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NOTES :
I

2,

ALL DIMENSIONS ARE IN METERS UNLESS DTHER\"HSE INGICATED .
THIS ORANING 15 (?J-JIDANCE ONLY. THE DIMEMSION AMD LQCJ\TION OF
UTIITIES MAY BE ADJUSTED TO 3UIT THE FIELD CONDITION.
'II'ELE.F'HONE DUCT AND MAIN WATER SUPFLY SHALL BE LOCATED ALTERRATELN
HEIGHT OF ELECTRIC POLE SHALL BE NOT MORE THAN 2200 8. OR
WIBTH OF FODTING.SHALL BE NOT MORE THAN 110 M. FOR TYRICAL
AS SHOWN O THIS DRAWING .
BOX CULYERT SIZE 120 & .20 M, SHALL HE ALTERNATED FOR DRAINAGE
STRUCTURE GR R .CF CUL\{ERT D 100 M. SHALL BE SUBS;FITUTED IN CASE
OF NECESSARY DRAINASE |§ LOW.
CRITER|A FOR CONSIDERATION UTILITIES LOCATION
&1 A5 SHOWN ON THIS DRAWING UTILITIES SHALL BE | OCATED FOR NEW
CONSTRUCTION HIGHWAYS OR MO EXISTING UTILITIES. WHEN UTILITIES
) SHALL BE CONSTRUCTED MUST MOT DAMAGE TO EXISTING ROADWAY
OR EXSETING UVILITY .
6.2 IN CASE OF EXISTING UTILITIES ARE LOCATED AND NEW UTILITIES
ARE NOT DAMAGE TO EXISTING ROADWAY OR E)(lSTI‘NG UTILITIES
THE NEW UTI‘LITIES ARE LmA'i"ED AS SHOWN ON THIS DRAWING .
6.3 IN CASE OF EXISTING UTILITIES ARE LOCATED BUT NEW UTHJTIES
CAN NOT BE COWSTRUCTED , THE OPTIMUM LDCATION OF NEW UTILITIES
$HALL BE CONSIDERED WLTH THE TYPICAL CROSS - SECTION OF

ROADWSY FOR ULTIMATE STAGE IN THE FUTURE .
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10 CM. 10 CMoysy 12 CM. K SHOULDER | LANE  WIDTH ; LANE WIDTH
T /7" @9 MM20X35 GMMESH FOR LANE: WIDTH W >3.00 M.LE M. MaX ] .
< /f;,-" @3 MM 20K45 CMMESH FOR LANE WIDTH 325CWE400M.  _ opp petail "a” OO MM.205 35 CM. MESH FOR LANE .WIDTH W3>4.00 M.(5.25M. MAX}
o : "/ @9MM20x55 CMMESH FOR LANE WIDTH W¢ 325 M. d___ﬂ,f’ ! 29 MM.20X45CM, MESH FOR LANE WIDTH 3.25<W£4.00 M.
T_ é: = i il et EDGE JOINT FOR ASPHALT SHOULDER.—\ oo QBMM.ZOxﬁngé ggsu FOR LANE WIDTH WS3.25 M. 0o
" 3 : i MASTIC JOINT SEALER 2CM.DEER,ICMWIDE “, -Gig; ; ; .
g, ¢ - = E N\ T / ' e
Q . ) N - . . £
20., el § ﬂ_ : -3 - 4 . 1 " s ;'_ﬂ'{'
e A E 2g0p : - . \ ol
; gz - 1 N L L i \ "
: 5 7 A DOWEL BAR-  y—, ﬁ_g.’s.‘g.‘ —EDGE OF FANEL ;_o.__l u - ) AN )
i e ;_ o / DRILLING @ 20 MM, @ 0.80 M.C/C CONCRETE — @15 MM, (SEE DETAIL OF LONGITUDINAL JOINT}
T"_'L:" S i o Sl Gt Y AP o e s il O == - - = N £ oo REINFORCEMENT DETAIL _OF CONCRETE PAVEMENT CROSS -SECTION
w= 5= ; . -!: aE 0 SCALE ' 1 2%
(X 1%
5.3 | - - : N . .
éig p: P AE ng 2 : ,«]’ NOTES | . NOTES 2 .
gf@ _ : SEES = ‘é‘ ; f! 5 ; | ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE NOICATED . 1. BAR MESH © MM, AS SHOWN IN THIS DRAWING SHALL BE REFLACED 6Y WELDED
| § ! K 3K - LA /'vf _ 2. EXPANSION JOINT SHALL BE CONSTRUCTED AT THE INTERVAL OF 350 METERS. STEEL WIRE WITH PROFERTIES CONFORMING TO STANDARD SPECIFICATION FOR
L8 13 = 4 ; \_ I THE LAST INTERVAL IS LESS THAN 350 METERS,THE INTERVALS SHALL BE WELDED STEEL WIRE FABRIC FOR CONGRETE REINFGRCEMENT, AASHTO
5‘ g 16 MM [SEE DETAIL OF LONGITI\..IHD-INAL. SONT . REINFORCING =~ - ~——JGINT AVERAGED BUT BETWEEN 300 AND 380 METERS. DESIGNATION M 55-7S { ASTM. DESIGNATION A 185-73}, BEFORE USING
5 N o8 ¢ SEE DETAIL OF TRANSVERSE . JOMNT STEEL 3. DIPANSION JOINT SHALL BE FROVIDED AT THE OUTER EDGE OF BOTH SIDES OF WELDED STEEL WIRE FABRIC, THE SAMPLES SHALL BE SENT T0O MATERIAL
PLAN OF REINFORCED CONCRETE PAVEMENT DETAIL "A" THE BOX CULVERT CROSSING . AND RESEARCH DIVISION DOH, FOR APPROVING , :
' 3 _ F 4. MASTIC JOINT SEALER SHALL BE OF THE HOT POURED ELASTIC TYPE CONFORMING 2. MINMUM SIZE OF WIRE TO BE USED SHALL NOT BE LESS THAN STANDARD
SCALE L MASTE SONT SEALER [ SCALE - TO TS 479 . WIRE AASHTC DESIGNATION M 32— 78( ASTM DEDGMATION A8X—T6 ) SIZE
! . : /T SAWED JOINT 5. JOINT FILLER SHALL CONFORM TO THE AASHTG M. ZI3-74 OR ASTM.DI?S - 73 NUMBER W, 12 AT NOMINAL DIAMETER OF 3.15 MM AND NOMIMAL AREA OF
. —-NON -EXTRUDING JOINT FILLER . 'RADIUS O.5CM— 001 ~—- MASTIC JOINT SEALER SPECIFICATION z
. . o g : . 0.007 CM” WIRE TO BE USED SHALL HAVE YIELD STRENGTH OF NOT LESS
4o - 2 3 L ; S ‘ 6. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSME STRENGTH OF 325 KSC. THAN €5,000 ib./INCH: {PSI.) :
3105 & o | o \ -,ﬂ FOR 15xi5x 15 CM.CUBE AT 28 DAYS, AN APPROXIMATE MIX DESKN FER CUBIC 3. LAP SPUCES OF BAR MESH SHALL NOT BE LESS THAN 40 TIMES OF WIRE
B e Fe %; = b - b METER IS SUGGESTED AS FOLLOWS DIAMETER AND NOT LES3 THAN SPACING OF CROSS WIRE + 5 CM.
¢ : % 0.50 | Vo r “ ‘-\ r e PORTLAND CEMENT TYPE § 350 RS, { MIN.} 4 QUANTITY OF STEEL WIRE FABRIC CALCULATED FROM NOMINAL AREA AND
-+ : Y I = | - | - SAND 043 M2 SPACING IN EACH DIRECTION SHALL CONFORM TOTHE FOLLOWNG REQUIREMENT:
2 25 MM, SMOOTH UOWEL BAR - - " METAL CAP % . 016 MM, EEORMED TIE BAR CRUSHED ROOK R GRAVEL 0.86 ' 4.1 LONGITUDIN L STEEL ( STEEL BETWEEN TRANSVERSE JONT ) SHALL HAVE
50 CM LONG B 30 CM. C/C  \——__ PANTED & BREASED SO CM. LONG B SPACED AT 6O CM. C/C CONCRETE SLUMP 7 eM. L MAX.) THE MBIMUM AREA OF 1811 CH/M.
N eLASTIC SHEETIN 7. REIFORCING STEEL SHALL CONFORM TIS.20 GRADE SR24 FOR ROUND BARS AND 4.2 TRANSVERSE STEEL |
L-ASTIC SHEETING LSEE NOTE 1 NO.47 ) DETAIL OF LONGITUDINAL JOINT TIS. 24 GRADE SO 30 FOR DEFORMED BAR. 4.2.1 MINIMUM OF 0.453 CMZM, SHALL REQUIRED IF SPACE BETWEEN
DETAIL OF EXPANSION JOINT SCALE toooa B. WELDED WIRE CAN BE USED IN PLACE OF BAR MESH. SEE NOTE(E ) LONGITUDINAL JOINT OR FREE EDGE IS MEASURED AT 3.00 M.
__SAWED JOINT 10.00 M, C/C ',___“\ - SAWED JOINT 9. CONCRETE PAVER SHALL BE REQUIRED FOR CONGRETE POURING .IN CASE OF 4.2.2 MINMUM OF 0.491 CM/M SHALL FEQUIRED IF SPACE BETWEEM
MASTIC JOINT SEALER ! o_pH_;.._.._._Mnsﬂc JOINT SEALER NECESSafty POURING CONCRETE BY MAN-FOWER, CONCRETE SHALL BE POURED LONGITLOINAL JONT OR FREE EDGE IS MEASURED AT 3.25 M.
A \_ 1 . ONLY GAP SPACE NOT MORE THAN 30.00 METERS LONG. 4335 MINIMUM OF 0.529 CM./M. SHALL RECGUIRED IF SPACE BETWEEN
1 e - —- 505 ¥ 1. ALL JONTS EXCEPT EXFANSION JOINT SHALL BE MADE BY SLOT CUTTING MACHINE OMLY. LONGITUDINAL JOINT OR FREE EDGE {5 MEASURED AT 2.50 M.
b T Tl * * ‘ o mi FOAM SHEET,PLYWOOD, TMBER OR MATERIAL OF THE SAME TYPE SHALL NOT 3£ ALLOWED. GUANTITY OF WELDED STEEL WIRE FABRIC SPECIFIED REFERS TC QUANTITY
G T e 4 i IV . TRAFFIC SHALL BE ALLOWED ONLY IF THE ULTIMATE COMPRESSWE STRENGTH OF WELDED STEEL WIRE FABRIG MEASURED AGAINST AVERAGE SPACE
i - ‘ | i OF CONCRETE CUBE COWFORMS TO THE REQUIREMENT IN NOTE NO& LENGTH OF 1 METER FROM THE TOTAL SPACE LENGTH BETWEEN JOINT
: * e T | T 12 . ROAD CONSTRLCTION MATERIAL NOT SPECIFIED IN THIS DRAWING SHALL CONFURM aR FREE EDGE .
- “—- 525 MM. PANTED B GREASED SMOOTH DOWEL BAR DETAIL OF DUMMY JOINT TG THE STANDARD OF THE OEPARTMENT OF HIGHWAYS. 5. WELDING PONTS SHALL BE ADEQUATELY STRONG AND SMALL NOT COME OFF
*, 50 CM.LONG B 30 CM. C/C 7 SCALE AT 13 . BROOMING CONCRETE SURFACE WITH &4 BROOM OF THE STANDARD TYPE SPECIFIED DURING - TRANSPORTATION OR PLACNG. HOWEVER,THEY SHALL HOT BE SUBJECT
N~ - PLASTIC SHEETING { SEE NOTE | NO. I7 1 S SPRING WIRE b1 MM 7 MM, - SHALL BE REGUIRED. THE DIRECTION OF BROCMING SHALL BE PERPENDICULAR TO TO REJECTION IF COMING OFF DURING CONSTRUCTION WITH WHATEVER REASON
DETAIL OF CONTRACTION JOINT y 162 WIRE FER ROW. ) THE DRECTIN OF TRAFFIC FROM ONE EDGE OR JOINT TO THE OTHER. EXCEPT THAT DISCONNECTED POINTS EXCEED 1 % OF ALL WELDWNG POINTS.
- SAWED JONT ONE  EHASE OF BROOM SURFACE SHALL PROPERLY OVERLAP WITH ANOTHER. IF ROLLED OVER, DISCONNECTED POINTS SHALL NOT EXCEED 1 % OF ALL
O MASTIC JOINT SEALER . 4 GOMCRETE BROOM SURFACE SHALL NOT BE OVER 3 MM. DEPTH. THE SURFACE FOINTS N THE AREA OF 14 M% LISCONNECTED POINTS FOR ONE WELDED
. gr B L gi _ SHALL BE FREE FROM FORES,HOLES OR LUMFS OF COARSE AGGREGATE OVER STEEL WIRE FABRIC SHALL NOT EXCEED HALF OF ALL ALLOWABLE
ol T | bes : 0.45 THE SURFACE . DISCONNECTED WELDING PONTS. .
S — FIRST SLAB L frmm 14, BRODMING SURFACE CONCRETE SMALL CORRESPOND TO THE FIGURE . &. WELDED STEEL WIRE FABRIC SHEET SHALL BE SMOOTH NOT ROLL OR TWIST
i veo % '__g P - PLAN OF BROOM 15. FREFARATION OF JOINT FOR MASTIC JOINT SEALER . ALL DIRECTIONS , WHILE BEING PLACED DURING CONSTRUCTION.
Lo - - R "---'IJ_ e HANDLE - - 151 THE JOINT SHWALL BE CLEANED WITH A BLOWER TO GET RID OF AL KINDS 7. CLEAR CONCRETE COVER SPACE OF WELDED STEEL WIRE FABRIC SHALL
i Y OF DIRT . THE JOINT SMALL BE COMPLETELY DRY. CONFORM TO BAR MESH SPECIFICATION IN THIS DRAWING.
5 N - 225N, PAINTED 8 GREASED SMOOTH DOWEL BAR SIDE VIEW 5.2 PRIMER SHALL BE APPLIED TO THE JOINT WITH A BRUSH OR SPRAYER.THE
" 50 CM.LONG 8 30 CM. C/G JOINT SHALL BE LET DRY BEFORE THE POURING OF MASTIC JOINT SEALER
b FLASTIC SHEETING {SEE NOTE | NO. 17 ) DETAIL OF BROOM SURFACE CONCRETE PAVEMENT WHICH HAS BEEN BOILED AND DISSOLVED BY MEANS OF HEAT CONDUCTIVITY TO
DETAIL OF CONSTRUCTION JOINT SCALE 1D THE SPECIFIED TEMPERATURE.
" END OF CONSTRUCTION CONCHETE PAVEMENT 5.3 JOINTS SHALL BE CUT AND MASTIC JONT SEALER SHALL BE DROPFED AS 300N
oo {SEE PLAN & PROFILE} A% POSSIBLE .
DETAIL OF TRANSVERSE JOINTS CONGRETE PAVEMENT FLEXIBLE PAVEMENT — 5.4 MASTIC MENT SEALER SHALL BE DROPFED WITH JOINT SEALANT APPLYING MACHINE.
SCALE TR CONSTRUCTION JOINT —— e = OO0 4 , ASPHALTIC COMCRETE 16 . THE THICKNESS OF FLEXIELE PAVEMENT CORRESFONDED TO THE FIGURE CCHRORMING
W ; L / TG TYPICAL CROSS—SECTION.
. — |CONCRETE SLAB-» e CRUSHED BOCK BASE S |7. PLASTIC SHEET USED IN CONSTRUCTION SHALL HAVE THE FOLLOWING REOUIREMENTS |
o0 — / M - ’/' E @ 17,1 THICKNESS OF 0.07 MM, WITH A TOLERANCE OF NOT MORE THAN 7 %
Voo fos o ; )4 A “““““ 2 g SHALL BE REQIRED .
i | : 5' { _5 45 4y, ﬁ z 7.2 WIDTH SHALL NOT BE LESS THAN 120 M.
*—_ﬁ-——MANHQI.E CQVER B FRAME 2 1 | iy \‘ ) 7.5 IT SHALL BE COLOURLESS, TRANSPARENT AND WATERPROGF , FREE FROM
A SAND CUSHION--' / A [ |_ 50 -l . -—goiL AGGREGATE SUBBASE POROUS AREA , TURN AFEA AND BLISTERING AREA WHICH ARE VISIBLE BY
: SOIL AGGREGATE SUBBASE- .23 CONCRETE SLAB T N _-SELFCTED MATERIAL " A " NAKED EYE. EDGE SHALL BE STRAWGHT.
7.4 CONTINUOUS LENGTH SHALL BE REQUIREMENT TO THE WIDTH OF TRAFFI

