTINATION WITH ARROW
g 8 45| 45 [ 60 | 45 | 685) 90 [ 45 | 60 | 75 | 45 | 60 | 75 90 240 | 20 | 200 [12.5| 65 | 7.5|17.5| 50 [32.5] SIcN, THA! & ENGLISH WORDS MINOR ROAD SIGN
[+ c 25| 15[ 15 | 20 [175(175]75 |75 75 75| 75| 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, THAl WORDS ONLY o
T [} 75 | 75| 751 75| 75| 75 75 180 s |170] 5 | 65| 7.5]17.5| 40 |32.5| DESTINATION AND DISTANCE DESIGNED : D.OM. & CONSULTANTS |l}IECKED: & DESGN DATE: OCT 2015
£ : 25 175 (95 (95 175 1 73 %0 180 | 5 [170]12.5] 65 | 7.5 [17.5] 40 |32.5] SIGN. THAI & ENGUSH WORDS
2 : - 2 - £ Y 60 180 5 [170| 5 | 50 | 7.5]17.5( 40 | 25 | DESTINATION AND DISTANCE SUBMITTED : SCALES AS| SHOWN
5 F 225 35 | 45 | 225 35 | 45 75 | .180 [ 5 [170]125] 50 | 7.5[17.5( 40.| 25 [ sioN, THAI ONLY (DRECTOR OF LOCATION & DESION BUREAU)
H 65 180 | 5 |170[ 5 | 55 [ 7.5[17.5] 40 [27.5| TOWN & DISTRIC BOUNDARY DwanNo. RS-101
pe 6 10 | 751 75] 10| 75|75 80 180 5 [170]12.5] 55 | 7.5]17.5] 40 [27.5]| SIGN, THA & ENGLISH WORDS APBROVED:
= b - EET NO. 51
2 REF. REVISION SGNATURE | DATE (FOR DIRECTOR GENERAL) sH
&




NOTES :
540 s s . 1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWSE INDICATED.
] | ) : 2 p— . 2. GUARDRAIL.SHALL_CONFORM. TQ_THE. FOLLQYANG. REQUIREMENT. :
ROUND PIPE 101.6x4.0 MM. x 8.63 KG./M. 2.0 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
1A \ MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
o \ | SHALL BE GALVANIZED WiTH THE MINIMUM WEIGHT OF ZINC COATING
T Y —i— %
» \ ‘ gl \&\. VSR BRATE TR ACCORDING TO THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW.
Te <] b P Te o pd T+ <] Pg E 100 MM. LONG
[ [ 1 1 AT BOLT & NUT FASTENNING
RAIL MIN.RAIL THICKNESS MIN.WEIGHT OF ZINC COATING
L - c
BLOCKOUT ciass| Tee (MILLIMETER) (GRAMS PER SQUAREMETER)
1 D | 1 32 550
I+ 3 LL ENE; B L b B 32
IR L4 ¢ ; i
« &% o4 Ze & A : 1
s 78 11 1t ¢ il i | DETAIL "A” ; 25 50
! ! NOT  TO  SCALE 2
j i ! i 2 2.5 1,100
[~ POST #100X4 MM. 2.2 MECHANICAL PROPERTIES OF RAIL
TR TRSTRSTRS PLSSATA RAL MAX. DEFLECTION
LULTIM
J5i1s 15022 TENAQ:?ELSJL.IS.I"FPAEE‘EGTH MiN.PERCENTAGE MAX., LOAD MAX. LOAD
- o - = Ak 2 OF ELONGATION TRAFFIC FACE UP | TRAFFIC FACE DOYN
6T e23 CLASS| TYPE (KG./MM.%) G, | DEFLECTION G, | DEFLECTION
PLAN AND SECTION sowa |\ || RS ey
NOT T0 SCALE 75£1.5 \ %
\ o 1 41 21 510 50 720 50
4.5 lr“——| io §
ﬁ:ﬁ; \ 2 41 21 1,360 75 1,090 75
[=1 (=]
° S 2 — o ) 41 21 680 50 545 50
sl 2-923 2
& 2 41 21 a0 75 720 75
8| g '
A E
[ EQUAL TO SHOULDER WIDTH | =7-=9=}“: 1,_9 2.3 POST SHALL BE IN ACCORDANCE WITH TIS. 107.
[:4 *
| §| sLor —/ | ) 2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
é. box19 \_¢23 - SHALL BE IN ACCORDANCE WiTH TIS. 171 CLASS 5.8.
|
| Cl HLOCKOUT . — 2.5 BLOCKOUT SHALL BE IN ACCORDANCE WITH TIS. 1228.
19%60 / -
/——'MO WHEN SPACING OF POSTS IS 25 ONLY : 2x 7 __:.:,5fs’fgL PLATE TOF VIEW FRONT VIEW 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1499 SM 400.
Pt 19x60 l 8 < ) 2 2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.
/ / , I L1 2 BLOCKOUT DETAILS 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
: 8-923 = CALE 1:5
/ g / / © g / # | . ! Q=1 S FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED.
& / Ll Cé i ! = I h N s BLTE 4. IN CASE OF HIGH RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYPE 2 SHALL BE USED.
.4 & o ] S I AT BOLT & NUT FASTENNING 5. SPACING OF POSTS ‘SHALL BE LOCATION AS FOLLOWS.
| PAVEMENT SURFACE 1 —— STEEL PLATE
| ¢ T T | ' i I l-——ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M o (SEE DETAL “A
i l l L - i i A0 WM, x:3:60 RogM: IBLO-KOUT--- RADIUS OF CURVE [SPACING OF POSTS *HEIGHT OF FILL [SPACING OF POSTS
10 ﬂo| 119 110 50 T i - R (M) S (M) H (M.) S (M.)
S OR 28 . S .
I w00l | soo [ L ON TANGENT OR > 700 4,00 H < 300 4.00
" : 300
‘ MENE 450 < R < 700 3.00 3.00 <H < 4.00 3.00
g
‘ 150 < R < 450 2.00 4.00 < H < 5.00 2.00
} I BACKUP  PLATE
g i £ 1 s SCALE 1:15 R < 150 1.00 5.00 < H < 7.00 1.00
5 i " | l
§ ] g ! | conerere * FOR SIDE SLOPE 2:1 OR STEEPER
2 i | ‘ [ T s e FOR HORIZONTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
| gL - C 6. IN GENERAL, GUARDRAIL IS MORE SUITABLE THAN GUIDE POST ON HORIZONTAL CURVE SECTICN WTH HIGH FILL
| 100 ] | [ 100 i L MORE THAN 5.00 M. (AND SIDE SLOPE IS STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.
of Ie T T
] | ! [: ,T' fo " o] ] 7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE-BENT FROM THE FACTORY.
- l T — - 8. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WiTH INTERMEDIATE POST
| SHALL BE PROVIDED WHERE SPACING OF POSTS IS 25 M.
9. UNLESS OTHERWISE SPECIFIED ON THIS DRAVANG, GUARDRAIL SHALL BE IN ACCORDANCE WITH TS, 248.
" BLOCKOUT - - 3 . o ¥ K
7 ERBOR MIGHABCE NG i CHNEL TR A6 il 10. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
L2 11. W—BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS-605 OR RS-606.
— 8-¢23 o
Z REMARK :
=
p THE SINGLE W-BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
5 AND CERTAIN CONDITION. IF OTHER CONDITION SUCH AS DEEP VALLEYS,
P g l SRIFE REELEE APPEARED OBSTACLE, HAZARD CR MOUNTAINOUS AREA, AND ROCKS ON
| @ bt E | SHEETING TYPI THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMAGE TO
'sd 110 | 10 js0l PAVEMENT SURF‘CE—\ gl / - VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
\ & / i / GUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE
TERMINAL SECTION A . 7 FIRM INFORMATION CONCERNED AND RECOMMENDED BY THE ENGINEER.
SCALE 1:10

—- FOR DMDED HIGHWAY,

THIS SIDE SHALL BE OMITTED

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT

WHITE REFLECTVE ——

SHEETING TYPE |
WHITE REFLECTIVE— ——FOR DIVIDED HIGHW
ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. g;‘gﬂ:}g %‘E,PENF ;gg g&n)gcgykﬁw AY, DEPARTMENT OF HIGHWAYS
 OMITTE STANDARD DRAWING
FOR DMOED H:GHWAY.-——/ / \\ BE OMITTED
THIS SIDE SHALL BE OMITTED AN GUARDRAIL
02 SINGLE W-BEAM GUARDRAIL
DIRECTION OF TRAFFIC s DESIGNED : DOM. & CONSULTANTS |cnzcxzu: BUREAY OF LOCATIN | pATE: ©OCT 2015
VARIES (30-180) POST . SCALE; AS SHOWN
' : “SCALE 1:15 . - SUBMITTED :
~ " . (DIRECTOR CCATION & DESIGN BUREAU) S—503
DWG NO, RS—EQ
BOLT & NUT RAIL SECTION Rev.l | REISON 1/2017 Lo
£ : SCALE 1:3 APPROVED : .
AL 13 REV. REMSON SIGNATURE|  DATE (FOR DIRECTOR GENZRAL) SHEET NO. 76/R!




SEE DETAIL "A” ' 12.00 APPROACH END
/_ ) 6.00 400 | 400 | 4.00 4.00
/-SEE DETAIL "A™ : | — - l
g —_ _ 1L _ B - | SEE DETAIL "B  —EDGE OF| SHOULDER
g — St S = END ANCH?:AGE X INTERMEDIATE POST (SEE DRAWING NO. RS—603)
= T ' ‘ L]
- - — ? | 1
: = —
1 1 ==
\—scc DETAIL "A” - 4_| " —
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY l.._ﬁ,; 50.00 TRAFFIC DIRECTION s h% %
\—SEE DETAIL "A” ' S\ o
INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PAINT EDGE LINE MARKING ‘g"g S
SCALE é & %
12.00 APPROACH END A=VARIES (SEE NOTE 5) mE *
| 6.00 400 | 400 | 400 l’ . 2.00 | 2.00 100100 95993 . INSTALLATION OF W—BEAM GUARDRAIL AT HORIZONTAL CURVE
‘ IS? ﬁl SCALE 1: 150 500,
SEE DETAIL "B" 12.00 (APPROACH END)

END ANCHORAGE

) e - /—SEE DETAIL “C” | 4.00 400 | 400 | 400 4.00 VARIES 4.00
\ / . BRIDGE RAILING I | EDGE OF| SHOULDER
l Ll l Ll OFF SE%N : At £ *X"(SEE NOTE 4)
SHOULDER .50 o667 | 0.167 N SHOULDER S\[\Ql\____‘ | | l RDADSIDE OBSTACLE OR HAZARDOUS

- L TANGENT SECTION TO BRIDGE L_INNER SURFACE
l_ PARABOLA. OURVE OF BRIDGE RAILNG i TANGENT ONE
WHITE PAINT EDGE UNE MARKING WHITE PAINT EDGE LINE MARKNG PARABOLA CURVE o NOTE 5
(7

1<
5
m
K

TRAFFIC DIRECTION s> OR OUTER EDGE OF LANE

e —— - " .——” — g e —— SR BT T - — g pRoGE— = — 50.00 J TRAFFIC DIRECTION = L__—Esg%xg"ogw — 5000
DETAIL "A” WITHOUT BRIDGE SIDEWALK WHrT'E CANT EDGE. LINE MARKING

SCALE 1: 150
APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE

=1 AN I DR R SR SRS WA Vel o 119
Lo,

\ Ss'"ﬁ /Ty erioce sipewax
OFF sﬁ* il o 7
SHOULDER 1.50 0.667 0.167 U SHOULDER NORMAL SHOULDER WIDTH

l— PARABOLA CURVE— C7ANGENT SECTION TO BRIDGE

WHITE PAINT EDGE LINE MARKING L
WHITE PAINT EDGE LINE MARK rG

L.