EDGE DETAIN. OF CONCRETE PAVEMENT AT TELEPHONE MANHOLE

NOT

TO

SCALE

1 DETAIL OF JOINT BETWEEN CONCR
NOT

T

NEW CONCRETE, PAYEMENT 4

B 25 M. DOWEL BAR - —
50 CM.LONG & 30 CM.C/C

ro-—SHAMED  JOINT
MASTIC JOINT SEALER

N,
1AS EXIST

—

050 |
DETAIL OF TRANSVERSE JOINT BETWEEN
NEW AND EXISTING CONCRETE PAVEMENT

.25

SCALE 1

ETE PAVEMENT AND FLEXIBLE PAVEMENT

BCALE

“EXISTING COWCRETE PAVEMENT

LANES . CONNECTION ALLOWED AT LONGITUDINAL JOINTS WITH MNOT LESS °
THAN 20 CM. OVERLAPPING SHALL BE REQUIRED .
CONCRETE PAVEMENT CONSTRUCTION CONTROL SHALL CONFORM TO THE STANDARD
DH -5 409/2530 REGARGING " REGULATIONS OF CONSTRUCTION GCONTROL OF
PORTLAND CEMENT CONCRETE PAVEMENT "

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD CRAWING

23 CM. CONCRETE PAVEMENT

DESIGNED : D.O.H. & CONSULTANTS ‘ CHECKED : é_:, DATE JuLy 1994

SUBMITTED - _f’? ;- y SCALE AS SHOWN
IREGTOR OF LOC@ION 4 DESIAN DIVISKIN) DWG. NO. TS- 401

APPROVED :
. SHEETNO. 11

411ty (MRECTOR GENERAL)




19,00 L
10 CM

10 M.

\

10 oM

/-----es MM 17 1 SOCM MESH FOR LANE WIOTH W > 4.00
z / / GIMM. 17 x 40CM. MESH FOR LANE WIDTH 3.25< Wg400 .

/

e ; / B9 MM. 17 1 S50CM MESH FOR LME WIDTH w.g 325M_/
.‘E L o ——— w——
4
(%)
o

(S.25 M. MAK. }
—SEE DETAIL "&"

_ ’ - .._._._7/__ _I —_————— . fom e
. : :
; . MASTK: JOINT SEALER 2 CM.DEEF, ICM. WIDE
0 o
g : | < =E
wi L
0 . IE IE
=a | % 200
. 3 T3 FT [fw]
= 3§ - -+ DOWEL BAR — -+, | ——EDGE OF PANEL
o8 i = ' Y 1 ' S
25 .
J_' ; S Il 1 | T i | 1 1 1 T 1 1 I i 1 ki I —T= 1 1 ] }fr
1 RS ] h 1 | | | 1 | 1 1 1] | | i | 3 1 1 \‘ 0
; dE ak E,D
i
b [FRa3 T \
i ©wo & 1 B ;
T p, =2 LY
ik = 1 = — r
=I5 d aE i
= Fl L
o[ & B
4 = 3
L3 | -

‘_IOCM.
I
——

Ix 3,

."' I
REINFERGING ———

_1__ b '\.\ ; R - . PRI o] = .\\__ch‘r
5 ' v - BIEMM. [ SEE DETAIL OF LONGITUDINAL JOINT } STEEL
o B Z5MM, [ SEE DETAIL OF TRANSVERSE JOINT ]
PLAN OF REINFORCED CONCRETE PAVEMENT DETAIL A"
SOALE | 78 SCALE i 0 a0
~———MASTIC JGNT SEALER . SAWED JOINT
-—— NON = EXTRUDING JOINT FILLER RADIUS 0.5 CM ——, ‘?-0'_|_.,z|' ~MASTIC JOINT SEALER
RADHS 0.5 CM. -, I o
________ & e R len .
[ |7 el
. . -1 . . .
< - — f — JE
E Y- T L O8O ! ©
! : . 5, |
[ R, : o [

|
\—"'_016 M. DEFCRMED TIE BaR

50 T, LONG 2 SPACED ATEQ CM, G/ C

B 20 MM, SMOOTH DOWEL BAR - * - — METAL CAP:

50 CM LONG B30 CM. CrC = PRINTED & GREASED

S = o PLASTIC SHEETING ! SEE NOTE 1 MEw 17 ) DETAIL OF LONGITUDINAL JQ[NT
DETAHN. OF EXPANSION JOINT ] SCALE
r ~,
- -BAWED JOINT 1000 M GO0 4 —— SAWED JOMT
o.o.z_!l_ S MASTIC JOINT SEALER Y O.-O.l_.__ = MASTIC JOINT BEALER
S fgl . \ st .
I | : A . . Tees
A N T ST AaDUS 9.5 oM T T 3 @
o t. 1 . E——— /gi K gg

f——

L7 '
. 225 M. PAINTED &GREL‘«SEL}. ;MUUTH DOWEL BAR - DETAIL OF DUMMY JOINT e

50 CM. LONG B 3G CM C/C SCALE .
FL AST/C SHEETING { ZEE NOTE 1 NG
DETAIL OF CONTRACTION JOINT

SAWED JOINT _,r":
- MASTIC JOINT SEALER

I7 3
~—=SPHRING WIRE @1 MM. i@ 7 MM
| 82 WIRE FER HOW.)

:i I
Ifi |.!|i:

—

} gr- L______ . E,Gi

oo . S
b

] . T o
. N— F|RET SLAB \ PLAN 0OF BROOM

G.ED

—— HANDLE - -

- @ 25 MM, PAINTED B GREASEL SMOOTH DOWEL BAR
S50 CMLGNG & 30 ow S/
FLASTIC SHEETING [SEE NOTE T NO 17 ¢
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SIDE VIEW

DETAIL OF BROOM SURFACE CONCRETE PAVEMENT

SCALE [T
----- END OF CONSTRUCTION CONCRETE FAVEMENT

[ [SEE PLAN & PROFILE)

et FLEXIBLE PRVEMENT . T
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o COMCRETE PAVEMENT
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DETAIL OF TRANSVERSE JOINTS

SCALE I e

COMSTRUCTION JOINT——
CONCRETE SLAE

~ MANHOLE COVER 8 FRAME 4 i
SAND CUSHION—

e 3010 MGREGATE SLEBASE

| PSRN uoe
ﬂ S0IL AGGREGATE SUBBASE-— - -0.25 CONCRETE SLAR e SELECTED MATERIAL" 4
%%\__/” i DETAIL OF JOINT BETWEEN CONCRETE PAVEMENT AND FLEXIBLE PAVEMENT
NOT TS SCALE
a9 MM.@O.ZF)C{’G-—" ﬁ— an NEW COMCRETE PAVEMENT JI:' EXISTING CONCRETE FAYEMENT

—— SAWED JOINT
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2 25 M. DOWEL BAR —

50 CM.LONG B 30 CM.C/C \
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EDGE DETAIL OF CONCRETE PAVEMENT AT TELEPHONE MANHOLE

hoY TGO SCALE

080 “— EXISTING CONCRETE PAVEMENT

DETAIL OF TRANSVERSE JOINT BETWEEN
NEW AND EXISTING CONCRETE PAVEMENT

SCALE 1 1o

SHOMN.DER LANE W DTH

LANE WIDTH -

EDGE JOWNT FOR ASPHALT SHOULDER,——

NOTES

14

18,

i /
Qa2
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GQMM_ ITx 30 CM. . MESH FOR LANE
BEMM. tTx40 CHL !MESH FOR LANE
@M 7500, MESH FOR LANE

WIDTH. W 400 M. (5.25 M. MAX)
WIDTH- 3.25< W 4.00 M.
WIDTH Wl 3.25 M.

\ AN

0
. " DRILLING @ 20 MM, @060 M.CA \—CONCRETE

REINFORCEMENT DETAIL OF CONCRETE PAVEMENT CROSS - SECTION

SCALE

1

AL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED .

EXPANSION JOINT SHALL BE CONSTRUCTED AT THE INTERYAL OF 350 METERS.

F THE LAST INTERWAL 15 LES5 THAN 350 METERS,THE INTERVALS SHalL BE
AVERAGED BUT BETWEEN 300 AND 350 METERS.

EXPANSION JOMT SHALL BE FPROVDED AT THE QUTER EDGE OF BOTH SIDES OF
THE BO¥ CULVERT CROSSING.

. MASTIC JOINT SEALER SHALL BE OF THE HOT POURED ELASTIC TYPE CONFORMING 2.

TC TIS. 479,

. JOINT FHALER SHALL CONFORM TO THE AASHTQ M. 213-74 QR ASTM. DI7S|-73

SPECIFICATION.

. CONCRETE SHALL HAYE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 328 KSC.

FOR 15«56«15 CM. CUBE AT 2B DA&fS. AN APPROXMATE MIX. DESIGN PER CUBK 3
METER i5 SUGRESTED AS FOLLOWS

PORTLAND CEMENT TYPE | 250 KG. (MIND 4.
SAND 0.43 W2

CRUSHED ROCK OR GRAVEL 0.88 e

CONCRETE  SLUMP 7 M. { MAX}

REIMFORCING STEEL SHALL COMFORM TI£. 20 GRADE SR 24 FOR ROUND BARS AND

TIS. 24 GRADE S0 30 FOR DEFORMED BAR.

WELDED WIRE CAN BE USED N PLACE OF BAR MESH L SEE NOTE@)

COMCRETE FAYER SHALL BE REQUIRED FOR CONCRETE POURING. IN CASE OF

NECESSARY POURING CONCRETE BY MAN—POWER ,CONCRETE SHALL BE POURED

ONLY GAP SPACE NOT MORE THAN 3000 WETERS LONG.'

ALL JOIMTS EXCEFT EXPANSION JOMT SHALL BE MADE BY SLCT CUTTING MACHINE ONLY.
FOMM SHEET, PLYWOOD , TIMBER OR MATERIAL OF THE SAME TYFE SHALL NOT PE ALLOWED.

. TRAFFIC SHALL BE ALLOWED OMLY IF THE WLTIMATE COMPRESSIVE STRENGTH

OF CONCRETE CUBE CONFORMS TO THE REQUIREMENT N NOTE NO.&
ROAD CONSTRUGCTION MATERIAL MOT SFECIFIED IN THIS DRAWING SHALL CONFORM

TO THE STANDARD OF THE DEPARTMENT OF HIGHWAYS. 5.
. BROOMING CONCRETE SURFACGE WiTH A BROOM OF THE STANDARD TYPE SPECIFIED

SHALL BE REQUIRED. THE DIRECTION OF BROOMING SHALL BE PERPEMIMCULAR TQ
THE DIRECTWMN OF TRAFFIC FROM QME "ERGE OR JOINT TO THE OTHER.

OME PHASE OF BROOM SURFACE SHALL PROPERLY OVERLAR WITHM ANOTHER.
CONCRETE BEROOM SURFACE SHALL NOT BE OVER 3 MM. DEPTH. THE SURFACE
SHALL BE FREE FROM PORES, HOLES ORF LUMPS OF COARSE AGGREGATE DVER
THE SURFACE .

BROCMING SURFACE CONCRETE SHALL CORRESPOND TO THE FIGURE . g.

FREPARATION OF JGINT FOR MASTIC JOINT SEALER.

15 .8 THE JOINT SHALL BE CLEANED WITH A BLOWER TD GET RID OF AL KINDS 7.

OF DIRT. THE JOINT SHALL BE {OMPLETELY DRY.

15 .2 PRIMER SHALL BE AFPLIED TQ THE JOINT WITH A BRUSH DR SPRAYER THE
HIINT SHALL BE LET DRY BEFORE THE POURING OF MASTIC JONT SEALER
WHICH HAS BEEN BOLED AND DISSOLVED BY MEANS OF HEAT CONDUCTIVITY TO
THE SPECIFIER TEMPERATURE .

15 3 JONTS SHALL BE CUT AND MASTIC JOINT SEALER SHALL BE DROPPED A5 SO0M
AS POSSIBLE.

15 .4 MASTIZ JOINT SEALER SHALL BE DROPPED WITH JONT SEALANT SPPLYING MACHINE

THE THICKMNESS OF FLEXIHLE PAVEMENT CORRESPOMDED TQ THE FIGURE CONFORMING

TO TYPICAL CROSS—SECTION.

PL ASTIC SHEET USED IN CONSTRUCTION SHALL HAVE THE FOLLOWING REQUREMENTS |

17 | THICKNESS OF 0.07 MM.WITH A TOLERAMCE OF NOT MGORE THAN 7 %
SHALL BE REGURED.

I7 .2 WIDTH SMALL NOT BE LESS THAM 1.3 M.

IT .3 ITSHALL BE COLOURLE S5, TRANSPARENT AND WATERPROOQF , FREE FROM
POROUS AREA , TURN AREA AND BLISTERING AREA WHICH ARE VISIBLE BY
NAKED EVE. EDGE SHALL BE STRAKGHT.

IT .4 CONTINUOUS LEMGTH SHALL BE REQUAREMENT TO THE WIDTH OF TRAFFIC

LAMES. CONMECTION ALLOWED AT LONGITUDINAL JOMNTS WITH NOT LESS
THAN 20 CM. OVERLAFFING SHALL 8 REQUIRED .
CONGRETE PAVEMENT COMNSTRUCTION CONTRGOL SHALL CONFORM TO THE STANDARD
DH.- & 408 72550 REGARDING "REGULATIONS OF CONSTRUCTION COMTROL OF
PORTLAND CEMENT CONCRETE PAVEMENT"

\—--—Glﬁ hid. {SEE DETAIL OF LONGITUDINAL JHMT 3

NOTES 2

. BAR MESH 3 MM. A5 SHOUAN [N THIS DRAWING SHALL BE REPLACEDC BY WELDED

. LAP SPLICES OF BAR MESH SHALL NOT BE LESS THAM 40 TIMES oFf WIRE

1 . 25

STEEL WIRE WIH PROPERTIES COMFORMING TO STANDARD SPECIFICATION FOR
WELDED STEE_L WIRE FABRIC FOR CONCRETE REINFORCEMENT , AASHTO
DESIGNATION M 55-T5 [ ASTM. DESIGHATION A 185-73). BEFCRE USING
WELDE STEEL WIRE FABRIC, THE SAMPLES 5SHALL BE SENT TG MATERAL
AND RESEARCH DMISION DOH. FOR  APPROVING .

MINIMUM SIZE OF WIRE TO BE USED SHALL NOT BE LESS THAN STANDLRD
WIRE AASHTO DESIGNATION M 32-78[ ASTM DESIGNATION AB2-T6 ) SiZE
MUMBER W. 12 AT NOMINAL DIAMETER OF 3.5 MM. SN0 NOMINAL AREA OF
2.007 CI\-‘.2 WIRE TQ BE USED SHALL HAVE YELD STRENGTH OF NOT LESS
THAN €5 ,000 II:I./lMCHz {PS] 3.

DIAMETER AND NOT LESS THAN SPACONG OF CROSS WIRE +5 CM.
QUANTITY OF STEEL WIRE FABRIC CALQULATED FROM NOMIMAL AREA AND
SPACING IN EACH DIRECTION SHALL COMFORM TGO THE FOLLOWING REQUIREMENT.

4. | LONGITUDINAL STEEL ( STEEL SETWEEN TRANSVERSE JOINT ) SHALL HAVE
THE MINIMIM AREA OF 1.642 CM.zf M.
4.2 TRANSVERSE STEEL

42 | MINIMUM OF 0.492 CM/M, SHALL REQUIRED IF SPACE BETWEEN
LONGITUDINAL JOINT OR FREE E0GE IS MEASURED AT 3.00 M.
4.2.2 MHNIMUM OF .534 CM/M. SHALL REQURED IF SPACE BETWEEN
LONGITUDINAL JONT OR FREE EDGE 15 MEASURED AT 3.25 M.
433 MBIMUM OF 0575 CM/ M. SHALL REQUIRED IF SPACE BETWEEN
LONGTTUDINAL JOINT OR FREE EQGE 1S MEASURED AT 350 M.
QUANTITY OF WELDED STEEL WIRE FABRIC SPECIFIED REFERS TO QUANTITY
OF WELDED STEEL WIRE FABRIC MEASURED AGAINST AVERAGE SPAGE
LENGTH OF | METER FROM THE TOTAL SPACE LENGTH BETWEEN JOINT
Of FREE EDGE .
WELDING POINTS SHALL BE ADEQUATELY STRONG AND SHALL NOT GOME OFF
DURING TRANSPORTATION OR PLACING, HOWEVER, THEY SHALL NOT FE SUBJECT
TO REJECTION {F COMNG OFF DURING CONSTRUCTION WITH WHATEVER REASON
EXCEPT THAT DISCONMECTED FONTS EXCEED ! % OF ALL WELDING PONTS
IF ROLLED OVER , DISCONNECTED FOINTS SHaLL NOY EXCEED 1% OF ALL
POINTS IN THE AREA OF 14 M2 DISCONNECTED POINTS FOR OME WELDED
STEFL WRE FABRIC SHALL NOT EXMCEEC HALF OF ALL ALLOWABLE
OISCONNECTED WELDING POINTS.
WELDED STEEL WIRE FABRIC SHEET SHALL BE SMOOTH NOT ROLL OR TWIST
ALL DIRECTIONS, WHILE BEING PLACED DURING CONSTRUCTION.
CLEAR COWCRETE COVER GPACE OF WELDED STEEL WIRE FABRIC SHALL
CONFORM TO BAR MESH SPECIFICATION IN THIS DRAWNG

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARAD DRAWING
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DESIGNED: D.O.H. & CONSULTANTS ‘ CHECKE_D: é:_,..q, DATE JULY l994-

SUBMITTED : i | SCALE as shown
(DIRECTOR GF I_wn?N A DEBIGN [HVISION) -4 DWE. NO. TS-402
APPROVED : Q,;;é

SHEETND. 12

Hndl [I‘)IHEL‘.TTDG GENERAL}




BRIDGE APPROACH TRANSITION LENGTH

LENGTH L TO BE COMPUTED FROM

SECTION {a)-(a} AND =10.00°M FOR
CONCRETE PAVEMENT HIGHWAY

NOTES:

IMENSIONS ARE IN METERS UNLESS GTHERWISE INDICATED .

TYPE AND THICKNESS OF SURFACE TOPPING OM THE APFROACH StAR

SHALL BE AS FOLLOWS.

21 FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITH ASPHALTIC

| 2.
RAILING CURB OR EDGE OF APPROACH SLAB FOR CONCRETE PAVEMENT HIGHWAY
SIDEWALK % 7EDGE OF| APPROAGH SLAG FOR FLEX|BLE PAVEMENT HIGHWAY
| . | J. l l i . . | . | ) i : i !
— wl L/ 4l ' ! ' ! : - y
et e— Lo U OUPUTITSUTUTUSUSUBYUSSSSSE U
—] = } '
- . I
SHOULDER WIOTH ;
————— 2
=]
. T e EDGE OF SHOULDER
@ E
L -7 2 L — £DGE OF TRAVELED WAY B, .
=! ;
% »i i
2 BRIGGE APPROACH SLAB N L
g - _
a [=] .
g [11)
)
w 5
P — - ~EDGE OF TRAVELED WAY ]
& - -
H P ——EDBE OF SHOULDER a
TEEEEE e SHOULDER WIDTH
- - b 2Bl
e it e saaasasesasasaananeSaRRRRRS RARARARAAI
- h g v T A P - ' i ' : :
| aaetetetASNIRSEEERRRRE | .
L. .—RaILING cURE : | . RUBIN . : i
SIDEWALK e \ “—{—EDGE OF APPROACH SLAB FOR FLEXIBLE PAVEMENT HIGHWAY i
I \
i L | EDGE OF APPROACH SLAB FOR CONCRETE PAVEMENT HIGHWAY | s
I 1
t
" - PLAN .
- - . HOT T0  SCALE — == .
BRIDGE NORMAll CROWN SLOFE ROAD NORMAL CROWN SLOPE
ASPHALT SURFACE TOFPING { S5EE NOTE 2 } :
2-DB12 WITH TACK COAT i )
4 ——DeI2 @ 0.20 D812 @ 0.20 TABLE : THICKNESS AND REINFORCEMENT
i 4.
ETRLL T —(T}sEE TABLE TRANSVERSE JOINT {FOR CONCRETE PAVEMENT HIGHWAY ONLY) -
// / -(Z)ste TABLE —FINISHED GRADE LINE —-2-DB12 FINISHED GRADE LINE SLAE(LTNGTH THI(‘:KNESS REINFORCEMENT
/ / L T 5.
ez b~ — — e e o e ) BAR MARK BAR MARK
BRIDGE | THICKNESS {T) F; M oM ® @
" ' "
T - /" 500 20 DEZO @ .20 o0E1Z @ D20 s.
T -
\
LAYERS OF ASPHALT PAPER — P : / 500 22 Le20 @ 015 pelz @ .20
- .-
DOWEL DB25 x0:80 LONG @ 100 M—i /,’ \}\ 7.00 24 0820 @& 0.20 DBI1Z @ 0.20
[ ’
i - N
VL PIPE @48 1.50M: ; s Y PAVEMENT STRUCTURE AS SHOWN ——- 260 26 DBZ0 @ 0 .15 BBl @ 0.18
& Ry I kY IN TYPICAL CROSS SECTION
,// f " 0.1% M. SUBBASE, LA8 C.ER.* 25 % MIN, 800 28 DBES @ 020 DBIS @ ©.20
- t
. 000 30 DB2S @ & 15 nas @ 015
" COMPACTED POROUS BACKFILL @

MATERIAL ( 54ND FILTER )
3

SEE DETAIL "2* CRUSHED ROCK 3 -2" |
e 3 .
5 . = b S - COMPACTED POROUS BACKFILL
. v i L MATERIAL { SAND. FILTER )
ASSUMED GROUND LINE -—' z A Z
i [
oo { SLAE LENGTH (L)
ded THIN 500 M— MAX 10.00 M.} L~
SECTION (A)-(A) e
NOT o SCALE " crusen rook 3= 2°
OF SYMMETRY 3 GEGTEXTILE, WEIGHT 10 6./M2 (M)
HALF SECTION FOR CONCRETE PAVEMENT HIGHWAY | HALF SECTION FOR FLEXIBLE PAVEMENT HIGHWAY SHALL CONFORM TO ASTM. 3778
—— —RV.C.FIPE 2 4"@1.50 M,
SHOULDER ‘WIDTH TRAVELED IWAY WIDTH _ SHOULDER W DETAIL "2 " WEEP HOLE @12 MM. AROUND:
TVARTEST | {VARIES)] T [VARIES
T TRAVELED WAY WIDTH . & TRAVELED WAY WIDTH+0/50 NOT TO SCALE
, -
_ 0.50
—— ASPHALT SURFACE TOPPING WITH TACK LSEE NOTE 2 | I‘—"i
Nc.p ’ VARIES 8
PROFILE GRADE SEr DETAILT1 ASPHALT SURFACE TOPPING 2777 A ' .S s
. J o RIES _VARIES ! '
1 —— . T | J AFPROACH SLAB SHOULDER
\ | t St
u : / —
&2 - N St VARIES
% p N~ VARIES \ VARIES as
1} SEE TABLE 4
2= PAVEMENT STRUCTURE AS SHOWN ® %
IN TYPICAL CROSS SECTION SEE TABLE
» u n
5 o TRV b e T DETAIL " 1
. _ - NOT 0 SCALE
SECTION
NOT To scALe

CONCRETE TREATED SHOULDER,S CM.OF HOT MIXED ASPHALTKC CONCRETE
SHALL BE USEB.
22 FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITh BITUMINDUS
" SURFACE TREATMENT TREATED SHOULDER OR NONTREATED SHOULDER,
EITHER 5 €M, OF COLD MIX ASPHALTIC CONCRETE OR 5 CM. OF HOT
MIXED ASPHALTIC CONCRETE SHALL BE USED. '
23 FOR CONCRETE PAVEMENT HIGHWAY ON "NORMAL SOIL FOUNBATION NG
ASPHALT SURFACE TOPPING SHALL BE REQUIRED AND THE APRROAGH
SLAB SHALL BE RAISED TG FIMISHED GRADE LINE.
24 FOR FLEXIBLE PAVEMENT HIGHWAY WITH ASPHALTIC CONCRETE SURFACE
THE SAME THICKNESS (5 CM. MIN.] OF ASPHALTIC CONCRETE TOPPING
SHALL BE USED.’
25 FOR FLEXIBLE PAVEMENT HIGHWAY WITH BITUMINOUS SURFACE TREATMENT
SURFACE , EITHER 5 CM. OF GOLD MIX ASPHALTIC CONGRETE OR 5 CM. OF
HOT MIXED ASPHALTIC CONCRETE SHALL BE USED
CONCRETE SHALL HAVE A MINIMUM_ ULTIMATE COMPRESSIVE STRENGTH OF

325 KSC. FOR 15x15%15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN

PER CUBIC METER .48 SUGGESTED AS FOLLOWS |
PORTLAND CEMENT TYPE 1 350 KG. [MIN.)
SAND 043 M2
CRUSHED ROCK OR GRAVEL 088 M3
CONCRETE SLUMP 7 CM (MAX)

NORMAL CLEAR CONCRETE COVER SHALL BE 3 CM. BUT FOR SALINE
PROTECTION , CLEAR CONCRETE COVER SHALL BE 3 CM.
REINFORGING STEEL SHALL CONFORM TO TIS. 20 GRADE SR24 FOR
RQUND BARS AND TI5.29 GRADE 35030 FOR DEFORMED BARS.
PORCUS BACKFILL MATERIAL SHALL BE HARD DURABLE ;QND CLEAN IT
SHALL BE GRAVEL OR CRUSHED ROCK OR SAND AND SHALL FREE FROM
QRGANIC m'rsm'm_. CLAY BALLS AND OTHER DELETERIQUS SUBSTANCES .
LATERITE OR CONCRETIONARY MATERIAL SHALL NOT 8E USED.
SAND USED FOR FPOROUS BA&KFILL MATERIAL SHALL CONFORM TO THE
FOLLOWING GRADING REQUIREMENTS.

SIEVE DESIGNATION PERCEMT BY WEIGHT PASEING

%" 100
NO. 4 95 - 100
NO. 16 45 - 80
NG5O 10—~ 30
NG, 100 2- 10

THE COST OF APPROACH SLAB SHALL INCLUDE THE COST OF
POROUS MATERIAL,

51 = DRIOGE MORMAL CROWN SLOPE
5 = ROAD NORMAL CROWN SLOPE

5z = SHOULDER CROSS SLOPE

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWWNG
BRIDGE APPROACH SLAB
AND POROUS BACKFILL MATERIALS

DESIGNED : DOH, B CONSULTANTS | CH!CKED:é_’ DATE JuLY 294

SUBMITTED : SCALE NONE
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w
[*“WID{H OF SIDE BITCH |
Wz | W2

' 2
—GEQTEXTILE, WEIGHT 140 G./ M. (MIN.)
SHALL CONFORM TO ASTM. 3776

PY.C.PIPE 30125 WITH PERFORATED HOLE
@) CM. @ 000 CWM. DRILLED ARCUND THE PIFE No_rEs N

I DIMENSIONS ARE N METERS UNLESS UTHERWISE INDICATED.

. o . _
300 a SAND FILLTER [00% PASSING 9.5 MM.SIEVE 2. .THE GROSS-SECTION OF CUT AND FILL HEREIN SHALL BE ARPLIED ONLY WHEN THE DEPTH OF
; APPROX. | 1 ! AND 10% MAX, PASSING SIEVE NO. 200 CUT 1§ OVER 500 METRES FROM THE BOTTOM OF THE SIDE DITCH, AND SI0E HILL FIlLL. ALSO.
w
& G 1) INTERSECT FOINT WITH EXISTING GROUND LING {EARTH g % PAVEMENT STRUCTURES AND OTHER DETAILS WHICH ARE NOT SPECIFIED IN THIS DRAWING
i © ! ’ = SHALL BE REFERED TO THAT iN' THE TYPICAL CROSS -SECTIGN DRAWING.
o o — INTERSEET FOINT WITH EXSTING SOFT FOCK LINE 4. THE PROCESS OF RIPPING AND EXPOSING THE CUT MATERIALS SHALL BE MEASURED
i £ I— . AS FOLLOWS : .
4 ke | ! @ INTERSECT POINT WITH EXISTING HARD ROCK LINE WHEN DEPTH OF CUT »I500M. - A GINGLE SIZE ROCK © 3 ARGUND THE PIPE 4.0 N CASE OF SOIL WTHOUT ANY ROCKS APPEAR ABOVE THE GROUND SURFACE .
i oo N, b ik — - e . ) B _ @ 5 OM. THICK, © THE ot (CI) IN THE DRAWING WILL BE THE INTERSECTING POINT BETWEEN
s : b E {NTERSECT PBOINT WITH EXISTING HARD ROCK LINE b B . THE SLOPE OF CUT AND THE EXISTING GROUND LINE 50 THE EXCAMTION
£~ CUT OFF DITCH TO BE ADJAUSTED  R-L50 WHEN DEPTH OF CUT < 15.00 M. I R SHALL START FROM THIS POINT,
DURING  CONSTRUCTION Ve ASSUMED EXISTING GROUND LINE Ao b 42 AFTER THE EXCAVATION AS INDICATED IN SECTION 4.0 FOR A DISTANCE AND
/ THE SOFT ROCK OR HARD ROCK WAS FOUND ,THEN THE TOE SLOPE SHALL BE
~=+ ASSUMED EXISTING SOFT ROCK OR HARD ROCK LINE CHANGED FROM POLNT I!: 1 TO POINT OR AS |NDICATED ON THE DRAWING
! DETAIL OF SUBDRAI,N THE STEP WIOTH OF BENCHING SHALL BE DIRECTED BY THE ENGINEER
SCALE 1-e THE STABILITY OF THE CUT SLOPE SMOULD BE GCAREFULLY CONSIDERED ANG
THE UNSUITABLE TOP 50IL MATERIALS SHALL BE REMOVED.
4.5 THE CLASSIFICATION. OF SGIL ,SOFT ROCK OR HARD ROCK SHALL BE CONS IDERED
| IN ACCORDANCE WITH THE SPECIFICATION FOR HIGHWAY CONSTRUCTIONS BY THE
DEPARTMENT OF HIGHWAYS , AND ALSO SHALL BE IMRECTED HY THE ENGINEER.
CONCAETE INTERCEPTOR ONLY THE FIRST a4 THE QUANTITIES SHALL BE CALCULATED FROM THE CROSS — SECTIGH, SEPARATED
HENCH AT EARTH CUT SECTION - - CONGRETE CURE & GUTTER AND RO.RAIN CHUTE FOR SOIL , SOFT ROCK OR HARD ROCK AT &25 M. INTERVAL.
FOR EMBANKMENT PROTECTICN ACCORDING TO IN CASE OF MIXED MATERIALS FOR EACH CRODSS — SECTION ,THEN THE
GOTIATION BETWEEN THE OWNER AMD THE CONTRACTOR SHOULD BE ARRANGED,
MERAL , THE BENC 150 M. DWG NO. DS-302 WHEN HEIGHT OF FILL »6.00 M. NE
* EJ:CEE:T CHANGING THEHIN\::J::E; - 5. CONCRETE INTERCEPTION ON CUT SLOPE SHALL BE COMSTRUCTURED ON SILTY SAND, GRAVAL
ATERITE, SOFT ROCK OR SHALE , BUT BE NECESSARY ON SHA I ROCK AREA,
OF EXISTING EARTH TO THE INTERSECT _ BROFILE GRADE '_;HTE ITE. K o i Nmr;cz LE 5::- :
POINT OF EXISTING ROCK THEN THE BENGH 5 E LONGITUDINAL SLOPE OF CONCRETE INTERCEPTOR N NOTE 5 SHALL NOT BE LESS
WIDTH SHALL VARY ACCORDING TC THE THAN 0.3 PERCENT.