NOTES :
. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
. PAYMENT SHALL BE MEASURED BY UINEAR METERS OF RAIL INCLUDING
TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
TO VEHICLES STRIKING SUCH AS, ELECTRIC POLE, BRIDGE PIER, ETC.
. SPACING "X" AND "Y" ARE AS FOLLOWS.

41 °X° = 0.50 — 1.50 M. "Y" = 4.00 M. POST SPACING 2.00 M.

42 "X = 1.50 — 3.00 M. "Y" = 8.00 M. POST SPACING 2.00 M.

THE PORTION OF GUARDRAIL INDICATED BY "A" SHALL NOT APPLY

|F EMBANKMENT HEIGHT IS LESS THAN 4.00 M. (SIDE SLOPE 1.5 : 1 MAX.)
THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS

.i -
o— [ I I | LT THiT L $+0.126 | END RAIL (SEE NOTE 7) J OF D AND 1 OR OTHERWISE INDICATED.
Ly i L L ; 7. DIVIDED HIGHWAY DO NOT NEED END RAIL

. Lo
L,‘> END ANCHORAGE \_ELEVAHON OF GROUND: UNE ELEVATION END RAIL Si0E. WEW 8. GUARDRAIL SHALL CONFORM TO TS. 248.
SCALE  1: 50 9. THE PLAN SHALL SEE DETAIL "D" ON THE DRAWING NO. RS—606.
/m’ ool R ojilﬁ' __ﬁ]}_-“"’ "E‘:EIGJS ”E‘:E-EJS ’:E‘:E.ess : 10. IN CASE OF ROADWAY SHOULDER IS WIDER THAN BRIDGE SHALL SEE THE
ERROR ALLOWABLE LENGTH DRAWING NO. RS-606.

ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAILING 0,027 ?’\g OUE TO BENDING THE RAL 0.343 1. MARKINGS SHALL BE N ACCORDANCE WITH THE DEPARTMENT OF HIGHWAYS

.08 | | 0.34 SCALE 1:75 BRIDGE RAILNG
M16 EXPANSION BOLT TRAFFIC CONTROL DEVICE MANUAL, CONFORMING 70 TS. 542.
0.15 M. LONG

TERMINAL SECTION / ( 7 0032 :F‘6.0|3 WARRANTING FEATURES FOR

-

LANE LANE WDTH

N

TRAFFIC DIRECTION =i
OR OUTER EDGE OF LANE

———-——————-—————————————————————————-——‘—-‘———Q_BRIDGE——— [ ?EI

DETAIL "A" WITH BRIDGE SIDEWALK
(ROADWAY SHOULDER WIDTH SAME AS FOR BRIDGE)
1:150

4.00 4.00 A=VARIES (SEE_NOTE 5) 4.00 4.00 1.00 —E=
SPACING 4.00 MAX. 200 | 200 100 1.00 | P59 psq 070 g ”

I ISR e

D

“

>

v

o

b

o

o
1=}
=)

\ f W—BEAM GUARDRAIL INSTALLATION
R0.0225 0.343 R=0.02 1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.

(7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1.
2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
EMBANKMENT IS MORE THAN 3.00 M.
3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 1.50 M.
0.22 0.073 4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.

. 050 , 050 ,030, 070 # 0.023— \g

T l
A——z—o 5/8 GALVANIZED ? ? ﬁ

STEEL BOLT © 0.20 M.

1
h—LL TRAFFIC DIRECTION —™=— 0.05| [0.11 0.11I q.10 0.1 [0.05 l

INNER SURFACE
OF BRIDGE RAILING

0.08
0.50 Q

PLAN

‘\

0jg0 |0.80
0.370 (MIN.)
0.096

0.014

0.343 0.343

008, 0.34
=

0.313

0.05

.029

0.082

PLAN CONCRETE ANCHOR PLAN
SCALE 126 W—BEAM CONNECTION TO BRIDGE RAIL

NOT

0.019 x 0.06
3.2 MM. THICK

0.313

0.30 0.50

KINGDOM OF THAILAND

0.50 , 0.50 ,0.30, 070 BRIDGE RAILING
ON T
l | [ | i Bpp 8oL == L 052 MINISTRY OF TRANSPORT
{7 ] 0.08 0.004 s 0.023 DEPARTMENT OF HIGHWAYS
- = - 2 t—El——— 0.05 0.05 STANDARD DRAWNG
]

g 8 - ELEVATION cbghgile

& 3 INSTALLATION AND W—BEAM GUARDRAIL APPROACH TYPE-I

& ° SPLICE SECTION

= — NoT 0 SCALE DESIGNED : D.OH. & CONSWLTANTS |anchn: BUREAU OF LoCATON  |oaTE: OCT 2015
& : ) =

z

n . SCALE: AS SHOWN
] CONCRETE 1:3 BY VOLUME o1 ) ELEVATION SIDE VIEW R (DIRECTOR OF LOCATION & DESIGN BUREAU) |
H ne» nAn DWGNO. RS-605
! DETAIL "B DETALL "C , . A &, ————
é SCALE 1: 25 SCAE 1:25 REF. REVISION SCNATURE | DATE ' (FOR DIRECTOR GENERAL) SHEETNO. 78




ey

NDTLS B

B\

: S(M)‘\-(
: : X

FOR "MOUNT]NG

©36

BOLT & NUT

V2.

FOR MOUN'ﬂNG ON POST .

Chov o TO

C: i
/sea DETAL 787

s

e
.0

700 :

370" (Min)

.v"/-‘—\SnED

Jw,

I

5 410' Mo fs

TERMINAL SECTION

SCALE

ERROR M.LOWA&E LENGTH
[uu: 1O BENDING THE RAIL

RAIL SECTION

154

EQJAL 10 SHOJLDER WlD‘(H

L-z.s.v.
. FRONT MEW-.
BLOCKOUT DETALS

SCAI£

330

'l{s’[pg.mgw |

50119
TOP VIEW"
PLAN AND - sscnou
NQT T0 —
~ssee pwre |
B.o‘ck(?u :(sﬁs' DETAL. "A) )
: e
. e SN 1
3 P [7 LJBJ -1'- I A
‘DETAIL "A" _ BACKUP - PU\TE ;
- SCALE sdu: &

. s ORECTION./OF. ‘TRAFFIC

.EDGE OF. SHOULDER

PILE, FOO”HNG PLAN g

NUT 10 !

Houwper| o

"~ EDGE? OF ' S!

i \-mocxom (5P CHAMIEL
STEEL, 150x75x20x4:5 mon.

635

DL BAY, -
1HIS IDE SHALL BC OH'TTED
rPAVF.MENT SURFACE .|,

gl THIS, SI0E* SHALL BE
: N‘ B »Pmmzm SURFACE:

FOR DM il
THS® S10€ SHALL BEL. OMIﬂiD

> -8 -923

Vl BEAM GUARDRNL

/—BLDCKcuT

__J.

CL PLATE

AT BDLY & NUT
FASTDINONG

/—5“: {PLATE
- < PLATE ‘6060 mm

“THIS SIDE; S
. BE OMITTED

- FOR DMDED HIGHHAY, -

DXRECT\O‘! oF RAFFIC, i

POST

SCALE 1315

AT BOLT k NUT. FASTERNING

DEI'AIL lNSTALL PLATE

'Z

'_‘.'T|._v

Nor.

: sscnoN A =

1700 .

FASTENNNG

' ——CONCREIE

COMENT & SAND:: CRUSH BOCK
RAI\O 1:3:6 BY  VOLUME

H NOT

PILE FOOT|NG (ON SIDE SLOPE)

. ALL DIMENSIONS ARE: N’ MILUIJETERS UNLESS, OTHERWISE lmICA'IED
2 NARDRA]L SH. L CDNFW 0 THE FOLLO\MNG REDUREMLNT 3
21 STEEL RAJ S‘MLL BE (MADE! FRCM STEEL OF TNICKNESS NDT LESS: THAN TH"

FOR“EACH \CLASS OF: VRIJL AND.
wmnnm 15 sennar

22 NECHANICAL PROPERTES,OF AAL

i e S Mux DEFLECT)ON
; TENLS(::EgL:TMRgJi L i PERCENTAGE' " Wiax LOAD. ox LoD
o (k / 2) oF ELDNGAT!ON TRAFFIC: FACE, UP._ TRAFFIC FACE: D :
cLAsS | TYPE 9/ o "DEFLEGTION.| ., | DEFLECTION|"
CH kg .
2o (mn)-; it (uln)

,7_:,_

EREE T

iepo | 7S

BE CALVANlZED DNC COATWG HALL NOT BE LESS THAN ‘50 GRAMS PR SOUARE MEJER:,
\ SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 3

DR \MNG GUARDR SHA -

£ POST 0N HOR!ZONTAL CURVE SECT!ON

ATH HIGH FILL
Rscomucnom FOR' HIGH FILL.OVER- 7,00m;

SHAU. BE PRE-BENT FRCM’ THE FACTURY
E N ACCUQDANCE MT‘H TS 248

: 1 (cocm ENT OF. R:TRO-REF‘L;CTIUN LI'NE. 1).

10- W—BEAM GUARDRML NSTALLA‘HON ‘SEE DRA\MNG N(L RS 605 OR R )
:T SHALL 6E ACCORDING JOo THE YASLE BELOW. .

THE~ SlNG.E

AND CERTAN CONDU'ION. |r O'THER CDNDIT\ON sucH AS OEER VALLE‘IS

ms nu. SLOPE v

RO&S ON,

VEHICLES ARE EX\STED" THE® CONCRETE BARR!ER( OR DOUBLE W-BEAM.

GUARDRML SHOULD!

STALLED ar SHDULD BE: .APPUED: mm THE

F\RM INFCRNKT\ON CCNOERNED AND RECOMMENDED BY’ THE ENGtNEER..

75 ) ;

uuuuu.,m SINGLE W—BEAM GUARDRNL




L (MAX. 3.00) 2
| (SEE NOTE 9) L_i—r I g 5.
i I ——RUBBER RING
i
:\ B | I = : -
= i Ay i
Y JN S| M ——— TS G—F — - - —fl— = = e FLOW LINE @~ e e e oL FLOW LINE
1 INTERIOR JOINT SPACE: ]
SHALL BE MORTARED
FLUSH ON LOWER HALF
OF PIPES (CEMENT AND
- - SAND RATIO 1:2 BY VOLUME) ,
—_—— e o __l R
._.4_|L E p 5 [
‘ \__
-~ MORTAR 1:2 BY VOLUME _._b]__ RUBBER RING
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
o WITH RUBBER RING
o t L
J_#:I L — - PIPE CONNECTION DETAILS
L NOT 0 SCALE
.
Ml
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 OTHERWSE INDICATED.
CLASS DIAMETER 0 REINFORCEMENT 7O PRODUCE  [CRUSHING LOAD| STRENGTH FOR 15x15x15 CM.|  R.C. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
0.30 CM. CRACK | (KG./M.) CONCRETE CUBE AT CULVERT NOT
- ; CM./M. .
d L (MIN. 1.00) (<(:L24)) (et} IV WIDTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TIS 128.
T (SEE NOTE 9) | M- - SR CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
INN o
a ] A (KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
O (3]
,_1 i : |- ” oo s - p=se p— REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
40 6.0 2.5 = 4080 6,120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
- 70 38 _ 5,100 2,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
; : - z 180
2 g0 %5 57 B.120 14 35 (357) too 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
P I R O N o 80 a5 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 11.0 7.0 5.2 10,200 15,300
OR SMALLER SHALL BE A MINIMUM OF 4—% 4 MM. BARS OR
120 125 8.9 6.8 12,240 18,360 8-8 4 MM. BARS FOR PIPE # 60 CM. OR LARGER.
- i - 0s 15:300 3,550 40 (408) Yo 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
TO # 8O CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
5 5 0 50 Le - 1,980 3,060 w ™ # 100 CM. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
k= 5 = o =5 e 40 6.0 5 - 2,650 4,080 THAN THEIR WALL THICKNESS.
o o 4. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
50 7.0 1.5 - 3,320 5,100
| L (MIN. 1.00) 4] CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) . 5 60 7.5 1.5 = 3.980 6,120 % 53] a0 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
0 05 40 _ 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
169 o 2 32 6630 10.200 WITH CEMENT MORTAR (1:2 BY VOLUME)
DETAIL OF R.C. PIPE CULVERT - - - 656 12.240 ' i
NOT 10 SCALE 120 125 5.1 - . g 7. CULVERT JOINTS WITH RUBEER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 55 9,950 15,300 / THE SOFT CLAY WITH CBR. £ 2% )
8. RUBBER RING SHALL CONFORM TO TIS. 237
D+2T+14 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 42T 7 ———2-% 6 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
8 6 MM. © 0.40 y
| | / R.C.PIPE CULVERT  INSIDE WALL PIPE END DETALS (CM.) UNDER PAVEMENT.
. o, 1 CLASS DIAMETER m 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
o b pt - ;
~_ e o B © (o) BELL & SPIGOT TYPE TONGUE 8 GROOVE TYPE UNDER SIDEWALK.
L\ (cM) L ! { L b
{ : : 1 2 3 4 (MIN) a b c d
RN 30 5.0 6.0 5.6 0.4 85 15.0 1.9 0.8 2.3 3.0
# P =
e 4 CLEAR (TYP) Ll ol 40 5.0 6.7 7.6 0.4 9.7 18.0 2.3 1.0 2.7 3.0
o t— o
39 VI & 50 2.0 7.0 8.6 0.4 105 | 21.0 2.8 1.0 32 40
i
il 80 75 7.6 a1 0.4 1.4 22.5 2.8 1.5 3.2 40
s " 4 - 283 KINGDOM OF THAILAND
% } N 80 8.5 8.9 1.1 0.4 13.7 285 38 1.5 4.2 4.5 MINISTRY OF TRANSPORT
[ A :’ B DEPARTMENT OF HIGHWAYS
A\ \ 100 1.0 9.5 12,6 0.4 150 | 33.0 43 2.0 47 45 AR
\ \ PROPOSED PIPE CULVERT STANDARD DRAWING
= \ 2-RB 6 MM. AROUND R.C.COLLAR 120 12.5 10.1 14.1 0.4 16.5 375 4.8 2.5 5.2 5.0 R.C. PIPE CULVERT
g RB 6 MM. © 0.40 DIMENSION AND REINFORCEMENT DETAILS
g R.C.COLLAR EXISTING PIPE CULVERT 150 15.0 10.0 16.6 0.4 177 | 450 5.7 3.0 6.3 6.0 ! ;
= -C. W = 15 CM. FOR D LESS THAN 60 Cid. e
I W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGNED ; D.OMH. & CONSULTANTS |CHECKED‘. * CESION DATE: OCT 2015
1% a %
: | o AT
2 TRANSVERSE SECTION LONGITUDINAL SECTION ) ) SUBMITTED : ;T' SCALE: AS SHOWN
: . : (DIRECTOR OF LOCATION & DESIGH EUREAU) _
g DWG NO. DS-101
PIPE EXTENSION S .
:'; NoT To SCALE REF. REVISION SGNATURE | DATE (FOR DIRECTOR GENERAL) SHEETNO. 89
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x EIZ— TONGUE AND GROOVE TYPE
2 71 QR
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[5]3
ORIGINAL GROUND LINE s
5 -] J D = INSIDE DIAMETERS
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T ors

LEAN CONCRETE 1:3:6 BY VOLUME

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

I/FINISHED GRADE

£ ~BACKFILL
I /

X /

|

- - S x| . . A
& =
z o
= =
~lo @
N|o
olo &
3 1 BELL AND SPIGOT TYPE
71 Zlz WTH RUBBER RING
i3
Ojx
(814
<
2
ORIGINAL GROUND LINE-— ]
)
- 5-_1_.0_; 222577 N
! —30 CM.' SAND

LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

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

f /-‘BACKFILL
L

TRENCH WIDTH
| .|
>
: 3
=z o
= =
~ o L
i@
(=] [=]
g
& Bl
— X8
2=
ox
oz
&
ORIGINAL GROUND LINE &
2\
30 CM. SAND

| PREPARED SUBGRADE

(b) ORDINARY BEDDING

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

l—ﬂNISHED GRADE

|

TRENCH WIDTH
X
T c'y
, / E
Z
S ’ 8
Slo @
s[2 0.30 | 0.30 ok
Z
5 sl
1 &E
i
5 (=} g
ORIGINAL GROUND LINE OiF

4 QURERA OVER PIPE

rTL\
30 CM. MIN. & 0.75 D MAX.

——10 CM. SAND
EARTH CUSHION

CASE Ili : ROCK OR UNYIELDING FOUNDATION

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD

NOT

TO SCALE

€
!
’—® /—PAVEMENT

:
T
COMPACTED ! EMBANKMENT
|
I
i
i
'

8
E "~ BACKFILL (LOOSEST FPSSIBLE CONDITIONAL) " o)
#7777 T T TUIGHT WEIGHT MATERIAL BACKFILL N o
JHIHHIHIIIHIIHH]|||!THHIHHHHIIHHIHU_‘LJJ
\N
L@ d= nDo + (n—I) Do/2
Do= OUTSIDE DIAMETER OF CULVERT
n= NUMBER OF ROWS OF CULVERT
LONGITUDINAL SECTION
SCALE 1: 250
=
RO, '
g |
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: Q)
- :
¥ |
2 TN W 1
2 © !
& |
i
L
(s)
0.30

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

NOT

CONCRETE CRADLE BEDDING —-
1:3:6 BY VOLUME

SECTION ® - ®

NOTES :
REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)
A.) CONSTRUCTION METHOOS WHEN FILL HEIGHT IS LESS THAN 1.20 M.

1.
ey

3

4.

THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.

"IHE PIPE"UNE LAYOUT SHALL™BE "SUITABLE FOR "THE TERRAIN.” THE "EXISTING™ GROUND=ALONG™ "+~

THE LINE 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.

AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE UNE WITH IN A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERUNE 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 DRAWNG.
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.)

U

i

~N

@

©o

. 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
WTH 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 LIGHT 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
WITHOUT 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

BUREAU OF LOCATION &
paf e DATE: OCT 2015

DESIGNED : D.O.M. & CONSULTANTS |CHECKED:

SCALE: AS SHOWN

SUBMITTED :

(DIRECTOR OF LOCATION & DESIGN BUREAL)

DWG NO. DS-102

T0 SCALE

REVISION

APPROVED : SHEETNO. 90

SIGNATURE | DATE (FOR DIRECTOR GEMERAL)




 * |F DISTANCE » 50 CM. PROVIDING SODDING NOTES
IF DISTANCE < 50 CM. LNING WITH PLAIN CONCRETE : .

CUT SLOPE VARES (5 CM. THICK) 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPRGVAL

3. REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE SR 24.

4. THE THREE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE AREA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.
IN CASE OF RAINFALL INTENSITY IS OVER 10 IN /HR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER

5. DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE
IN THE DITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%

WEEP HOLE AND FILTER 6. IN CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED BY THE ENGINEER

MATERIAL © 3.00 M. CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Il AND TYPE Il OF THE LINING GENERALLY

(35 DETAL) THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND 80 M. FOR ROADWAY GRADE OF

PROFILE GRADE 0.20 VARIES 0.20

PE. '

0.50 (MIN.)

¢ 6 MM. © 0.20 M.

AS DEFINED IN TYPICAL

0.50 (MIN.)
0.50 (MIN.)

0,
—WEEP HOLE AND FILTER MATERIAL

0.50 OR VARIES

0.40 |o.50 oR VARIES| 0.80

SEE DETAIL,
¢ ) 6% 8% 10% AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
TYPE | PLAIN CONCRETE DITCH UNING TYPE IV SIDE DITCH FOR VILLAGE SECTION AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
NOT ¢ ° SCALE NOT (] SCALE
° 8. FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED
« « IF DISTANCE 3 50 CM. PROVIDING SODDING BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
CUT SLOPE VARIES (7 CM. THICK) 9. CONCRETE DITCH TYPE V AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARROW.,
PROFILE GRADE CONSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN.
[ 0.30 VARIES 0.30
2|  [————CONCRETE DITCH CHECK I I ] |
O]
oL ——DITCH BOTTOM 3-R.C. COVER 0.50 M. WIDE
E% SODDING ® 6 MM. © 0.20 M. CONSTRUCTION DETAILS
=B | / 7/ /9 MM. 0 015 M.
L = J ! O ~ 7 Eam TYPE | , TYPE Il CONCRETE DITCH LINING
= B ol Z I S‘_ [ i o I
=z
z V A £8 %@\‘— 1= RN , /)\-MAS'HC SN SEALER 1.1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
= TN = 1
2 ’4,,4, 0| SU | 2 5> - 18 A \\ 8 //// 2 CM. THICKNESS FOR BEARING THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO
2 g < 1@ YO ¥ v . THE ROADWAY GRADIENT
! 6 MM. © 0.20 M NN b 4
[ . oo 00H ___ \____= : @0. = N S 0, 1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
/s
: : g WEEP HOLE AND FILTER MATERIAL \\\\ P // 1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
| 0.20 0.20 b (SEE DETAIL) N~ __t CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
1
[ J R < TYPE II, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED
AND ALT CEMENT 41 M
| b 0.50 O VARIE Gidio | WITH SAND ASPHAL WITH 4:1 MIXTURE RATIO
1.4 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS 20 GRADE SR 24 LAPPING FOR ¢ 6 MM.
DETAIL FOR R.C. COVER FOR CROSS WALK REINFORCING STEEL SHALL BE 25 CM. MINIMUM
TYPE Il REINFORCED CONCRETE DITCH LINING Not ™ SCALE .
NoT 0 SCALE 1.5 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS :

1.5.1 SPECIFICATION SHALL CONFORM TO AASHTO DESIGNATION M 55-75 (ASTM DESIGNATION A 185-73) AND
. AASHTO DESIGNATION M 32-78 (ASTM DESIGNATION A 82-76)

ANY NATURAL SLOPE ; VARIES OR EXISING GROUND 1.5.2 LAPPED SPUCES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM

1.5.3 MESH SIZE OF THE WIRE FABRIC IS 2"x2"

VARIES 0.15 0.03 2
2.5 CM. CHAMFER 1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM./M.

* * |F DISTANCE > 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH MORTAR RIP—RAP

CUT SLOPE VARIES

PROFILE GRADE __

(IN EACH DIRECTION) AND THE WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT
i @ 6MM.— LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING
8 @ MM A PAVEMENT 1.5.5 CONCRETE SHALL BE CURED AFTER PLACING
Fe 3 DRAIN HOLE—/ ¢ 6MM.
z[3 3 © 10.00 M. ———(@ ¢ 9MM. © 0.25 MA\.JJ TYPE Il MORTAR RIP — RAP DITCH LINING
%g g § @ » oM. 0 0.25 M.\j 21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO. 1.1
&2 = 2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
v 9 9 6MM. B 6MM. MORE THAN 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER

0.30 0.08 PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.