T EACH SECTION OF CONCRETE INTERCEPTOR SHALL 8E 050 M. LONG FOR PRECAST GOMCRETE
AND SHALL MOT BE GREATER THAN I5.00 M. FOR CAST-IN - PLACE CONCGRETE. ALL JOINT

FIELD COMDITION . DITCH LINING

FILL [H}

N SPACES SHALL BE OS5 CM. WIDE WITH MORTARED FLUSH ON [ THE RATIY OF PORTLAND
SUBDRAIN | IF NECESSARY ) o —WASTE MATERIAL FROM CUT : >
SEE NOTE (3) £ CEMENT © SAND 5 {72 BY VOLUME 3
& 8. BENCHING SHALL BE REQUIRED ON EXISTING GROUND SWOPE OR EXISTING ROADBED In
i ~——SAME SLOFE THE PORTION OF EMBANKMENT, THE NUMBER OF STEPS FOR BENCHING DEPENDS UFON
THE HEIGHT OF SLOPE THE MEIGHT OF EAGH STEF SHALL BE DIRECTED BY
. \ . THE ENGINEER, AND THE WIDTH $HALL BE PERMITED FOR COMPACTED EQUIPMENT,
f T AND THE DENSITY OF THE COMPACTED MATERIAL SHALL NOT BE LESS THAN 93 PERGENT
TABLE OF FILL SLOPE TYPICAL CROSS — SECTION : OF STANDARD PROCTOR. .
NHOT T SCALE Ll ROCK {@0.30 MAX, MIX WITH COARSE SAND 9. BEFORE CONSTRUCTING PAVEMENT STRUCTURES, IF GROUND WATER SEEPAGE AFPEARS
EARTH SOFT ROGK HARD ROCK FoR SUBDRAIN [ 1F NECESSARY }SEE thre OM CUT SLOPE OR SIDE HILL FILL AND SEEMS TO DAMAGE THE ROADWAY, THE SUBDRAIN
AS SHOWN ON THE DRAWING SHALL BE APPLIED.
o 1 10, CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF I80KSC.FOR 15515215 CM.
: 1 I CUBE AT 2B DAYS. AN APFROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS :
PORTLAND CEMENT TYPE 1 320 KG. (MK}
SAND 043 M
CRUSHED ROCK Ot GRAVEL 086 M°
.60 | CONCRETE SLUMP 1D M. { MAX.)
prin \ : II. THE REINFORCNG STEEL SHALL COMFORM TO TIS. 20 GRADE SR 24 WITH THE MINIMUM
CLEAR CONCRETE COVER OF 2.5 €M, :
CONCRETE LINING '
030 AL v, oo 630 0O7s 0008 2. RVC PIPE SHALL BE D-PLAST RIGID TYPE CLASE BS(FLAIN ENDS) CONFORMING TO TiS.I7
. r._+—_.|.—..| ——”—— JOINT { 3€E NOTE(T )1 -
(RN [ - H i S
AMFERED Y oo -—- T~' »—1- '/ )
3 2 & MM. @ 0I5 M. 4 BaMM @ CISM
@ o
ilo . @ ~ <,
! nic 29 MM @ CISM f
Bl Ly
@ x|,
o =< @
G/_._—meum. @ 0.45 M. s |r 9
¥l FLOW FLOW ’
P | R N / L oos - =
o) b 0.0?5]: . =« v
s T SN | e s pepmpepmp & _
] 003 o8 ]
- o
5 -0 MM, SHEAR KEY \ "
. -] < '] ’
; —— 9 & MM.
DETAIL OF CONCRETE INTERCEPTOR 4o 2-p12 MK L KINGDOM OF THAILAND
SCALE 110 L smean key {see woe (7)) 0.5 MINISTRY OF TRANSPORT AND COMMUNICATIONS
— 2-0 12 MM DEPARTMENT OF HIGHWAYS
STANDARC DRAWING
CROSS ~ SECTION OF CONCRETE PROFILE SECTION OF CONCRETE INTERCEPTOR CROSS - SECTION FOR DEEP CUT AND HIGH FILL
1110
INTERCEPTOR AT SHEAR KEY ScaLe '
SCALE : 116 . DESIGNED; D.G.H. B CONSULTANTS | CHECKED : Q’f_’.ﬁ DAYTE JULY 1934
SUBMITTED : G Boesen. SCALE a5 SHOWN
RECTON OF LOCATON b DFFcH o DWG. NO. TS~501
APPROVED : -
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=—— BEGHMNING OR END OF OVERLAY SECTION

TRANSITION LENGTH TACK COAT
T
0.00 MR, o PRIME COX l

TRANSITION GRADIENT(IF ANY) ASPHALTIC CONCRETE WEARING COURSE ASPHALTIC CONMCRETE WEARING COURSE

SHALL NOT BE GREATER ASPHALTIC COMCRETE BINDER COURSE AND/OR L|{SEE TABLE}
THAN 1200 / ASPHALTIC CONGRETE LEVELING COURSE
fzms'rms WEARING SURFACE L

ASPHALTIC COMCRETE BMWDER COURSE [IF ANY!) -

ASPHALTIC CONCRETE LEVELING COURSE

E L2 {SEE ‘IRBLEZi
1)

7 ] I

L4

—
Vi I .

Z— EXISTING BASE |COURSE

BRIDGE OR POX CLLVERT

CUT OUT EXISTING SURFACE . BASE COKIRSE
RECOMFACT AND LEVELING BASE COURSE

NOTES :

EXISTING WEARING SURFACE
{, THE DETAILS AT LEFT ARE NOT TO SCALE AND ARE EXAGGERATED

N ORDER TC SHOW DETAIL THE ENGINEER WILL MAKE NECESSARY,

2. PRAIME COAT SHALL BE APPLIED TO A COMPACTED BASE AFTER

TRANSITION OF OVERLAY SECTlON TO EXISTING ROAD ' CASE | @ PAVE TO EXISTING STRUCTURE
KOT * ’ ’
SCALE STRFPING OFF OF THE EXISTING SURFACE APPLICATION RATE
SHALL BE KEPT TO A& MINIMUM DEPENDING ON THE POROSITY
g AND TEXTURE OF THE EXPOSED BASE COURSE,
,ﬁ 5. TACK CDAT SHALL BE APPLIED TO EACH LAYER OF ASPHALTIC CONCRETE
A |- —BEGINNING OR END OF REHABILITATION OR HECONSTRUCTION SECTION .
¥ 4 WHERE POSSIBLE, ASPHALT!C LEVELING COURSE SHALL BE
FRIME  COAT TACK COAT. PRIME _COAT ; TACK COAT
: . | PLACED N LAYERS BY AN ASPHATIC FINISHER COMPACTED
: _— TIC CONCR : ASPHALTIC CONCRETE WEARING COUSE
i VERTICAL CUT OFF ASPHALTIC COMCRETE WEARING COURSE . IN THE GENERAL SPECIFICATION,
\ /-ASPHALTIC CONGRETE  BINGER COURSE CIF ANY) /_ REMOVE AND REPLACE AS MECESSARY ASPHALTIC CONCRETE BINDER COURSE (IF ANY)
—_—— ! ASPHALTIC CONCRETE LEVELING COURSE
|l 0 ______ i /‘f?rh r
H{h f
€T OUT EXISTING SURFACE - 0‘(@472
AMD REPLACE BY ASPHALIC @) Y
o BRIDGE OR BOX CULVERT

CONCRETE LEVELING COURSE N

T~
WITH PRIME COAT &JO STRF OFF & RECOMPACTED BASE SE
%‘m’ N ! COUR
i / /% EXISTING WEARING SURFACE

ag
BASE COURSE —/ (/®®
SUBBASE COURSE {IF REQUIRED ) — %@
5?/‘773‘

SELECTED MATERIAL 4,8 {IF REQUIRED} —/

R A R A

VERTICAL CUT OFF

CASE 2 . PAVE OVER EXISTING STRUCTURE

EMBANKMENT [ IF REQUIRED } . -

TRANSITION OF REHABILITATION on RECONSTRUCTION TO EXISTING ROAD OVERLAY AT BRIDGE / BOX CULVERT APPROACH

NOT SCALE

DOVERLAY SECTION ——— REHABILITATION ©ORf RECONSTRUCTICH SECTION

. ) TACK _COAT - PRIME _COAT TABLE
E 5 - - : THANSITION GRADIENT (F ANY} SHALL E
b NOT BE GREATER THAN 1203 SUGGESTED MINIMUM LENGTH OF VERTICAL CURVE AT BRIDGE APPROACH
3 ASPHALTIC CONCRETE WEARING COUSE
ALGEBRAIC DIFFERRENT | LENGTH OF CREST CURVE ,Ll | LENGTH OF SAG CURVE ,t2
THICKNESS AMMUSTED IN mls FIELD 7 /— ASPHALTK, CONCRETE BINDER ~ COURSE OF PROPOSED GRADE M "
]
- 0o-2% 0 20
7 7
- s
P R Ly, g aw 0
‘{27227& / 4-8% 30 50 -
~ EXISTING WEARING 6 - 8% a0 as
SURFACE
L
(Q@{
[7/»-“

VERTICAL CUT OFF @"
BASE COURSE ey : ) '
SUBBASE COURSE (IF nsaumzm—/ ‘/ %&’[ﬂﬂ’ J KINGDOM OF THAILAND

- MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

SELECTED MATERIAL A,B | IF REGQUIRED)

EMBANKMENT { IF REGUIRED) RS DRAWIG
PAVEMENT TRANSITION DETAILS

DESIGNED : D.OH. & CONSULTANTS | CHECKED :A DATE JuLY (294

TRANSITION OF OVERLAY SECTION TO REHABILITATION OR RECONSTRUCTION-SECTION
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ASPHALTIC CONCRETE | EVELING COURSE FOR i ASPHALTIC CONCRETE LEVELING COURSE FOR
OVERLAY COR REHABILITATION {SEE NOY } WERLAY OR REHABILITATION L SEE NDTE@}

g
g /
:Wm CZ 7 m EXISTING SURFAGE EXISTING SHOULOER £ — EXISTING SURFACE
— '_Z__________T ———————————— -
FALURE ZONE A LT OF EXCAYATION | LONGITUDINAL DEPRESSION . CORRUGATION
PLAN . _ . e - ASPHALTIC CONCRETE LEVELING COURSE FOR
/ OVERLAY OR REHABILITATION ( SEE NOTE (7}
| — ASPHALTIC CONCRETE LEVELING COURSE DR
& ,——— ASHALTIC CONCRETE SURFACE SEE TYPICAL CROSS - SECTION ‘ - CUT EXISTING SURFACE OVERLAY OR REMABILITATION { SEE NOTE (7))
SHOUL DER /[
Z—- EXISTING SURFACE . Lsxm‘rms SURFACE
SHOVING RAVELING
L BASE COURSE LAB CBR BO% MIN.
. — SUBBASE COURSE LAB. C.B.R. 25 % MIN. . :
i e SELECTED MATERIAL *A* LAB CB.R (0 % MIN. PAVEMENT PATCHING FOR DEPRESSION CORRUGATION, SHOVING AND RAVELING
————— - - LIMIT OF EXCM/ATION A3 DEEF AS NOT To SCALE
SECTlON @ REACHING FIRM SUFPORT
3
i PAVEMENT REPAIR FOR FAILURE SETTLEMENT OR UPHEAVAL ZONE REPAIR OF CRACKS NOTES
il NOT Ta $CALE .
§ ! AMLIGATOR CRACKS ARE NORMALLY CAUSED BY EXCESSIVE . FOR CONTINUOUS FAILURE SECTIONS AND LOCALIZED FAILURE, FAILURE ZOMES SHALL
i JEFLECTION OF THE SURFACE OVER UNSTABLE LOWER COURSES 8E EXCAVATED TO THE UNDETERIORATED LAYER WNSUITABLE MATERIAL OR SCFT SPOT
'"1 030 . VARES 0,36 OF THE PAVEMENT ALLIGATOR CRACKS SHOULD TMEN BE TREATED SHALL BE REMOVED TG THE SATISFACTION OF THE ENGINEER. _
Y ’k———— - _ AND REPAIRED AS LOCALIZED FAILURE 2. A SOFT SPCT iN AN EXISTING ROAD CAN BE YISUALLY DETERMINED BY THE MOVEMENT
E | : T 4‘ 2. REFLECTION CRACKS AND SHMRINKAGE CRACKS SHALL SEALED OF THE PAVEMENT UNDER FROCF ROLLING .
; _ LOCALIZED  FAILURE : 8Y EITHER TACK COAT OF A HIGHER ARFLICATION RATES OR 3. THE RECONSTRUCTION OF PAVEMENT STRUCTURE SHALL BE DONE LAYER BY LAYER
i i / . ASPHALTIC SLURRY SEAL AS DIRECTED BY THE ENGINEER. TO THE REIUIRED THICKNESS SUITABLE MATERIALS MAY BE REUSED.
il a / g POT WOLE—-—, 3. SLIPAGE CRACKS ARE CAUSED BY THE LACK OF A GOOD BOND ALL MATERIALS S$HALL BE IN ACCORDANCE WITH THE DRAWING AND
e ‘ / BETWEEN THE SURFACE LAYER AND THE COURSE BENEATH THE SPECIFICATION. : :
: Tl - . REMOVE THE SLIPPING AREA ,CLEAN THE SURFACE OF THE 4. DENCHING INTO SIDE SLOPES SHALL BE DOME WITH CARE I ORDER TO FREVENT THE
& — LIMIT OF EXCAVATON EXFOSED UNDERLYING LAYER ANO ARPLY A SUITABLE APPLICATION EXISTING PAYEMENT FROM COLLAPSING UMDER TRAFFIC CONDITIONS.
g: ‘ //_ ' RATE OF TACK COAT AS DIRECTED BY THE ENGINEER. 5 THE NEED FOR SIDE DITCHES FOR FAVEMENT SUBSURFACE DRAINAGE SHALL BE VERFIED
i / BY THE ENGINEER AND EXCAVATION SHALL COMMENGE AS EARLY IN THE CONTRACT
-+ L/ - AS FOSSIBLE TO REDUCE THE FXCESS WATER GONTENT FROM THE ROAD STRUCTURE.
e ‘ ) &. FOR POT HOLES , THE HOLE SHALL BE SQUARED, DRESSED AND DATCHED AS SHOWN USING
c -EXCAVATED BOUNDARY -~ GOOD FIELD PRACTICE AND iN ACCORODANCE WITH THE SPECIFICATIONS. .
: 7. FOR LDNGITUDINAL DEPRESSION, CORRUGATION , SHOVING AND PITTING THE EXISTING
SURFACE SHALL BE THORGUGHLY , CLEANED AND LOOSE GRAVEL REMOVED HUMPS IN
PLAN THE EXISTING SURFACE SHALL 8E CUT TO THE ADJACENT SURFACE LEVEL PRIOR
PLAN _ TO OVERLAY OR REHABILITATION.
8. TAGK ODAT AFFLIED TO PAVEMENT CRACKS OR PITTING AREA SHALL BE ADJUSTED
[ ASPHALTIC CONCRETE LEVELING ) HHGHER APPLICATION RATES IF DIRECTED BY THE ENGINEER,
1 Oft BINDER COQURSE ( REPLACT) 5. BLEEDING SURFACE SHALL BE HEMOVED AS APPLICABLE OR SEALED WITH ASPHALTK

CONCRETE LEVELING OR BINDER COURSE THE ASPHALT CONTENT SHALL BE KEPT AT
A SUITABLE RATE AS APPROVED BY PROJECT ENGINEER.

10, TRAFFIC SIGN , BARRICADES , LIGHTS ,ETC. SHALL BE PROVIDED AT EACH UNCOMPLETED
REPAIR SECTIONS FOR SAFTY MEASURES,

ASPHALTIC COMCRETE LEVELING OR BINDER COURSE (REPLACE}—
- BASE MATERIAL {REFLACE } :

— BASE MATERIAL (REFLACE )

o SUBBASE MATERIAL (REFLACE}

7

Vi L~— EXPOSED SURFACE OF POT HOLE (SEE NOTE & )

SECTION POT HOLE

L7 LIMIT OF EXCAVATION A5 DEEP AS REACHING FIRM SUPFORT
— — SUBGRADE FAILLRE QR SOFT SFOT M KINGDOM OF THA'LAND

.- SELECTED MATERIAL "A" LAE CHR 0% MIN. MINISTRY OF TRANSPORT AND COMMUNICATIONS
' DEPARTMENT OF HIGHWAYS

STANDARD DAAWWNG

SECTION LOCA.LIZED FAILURE . TYPICAL SURFACE OVERLAY SECTIOﬂ
i i : _ DESIGNED © D.OH. & CONSULTANTS chEchD :¢£;_ DATE JULY- 994
PAVEMENT REPAIR FOR LOCALIZED FAILURE AND POT HOLE P — T T
NoT ° scate . . (HRECTOR OF Loca'not'; & DERGN DIVISION]

DWQ. NO. TS -602

APPROVED : O"%
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PROFILE

FOR VERTIGAL CURVE TYPE 1 (SEE NOTE 3}

FOR VERTICAL CURVE TYPE I {SEE NOTE3)

PERCENT UPGRADE

NOT

CLIMBING LANES FOR TWO -LANE HIGHWAYS
0

SCALE

2,500 LENSHT OF GRADE { FEET)

700 LENGHT OF GRADE { METER)

CRITICAL LENGTHS OF GRADE FOR DESIGN, ASSUMED TYPICAL
HEAVY TRUCK OF 300 1b/HP, ENTERING SPEED = 55 MPH.

CLIMBING LANES FOR TWO — LANE HIGHWAYS

CONDITION AND CRITERIA

THE FOLLOWING THREE CONDITIONS AND CRITERIA , REFLECTING ECONOMIC
CONSIDERATION , SHOULD BE SATISFIED TO JUSTIFY A CLIMEING LAME |
1.1 UPGRADE TRAFFIC FLOW RATE IN EXCESS OF 200 VEHICLES PER HOUR.
1.2 UPGRADE TRUCK FLOW RATE IN EXCESS ©OF 20 YEHICLES PER HOUR .
L3 OME OF THE FOLLOWING CONDITIONS EXISTS.

— A 10 MPH._L |6 KPH.} OR GREATER SPEED REDUCTION 1S EXPECTED
FOR A TYPICAL HEAWVY TRUCK.
— LEVEL — OF ~ SERVICE E OR F EXISTS ON THE GRADE .
— A REDUCTKN OF TWO OR MORE LEVELS—~OF - SERVICE |5 EXPERIENCED
WHEN MOVING FROM THE AFPROACH SEGMENT T0O THE GRADE.
THESE GEWNERAL GUIDES FOR THE CONSDERATION OF CLIMBING LANES ON-
GRADES WOHLD APPLY OMLY TO CLIMBING LANES ON TWO ~ LANE HIGHWAYS
AND SHOULD NOT BE USED TN CONRINCTION WITH CONSIDERATION OF CLIMEING
LANES ON MULTILANE HIGHWAYS .
THE CRITIGAL LENGTH OF GRADE IN FIGURE IS DERIVED AS THE LENGTH OF

. TANGENT GRADE . WHERE. A VERTICAL 15 FART OF A CRITICAL LENGTH OF

GRADE , AN APPROXIMATE EQUIVALENT TANGENT GRADE LENGTH MUST BE
USED . WHERE THE CONDITION INVOLYES VERTICAL CURVE TYPE I AND THE
ALGEBRAI DIFFERENGE 1N GRADES !§ NOT TOO GREAT , THE MEASUREMENT

OF CRITICAL LENGTH OF GRADE MAY DE MADE BETWEEN THE POINT OF VERTICAL

INTERSECTION { PYI.} . WHERE VERTICAL CURVE OF TYPE T IS INVOLVED -,

PARTICULARLY WHERE THE ALGEBRAIC DIFFERENCE N GRADE 15 APPRECWABLE ,
ABCUT ONE - QUARTER OF THE VERTICAL CURVE LENGTH MAY BE CONSIDERED -

AS PART OF THE GRADE UNDER CONSIDERATION.

THE BEG]NNih_IG POINT OF CLIMBING LANE 15 THE POINT WHERE 4 |0 MPH .
{18 KPH.) DECREASE IN TRUCK SPEED BELOW THE OFERATING SPEED , AS
"CRITICAL LENGTHS OF GRADE "

THE END POINT OF CLIMBING LANE |5 THE POINT WHERE THE TRUCK GCAN
RETURN TO THE NORMAL LANE WITHOUT UNDUE HAZARD IN PARTICULAR ,
WHERE THE SIGHT DISTANCE BECOMES SUFFICIENT TO PERMIT PASSING

SWITH SAFETY WHEN THERE |5 NC ONCOMING TRAFFIC OR , PREFERABLY ,

AT LEAST B0 .00 M. BEYOND THE CREST POINT.

‘CLIMBING LANES ON MULTILANE HIGHWAYS

CONDITION AND  CRITERIA

Il iF THE CRITICAL LENGTH OF GRADE , THE LENGTH OF A PARTICULAR
UPGRADE WHICH REOQUCES THE OPERATING SPEED OF TRUCKS 10 MPH,
{ 16 KPH.} BELOW THE OFERATING SPEED OF THE REMAIMING TRAFFIC ,
IS LESS THAN THE LENGTH OF GRADE BEING STUDED A CLIMBING
LANE 15 WARRANTED .

1.2 IF THE FLOW RATE ON THE GRADE DETERMINED BY DIVIDING THE
UPGRADE DOHY ( THE DIRECTIGNAL DISTRIBUTION OF TRAFFIC ON
MULTILANE FACILITIES DURING THE DESIGN HOUR] BY THE PEAK
HOUR FACTOR { PHF } EXCEEDS THAT OF THE NEXT POORER 1LEVEL-
OF -SERVICE . A CLIMEBING LANE 15 WARRANTED.

GENERALLY , CLTMBEING LANES SHOULD MOT BE COMSIDERED
UNLESS THE UPGRADE DIRECTIONAL TRAFFIC VOLUME 15 EQUAL TO
OR GREATER THAN THE LEVEL- OF - SERVICE D SERVICE VOLUME
FOR TWO OF THE LANES OF A FOUR- LANE HIGHWAY WITH THE MORMAL
PERCENTAGE OF TRUCKS .

IN MDST CASES WHEN THE SERVICE VOLUME , INCLUOQING TRUCKS , IS

GREATER THAM 1,700 WPH. AND THE LENGTH OF THE GRACDE AND THE

FERCENTAGE OF TRUCKS ARE SUFFICIENT TO CONSIDER CLMBING LANES ,

THE VOLUME IN TERMS OF EQUIWALEMT PASSENGER CARS 15 LIKELY TO

APPROACH OR EVEN EXCEED THE CAPACITY. AN INCREASE W THE NUMBER

OF LANES THROUGHOWT THE HIGHWAY SECTION WOULD REPRESENT A

BETTER INVESTMENT THAN THE FROVISION OF CLIMBING LANES .

A CLIMBING LANE IS ALSO GENERALLY NOT WARRANTED ON FOUR-—LANE

HIGHWAYS FOR A DIRECTIONAL SERVICE VOLUME BELOW 1,000 VPH.

REGARDLESS OF THE PERCENTAGE OF TRUCKS.

WHEN THE ANALYSIS INDICATES THAT A CLIMBING LANE MAY IMPROVE

OPERATIONS OR MAINTAIN THE LEVEL— OF - SERVICE ON THE SECTRN

WITH A GRADE AN ADDITIOMAL CHECK MUST BE MADE TO DETERMINE IF

THE NUMBER OF LANES REQUIRED ON THE GRADE ARE SUFFICENT EVEN

WITH A CLIMBING LANE

THE PRINCIPLES FOR CROSS SLOPES, FOR LOCATING TERMINAL POINTS,

AND FOR DESKNING TERMINAL AREAS OR TAPERS FOR CLIMBING LANES

ON TWO - LANE HIGHWAYS ARE EQUALLY APPLICABLE TO CLIMBING LANES

ON MULTILANE FACILITIES. THE PRIME FACTOR BEING THAT OF DETERMMNNG

THE LOGATION OF THE UPHILL TERMINUS OF THE CLIMBING LANE AT THE

PCINT WMERE A SATISFACTORY SPEED IS ATTAINED €Y TRUCKS, PREFERABLY

ABOUT 10 MPH, (16 KPH.}) BELOW THE OPERATING SPEED OF THE HIGHWAY.

PASSING SIGHT DISTANGE NEED NOT BE CONSIDERED .

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMURNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
TYPICAL CLIMBING LANE SECTION

DESINED: D.O.H. & CONSULTANTS ‘ GHECKED : é .. | DATE .fULY 1984

—
SUBMITTED : — _ gg__m SCALE  NONE

JINRECTORA F LOCATION & DESHIN DIVISKIN) OWG. NO. TS =70l

APPROYED : .
- i sHeetno. 17
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WARNING SIGN ROUTE MARKER ROUTE TURN ASSEMSLIES TYPE I . -
OR DIRECTIONAL ASSEMBLIES
e i —
, RAFFIC SioN ROUTE TURN ASSEMALIES TYPE I
; ™ % SIZE OF POST SHALL BE O\2¢012M.FOR SINGLE POST AND TWIN POSTS WITH
L S A S e T A TOTAL AREA OF THE SIGN PLATES |15 WOT MORE THAN 2 SO.M. AND 4 SOM.
a — ! i RESFECTWVELY OR OTHERWISE THE SIZE SHALL BE 0U5% 15 M.
— I e e MM , R 4m
] a ‘ o ! . RERI1Z o2 ST 4-RB BIZ MM,
= — - I & ¥ -| x ¥
T ‘ < | 012 ORIQIS - 0lZOROME
| I L% — i%::
! , . .RE GG MM TIES @ CEM - f R
: LOWER EDGE OF SIGN DTE_J M Goe, T BB © & MM TIES @ 2U5W.
| | Cfl' PR S U I LA e . ooz anz
& R G et selann
-+ e L012
t R 018
; =. & 1L SECTION (A)-(A) : SECTION (B)-(B)
- | | g _ﬂ ' NOT 10 SCALE NOT ™ SCALE
Es
z ! « St £ () ! (8) g -
= w P ot ] i .
= | g o i - § PROFILE GRADE NOTES
Zi I 3 g i 2 o JE —
Bt H s ol i * -~ - . )
= i &. = i : e w I, ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. ] w = &l € 1 2 SIGN PLATE SHALL BE MADE OF 2 WM. THICK ALLUMINIUM ALLDY,
‘ =] = = §+
" g g - 3. ALLUMIMIUM ALLOY SIGN FLATE SHALL CONFORM TO Ti5. 3%
gi o ! 4, UNLESS OTHERWISE INDICATED, SIGN AND THEIR SUPPORTS SHALL BE OF THE SIZES, COLDRS
{ PROFILE GRAQE ! ‘ AND TYPES PRESCRIEED BY, AND SITE IN ACCORDANCE WITH THE RECOMMENDATIONS OF , THE
i .
| 70 rege mm TIES @ ousm. DEPARTMENT®S TRAFFIC CONTROL DEVICE MANUAL, PAST 1 ISSUED B.E. 253
- LEAN CONGRETE & REFLECTIVE SHEETING SHALL CONFORM TO TIS.506 TYPE | (ESEFFICIENT OF RETRO-REFLECTION LEVEL 1}
. { SEE NOTETII "} 6. SN FRAME SHALL BE MADE OF 50z25x L6 MM STEEL RECTAMGULAR TUBING FRAME WELDED
i SIDEWAL 4-RE D12 MM AND SMOOTHED N PRIMING PAINT FOR FRAME SHALL BE RUST PREVENTIVE PAINT { RED
u K
& —t = LEAD BRASED PRIMERD FOR IROM AND STEEL SURFACED, TYPE 3 § WHICH CONFORMS TO Ti5. 389,
= ) =7 THE SUCCEEDING COATING SHALL BE PAINTED WITH SLACK METAL PAINT .
$ 7. LENGTH OF SIGN POSTS AND FOSITIONS OF HOLES STATED 1N THE DRAWING ARE FOR THE MIN. SIZE
b || ONLY THESE LENGTHS AND POSITION OF HOLES SHALL BE ADJUSTED DEPENDING ON SITE CONDITIONS.
- = - Eﬂl}m i . 8 PORTION OF CONCRETE FOST FROM GROUND LINE TO THE ELEVATION OF 20 CM. ABOVE FINISHED
- o el }—— x | . ROADWAY PROFILE SHALL BE RRINTED IN BLACK AND ALL GTHER PORT SHALEL BE PAINTED IN WHITE.
/ I 9. DACK OF SIGN, CLOSE TO EDGE OF PAVEMENT SIDE , SHALL BE STAMPED WITH DEPTH NOT
DESTINATION WITH ARROW SIGN TYPICAL SIGN INSTALLATION AT SIDEWALK . ] *_%iom'_”-’ LESS THAN ©5 MM
DESTINATION AND DIST SIGN o - FROX. |0 CONCRETE SHMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR 15xI8xi5 CM
A DISTANCE : CUBE AT 2B DAYS. AN APFROXIMATE MiX DESIGN PER CUBIC METER 15 SUGGESTED A5 FOLLOWS
TOWN AND DISTRICT BOUNDARY SIGN REINFORCED CONCRETE POST DETAIL  SIGN POST INSTALLATION DETAIL FORTLAND GEMENT TYPE 1 /0 KG (MM
WITH THAI AND ENGLISH WORDS NOT To SCALE  NOT T - SEALE SAND 0.43 M'z
Y]
OR T S CRUSHED RDCK OR GRAVEL oes :
HAl WORDS ONLY : _ CONCRETE SLUMP 0 CM. (MAX] .
: Il LEAN CONCRETE FOR SIGN POST BASE SHALL HAVE A PROPORTION GF CEMENT | SAND | AGGRESATE
1°3° 6 BY VOWME AND A CONCRETE SLUMP OF I3 TM. {MAX}. )
12. GLEAR CONGRETE COVER SHALL BE 25 CM,
. - . REFLECTIVE SHEETING
ﬂﬂq Q‘H : |3 REINFORCING STEEL SHALL CONFORM YO TIS. 20 GRADE SR 24
Q ‘ 39 B ¥ — 50 x 251 1.6 MM. STEEL ‘TASBLE 1 FOSITION OF HOLES FOR FIXING SIGN PLATES TO SN ROST TABLE II rOSITION OF MOLES FOR FIXING
. (\ \’ 0.0I7 RECTANGULAR TUBE SIGN PLATES O SIGN FPOST
/}\\ - GALWANIZED WASHER—-—, —— GALMANIZED WASHER REGULATORY WARNING ROUTE TURN HIGN S1ZE . .
> & a i —" & 25x 2 MM. THICK PLUS © 25x 2 MM. THIGK ASSEMBLIES DIMENSIONS  (CM.) ’ :
& ooce; _ NME * 2 * SIGN BIZE | SIGN SIZE [ROUTE MARKER| vie T B TYFE K (CM.)
R RUBBER RING ZMM. THICK M1.__._. DIMENSIDN [CM.) LM e ) CM. WIDTH | LENGTH 7 ' REMARK KINGDOM OF THAlLAND
2 B p|E|Fje H]|1
LY . lo_on:t fem @ 3/8"% 9" GALVANIZED 0| 75|90 |60 |75 |90 |80 TS |90 | 80| 75 |90 75 | 210 f; 200 5 | 65| 75 |17.5] 50 3; 5| DESTINATION WITH ARROW MINISTRY OF TRANSPORT AND ﬁouug NICATIONS
ol T RABNIAY — VIURIIVITT STEEL BOLT Wit A 75| 15015 | 20| 20 | 20 | 75 | 75175 | 75 | 7s | 75 s0 | 240 | zo|200\12.5| 65| 75 17.5| 50|325| SIGN, THAI & ENGLISH WORDS DEPARTMENT OF HIGHWAY
o GALVANIZED DOUBLE = - 80 s 200 5 | 50| 75 |17.5] 50| 25 | DESTINATION WITH ARROW STANDARD DRAWING
0.0M4 HEX NUTS g 45] 45| 60|45 |685/ 20145 60|75 | 48| 6078 75 | 20|z00l125’ 50| 7.5 1175 50| 25 | SGN, THAI WORDS ONLY MIN as 6OST DETAILS
L3
- S 5] 15 vs\175175] 75|75 | 7.5| 16 78 75 5 | 170] 5 | 65| 7.5]175| 40325 | DESTINATION AND DISTANCE OR SIGN TGN
EC A NQﬁQﬂqﬂu 2532 c ' il il Il Kt M 5 1 30 5 | 170[12.5| 65| 75 |I7.5) 40|32 5| SIGN , THAL & EMGLISH_WORDS
= 0 75| 78|75 | 751 rEiTs 80 5| 70| 5 60| 756|175 40| 25 | DESTINATION AND DISTANCE i i
75 i - 75 s |170)12.5° 50| 7.5 |175; 40| 25 | SIGN, THAL ONUY DESIGNER : D.C.H. 8 CONSULTANTS chEcKED:cs'i_,_ DATE JULY 1994
e rS| 7B PE|TEIAS T 55 5 [170] 5 | 55| 25176 40275/ TOWN & DISTRICT &OUNDARY — i SCALE NONE
TYPICAL BACK- SIGN STAMP TYPICAL FIXING OF SIGN PLATE F 25 38|45 [225] 35 [ 45 8o 5 | i70h25] 55| 75175 40|275] si6N . THAl & ENs1ISH Worps || SUBMITTED : o -
SCALE r 6 10| 7s; 75| 10|78 5 . |RECTOR OF LOCATION E DESICH DIVISKIN) DWG. NO. RS =101
APPROVED : ——————
N, {#1td (DIRECTOR GENERALI |SHEET No. 18