2.3 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL

E V CONCRETE DITCH AT HILLSIDE STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS

SCALE 1:125
0.50 OR VARIES

TYPE Il MORTAR RIP—RAP DITCH LINING
NoT 10 SCALE

GEOTEXTILE, WEIGHT 200 G./M2 (MIN.)
SHALL CONFORM TO ASTM 3776

DETAIL FOR DRAIN HOLE
NOT 10 SCALE

D:\std dwg 2015\0S-201(REVOO)

$0.025 M SINGLE SIZE CRUSHED ROCK
~ CONCRETE &K OR COARSE GRAVEL FILTER, 1.00 M LONG = GEOTEXTILE, WEIGHT 200 G./M (MIN.) KINGDOM OF THA"—AND
fLOW P L SHALL CONFORM TO ASTM 3776 RAP AROUND MINISTRY OF TRANSPORT
P.V.C. PIPE 9 75 MM. WEEP HOLE WITH PVC CAP\ DEFAETHENT OF SICHWAYE
PERFORATED HOLE # 10 MM. © 0.10 M. - /7~ PERFORATED HOLE @ 10 MM. © 0.10 M.
\——P.V.C. CAP IS I STANDARD DRAWING
.08-0,15 o |_0.05 o fio e " o et ot SIDE DITCH LINING
Lﬂ&. — \_p.v.C. PIPE ¢ 75 MM.
DESIGNED : D.OM. & CONSATANTS (wscxeu: BUREAU OF LOCAT™N | pATE: OCT 2015
0.30 DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE g’ y
SeALe 1:10 ot 10 SCALE SUBMITTED M SCALE ::AS 'SHOWN
. DIRECTOR OF Lt ION DESIGN BUREAU]
SECTION (®) — () DETAIL FOR DITCH CHECK _ : : “‘“; - : oWGNo. DS—201
SCALE 1:10 APPROVED : 2‘ SHEETNO. 95
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) -
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R.C. DITCH
TYPE "D”

0.80 l

@J \ \70URB & GUTTER
' _ PAVEMENT EDGE
PLAN OF DROP INLET TYPE A

SCALE 1; 20

0.06

R.CT DITCH TYPE D" R.C. DITCH TYPE("D"
S% S%

RB9 MM. @ 0.20#

T ——RBS MM. © 0.204

RBY MM. © 0.20,?~[

RE9 MM. © 0.20§ .

]
0.12 A
0.10, | O e — LEAN CONCRETE 1:3:6 BY VOLUME
0.10 [ . ——}————SAND CUSHION

RBY MM. © 0.20§

SECTION -
20

SCALE 1:

¢ OF CONSTRUCTION

l

'
ME[JIAN

-
-

CURB AND GUTTER
SE % H
— L
gy v 1 —

-

e TP
P =
-7 GRATING © 5.00 M (MAX.) fooskm m ===
R.C. DITCH TYPE "D" l
SLOPE 1:400

SE %

—— SIDE SLOPE VARIES
| HEADWALL

CERETE D

.

:r::!1g----nm—ﬂ-x:—--:m.ﬁ'_’,___‘_—[

L
DROP INLET TYPE A & 50‘00> M.
OR DIRECTED BY THE ENGINEER.

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

SCALE

0.70 l

0.06

0.06

GRATING © s‘oo M.(MAX.)——I l

o
«
SLOPE_ X

A5

RB3 MM. @ 0.20§

RBY MM. © 0.20#

)

RBY MM. © 0.20f ——

RBS MM. @ 0.20

0.1
0.1
0.1

SLOPE 1%
TYPE 0" —_—
— )
L l =
S
S |
2 i 8
0 [ 2 Tl Id% - +- . —F——LEAN CONCRETE 1:3:6 BY VOLUME
ol [ T - —]-—sanp cushion

RB9 MM. © 0.20f

SECTION @B -®

T

SCALE 1:20
0.87
0.05 0.05
0.10 0.10
I LIFTING RECESS
—F—t-1t-1-7 /7

8 | |
IS T }'/ ®
at— 5 ]
al l
@
"
(=1

HANDLE BARJ

(SEE DETAIL)

SCALE

HANDLE BAR-
(SEE DETAIL)

l&]‘g‘gykms"o.ﬂ 0.19
20

PLAN OF DROP INLET TYPE A COVER
3 4

L-50X50%6 MM, BUTT WELDED
AT CORNERS

1 20
0.87
0.05 0.05
010 . l 0.10
[——urnwc RECESS
10
i Tt
0.04 T
! i \—L—SOXSOXS MM. BUTT WELDED
4—RBO MM.§ AT CORNERS
SECTION © == ©
SCALE 1: 20

0.25

e e e T R R e g R N T S ST I R == ImRR

R.C.P. 90.40 M. QUTLET

0.80
0.20 880.05 = C.40 I 0.20
[-© ~~$9 MM.
i L “
. JJ
Lﬁi MM,

Lo

STEEL GRATING DETAILS

SCALE

1:10

0.55

0.19

0.17 Q.18

0.80
020 __800.05 = 040 020
i
I
of
af ¢
#15 MM. © 0.05 M. s  ©
WELDED AT BOTH ENDS
PAINTED WITH RUST-OLUEM PAINT ik,
OR EQUIVALENT IN TWO LAYER
AND WITH OIL PAINT ONCE
CAST-IRON GRATING DETAILS
SCALE 1:10

NOTES :

1. ALL DIMENSICNS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUEE AT 28 DAYS,
CEMENT SHALL CONFORM TO TS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

P

. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24 FOR ROUND BARS.
. STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAINTED WITH

(RUST-OLEUM PAINT) OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.

5. CLEAR CONCRETE COVER SHALL BE 2.5 CM,
6. DROP INLET TYPE "A" SHALL BE CONSTRUCTED TO 50 M. SPACING OR DIRECTED
BY THE ENGINEER AND AT THE LOWEST POINT OF SAG CURVE.

I $12 MM. HANDLE BAR

HANDLE BAR DETAIL

SCALE

1:10
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
DROP INLET IN MEDIAN
TYPE A : FOR RAISED MEDIAN
DESIGNED : D.OH. & CONSULTANTS ICHECKED: BUREAU OF LOCATN |DATE: OCT 2015
SCALE: AS SHOWN
SUBMITTED :
(DIRECTCR OF LOCATION & DESIGH BUREAL)
= DWGMNO. DS—401
APPROVED :
REF. BEVSION SIATURE | DATE (FOR DIRECTOR GENERAL) SHEETHO. 98
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0.15 0.50 0.15
SIDE DITCH
0.10 0.05 0.05 .10
B 0.125 0.50 0.125
0.075 0.05 0.05 0.075
8912 MM.
R.C.P. 1-80.60 M. R.C. MANHOLE TYPE "B R.C. COVER l
s .. #9 MM. 0.10 LOMG © 0.20 M: 10-99 MM.
R.C. DITCH TYPE "A” OR TYPE "B ANCHORAGE BAR \
1 e , o n y A s q
E T - B
E — A 5 - .
e Q,
5 L 50x50x4 MM.
wy
" 7 MM. © 0.15 M. r 1 #9 MM. © 0.15 M.
g va M PVC. PIPE #1° © 2.00 M. INTERVAL WEEP HOLE 20, MM 19 gnSTM: / )
a H—9¢6 MM. © 0.20 M. WITH PERFORATED HOLE #6 MM. © 2 CM. § P/ 1 g6 MM © 015 M o #6 MM. © 0.15 M.
g 2 - : : . 0015 M.
5 N b WITH 45" DIAGONAL, AROUND THE PIPE. A
2 q L COVER WITH GEO TEXTILE o
_5_—-_—___—__—___—_______—_—_——— - 10-96 MM. @
5 /7 @9 MM. © 015 M.
I 0.05 N\ s ]
| $ ‘f/ *
o U, o s ] r‘/ 4-96 MM.
a— @ — vy S -
= = . ; | LEAN CONCRETE 1:3:6 BY VOLUME o — T
5 a— — - p 3t ——LEAN CONCRETE 1:3:6
E 2 e R COMPACTED COARSE SAND o —— — BY VOLUME
% S . o N R 5 o T | COMPACTED COARSE SAND
o lﬂL"l ors| | oos o005 | |oss Joo] lgolo.ms' | 0.5 005 | |o.125]0.10]
”/’ /)_‘—’ »n "
2
7 - - _— SECTION OF R.C. DITCH TYPE "A" (UNDER PAVEMENT)
_____________ - - R.C. DITCH TYPE "A" OR TYPE "B caLE Ti 10 I
7 R.CP. 1-90.50 M. A.C. MANHOLE TYPE "B" SECTION OF R.C. DITCH TYPE "B (UNDER SIDEWALK)
T SCALE 1:10
_——_Y _____ - 0.40
SIDE DITCH — r—"i——] [—QLI
: 0.10 - 8-912 MM.
oos]__ — y _
PLAN OF DRAIN CHUTE FOR R.C. DITCH TYPE "A" AND TYPE "B” — | I I i } 1ﬂo /V © A 8-912 MM.
NoT . 0 : SCALE 0.05 10=99 MM © ;
| 0.0 - L/ 10-909 MM.
9
3 2 b4 L @
o o| o (=] o]
'S
| 0.05 n
_ 0.10 S
0.0s] _ I I j i L
ot0] 0.02 0.02 0.02
PLAN SECTION
0.15 0.50 0.15
005 0.05 : wan
- ——)—‘- | PLAN OF R.C. DITCH TYPE "A” WITH R.C. COVER R.C. COVER OF R.C. DITCH TYPE "A
~ SCALE 1:10 SCALE 1:10
2 CM. CHAMFER
#9 MM, © 0.15 M. NOTES :
10-26 MM.
_ //7 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
L
.J —T — 7] 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
o - & . / STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
905 | i CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
. 3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 FOR ROUND BARS.
) Vam #9 MM. © 0.15 M. + STRUCTURAL STEEL SHALL CONFROM TO TIS 1227 GRADE SM400 AND PAINTED
- /" WITH RUST—OLEUM PANT OR EQUIVALENT IN TWO LAYERS WITH AND OIL PAINT ONCE.
55 WM. © 0.20 M 0.30 5. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETERS.
P B e 5% - 6. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHERWSE INDICATED.
2 - o . r———‘] -—f—‘l— 7. JOINT IN R.C. DITCH TYPE “A” AND TYPE "B" SHALL BE SPACED AT 10.00 M.
3 10_075 396 MM. INTERVAL WIDTH OF JOINT IS 1 CM. AND FILLED WITH MORTAR ( PORTLAND
bt [~——PRECAST R.C.OITCH Toos —T1 = CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
Q % 1 e 8. R.C. DITCH TYPE "A" AND TYPE "B" CROSS DRAIN AT CONNECTION ROAD
o o o o 4-96 MM. ! SHALL BE PRECAST 1 M. LONG WIDTH OF THE JOINT IS 1 CM. AND FILED
7-¢6 MM. — . _WITH MORTOR ( PORTLAND CEMENT : SAND ) RATIO 1: 3 BY VOLUME
. 09 MM. © 0.20 M. 2 gl o 4 2 9. P.V.C. PIPE SHALL CONFORM TO TIS. 17 CLASS 13.5
1 b 1 G c (=] c 10. PAYMENT FOR R.C. DITCH TYPE "A” SHALL INCLUDE THE COST OF P.V.C. PIPE
0.05 E a5 il 0 BASE P ) AND RILTER MATERIAL
0.10 . 6/ / i J o — 11. R.C.DITCH TYPE "A" SHALL BE USED UNDER PAVEMENT.
of — oE e T e o T 1 . 8 9 42, RC.DITCH TYPE "B" SHALL BE USED UNDER SIDEWALK.
= B e v el | LEAN CONCRETE 1:3:6 | OL_ b
e —_— — : = BY VOLUME 0.05 9]
<! et o T can ST 7 L e ——COMPACTED COARSE SAND E75 0.02 002 ||
|o,1o|o.125‘ 0.15J 0.50 l_o.15 |o.12510.140| KINGDOM OF THA'LAND
PLAN SECTION MINISTRY OF TRANSPORT
’ DEPARTMENT OF HIGHWAYS
” ”
SECTION OF R.C. DITCH TYPE "A” AND TYPE "8” CROSS DRAIN PLAN OF R.C. DITCH TYPE "8” WITH R.C. COVER R.C. COVER OF R.C. DITCH TYPE "B STANDARD DRAWNG
SCALE 1:10 SCALE 1:10 R.C. U-DITCH
AT CONNECTION ROAD TYPE A & B