Mariadd ATWWMAINDAT '
M NNARTY SIZE - LETTER 3iZE . REFLETO- COLOUR
Tugsasalas: 31 ergrinsz s TRAFFIC SIGN CONTROLLED FATTERM RECOMMENDED  LOCATION RIZED onl
{cM)  |15T ROW | 2ND ROW PROFERTIES H0ARD
~80R- 5 - -
t2-90 ol (2-90m-80) 2 ~080A-90 | BOxz40 20 15 FOR EXISTING ROAD COMSTRUCTION REFLECT RED — GRANGE
{2-7-90) (2-8-90) {2-27-20) (2-28-90) 2-900-90 |BOx240 | Zo 16 FOR EXISTING ROAD CONSTRUCTION REFLECT | RED—DRANGE
2-9N-90 |90x 240 20 15 FOR MEW ROAD CONSTRUCTIIN THAT ALLOWS SOME TRAFFIC RED —ORANGE
2- 919 -30 [80x 240 | 20 15 FOR NEW 3040 CONSTRUCTION THAT ALLOWS SOME TRAFFIC RED —ORANGE
' [ - ' 423 ROAD SIGNS MOUNTING | 3 —1000-240(240x 360 FOR MOUNTING AT BEGINNING OF FROJECT WHITE
NINDAINS ﬂ'}ﬁhﬂﬂa’%’qa EWRITE AT BEGINNING AND | 3 - 1608 -240[240x 360] [iST-200 ROW MOUNTING AT BEGINING OF PROJECT WHITE
Flsidafumamesne fitahadurnsanansnis ENG oF PROJECT Wil
a5
tg-9n-50) t2-5iY-90) aTiER & ’
3-igl-75 |7T5x3€0| 20 | - MOUNTING WITH 3- 1000 - 240 SIGN BOARD WHITE
| ST-2ND ROW 15 MOUNTING  ALONE WHITE
. 5o 36 -390 IRD ROW 20
- - 2-34 - 30) { ! {2-106-30) 3-lozn- 120 [120x240 | 25 15 MOUNTING AT BEGINNING OF PROJECT REFLECT | RED - ORANGE
‘in«sam-anaa%qa_,__ . UG = A  Tawabigru 1 3-10F - 120 | 1202240 25 15 MOUNTING AT END OF FROJECT REFLECT RED - ORANGE
ifavnay 1 feusdbumacade
TR - PRNBRRY O ROAD SIGHS MOUNTING| 2 =830 — 90 | 90 1 240 20 20 MOUNTING AT 200 M. BEFORE AFPROACHING REFLECT | RED — ORANGE
| Y Al farw. . _ Y ™ M AT DPENIMG WORK | 2 -23% —93 | 90xE40 20 20 MOUNTING AT ZOO0 M. BEFORE APPROACHING REFLECT | RED — ORANGE
DgednAsE . o Falunaiom, el SITE 3-94 —90|90«IB0 20 20 MOUNTING 8T 200 M. BEFORE APPROACMING :::II::;F RED ~ ORANGE
: 3-95 —80[75x120 15 15 MOUNTING AT END OF WCRK SITE AED — QRANGE
! “ﬁ’qkagqm:qu i \ mh‘”“i-- EEEEERER -5‘1}‘”“;“’;‘ -
FLn S snemleeyn . odhdr
paruvisaspumilae NSRS svvrsnaddv_ o uwm TEMPORARY ROAD | 3-92 —90 |90 x135 ' 1o MOUNTING WITH 3-890 OR 3-9 WHITE
At tfla, #nauns, o1 / GUICE sleNS SIGN  BOARD
{3-1000 - 240) DR, " " S il rnadma wSasting .
oy o R 2-7 -90 [90% 90 - — | MOUNTING AT O0—200 M, BEFORE AFFROACHING REFLECT | RED - ORANGE
{31900 - 240) 28 - 80 |50k 90 - — | MOUNTING AT I00—200 M. BEFORE APFROACHING REFLECT | RED- ORANGE
(3-95-90 ) (2 - g&-30) (2 - 97-50) 2-27-90 |90x30 - — | MOUNTING AT 100-200 M, BEFORE APFROACHING REFLECT | RED - ORAMGE
fFoR KoK AREA ONLY } 2-29- 80 |90 x 90 - — | MOUNTING AT 100-200 M. BEFGRE APPROACHING REFLECT | mEp - oRAaNGE
- e 2 - 34— 90 90 x 90 - — | MOUNTING AT 100-200 M. BEFORE APPROACHING REFLECT | RED - ORANGE
[ v -y 2w 36— 90 | B0 « B0 - — | MOUNTING AF 100-200 M. BEFORE APPROACHING REFLECT | RED- ORANGE
I ﬂ'\ﬂﬂ-&"lﬂﬂ’éﬂﬂaﬁﬂ‘i&ﬂﬂ‘i nal. gﬂ;ﬂtb 2 —106— 90 | 80150 20 15 MOUNTING AT 100~200 M. BEFORE APFROACHING WHITE
~ d WARNING  SIGNS 2 — B8 ~ S0YUFPER SIGN MOUNTING AT 50 M. BEFORE APPROACHING. REFLECT RED - GRANGE
{(3-101-73) MOUNTING  &T BILRD
1 APPROACHING 20£50
i WORK SITE 2 —88 — 0| LOWER SN [ 0 0 MOUNTING AT 150 #. BEFORE APPROACHING REFLECT | RED -ORANGE
i fhawdn BOARD
( ” [ - L 2 =97 —oc )| eoxBo {7 MOUNTING AT 150 M. BEFORE  AFFROACHING - RED~ ORANGE
. AMINIUATURAYL a - 160~ 30 —10r— 197 - —los- ~0z —90 | 90
| nava i RLSUAY FWAUAR (2~ 100~50) {z-10r-80} (2- 102 - 901 t 2-105-90} 2 —I0Z — B ¥150 20 15 MOUNTING NEAR AND SAME SIDE OF STOCKPLE MATERIAL WHITE
1 TRSINEABATN 4 9 L] B 00 -80 | 90x 90 - - MOUNTMG AT 150 M. BEFORE APPROACHING REFLECT RED — DRANGE
l 1 Rad. |} Tas3nianiaa ""I-! Tﬁim"l‘i-"iﬂ‘;"ﬁ 2-10l —80 | BO«BO - S- MOUNTING AT 150 M. BEFORE APPROACHING - HED - ORANGE
- 2- 26 ~90 | 90x %0 - - MOUNTING 4T 100- 200 M. BEFORE AFFROACHING REFLECT YELLOW
(3102 - 120 13— 1020 - 1200 {3103 =120} 2-103- 90 | 302150 20 I8 FOR EMERGENCY CASE MOUNTING ON BARRICADE REFLECT WHITE
2-105-90 | 90390 - - FOR EMERGENCY GCASE WHERE SUITABLE ROAD SIGNS ARE NOT AAILABLE | WEFLECT | RED~ ORANGE
ROAD SIGNS MOUNTING AT BEGINNING AND END OF PROJECT a |- 3 =90 90 - - MOUNTING ON COMTROLLED POINT DR NEARER IN DISTANCE 3-5 M. REFLECT WHITE
NOT T SCALE I- & -90 D - - MOUNTING ON COMTROLLED POINT OR NEARER IN DISTANCE 3—5 M. REFLECT WHITE
“li-6-%0| so - - MCUNTING OM CONTROLLED POINT OR NEARER IN DISTANCE 3-5 M REFLECT WHITE
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t{2-93n-20) {2-93H-90}
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SIZE LETTER SIZE REFLECTO- COLOUR
TRAFFIC SIGN CONTROLLED PATTERN RECOMMENDED  LOCATION RIZED ON
- {CM} 1T AOW |2ND ROW _ BROPERTIES BOARD
N ROAD SIGNS MOUNTING | 3-93n-BC | BOx120 | 153 WHERE SIGN BOARD IS VISIBLE WITH NOT LESS THAN 200 M. REFLECT | RED - ORANGE
—O— AT TRAFFIC LINE 3-938 -80 |BOx1zZo | 158 WHERE SIGN EOARD IS VISIBLE WiTH NOT LESS THAN 200 M. REFLECT | RED -~ ORANGE
‘ . ’ SN CHANGE OR TRAFFIC | 2 - 49 -60 |80 xi20 | — - WMOUNTING WHERE TRAFFIC LINE CHANGE REFLECT | RED — ORANGE
(3-93% -80) {2~ 49 -60) {2- 50- 6O CONTROL ARE 2-50-60 |GOxt20: ~— - MOUNTING WHERE TRAFFIC LINE CHANGE REFLECT | RED ~ ORANGE
AUTOMATIC FLASHER 15 CM. BULE OR 8- YELLOW REFLECTORIZED CRCLES TARGET REQUIRE D 2 -42 - 90 LPPERSIGN| - ~  MOUNTING AT BEGWNING OF TWO - WAY TRAFFIC REFLECT | RED - GRANGE
EQUIVALENT FOR ROAD WHICH ADT FOR ROAD WHICH ADT EXCEEDS 4,000 VEHICLE / DAY BOARD i
EXCEEDS B,000 VEHICLE / DAY 20 x 80 : '
2 - 42 - 90 LOWERSKEN| 200 - MOUNTING AT BEGINNING OF TWOQ - WAY TRAFFIC . WHITE !
BOARD i
SIGNS TO INDICATE ROAD OBSTRUCTION 50 x 180 . |
[" ‘5 N . NOT T SCALE 2-48-30 | 9030 - - MOUNTING WHERE BOTH LEFT AND RIGHT TRAFFICS ARE PERMITTED REFLECT | RED - ORANGE |
Z-48-0
!:an"a ?uﬂﬂa it 2-~B2Z-6B0 |6OXTS - - MOUNTING AT HORIZONTAL CURVE ] REFLECT | RED - ORANGE
t2 ~a2-80} 1.20 S— 1.20 ' 2-63-60 [8OxT5 | - - MOUNTING AT HORIZONTAL CURVE REFLECT | RED - ORANGE
R=3.6CM -
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- S, : i
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\. .\ kY *,
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) CIRCLES TARGET :
ROAD SIGN MOUNTING AT TRAFFIC LINE CHANGE B o
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o ! 2 3
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2 — WHITE PANT , -~ :
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: ! i | THIS ORAWING AND THE MANUAL OF TRAFFIC CONTROL DEVICES PART 3 AS PUBLISHED BY THE DOH.
. 13 :
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- NT
RED - ORANGE. FAl _ ¢ §. THE CONTRATOR SHALL BE PROVIDED THE TRAFFIC CONTROL DEVICES FOR HIGHWAYS
RTICAL PANEL i
VE _ I—Pos'r SPACING 2.50 M.AMAX) UNDER CONSTRUCTION ALL iTEMS.
&. IN CASE OF THE FORMAT 15 NGT THE SAME AS THE ORAWINGS, THE MOUNTING OF TRAFFIC
BARRICADE TYPE II CONTROL DEVICES SHALL BE DIRECTED BY THE ENGINEER.
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o .- ON - COMING VEHICLES SIGN MAY BE MOUNTED ON BARRICADE
5 5 _
- Fe B : _’ SYMBOLS .
- 3 ] 3%
B g - F X, wy /_h\ — .,y N - - :
22 o |3 Seg ! il | = TRAFFIC SIGN
'y N z | & 3 \ | - : \ |
L . \ gyt /] J ! —+ BARRICADE TYPE I ONE FACE
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o gsgmon ' BARRICADE TYRE T i05e150 | 00-150 i | 36-50 IF PAVEMENT EDGE EXCAVATION 13 OVER 50 CM.DEPTH, FENCING = BARRICADE TYPE T ON TWO FACES
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[ ' + = SR - ‘ - - REFLECTORIZED BY RETRD REFLECTIVE
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r HIGHWAY CONSTRUCTION FOR RAILWAY CROSSING{NO PERMANENT CONTROL DEVICES)
R | NOT T SCALE
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SCALE
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T
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NOT TO SCALE

“ ‘é- TWO LANE TWO - WAY TRAFFIC SIGN SHALL BE INSTALLED AT 400 M. SPACING
WE 5. SYMBOLS !
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z2 3 by = - =& TRAFFIC SIGN
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— o0 . 4. | 300 200 150
; ! 11501 ) 11oo ! [ET | (1557 17667 . {90r |
i I i » YERTICAL PANEL OR BARREL
oo -+ e | i . ) b e I —
:.TéﬂOULDER - SHOULDER SHOULDER " SHODLOER - REFLECTORIZED BY RETRD REFLECTIVE
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B393 a4 13wl STER. RIRE 21388 4.5 M. R 25448 MM@ L= OF THE SIGM INCLUDING THE GAPS BETWEEN FLATES IS NOT MORE
: - ELn L CIEEAE5HE MM, o : . e . T
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: ] WELDE J BOUT WITH NUT AND [ p————
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- PAN - HEAD SCREW & - M& x 15 WM.