SCALE 1:10

BUREAU OF LOCATION

oy DATE: OCT 2015

DESIGNED : D.OH. & CONSULTANTS |CHEC ED:

————

REWISION

SUBMITTED : /3( SCALE: AS SHOWN
: -
(DIRECTOR OF LOCATION & DESIGN BUREAU)
pWG NO. DS-601
I
APPROVED :
SIGNATURE | DATE (FOR DIRECTOR GO AL SHEETNO. 106




D:\std dwg 2015\DS-603(REVO0)

050

CONCRETE BARRIER
/ TYPE Il

TYPE I

S S e o
’ 012, 026 _ 012 012 026
R.C. COVER
0.50 (MIN.) 0.50
[ 012, 026 _ 012 Re/ab 95M.00.1258, Po/RA.
[ o3s | — M. e
DRAIN HOLE W/GRATING © 5.00 M.(MAX.) — e W e S ~ et o A B b
3-86 MM. 0 ! ) ® !
CURB AND GUTTER 396 MM al ! pr C .~/ ] :
B 3 ple—=al o] 006 | ] i A ! — |
4 WAL = I oo N j
SLOPE ° S| AN 1 & ] L - N DRAIN HOLE 0.04X0.25 M. © 1.00 M.
8 ) g 02 S9IMM. €0.15M. w2 $IMM.©0.15M.
= b A —sommeoism. = wio #9MM.00.125M. J = 29MM.00.125M.
w|Z N ! <|o <|o
L 0z S~ 3 3@ b [ Sle b 4 K¢
S| L~ 4 = 2 10-PIMM. #IMM. 80.125M. ° 10-¢9MM. #IMM.00.125M.
0OMM.G0.125M. ) .
L ] #9MM.€0.125M. § P9 1 b P d
0.30 0.20 2-P9MM. 0.05 0.10 o1 202 0.10 0.1
(MIN.) 3 4 ] o [—~ -—Q] 0 I——— .
0.10 0.10 o °© ©
__2 0.10 < . C 4 —1—— LEAN CONCRETE BEDDING 0.10 .-1 L | FAN CONCRETE BEDDING
0.10 R 4 & —{——— LEAN CONCRETE BEDDING 1 = : T 1:3:6 BY VOLUME = = - . 1:3:6 BY VOLUME ~
. - . 1:3:6 BY VOLUME 0.10 - bl : SAND BEDDING 0.10 .#=[——SAND BEDDING
0.10 saNp BEDDNG 7\ —_— e e N
0.12 0.12 0.12 012
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 1:10 SCALE 1:10 SCALE 1:10
0.025
0.15
0.80 0.80 0.025
0.20 860.05 = 0.40 020 0.20 _ _800.05 = 0.40 0.20 Rr—
0.01
99 MM. r_—l F‘
i)
0.05 3-86 MM. "ol wl wl S
) nl v 9 -
© 915 MM. @ 0.05 M. ' 8 0.10 o} ol o
o WELDED AT BOTH ENDS PAINTED WITH RUST—OLUEM PAINT S G . = ol «
OR EQIVALENT IN TWO LAYERS AND WITH OIL PAINT ONCE 0.05 a 8
l—-ﬂg MM. __l 0.01 E_
0.50 S
GRATE BAR DETAILS CAST—IRON GRATING DETAILS
SCALE 1:10 SCALE 1:10
R.C. DITCH TYPE "D" COVER DETAILS TYPICAL R.C. COVER OF R.C. DITCH TYPE "E"
SCALE 1:10 SCALE 1:10
NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE BARRIER

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 TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

3. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24.
4. CLEAR CONCRETE COVER SHALL BE 3 CM.

STANDARD DRAWNG
R.C. U-DITCH
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TRANSFORMER, 1PHASE
(IF REQUIRED)

._

PEA'S METER
230V, 1 PHASE 2 WIRE

—LT FUSE SWITCH
(IF REQUIRED)

P P—-SUPPLY PILLAR, 1 PHASE

TRANSFORMER, 3PHASE
(IF REQUIRED)

====PEA'S METER

400V, 3 PHASE 4 WRE

LT FUSE SWITCH
(IF REQUIRED)

—SUPPLY PILLAR, 3 PHASE

1 j230v

1
¥ &

j230v

——— TRANSFORMER,
(IF REQUIRED)

PEA'S METER

(IF REQUIRED)

1PHASE

230V, 1 PHASE 2 WIRE
LT FUSE SWITCH

-—— SAFETY SWITCH

SUPPLY PILLAR, 1 PHASE

——— TRANSFORMER, 1PHASE
(IF REQUIRED)

PEA'S-METER -
400V, 3 PHASE 4 WRRE

Q’_u FUSE SWITCH
(IF REQUIRED)

—— SAFETY SWITCH

I

SP SUPPLY PILLAR, 3 PHASE

> : ;
\® N\ - 1 : j230v } ) i
| l 1230v 1 [ iz30v i
LIGHTING CIRCUIT  LIGHTING CIRCUIT BN E H : j230v
NO. 1 NO, 2 \® \® \®ucnnns CIRCUIT Gf é{ N \® T T ézzov §
LIGHTING CIRCUIT  LIGHTING CIRCUIT T3
NO. 1 NO. 2 LIGKTING CIRCUIT NO. 1

BLOCK DIAGRAM 1

BLOCK DIAGRAM 2

T —
ot
g

- TRANSFORMER, 1PHASE
(IF REQUIRED)

|~—— CONCRETE POLE

| Py
=

BLOCK DIAGRAM 3

TRANSFORMER, 1PHASE
(F REQUIRED)

&
&
e gl

BLOCK DIAGRAM 4

BRI *INY

= =}=—CROSSARM (IF REQUIRED)

D:\std dwg 2C15\EL-102(REVCD)

/ (v == — T~ CROSSARM (i REQUIRED) / ==l - A
E— T FUSE SWITC — <
= ~)~—CROSSARM (IF REQUIRED) E 5} LIF FRCQEUIR!ZVIST) H =] T}~ CROSSARM (IF REQUIRED) (IF REQUIRED)
—~—LT FUSE SWITCH ( LT FUSE SWITCH |__ TRANSFORMER, 3PHASE
(IF REQUIRED) |__ TRANSFORMER, 3PHASE (IF REQUIRED) LI 1] (F REQUIRED)
(IF REQUIRED) L
\ o <
SERVICE ENTRANCE CAP ———| o _k b~ fa]
() 5 R H i 0.15 (MIN.)
Te) | 0.15 (MIN.) J.
! j
o
g: & 0.15 (MIN.)
— CLAMP SUPPORT : 0.15 (MIN.)
R : i !
SC (TYP.) | D) !
Il L
METER, -———————— ‘
HARD WOOD MOUNTING N
s
LQUIBTIGHT FLEXIBLE RSG: (TIP:) ou METER IN ALUMINUM CABINET, i
] T LE —— T
! HARD WOOD MOUNTING
METAL CONDUIT (TYP.) P * SEE NOTE 5 |
CABLE GLAND. (TYP.)——— SAFETY SWITCH, OUTDOCR TYPE, —|f— A
SUPPLY PILLAR, 1PHASE —— /o T & = : d i -
I P HORTAR (1Y) Iﬁ/———— SUPPLY PILLAR, 3PHASE HARD WOOD MOUNTING SEE NOTE 5
FEEDER & GROUND CABLE 1.8 (MIN.)* ,L MAIN & GROUND CABLE 1.8 (MIN.) SAFETY SWITCH, OUTDOOR TYPE,
IN RSC 5 SEENOTES t IN RSC ¥ HARD WOOD MOUNTING M
COUPLING(TYP.)- S | | — | MAIN & GROUND CABLE ! 1.8 (Mirt)
8 ] S Ty 1.8 (MIN.)* el IN RSC | &
0.60 (MIN.) i 0.60 "(MIN.) .~ || SEEgOTE)a 0.60 (MIN.) 0.60 (fv(!;g.)' |
BUSHING (TYP.)— S w [ IR : |
=] ] N AT . G ‘\_ ! 0.60 (MIN.) i 0.60 (MiN.)
5 OHMS . e Al : .
EXOTHERMIC WELDING (TYP.) (MAX.) \—FEEDER CABLE, NYY OR CV 0.60 (MIN.) 0.60- (MIN.) MAX. MAIN CABLE, NYY OR CV LA . .
| *SEE NOTE4 - 3 C *SEE NOTE 4 \
CABLE TO GROUND ROD (TYP.) HDPE CCNOUIT (TYP.) - 5 ngys NCAIN. CABLE; WYY OR: Y
GROUND ROD (TYP.) 5 OHMS \ (Ax.
(MAX) ~FEEDER CABLE, NYY OR CV SEENOTE 4
*SEE NOTE 4
TYPE 1,2: FOR SUPPLY PILLAR INSTALLED ON METERING POLE TYPE 3,4: FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE
TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM
NoT 10 SCALE
NOTES :
KINGDOM OF THAILAND
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED. MINISTRY OF TRANSPORT
2. FOR GROUNDING SCHEMATIC, SEE DRAWING NO. EE-103. DEPARTMENT OF HIGHWAYS
3. IF RCO EQUIPPED IN SUPPLY PILLAR, THE HEIGHT MAY BE REDUCED TO 1.5 METERS. STANDARD DRAWING
4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF PEA, THE RESISTANCE ROADWAY LIGHTING
. BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS. ELECTRICAL CONNECTION TO PEA'S POWER SUPPLY
; REA 1 £, MA S SWITCH.
5. THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, OUTDOOR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCI SESENED Y, s e comrrs ‘ crecken; PR et [ e oot 2015
6. THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOW'S _aPE
GENERAL SPECIFICATION AND STANDARD CF STREET LIGHTING AND SPECIAL PROVISION (IF ANY). SUBMITED SCALE: AS SHOWN
(DRECTOR OF LDCAT};N & DCSIGN BUREAU)
DWG NO.EE-102
APPROVED :
REF. REVISION SIGHATURE | DATE (FCR DIRECIOR CENERAL) SHEET NO. 183
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( (vw J————RCD [,= 30 mA. (MAX)
FROM UNIT SUBSTATION
u MUST BE GROUNDED
o | 28 [ Ror | /— 25 (MAX)

(3-# 4-WRE) ! ! Yo e MM IECOT (THW))

-

UNDERGROUND SERVICE
) (WITHOUT GROUND WIRE INCLUDED)

TO DRIVEN ROD

CU. CLAD ¢ 5/8"X8 FEET
5.1 (MAX.)

= * SEE NOTE 1.