.B.  ELETHIC ARC WELDING WHICH CONFORMS TO AISC STANDARD 3SHALL BE USED -

NOTES :

1 DIMENSIONS FOR WELDINE SYMBOLS ARE N MILLIVETERS , ALL OTHER DIMENSIONS
ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.

2, THIS DRAWING SHALL BE USED FOR TRAFFIC SIGNS, WHERE THE AREA OF THE
SIGN IS NOT MORE THAN 108,000 SG.CM. THE MAXIMUM LENGTH AND WIDTH
OF THE SIGN SHALL NOT EXCEED 350 CM. AND 330 RESPECTIVELY.

3. GENERALLY, THE FOUNDATION SHALL BE TYPE (E) OR TvPE (0) . IN CASE OF
THE PILES SHALL NOT BE DRIVEN TO THE SOIL OR THE ALLOWABLE SOIL BEARING
CAPACITY UNDER THE FOUNDATION MORE THAN 10 TON PER SQUARE METER,
THE FOUNDATION TYPE (0} WITH NG PILES SHALL BE USED.

4. THE DIMENSIONS OF STEEL PIPE SHOWN ARE THE OUTER DIAMETER AND THE
THICKNESS OF THE PIPE FOR EXAMPLE ; @ 318.54 60 MM MEANS THE OUTER
DIAMETER OF THE PIPE IS 318.5 MM, AND THE THICKNESS 15 6.0 MM.

5. STEEL FIFE SHALL CONFORM TO ONE OF THE FOLLOWING SPECIFICATIONS

51 TIS 107 GRADE H5H
52 JIS.G3444 GRADE STKA!
63 ASTM. A252-75 GRADE 2

&. STRUCTURAL STEEL SECTION SHALL CONFORM TO TIS 16 GRADE Fe 24.

¥ STEEL PIPE, STRUCTURAL STEEL SECTION, STEEL PLATE, BOLTS ,NUTS AND WASHERS
SHALL BE GALVANIZED, ZiNC COATING SHALL NOT BE LESS THAN 550 GRAMS PER

SQUARE METER.

FOR WELDING STEEL.
9. CONCRETE FOR REINFORCED CONCRETE PILE SHALL HAYE A MINIMUM LULTIMATE
COMPRESSIVE STRENGTH OF 300 KSC FOR 15215215 CWM. CUBE AT 28 DAYS.
AM APPROXIMATE MIX DESIGN PER CUBIC METER |5 SUGGESTED AS FOLLOWS ,
PCRTLAND CEMEMT TYPE ! are KG . (MY
SaMD Q.43 I“ﬂ.s
CRUSHED RQCK OR GRAVEL .86 I\I'I-i
CONCRETE  SLUMFP 1% O [MaX.)
10, ODGNCRETE FOR FPRESTRESE CONCRETE PILE SHALL HAVE A MINIMUM ULTIMATE
COMPRESSIVE STRENGTH OF 440 K5C, FOR 15x 15 x15 CM, CUBE AT 28 DAYS.
AN APPROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED A5 FOLLOW ,
KG.{MIM

3
SA4ND 0.43 M.

PORTLANLD CEMENT TYFE 1 37S

. SECTION '

SCaLE

LRUSHED ROCK OF GRAVEL 0 ge . .

S@RIE R -2 MM COMCRETE SLUMP B CIMANY

B Rif Koo M U1 CONCRETE FOR FOUNDATION SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STEEL POLE FOR OVERHANG g2
TRAFFIC SIGN TYPE 3 AT SIDE SLOPE : 32‘_‘___

SCALE 1350 i

SETRENGTH OF 210 KSC. FOR 1% x15x3 €M. CUBE AT 2B DAYS, AN APPROXIMATE

#Ix DESIGM PER CUBIC METER IS SUSGESTED AS FOLLOW

. FORTLAND CEMENT TYFE 1 350 KG (MIN.]

TASE K- 28 Mk

SAND 0.43 w3

CRUSHED ROCK OR GRAVEL 0.B6& n®

s -

70 FOR FOUNDATION TYFE ©) EETE T

, : i) ; R
'.._??__EDR FOUNDATION TYRE 1D/ - BNCHOR  HOLE B- B 1 W E -

' ' HELE = & 50 WM -

CM.IMBX.)

a4 o COMCRETE  SLUMFP L)

REINFORCING STEEL SHALL CONFORM To TIS.20 GRADE SR24 FOR RQUND BARS

A4 3185 s

1. 11.'2'._5: L AND TIS 24 GRADE SO 30 FOR DEFORMED BARS.
PRESTRESSING WIRE SHALL CONFORM To T1S.95.

_ 14. NORMAL CLEAR CONCRETE COVER SHALL BE 5 CM. BUT FOR FOUNDATION SHALL BE
SECTION:.D: -

SCALE 1175

T8 CM., UNLESS OTHERWISE INDICATED.
15. CANTILEVER BEAM SHaALL BE INSTALLED PERPEMDICULAR TO THE ROADWAY
ALIGNMENT . CAMBER SHALL BE PROVIDED FOR BEAM OEFLECTION.

16. WHERE SIGH LIGHTING IS REQUIRED, THE ELECYRICAL COMPONENTS SHALL CONFORM

10 THE ELECTRICITY SUFPLY AUTHORITY'S REGUIREMENTS AND REGULATIONS.
—FOUNBATION TYFE (&) COLLMN 2 318.5% €.0 MM~
OR TYPE (D) B
{SEE NOTE 3} BASE OF STEEL POLE AEAM D155 2 x 5.0 MM .

SCALE 1520

I_ms_a__.s___]

! H 17. THIS DRAWING SHALL BE YSED N MBINATION WITH OWG. N3 RS-,
4] 0205 4 come

] b

= 2 FLANGE R - 20 MM.
]

i !
I N -
Lt el L t

g\'“' - BOLT 8- M2Q
]

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUMICATIONS
DEPARTMENT QF HIGHWAYS
STANDARD DRAWING
STEEL POLE FOR OVERHANGING TRAFFIC SIGN
FOR SIGN PLATES NOT MORE THAN 108,000 S5GCM. -1

- 8RIB R - MM,

STEEL POLE FOR OVERHANG
TRAFFIC SIGN TYPE 3 AT SIDEWALK OR RAISED MEDIAN

SCALE 1150

£
HOLE - @ SC MM—

TOP OF STEEL POLE AND JOINT DETAIL

SCALE 1315

’ BESIGNED © 00.H, & CONSULTANTS lcnscxsn:é{;, DATE LY 1994
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SUBMITTED : SCALE AS SHOWHN
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. 53
...4'52.‘.'_‘..21._":
roe— ANCHOR BOLT 9-~M36 ] e ¥ ﬁ?- L
250 J H— [#¥_=_]#] _2
1© o0 ; ——STIRRUP RBS MM (3 15 M 7&[‘) '2q - : f
80 T, 70 _i].80 _ T 53 1— * 4+ ANCHOR BOLT 8 - ’
' - -12- 0B 25 MM, g0 ! Voa : 1 BOLT 8 - M36
* : N
b« DB 16 MM : R | bl Vs
b - ag— s en ¢ 9
- STIRRUP RES MM, () 20 CM. ] ANCHOR BOLT 8 - M36 R N \
-4-DB15 MM. i t—m ) B B-90%6 MM,
: . -1 9
; o covsmne?.s.-'[.. REINFORCING  STEEL FROM PIFE ! = . |_ _l |_
I o - BA/C. BONDUIT @ SO MM. l "5+ 0820 MM, ’ o .
R : ; L
- I S 12 200N, QHEHOH BOLT DET&I;E SECTION .G = .G,
. ~-2- {13 30 CM. RC, OR R, FILES * SCALE 1820
P AL AD NOT LESS THAN 6.5 TON/PILE
PLAN OF FOUNDATION TYPE C - LLOWABLE LOAD MOT U
SCALE 1380 e . _ 0O0 - 1600 _
=N
SECTION ‘E* - E 4zs 30
! 250 . SEALE i iR , ]
o PR i - _1
8o 70 Ba il i
o o ) . t2 o 9= DB 20 MM.
: - Sl L . o . e - ] T (g vl
I : i : B ANCHOR BOLT &-M36 :HH‘H[“ . i 1 1| H ?wr | i ‘ T ‘ ‘ |
. 2 SR L i L Podl E# ! | |
! :'; ! ] ea12 - DE 25 MM. o e T Y \._ \_ | E—
&5 STIRRUP RES MM (& 15 CM. - 4 -DB 16 MM, 5 STIRRUP RE & MM. (@ 15 CM.
i e . P ’ Yo COVERING 5 CM.
i T -REWFORCING STEEL FROM AIPE = s : s '
; ' T : 15 STIRRUP : STIRRUP RBE MM. @S CM._ _STIRRUF 18
160 . SOIMIN. |l 1 4-DBIG MM, 1 Res MM @75 CM. RBG MM, (7.5 CM) |
N e el : L &- STIRRUP RE & MM, @ 2.5 cM. &-STIRRUP RE 6 MM (125 CM. -
| L @ ®
' : : 5 -DB 20 MM.
E o e ennn 220 30530 CM. RC. O PC. PILES “STIRRUP RBS MM (@ 20 tM 30 X 30 CM. REINFORCED CONCRETE PILE
i . L cp-  ISEE DETARD : . SCALE 1120
1900 (M.} ¥ —_Y
: : § sl e e o mmemp—— 2 0 30 % 30 CM. R.C ORI PG PILES. oot - 1600
Loy e 65 ToN/PILE et e e e e ..|
i P N . Lo Lo . L3 .
3ITS 175 75 : g—il—-— B -4 -DB 20 MM SEXTRA AT PILE HEAD
3 cwdl2 ooh - PRESTRESSING WIRES {SEE TABLE) !
I - | R .o
e e : L - S — porriy
SIDE ELEVATION OF FOUNDATION TYPE G SECTION (F'- F T T » f T T
SCALE 1250 SCALE 1550 :[J|[; ; || S | | ] o ;
- M- STIRAUR RB & MM, (3 15 CM.
e 08 : . e - COVERING 5 M. e o
25 50 |50 50 50 50 ¢ O S0 35 15, _ STIRRUP STIRRUP KRB & MM. @ 15 cM. e STIRRUR 15
omosp o T e = 1 iRB 6 MM. (@D 7.5CM. 'RB6 MM.{a} 7.5 CM, 1
O v B ANCROR BOLT 8- M 38 : -§-STIRAUF RE 6 MM. (D 2.5 CM. G- STIRAUP RE & MM.( 2.5CM -
i : .
. R STIRRUP FE 9 MM (@) 15 CM. .
~—-ANCHOR BOLT 8- M3
1 b 25 30 % 30 CM. PRESTRESSED CONCRETE PILE
s - PVC. CONDURT @ 55 MM, i SCALE 1220
bt : . by - 4 - DH 20 MM .
i - N T ik
50 E - 4- DB 16 MM NOTES .
1Bo. - [P e e ; : .
e . 23~ STIRRUF RB 3 MM
150 . o COVERING 7.5 3 TABLE OF PRESTRESSING WIRES ! ALL DIMENSIONS ARE IN CENTIMETERS UNLESS CTHERWISE INDICATED.
' i?.s e _ . 7 PRE - CAST GCOMCHETE PILES &00 CM. LONG WITH CIHCULAR .,
i P b .
. . HEXAGON, OCTAGON , SOUARE OF I-SHAPE SECTIONS WHICH
®_/ =24~ CONCRETE PILES 600 M. LONG AMOUNT &ND DIMETER ARRANGEMENT
{SEE NOTE 21 CONFORMING TC TIS. 325 OR TIS.396 OR TIS. 397 OR TIS. 398
sz . SHALL HE USED AS AFPROVED BY THE ENGINEER.
PLAN OF FOUNDATION TYPE v SECTION H: -1
SCALE : 1250 SCALE U eEd 3. IN CASE OF FOUNDATION ARE WOT CONSTRUCTED AS SPECIFIED
N I THIS DRAWING , THE CONTRACTOR SHALL BE RESPONSIBLE
ZB- B 4 MM
- 0 FOR ADAPTATION TO CONSTRUCTION &S APPROVED BY
t- THE ENGINEER.
. R S 4. THIS DRAWING SHALL BE USED IN 0OMBINATION WITH DWG . NO. RS-110,
-
1: e ] STIRRUP RBS MM, (@ 15 OM. 73 23
{100 tMIN.) : 12 - DB 25 MM. AR
; | I 311 E i —————— I
T : T -6 5 MM 10
Sl Ti— 4-DB 16 MM. i R
T o I I O T O ) (% e-oszoMm ; | s
= g o [, LEAN CONCRETE il s e o B0 e .
R 11316 BY VOLUME vl b= = 2Z5-STIRRUF FED MM,
L ! : 7 KINGDOM OF THAILAND
i Lo Eoleoaloul il :
- e ' - e 3¢ MINISTRY OF TRANSPORT AND COMMUNICATIONS
(SEE NOTE 21 % - @ 7 MM STANDARD DRAWING
AFFIC SIGN
o f\..@ STEEL POLE FOR OVERHANGING TR
SIDE ELEVATION OF FOUNDATION TYPE (D) SECTION ‘T) FOR SIGN PLATE NOT MORE THAN 108,000 SG.CM. - I
H SCALE 13 50 SCALE 1350 g
; * DESIGHED : D.OH. 8 CONSULTANTS \CHECKED'vé:, DATE JuLY 1994
H -
! SUSMITTED : _A}-—f-"’:. . SCALE &5 SHOWN
; [DIRECTOR OF m‘rp{ & DESMEN CHYISHI DWG.NU.RS'111
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|