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

C«t/\-
FROM UNIT SUBSTATION
l (DIRECTLY), POC OR

.l

OH. SECONDARY LINE
(3-# 4-WIRE)

E I I
SUPPLY PILAR II UNDERGROUND SERVICE OR RACEWAY SYSTEM
N[ = > 2 H (WITH GROUND WIRE INCLUDED)

d

BONDING
HERE
1S A MUST

TO DRIVEN ROD

CU. CLAD » 5/8"X8 FEET
5.0 (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
J? = OVERCURRENT PROTECTION (CB OR FUSE)
= RESIDUAL CURRENT DEVICE

—-.—-— = GROUND WIRE / EQUIPMENT GROUNDING CONDUCTOR (GREEN OR GREEM/YELLOW INSULATED WIRE)

———— = BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM’. CU INSULATED(MIN.) CR OTHERWISE INDICATED ON THE ORAWING.

AN

FROM UNIT SUBSTATION

OH. SECONCARY LINE

(3-# 4-WIRE)

[ (CIRECTLY), PDC OR

AW—

}—-—-LIGHTNING ROD

TO DRIVEN ROD
CU. CLAD ¢ 5/87X8 FEET
5.0 (MAX.)

* SEE NOTE 1.

UNDERGROUND SERVICE
(WITHOUT GROUND WIRE INCLUDED)

METHOOD ®) : LIGHTING WITH HIGH—-MAST TECHNIQUES FOR ROAD

(LIGHTING POLE/COLUMN INACCESSIBLE TO PUBLIC)

FROM UNIT SUBSTATION
(DIRECTLY), PDC OR
OH, SECONDARY LINE

(3-8 4-WIRE)

/_}
B

i
t
1
T

i
i
t
T
T

|

Il;

TO DRIVEN ROD
CU. CLAD ¢ 5/8°X8 FEET
5.1 (MAX)

* SEE NOTE 1.

METHOD (® : LIGHTING FOR ELEVATED ROAD

i IR IO
\—UNDERGROUND SERVICE OR RACEWAY SYSTEM
(WITH GROUND WIRE INCLUDED)

(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

MUST BE GROUNDED
[ (MIN. 50 MM. IECOT (THW))

RCD | = 30 mA. (MAX.)

NOTES :

y —J LIGHTNING- RGD

FROM UNIT SUBSTATION RCD, 4-POLE, | = 300 mA. (MAX.)
(DIRECTLY), POC OR
OH. SECONCARY LINE X,

MUST BE GRQUNDED
(3-# 4-WRE) RCD ¥

(MIN. 50 MM. IECO1 (THW))

11

]
==

SUPPLY PILLAR
N

]

|
d .
L—UNDERGROUND SERVICE

(WITHOUT GROUND WIRE INCLUDED)

3
N
<

Bmm TO DRIVEN RCD
CU. CLAD ¢ 5/87X8 FEET
IS A MUST 5h (MAX)
= * SEE NOTE 1.

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

1. FOR THE AREA DIFFICULTLY TO MAINTENANCE WMTH APPROVAL OF MEA/PEA, THE RESISTANCE
BETWEEN GROUND AND GROUND RCD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
2. THIS GRCUNDING SCHEMATICS ARE ALSO APPLIED FOR 1 PHASE ELECTRICAL SYSTEM.
3. INITAIL DRAWING: MEA STANDARD DRAWNG REF. DWG. NO. UG—10-004, REVISION NO.), DATED 3157 JULY 2014,

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROADWAY LIGHTING
GROUNDING SCHEMATIC

BUREAU OF LOCATION

DESIGNED : D.OM. & COHSULTANTS |CNECKED: & DESON DATE: OCT 2015
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O.IQ, LENGTH lo.10
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CONCRETE POLE

ELEVATION

CONCRETE FOUNDATION

INCOMING SERVICE CONDUIT——

FROM MEA/PEA’S POLE,

SIZE AS INDICATED ON WRING DIAGRAM

SUPPLY PILLAR ON CONCRETE POLE

NOT

TO

SCALE
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ELEVATION [

——ANCHOR BCLTS

$12 MM. x 0.20 M,

7 _GROUND LEVEL
S\

TR

——925 MM. PVC CONDUIT

FOR GRCUNDING CONDUCTOR

SUPPLY PILLAR ON CONCRETE FOUNDATION

NOT T0

SCALE

NOTES :

P

i
\_—_EXOTHERMIC WELDING

12 MM. BAKELITE BACKBOARD —-—

18W. FLUORESCENT
LIGHTING WITH SWITCH

FRONT

FOR EQUIPMENT MOUNTING

REAR

ALUMINUM INSECT
SCREEN AROUND PERIMETER

MULTI TERMINAL
COPPER GROUND BUS

FGALVAN]ZED STEEL CHANNEL
I/ 0.40*

MORTAR
0.60* (i )
At
T TG
N I n" 17
o :l Il %14 o
Ll o ANCHOR_BOLTS . l} :I :; .20
o #12 MM! x 0.20 44, s ]: r P
a . Il oy ‘I a
7 GROUND LEVEL a i
ARDTDVERNN " . PR :: Wl
e
~ 40 |: B
z Ay
EJ v oy
b ot ok
32 - 4 . atng I
=3 oy My
1
|

e GROUND ROD ¢ 5/87x2.40 M.

SUPPLY CONDUIT, SIZE AND NUMBER AS INDICATED ON WIRING DIAGRAM,
AND SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.

. ALL DIMENSICNS ARE IN METERS UNLESS OTHERWISE INDICATED.
. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 20 MPa. (204 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.

> o

* SEE NOTE 3

SECTION A-A

. THE DISTANCE MAY WITH THE PERMISSION OF DCH BE REDUCED CR SPECIFIED ON THE DRAWING.
THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

GENERAL SPECIFICATION ANO STANDARD OF STREET LIGHTING AND SPECIAL PROMISION {IF ANY).

o

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 PERSCN.

N o

TRIP RATING AS INDICATED ON THE DRAWING.

© ©

. ALL EQUIPMENT AND WIRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTCRY ASSEMBLY.
. CIRCUIT BREAKER SHALL BE QUICK—MAKE, QUICK-BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CIRCUIT CURRENT PROTECTION,

. LIGHTING CONTACTOR SHALL BE DISCHARGE LIGHTING LOAD AND HAVE THE RATING OF CONTACTOR AS INDICATED ON DIAGRAM.
. PHOTO SWITCH SHALL BE OUTDOOR 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 FCR 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 DISCRETION OF THE ENGINEER.
10. THE SIZING OF SUPPLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USABLE SPACE 10%(MIN.) FOR FUTURE ADDITION.
11. THE CONTRACTOR SHALL PROVIDE

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

— ELECTRICAL HAZARD SIGN CF APPROVED BY DOH ATTACHED ON THE OUTSIDE OF THE DOOR.

~ LIGHTING AND RECEPTACLE EQUIPPED INSIDE FOR MAINTENANCE (IF SPECIFIED).
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/-SEE DETAIL A

R

CURB

** SEE NOTE4

SEE DETAL A —\
EXTRA EMBANKMENT :

P ORANGE REFLECTIVE SHEET
(RETRO — REFLECTION LEVEL 1),
TS. 606
$_.
i
SHOULDER T NN
\r—
\ * SEE NOTEB
;
——
e
0.50(MIN
[ DETAIL A
50(MINp***
(<] o
1.50 | 8 £
< =<
** SEE NOTES E [
5 5
3 3
= =
' o / i S} TWO-WAY TRAFFIC DIRECTION

SHOULDER EDGE

!

ONE—WAY TRAFFIC DIRECTION

0.50 —~—PAVEMENT EDGE

ddh

H—cure
WALKWAY PAVEMENT
8 | ]
ON WALKWAY

NOT

MATALLIC POLE

W j,o,

CONCRETE FOUNDATION

GROUDING DETAILS

NOT T0 SCALE

0:\std dwg 2015\EE—105(REV0O)

50x4.5MM.(225 SQ.MM.) GROUNDING

/ELECTRODE CONDUCTOR (GALVANIZED
)

NOT LESS THAN 85 MICRON
/—ECO1 (THW) CABLE, 16 SQ.MM.(MIN)

~EXOTHERMIC WELDING
| -—p5/8"%2.404, GROUND ROD

ON SHOULDER

LOCATION OF LIGHTING POLE, AT GRADE

TO SCALE

l——2x2.5MM2|EC|0. 2,56
UP TO LANTERN (TYP.)

DIRECTION OF TRAFFIC

SECTION A—-A

MMZIECOI(THW)

R

i h—

=
—
=

ALUMINUIM PLATE OR BAKELITE SHEET (TYP.)

GROUNDED JUNCTICN (SEE NOTE 6)

CIRCUIT BREAKER/FUSE OR RCD (IF SPECIFIED)

(Tve.)

SERVICE DOOR (TYP.)
TERMINAL BLOCK (TYP.)

MAIN CABLE LOAD (TYP.)

TYPE1: FOR LIGHTING POLE, SINGLE ARM OR DOUBLE ARM(1 PHASE)

SERVICE DOOR DETAILS

NOT T0

VARIET
OUTREACH_ ____ s QUTREACH ; OUTREACH |
NE S | e TN -
/
5= . BE al
‘\/‘\ NVA~ o . If / I
1 T 7 BASE BOLT % =3
T ANGIE TILT ANGLE \/ TLT ANGLE 4-g 1"
PLAN
NOT TO SCALE
v { 7 T %—1 |0.05(MIN)
% TAPER APPROX 1:140 _ % TAPER APPROX 1:140 GROUND LEVEL
¢ T 1—RB12 =
g 2 8-RB12 -
E g RBO —L E
= .20
3 3 S A BASE BOLT #1"(OR 25MM.)
= =
PVC CONDUIT N
CABLE
CONCRETE
| SERVICE DOOR | SERVIcE DOOR
e =
i p— - AR
OVERHANG 31 OVERHANG é{ OVERHANG e
3 — A
11t U "=]— 0.10 LEAN CONCRETE

LIGHTING POLE, SINGLE ARM

NOT T0 SCALE

N

TYPE 2: FOR LIGHTING POLE,

[

N o

P

oW

@

DOUBLE

LIGHTING POLE, DOUBLE ARM

NOT TO SCALE

TABLE

3O 1:3:6 BY VOLUME
TSt S— 0.10 COMPACTED SAND

LIGHTING POLE FOUNDATION DETAILS

NOT T0 SCALE

HEIGHT
(M)

x(cH) | Y(eMy | z(ewm) REMARK

40x40 | 80«80 120 FOR SIDE ENTRY OR POST TOP MOUNTING

50x50 | 100x100 120 FCR SIDE ENTRY OR POST TOP MOUNTING

NOTES :

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 30 MPa. (306 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.

. REINFORCING STEEL SHALL BE GRADE SR24 (TIS. 20).

FOR THE CENTRAL URBAN AREA WHERE CURB CONSTRUCTED AT THE EDGE OF PAVEMENT,

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
PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWING.

. THE MINIMUM CLEARANCE BETWEEN COLUMNS AND SHOULDER SHALL NOT BE LESS THAN 0.5 METERS.

WHERE NO SHOULDER, THE CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NOT

BE LESS THAN 1.5 METERS. BUT WHERE THER IS NOT

REASCNABLY ATTAINABLE SUCH BRICGE AND LIMITED

SPACE AREA, THE MINIMUM CLEARANCE MAY WITH THE PREVIOUS PERMISSION OF DOH BE REDUCED BUT

NOT LESS THAN 1.0 METERS.

. THE LOCATION OF GROUND JUNCTIOCN CAN BE ADJUSTED BY THE DESIGN ENGINEER DECISION.
. THE PILE FOOTING USING PC.PILE (Z—0.20M.x0.20M. (ALLCWABLE LOAD = 8 TON/PILE) IS REQUIRED.

FOR SCFT CLAY OR SLOPE SHOULDER CONDITION. THE CCNTRACTOR SHALL SUBMIT THE PREVIOUS DRAWING

TO THE ENGINEER PRIOR TO CONSTRUCTICN.

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

ARM(2 PHASE)
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SYMBOLS

DESCRIPTION

FIGURE

SYMBOLS

DESCRIPTION

FIGURE

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

INSTALL WITH NORMAL POLE.

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

“NSTALL WATH MASTZARN “POLE (RIGHT™ QUTREAUH); ™ mommsws o v

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

4—ASPECT SIGNAL HEAD, RED—AMBER-GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L—TYPE INSTALL WITH MAST—ARM POLE (RIGHT OUTREACH).

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

4—ASPECT SIGNAL HEAD, RED—AMBER-GREEN RIGHT ARROW—GREEN LEFT ARROW,
L~TYPE INSTALL WITH MAST-ARM POLE (RIGHT OUTREACH).

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

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).
SS RR

4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.

3—ASPECT SIGNAL HEAD, RED—AMBER—GREEN, VERTICAL ARRANGEMENT
INSTALL WITH MAST-ARM POLE (LEFT OUTREACH).

-

%)

4—ASPECT SIGNAL HEAD, RED—AMBER-GREEN STRAIGHT ARROW-GREEN LEFT ARROW,
L-TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.

wn
P

4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN STRAIGHT ARROW, GREEN RIGHT ARROW,
L—TYPE INSTALL WITH MAST—ARM POLE (LEFT OUTREACH).

4—ASPECT SIGNAL HEAD, RED—AMBER-GREEN RIGHT ARROW-GREEN LEFT ARROW,
L—TYPE OR VERTICAL ARRANGEMENT INSTALL WITH NORMAL POLE.

-
)

4—ASPECT SIGNAL HEAD, RED—AMBER—GREEN RIGHT ARROW-GREEN LEFT ARROW,
L-TYPE INSTALL WITH MAST—ARM POLE (LEFT QUTREACH).

DOUBLE 3—ASPECT SIGNAL HEAD, RED STRAIGHT ARROW—AMBER—GREEN STRAIGHT ARROW,
ARROW, RED RIGHT ARROW—AMBER—GREEN RIGHT ARROW, VERTICAL ARRANGEMENT IN
STALL WiITH NORMAL POLE

(LEFT OUTREACH).

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

ASPECT SIGNAL HEAD, GREEN STRAIGHT ARROW

ASPECT SIGNAL HEAD, GREEN RIGHT ARROW

PRIMARY SIGNAL

ASPECT SIGNAL HEAD, GREEN LEFT ARROW

SECONDARY SIGNAL

SS

ASPECT SIGNAL HEAD, RED AND GREEN
STRAIGHT ARROW

RR

ASPECT SIGNAL HEAD, RED AND GREEN
RIGHT ARROW

TRAFFIC SIGNAL SYMBOLS
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. BORDER, WHITE COLOR
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RED—-AMBER—GREEN

RED—AMBER—GREEN STRAIGHT ARROW

| ORDER, WHITE COLOR

0.05

RED—AMBER-GREEN LEFT ARROW

| BORDER, WHITE COLOR

BACKING BOARD, BLACK COLOR o
o

/————_—=>—BORDER, WHITE COLOR

BACKING BOARD,
H BLACK COLOR

. BORDER, WHITE COLOR
) LANTERN, ¢ 300 MM.

BACKING BOARD,
BLACK COLOR

=]

LANTERN, @ 300 MM.

ORDER, WHITE COLOR

BACKING BOARD,
BLACK COLOR

LANTERN, ¢ 300 MM.

BACKING BOARD, BLACK COLOR n

LANTERN, ¢ 300 MM.

0.05

RED—AMBER—GREEN RIGHT ARROW

BACKING BOARD, BLACK COLOR

=
Q LANTERN, ¢ 300 MM.

LANTERN, ¢ 300 MM.

LANTERN, ¢ 300 MM.

0.05

LANTERN, ¢ 300 MM.

DRI

0.05

©

RED—AMBER—GREEN STRAIGHT ARROW—GREEN LEFT ARROW

X

/—————>———BORDER, WHITE COLOR

BACKING BOARD,
H BLACK COLOR

3 BORDER, WHITE COLOR
LANTERN, # 300 MM.

BACKING BOARD, BLACK COLOR

0.05

LANTERN, # 300 MM.

LANTERN, ¢ 300 MM.

LANTERN, 8 300 MM.

n
=
o

BI00
Coee

0,05

LANTERN, 8 300 MM.
\&

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

/,_—'E\—BORDER. WHITE COLOR

BACKING BOARD,
| BLACK COLOR

ORDER, WHITE COLOR

LANTERN, # 300 MM.

BACKING BOARD,
BLACK COLOR

<]

LANTERN, ¢ 300 MM.

LANTERN, # 300 MM.

0.05

LANTERN, & 300 MM.

G0ee

0.05

N

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

Y BORDER, WHITE COLOR

BACKING BOARD, BLACK COLOR

0.05

LANTERN, ¢ 300 MM.

@
D)

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

LANTERN, ¢ 300 MM.

@ Q¢

SIGNAL HEAD
NOT 70 SCALE

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 CUMATIC CONDITION.

2:ALL-SIGNAL *HEADS - BHALL- BE  OF -VISOR,- BLACK - COLOR, -RECIDLY. .UNDER-NORMAL. .riovoo v o

OPERATION. THE VISOR SHALL BE SECURELY ATTACHED TO A SIGNAL HEAD.

3. LAMP SHALL BE HALOGEN OR LED.
3.1 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 WITHOUT ANY MODIFICATION.

~ LED IN RED AND AMBER COLOR SHALL BE MADE FROM AllnGaP
(ALUMINUM INDIUM GALLIUM PHOSPHIDE). LED IN GREEN COLOR SHALL BE MADE FROM
InGoN (INDIUM GALLIUM NITRIDE) OR GoN (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 CLIMATIC 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 l )

CERTIFICATE FROM THE INTERNATIONAL INSTITUTION DECLARATION OR OTHER INSTITUTION
IN THAILAND WITHIN 2 YEARS FROM BIDDING DATE.

— OPERATING TEMPERATURE: 0 'C TO +65 C

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

— THE LUMINOUS 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 UGHT ON, TO AVOID THE CONFUSION OF THE MOTORIST.

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

— UFETIME: > 80,000 HOURS (70% LUMEN MAINTENANCE), TEST AND PROJECT
CONFORMED TO IES LM—B80/TM—21 OR OTHER SPECIFIED ON THE DRAWING OR
SPECIFICATION.

— HEAT DISSIPATION METHOO BY PASSIVE COOLING.

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

PRINCIPLE OF TRAFFIC SIGNALS LOCATION

1. EACH APPROACH ROAD SHALL BE SERVED BY A MINIMUM OF TWO SIGNAL FACES I.E.
PRIMARY SIGNAL AND SECONDARY SIGNAL.

THE PRIMARY SIGNAL WHICH WILL BE LOCATED NOT LESS THAN 1.0 METER BEYOND
~THE~STOR 'LINE-ON-NEARSIDE -OF - THE-ROAD BUT-NOT-OVRER THE& -CROSSING: APRROACH.. . -
BUT NOT OVER THE CROSSING APPROACH, NO PART OF ANY SIGNAL SHALL BE WTHIN

0.5 METER OF CURB LINE. FOR MORE THAN 3 LANES, THE ADDITIONAL SIGNAL MAY BE
LOCATED ON THE MEDIAN NEARSIDE OF THE ROAD.

3. 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 CURB LINE. ——  LOCATION |oF
TRAFFIC SIGNAL
'/

—

N

>

12.5 M.

3.0 M. Y ‘

T

[

FIG.—1 LOCATION OF SECONDARY SIGNAL

o

. 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 DIRE‘CT\ON.
. 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.

o

® N

TABLE 1: MINIMUM MISIBILITY DISTANCE

85™ PERCENTILE SPEED MIN. VISIBIUTY DISTANCE
(KM./H.) M)
30 50
40 65
50 85
60 10
70 140
80 165
20 185
100 230
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CAP PLATE, 6MM. THK. _L

LANTERN WITH
VISOR

VARIES
0.50

I 0.50

0.50 0.50

2.60
0.50

0.50

| %—w‘m;oxﬂn
ﬂ

WHITE

$ 100 MM. GALVANIZED STEEL PIPE
4,5 MM. THK., PAINTED

30x30 CM. STEEL BASE PLATE, 10 MM. THK-
616 MM. ANCHOR BOLTS AND NUTS

SHOULDER OR
MEDIAN

—1— CONTROLLER CABINET

4—916 MM. ANCHOR
BOLTS AND NUTS

0.05

/— TRIM, 2CM.

0.35
0.20

¢ 2° RSC

EXOTHERMIC
WELDING

GROUND ROD, CU. CLAD ——— 0.50

95/8" x 2.40 M., LONG

5 OHMS(MAX.), SEE NOTE 9

# 27 RSC

A
| C K
/

¢ 15 MM, BOLT —Z7

<1 — CONCRETE FOUNDATION

- =——0.10 COMPACTED SAND

N

CONCRETE FOUNDATION

-
g NO.‘IO COMPACTED SAND

NORMAL POLE INSTALLATION

SCALE

PLAN—CONCRETE FOUNDATION

SCALE

2-#6MM. REINFORCEMENT

1:20

0.30

CONCRETE FOUNDATION

7 S
P
¢ 2° RSC

SECTION A—A

SCALE 1: 20

0.70

1:25

fe=——® 100 MM. GALVANIZED STEEL PIPE,
4.5 MM. THK.

0.12

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

0.025

DETAIL—STEEL POLE

SCALE 1: 20

(o]

ONCRETE FOUNDATION

0.05 ] | 0.05

0.15

CONTROLLER CABINET

SCALE 1:20

1

/—B-DB12

0.50

~—RB9 © 0.20

SECTION B-B

SCALE 1:100

NOTES :

N

©

0.025

>

0.025
o

- ¢ 100 Ml GALVANIZED STEEL PIPE
4.5 MM. THK. 6.

0.30

0.25

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

~

0.025
[

PLAN—BASE PLATE

SCALE 1:20

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT
28 DAYS SHALL BE 20 MPa (204 KG/QAZ).

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

THE CALCULATION SHEETS TO THE AUTHORIZED ENGINEER FOR APPROVAL PRIOR TO CONSTRUCTION.
THE PILE FOOTING USING PC.PILE ET—O.ZOM.XOJOM (ALLOWABLE LOAD = 8 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 BE APPUED.

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

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,

BUST NG ACUIDENTAL BLOWS, COATED WITH DARK 'GREY TOLBR, "WiTHOUT CORROSION. SHEET WETAL ™
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 SUITIBLY
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 BINDING ON THE FRAME OR THE BASE AND
PROVIDE WITH LOCKED.

3. THE FRONT WINDOW WITH LOCKED FOR CONTROL KEY AND INDICATOR LAMPS SHALL BE PROVIDED.

4. THE CABINET SHALL BE ARTIFICIALLY VENTILATED WITHOUT FAN FOR HEAT DISSIPATION AND
HUMIDITY RESISTANT.

5. THE CONTROLLER CABINET SHALL BE THE STANDARD PRODUCTION FROM MANUFACTURER INCLUDING
BRAND NAME, TRADE MARK BE LAWFULL.

6. THE SIGNAL CONTROLLER SHALL BE MICROPROCESSOR TYPE.

7. THE CONTROLLER SHALL BE OF LIGHTNING PROTECTION DEVICE

8. 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.

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

TME SWTCH SHALL BE CAPABLE TO BE SET NOT LESS THAN 4 PROGRAMS A DAY (EXCLUDING
FLASHING).

10. WHEN FLASHING OPERATION IS CALL FOR, THIS SHALL BE PROGRAMMED AS RED FLASHING ON THE
SECONDARY TRAFFIC DIRECTION AND AS AMBER FLASHING ON THE PRIMARY 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 SIGNAL INDICATION OF
DIFFERENCE PHASINGS AT THE SAME TIME.

13. 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 DELIVERY THEM TO DOH ON THE COMPLETION DATE. THE CONTRACTOR
SHALL PROVIDE 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-BUILT) FIXED TO A CLEARING VISUALITY PLACE INSIDE THE CONTROLLER CABINET.

15. THE CONTROLLER SHALL BE PROVIDED WITH PILOT LIGHTS SHOWING PHASING, DETECTOR ACTIVATION.
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.

16. 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.

16.2 DOCUMENT EVIDENCE SHOWING THE PURCHASE OR ACQUISTION 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.
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2. CONCRETE MINIMUM ULTIMATE STRENGTH (CUBE 0.15x0.15x0.15) AT 28 DAYS SHALL BE 20 MPa (206 KG/CM’).
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28 DAYS SHALL BE 20 MPa (204 KG/CMZ).

3. REINFORCING STEEL SHALL CONFORM TO TIS.20, GRADE SR24.
4.|C.1| HANDHOLE, STANDARD TYPE, SIZE 0.70x0.70x0.70 M.
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. = 35 34 4¢ 3o L2 WORKING STEEL STRESSES: .
o~ : S £ T‘L M "g PLAIN BARS , fa x 1200 KC./O4.
" ] 1 | L .8 _—— -!'-Es DEFORMED BARS , %o = 1,400 KG./Od
¥ = A ! T C] { ¢ J “l°nz 1.3 WORKING CONCRETE STRESS, Te 3 80 KG./ CHZ
2 Y T T - a P il A o 2. CONCRETE SHALL HAVE THE 20- DAS MNIMUM ULTHATE COMPRESSIVE STREMGTH , BASED ON
¥ u 2 Lvs W] FOR SIMPLE SPAN BOX l i i | z {5315 % 13 CM. CUBE SAMPLES, OF (80 KG./CM.2 AND SHALL HAVE A MINIMUM CEMENT CONTENT
g CULVERT SEE DWG NO BC- O3 LENGTH | l Lo | OF 320 KG. PER CUBIC METER OF CONCAETE. THE FOLLOWING IS THE SUGGESTED COWCRETE
Rx1/2DIA OF MAIN BAR ] MIX PROPORTIONS PER CUBIC METER
; EOETAILS FOR MULTIPLE BOXES PLAIN BAR DEFORMED BAR TYPE | PORTLAND CEMENT 320 "G’.
| T scALE vamiEs SAWD 043 W
H + : 3
A V3 VI V2 CRUSHED OR GRAVEL 0.8 W
L—‘// | . SECTION C¢—C | i oo
/ I | NOT TO  SCALE t WITH THE MAXIMUM SLUMP &F 10 Of
c [ ﬁl o
o
[0 o S o —— 2 /' * oR - ': 3. CLEAR CONCRETE COVER SHALL BE 50 O4 EXCEPT THE BOTTOM OF BOTTOM SLASS OR WALLS
S —a ] : ¥ I3 ” i ,_l ;
i e H & Ei | vames 'x EXiy AT WHSCH CLEAR COVER OF 7.3 OM. SHALL BE PROVIDED,
+\ N - i L - . a3 1 VARIES
o i 1 , { s I % . VARES N 4. ML DIMENSIONS SHOWN ARE W CENTIMETERS UNLESS OTHERWISE INOICATED.
i 1 g "
; . - NeLE ) & he iE-—¢ @ @ 5 MEBARS B 4 OF LARGER SHALL BE TIS 24 GRADE SO 30 DEFORMED BARS, OTHERS SHALL BE
e f x 4
R ! i 17 A TIS 20 GRADE SR 24 PLAIN BARS UNLESS OTHERWISE INOCATED
! Q o | I § L ‘8. LOCATIONS OF LAP SPLICE OF REBARS SHALL BE APPROVED 8Y THE EWGINEER.
= ; h b loH— Y T -
4 I | ‘ ¥ £ VN z i - 7. LAP LENGTH SHALL NOT BE LESS THAN 40 DIAMETERS OF BICGER BAR FOR PLAN BARS
‘ ’ 2 3 g
Lo d ! 3 H ? - AND 24 DIAMETERS OF BIGGER BAR FOR DEFORMED BARS.
- U ¥ DETAILS FOR SKEWED SINGLE BOX va : 3 l
7 | NOT To SCALE —_— DETAIL 3 L vames | & IN CASE OF SALINE PROTECTIOM, HIGH SULPMATE RESISTANT FORTLAND CEMENT TYPE 3 CONIORMING
e ! NOT TO SCALE . :

-DETAL 3

DETAR |

DETAILS FOR SKEWED MULTIPLE BOXES
NOT T

SCALE

+

¥

REINFORCDMENT

REINFORCEMENT

/_mUTKX VATH TAR(BOTH SIOES)

ve]

173 81 DO CM.LONG (@ 30 CM. SMOOTH DOWEL BARS
COATED WITH ASPHALT OR OTHER APPAOVED MATEMAL

-4
——f faTALL
e [_ 3 AB
f—— CONSTRUCTION JOINT

7

CELOTEX WITH TAR

MASTIC JOINT SEALER 2.3CM.

B
—L !
COMPACTID  FILL

LL[AN CONCRETE 1:3°3
BY VOLUME

EXPANSION JOINT DETAIL

SCALE

' 23

ON WHOWALL SIDE OF JOINT TO ALMOW FOR MOVEMENT
OF WINGWALL AMNO PLACED ALOWG SLAB AND BOTH WallS.

|

@

BAR BENDING DIAGRAMS
wor 10 SCALE

i f.

Names

onr

VA RIES

9

TO TIS 15 SPECFICATIONS SHALL BE USED INSTEAD OF TYPE | PORTLANO CEMENT.

»

5

THIS DRAWING

1S ADAPTED FROM DOH DWG, NO. 7B /9.

WORK THIS DRAWING WITH DWG. NOS. BC-O1, BC-02,BC -03 AS REQUIRED.

11. THIS DRAWING SHALL BE USED FOR NEW CONSTRUCTION OF R.C. BOX CULVERT
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MORTAR
PLASTERING

MON BRICK

CONCRETE SLAB BLOCK OR PAVING BLOCK
coafln ﬁ COARSE SAND 0.05 M_(MIN.)

N 7 I
7 1
}
[T earm P unoER SIDEWALK
s 1 i
] SLEEVE P.V.C. PIPE 8 1
[ 1T % GROUND LINE
g S el 4+ o .. T I LEAN CONCRETE 1:3:6 BY VOLUME
(= “ ks .
[ - COMPACTED COARSE SAND
n
ol.
a

RETAINING WALL TYPE 1A MASONRY BRICK WALL

SCALE 1:10

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

EARTH FILL UNDER SIDEWALK
DB 12 MM © D.25 M FOR H 51.50 M
DB 12 MM © 0.25 M FOR H > 1.50 M
DB 12 MM @ 0.25 M FOR H s1.50 M 3
DB 12 MM © 0.25 M FOR H > 1.50 M <
8
&
[}
@
°
i 1 ]
X
1"CRUSHED ROCK OR 1" GRAVEL
0.30 GEOTEXTILE WEIGHT 200 g/m? (MIN)
A J SHALL CONFORM TO ASTM 3776
WRAPPED AROUND
SLEEVE P.V.C. PIPE 8 0.10 M—1
B,
§ DB12 © 0.20
EXISTING GROUND ol
7 2
o ¥ f - —c}
o
Le]
S
. A . 5 g i
LEAN CONCRETE 1:3:6 BY VOLUME P S T L E
- R R . r I -
=
COMPACTED COARSE SAND S

RETAINING WALL TYPE 2A
1:10

SCALE

s B B e CONCRETE. SLAB. BLOCK QR BAVING BLOCK . o v

' RB9 © O|5 M—‘\ ——I—’—‘

/—COARSE SAND 50 MM (MIN.)

i

RETAINING WALL TYPE 2A (FOR SIDE WALK)

RETAINING WALL DIMENSION

7 H (M) |o0.61]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
FLL UNDER SIDEWALK ! 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
EARTH FILL UNI
= Lt qPa) | 30| 33| 35| 37| 40| 43| 47| 50| 53| 54| 57| 60| 63 ] 66 70
3 SLEEVE P.V.C. PILE 0 17
] /
° RB9 © 0.10 M
o
S
. _ RETAINING WALL TYPE 2B (FOR SIDE FILL)
2 Lt el U e « 7 =I—LEAN CONCRETE 1:3:6 BY VOLUME
>, . > il - - ’ RETAINING WALL DIMENSIO|
— ~——— COMPACTED COARSE SAND N
" 0.50 H (M) | o0.61 0.70] 0.80] 0.90/1.00]1.10]1.20]1.30[1.40[1.50]1.60]1.70[1.80 1.80]2.00
b= B (M) |0.85]0.951.00[1.05]1.15|1.20[1.25]1.30|1.40{1.50] 1.60[ 170 1.85 [ 1.95] 2.15
qukPa) | 42| 46| 51| 55| s8[ 63| 68| 72 75] 77| 80| 83| 84| 87| &7
RETAINING WALL TYPE 1B CONCRETE WALL
SEALE ¥ £ 10 SHOULDER
SIDE FILL:
STRIP SODDING
~_11
2
0.20
005 |
Lk NOTES:
1. ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.
SAND EMBANKMENT 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 35 MPa (357 Kg/cm2)
FOR 0.15x0.15x0.15 M CUBE AT 28 DAYS.
L 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
DB12 @ 0.25 M FOR H $1.50 M OF THE WALL AND THE FOUNDATION FACING THE MARINE SOIL SHALL BE ADDED 0.025 M FROM
DB12 @ 0.25 M FOR H > 1.50 M = THE DIMENSIONS SHOWN ON THIS DRAWING.
L g 4. ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE
<t DEFORMED BAR (CONFORM TO TIS 24, SD 40) EXCEPT FOR BAR
o
g DIAMETER LESS THAN 12 MM WHICH MAY BE STRUCTURE GRADE -
& (CONFORM TO TIS 20, SR 24). ’
©
S 5. IN CASE OF SPLICING, REINFORCEMENT SPLICING SHALL
DB12 © 0.25 M FOR H $1.50 M i
e R LR R ! 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
. 0:30, GEOTEXTILE WEIGHT 200 g/m _(MIN) TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
1" CRUSHED ROCK OR 1" GRAVEL SHALL CONFORM TO ASTM 3776
1F E WRAPRED AROUND 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.
1 =]
SUEEVE PYVC. BIPE & 010 M— 7 6. THE P.V.C. PIPE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5. THE SLEEVE
,\\ i SHALL BE MADE AT THE CONNECTION POINT OF THE 'WATER SUPPLY DISTRIBUTION PIPE
S 2C TO THE ROADSIDE BUILDING. IN CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS,
Q DBI2 © 0.20 THE SLEEVE SHALL ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER . . -
S SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE SHALL BE
WD —~ 8 PLUGGED WITH P.V.C. PLUG WHEN NOT IN USE.
—ot
. . o - .
o
bl
(=]
B . . s " .
*a 2 . S c e s L e ) =
LEAN CONCRETE 1:3:6 BY VOLUME ——= - * "+ .« "o 1 "« oy PoEta B g pet
O
COMPACTED COARSE SAND 5 KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
0.25 DEPARTMENT OF HIGHWAYS
] STANDARD DRAWING
RETAINING WALL
; RETAINING WALL TYPE 1 AND 2
F;ElAINING WALL E1 22 DESIGNED : D.0.H. .cmsn.YmvchHEcKED: mm::s‘;‘wm DATE: OCT 2015.
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