NOTES .
VARIES | 425 { WX ) WVARIES ; 425 (MAX) i .
: I.  DIMENSIONS FOR WELDING SYMBOLS ARE N MILUMETERS, ALL OTHER DIMENSIONS ARE
75 (MM} A50 { MAX) 80 FOR SN PLATE NOT (VWER 240 OM. LONG ; :
]| r b TN B50{MAX | rﬁﬁ-&ﬁ— IN CENTIMETERS UNLESS OTHERWISE (NDICATED:
-—— ] . Lﬂ“
{30 |30 : e — 2z T NG SHALL BE USED TRAFFIC SIGNS. WHERE
==y L_T5 FOR SGN PLATE OVER 240 CM. LONG. L L/ | 75 Fom SN PLATE IS CRAWNG FOR THE AREA OF THE SIGN
; i . U5, | OVER 240 CHULONG INGLUDING THE GAPS BETWEEN PLATES 1S NOT MORE THAN 2x82,800 SGIM. THE MAXIMUM
! i B .
B _ : N LENGTH AND WIDTH OF THE SIGN SMALL NOT EXCEFD 350 CM. AND 220 CM. RESPECTIVELY.
o % =l ) 3 THE FOUNDATION TYPE(A) SHALL BE USED N A SIDE SLOPE AREA AND FOUNDATION TYPE
| | gl . . -
= I : SHALL BE USED IN A SIDEWALK OR RAISED MEDIAN,
; o ;
8 : EEL. PIFE 91016232 MM. & ~-STEEL APE 2KSxAZ MM, 4. THE ALLOWABLE SO BEARING CAPACITY UNDER THE FOUNDATION TYPE (A} SHALL BE
g ' : - B TEXT5AG WM. g -2 7HATS G WM. MORE THAN 5 TONS PER 53.M. EMBANKMENT ARCUND FOUNDATION TYPE {8 SHALL BE
4 N o
] - = £ .. COMPACTED TO DO% OF THE MAXIMUM STANDARD DRY DEMSITY.
: : i 35‘ . : .
- ol i iy A = THE DIMENSIONS OF STEEL FIPE SHOWN ARE THE QUTER CMETER AND THE THICKNESS OF THE
! DE
. i | FIPE. FOR EXAMPLE | B 4064 xI& MM, MEANS THE OUTER DIAMETER OF THE FIPE 15 4064 MM,
: - Dot H - :
- Pl N I
: 2 B ; b ....____%___TRAFFIC SiGM (SEE NOTE 2} L.l TRAFFIC SIGN { SEE NOTE 2) AND THE THICKNESS IS 60 MM,
: <+ : ! ! .
i @ : : & STEEL PIPE SHALL CONFORM TO ONE OF THE FOLLOWING SPECIEICATIONS.
: g et et ute e+ i o 5 _STEEL PIPE @ 1398 x45MM. e . . STEEL PIPE © I39Bx45 MM,
) = : 50 TIS. 107 - 2517 GRADE M5 4
z ¥ _ 52 JIS. G3444 GRADE STK 41
z : -
= o ! £ 53 ASTM. 4 252-75 GRADE 2
z
o I = x .
& % g o 7 STRUCTURAL STEEL SECTION SHALL CONFORM TQ TIS 116 GRADE Fe 24.
= s
) s B, STEEL PPE,STRUCTURAL STEEL SECTION, STEEL PLATE , BOLTS, NUTS AND WASHERS SHALL
3 [+'H
o n :
g o BE GALVANIZED ZINC COATING SHALL NOT BE LESS TMAN 550 GRAMS PER SQUARE METER.
: : 5  ELECTRIC ARC WELDING WHICH CONFORMS TG AISC STANDARD SHALL BE USED FOR WELDING
STEEL
: [ ; JO. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC FOR
. © i
- vl (52iSx5 CM. CUBE AT 28 DAYS AN APPROXIMATE MIX DESIGN PER CUBIC METER 18 SUGGESTED
oo so AS FOLLOW
: PORTLAND CEMENT TYPE ! 30 KG (MM
200 - |- : SAND D43 M7
i 100 100 i Tiow Tvee(a 2 . FCUNDATION TYPE 8%
i OUNDA : 3
i : L3 CAUSHED HOCK OR GRAVEL oes M3
H ja b
! "o ! i CONGRETE SLUMP 1 CM.IMAX}
4 :
5 . LEAN COMCRETE 1136 BY VOLUME : 1 MORTAR SHALL BE COMPRISED OF FORTLAND CEMENT 4MD SAND IN THE PROPORTION1TOL,
--COMPACTED  SAND i I2. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BAR AND-
: R . . . TIS. 24 GRADE SO 30 FOR DEFORMED BARS.
STEEL POLE FOR OVERHANGING TRAFFIC SIGN TYPE I \ ; 13 CANTILEVER DEAM SHALL BE INSTALLED PERPENDICULAR TO THE ROAOWAY ALIGNMENT,
SCALE L LY ; ROV
S CAMBER SHALL BE IDED, FOR BEAM DEFLECTION,
STEEL POLE FOR OVERHANGING TRAFFIC SIGN TYPE l |4, WHERE SIGN LIGHTING iS REQUIRED, THE ELECTRICAL COMPONENTS SHALL CONFORM
SCALE To THE ELECTRICITY SUPPLY AUTHORITY'S REGUIREMENTS AND REGULATIONS.
= I .. 15, THIS DRAWING SHALL BE USED (N COMBINATION WiTH DWG NGO, RS- 113,
-
. ! D L
- e L1250 5806 M. WELDED \_[_z )
T TO EACH OTHER ETT
R - 45 WM
- STEEL FWFE
@ 1395 145 MK, 24 8 =y
: i
. HOLE-@50 MM, FOR CABLE [ IR
_STEEL PPE 123 - J
TRI0Ex32 MM, _ANCHOR HOLE 8-8.41 M. ' 5005 MM,
-1 | pase H- 28 Mm, SECTION @ @ o R -25c 45NN
|.& Rria B-12 mMm SCALE i (c)
17516556 MM,
__STEEL PIFE T COVER - 25 MM
71398145 MW, 29 . 2"’!
_CAR R-23 MM . N i S
e Ll it

| 2L-7Bx73u8 W WELDED _TOP R- @ 440035MM.
TG EACH OTHER

4 R-45XB0KSD M WITH SECTION — @

‘1l _ STEEL PPE
! PAN-HEAD SCREW 4 -M8 x20MM, SCALE 1175

DI0ISx 32 MM,
ﬂ--.. -STEEL PIFE
! BI0ES 8 3.2 M.

25
_BOLT WITH MJT AND o BRIB R S
T WASHER 2-M 16
1 " .. - 2 FLANGE fe~ 20 M. r. . r..__PAN~HEAD SCREW 6 ISMM.,
o s ——COVER I - 23 MM.
f __HOLE-@150 MM, . 4‘-“_4 L 5y
o . '*"—q
_STEEL PIPE -] ‘ ;
__STEEL, FIPE
al:ﬁ%:um @ 4064 % |6 WM. | A-B-RIB M-S MM,

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
STEEL POLE FOR TWOQ LEGS OVERHANGING TRAFFIC SIGN

e

G AT PR R

ki m Y

5
; e, .. } L bt
. #m Lﬁ;z_sm PIPE

_C-125 16528 MM,

2L-THXTSx6 MM, WELDED |
TO EACH OTHER 10

T med 2|l 2l e FOR SIGN PLATES NOT MORE THAN 2x52,8005Q.CM-T
" ; i _ . : 954
L. 40 | 40 ZL‘ DESIANED : DOH. B CONSULTANTS |CHEI:KED.é _| DATE wuLy
o SUBMITTED oS SCALE AS SHOWN
SECTION (R)- @ DETAILS @ BASE OF STEEL POLE TOP OF STEEL POLE AND JOINT DETAILS SECTION @-@ socron or tocaneh s o owson |
SCALE SCALE 1 SCALE ' SCALE SOALE APFROVED : { &&ﬁﬂ ——
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SCALE

SCALE

FRONT OF FOUNDATION TYPE

52 96

2

52

~
o

-

so X
B

202 9% 202
g, o
ﬁ ﬁ rreem-—n- ANCHOR BOUTS 8- M 36
®—I [ < —evma PG, CONDUIT 50 MM
T //' )
i ' @
o o

———r— ANCHOR BOLTS B-M36

-+ vme 8- DB 25

SEGTION ® - &

ANCHOR BOLTS 8-M36

LEAN CONCRETE (316 BY VOLUME

SIDE OF FOUNDATION TYPE

=

.
200 ______,_!

1040

E
oz

— COMPBCTED SAND

SECTION

SCALE

PLAN OF FOUNDATION TYPE
SCALE v SCALE 143
500
e e B ——
292, . 202 :
|
i —lao_ i
v ! | , ANCHOR BOLTS B-M 36
P BNCHOR BOLTS 8- 36 j.—Li.
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T | ! T I :
! alaln
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T — LEAN CONCRETE —l ; i 1
‘ 11316 BY VOLUME
e COMPACTED SAND L --pe R @ 25
e - 10-t@ 20

- --— ANCHOR BOLTS 8-M 36

1l
; e —RBY @B

- - 4-DB25

" - —e- §-DB20

SECTION )

SCALE

_!._. 4= DR LG

—— B2 @ 25

- ~DR 20

-®

'
L-t:]

‘ ofA5— la¥ ¢
0
st| 4 |¥
30 |
stist— RITE e

3

—__ANCHOR BOLTS B-M36

.
M g -90XE6 MM

o

.. STEEL PIPE 4064 X16 MM

R

- SO

¢|_.=_ . |
-

! Lo

Lo JCOMIN,

FOUNDATION TYPE

BCALE

1 2%, i ’ —
e S S

R-40x 200212 WM.

||

RBS @ 30

— e YT

e GROUT WITH MCRTAR

T R @ B00E 2 MM,

\\__.. ...... COMCRETE

NOTES .
DMENSIONS FOR WELDING SYMBOLS ARE IN MILLIMETERS, AL OTHER
DIMENSIONS ARE N CENTIMETERS UNLESS GTHERWISE INDICATED.

2. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG NG RS -H2,

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING -
STEEL POLE FOR TWO LEGS OVERHANGING TRAFFIC SIGN
FOR SIGN PLATES NOT MORE THAN 22x52.,800 SQ.CM.-I

__ANCHOR BOLTS B-M36
0] 55
- U Ll 3 *

. - DESHMED : DOH, B CONSULTANTS [m!bKEn: 5:,, DATE .ULY. (994

ANCHOR BOLT DETAILS SECTION ®-® sEcTioN - D SUBMITTED : A SCALE 45 SHOWN
SCALE 1. 20 SCALE 1I20 SCALE [
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VARIES

NAN

SIGN

BOARD \_\//\

— @
L

8 C
| T
RS

i i ;

H D21 .

g ;

: o |

; Iy !

e | i
I|

g8 i

STEEL PLATE 36=x35x 3 CM.

525 MIN.

A
]

SIGN BOARD SIGN BOARD

D]
=l

5.25 MIN.

\

VARIES |

FRONT ELEVATION

-—-—+--SEE BASE CETAILS

------- 0 -DEIZ @ 025 EXTRE REINF

9

e b 03=DBIZ @ 0.25 EXTRA REINF,

~-3-15-0B16 @ CI3 EXTRA REINF

.35

Oogl '_ 025_1 {925

NN
— \ — 4@ 25 MM. 70 CM. ANCHOP BOLTS

- -—— STIFFENER STEEL PLATE Hx7x |5 CM.

PLAN

BASE DETAILS

"

~— STEEL PIPE O 216,353 MM, EMM. THICK,

— Ip-DBIZ (@ 0.25 EXTR4 REINF.
D 20MM. £ 060 M. ANCHDR BOLTS
— I0- DB 2 (&) 0.25% EXTRA REINF

-- 5-DE16 (@ 0.3 EXTRE RENF

-— STIFFENER STEEL FLATE O27xl5 CM.
STEEL PLATE 25235135 CM,
SLOPE ||} MORTAR

— 4= @25 MM.X 70 CM. ANCHOR BOLTS

J AN FOOTING OR BARRIER BRIDGE

SECTION

OVERHEAD SIGN AND FRAME ON BARRIER

SCALE

NOT

TC

TRAFFIC SIGN STRAPPED TO STEEL STRUCTURAL
EMBEODED IN COMCRETE BARRIER

STEEL PIPE @ 30 MM & MM. THICK
SEE BASE ODETAILE

FRONT ELEVATION

2.20

[]

003,

T
STEEL PFIFE 2 90 MM, 5 MM. THICK —l
49115 MM B0 CM. ANCHOR BOLTS ——

BASE DETAILS

009 | 08

foe?

8 8
= .

_ .
g g
G I

556 0.536| Q.10
oo

ASSEMBLY DETAILS

TRAFFIC SIGN AND FRAME

NCT TR

- - A(Q/ﬁ @ |——— STEEL PLATE 20X20x20 CM.
g' _lO | STIFFENER STEEL PLATE IDX&X{.2 CM.
L @\ (® e

ooy [oos
il

ON BARRIER

SCALE

ALUMINUM - BRACKET
(SEE DETAIL)

@9 CM. STEEL PIPE

"L, o,
@ 0.0 HOLES FOR

Bx 45 MM, LONG BOLT

g P FL)a'gﬂald
S =
=

\— GOI.OI HOLES FOR

B 43 MM. LONG BOLT

ALUMINUM BRACKET ASSEMBLY DETAILS

NOT ™ SCALE -

NOTES .

ALL DIMENSIONS ARE M METERS UNLESS OTHERWISE INDICATED

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
INSTALLATION OF OVERHEAD SiGN AND FRAME TYPE I
B TRAFFIC SIGN AND FRAME ON BARRIERS
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———— CONCRETE PARAPET

STEEL RAILING

. — E Thll, "B" g
i i STEEL PIPE SEE DETAIL 5
! o2l
i WT €28 KG./M e
A

10

.——— STEEL PIFE @2 ¥ WT 6.28 KG./M.

4 6 MM 015K LONG SOCKET W /BOLTS

,-— SEE DETAIL "A"

4 @ 16 MM, 2015M LONG
SOCKET W /BOLTS

1.53

‘ Wesl

TYPICAL SIGN

SCALE

FRAME SUPPORT
o

.20
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II 5 ’ [ LG O BOAZONZE MM,
Tt 2 PR S —
‘ B 3 T o i - - -3
H i 2% g 3
[ 1] :—‘ ™
h ] R s [ = e
3 ‘ . m ! _QQT____JUL___E_ I
! H ! & i LB vl _greEl pipE @ 2 T 6.28 KG./ M.
T oD PR ' ! : T !
| VSRR S I ggﬂ | VARIES “ | |_°-5°
: : ! , ~ SPACING 2 00 QR LESE [ o
SRS e
[ H | [ - 1
I 1 il 1 [N A t L— "
L L o STEEL PIPE COVERED WITH 3 MM. THICK
- ek e e e o STEEL PLATE AT ENDS
SIGN BOARD ERECTION ON BRIDGE DECK
SCALE

TYPICAL SIGN

SCALE
e o= MM, THICK ALUMNUM PLATE
JESE— LG.O BOX30A23 MM,
£
T ——— LG 0603023 MM COVERED
WITH 3 MM THICK STEEL FLATE AT ENDS
I'|
' G:-— STEEL PIPE @2 Y% WT 6.28 KG/M
ol".
.
s
s 12 MM BOLT W/ WASHERS
o
DETAIL "A"

12 WM, THICK STEEL PLATE —--

-
-5 !
9 MM THICK STEEL STIFFENING WER —--—~ i §|
4-D 16 MM, xOI5M.LONG SOCKET W/ BOLTS —— PG/ @ —4 ]
, PN
STEEL RPE @2'%> WT 628 K&/M——- N, | S -
|
o 49

STEEL PIPE ﬂz}?a WT 628 K./ M—

4-@ 16 MM x 0I5 1LONG SOCKET Ww/BOLTS

DETAIL"B" .
-

SCALE |

VARIES < ,
— o
9.9 | ________SPACING 068 OR LESS S SR — KL
ol
a ’kl——--—- LG. O 6Qx30x 23 MM _‘
Y [lm—
LT
|
I

[ 1 |
=] *,
E \3// b e -3 MM THICK ALUMINUM FLATE
FRAME
1150
NOTES
1. DIMENS [ONS SHOWNK ARE IN METERS EXCEPT WELDING SYMBOLS
ARE N MlLLIMETERS,bR GTHERWISE INDICATED.
2. STRUCTURAL CARBON STEEL SHALL CONFORM - TO TIS. II6 GRADE Fe 24.
STEEL PIPE SHALL BE PLAIN ENDS, MEDIUM CLASS CONFORM
TO TI%. 107 GRADE HE 4t
4, VERTICAL PIPE POST SHALL BE CONMNECTED AT UPPER PART.
3 LIGHT GAUGE STEEL ILG.} OF SiIGN FRAME SHALL BE COMMECTED
TOGETHER WITH 3 WM. WELD
&

all STEEL AND BOLT ASSEMBLY SHALL BE GALVANIZED. ZING COATING
SHALL MOT BE LESS THAN 550 GRAMS PER SQUARE METER.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARC DRAWMNG

FOR MOUNTING OVERHEAD SIGNS
AT BRIDGE .DECK

DESIGNED : DO.H. B CONSULTANTS l CHECKED : f.::‘.
¥ )
SUBMITTED ; PREAISY

{CARECTOR OF LOCATION & DESIN OVIGHION]

STEEL FRAME

DATE JuLY 1994

SCALE A5 SHOWN

oWG. NO.RS-116
APPROYED :
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BLACK AND WHITE

RC.POST 415 x Q.16

] =
8. walazides |
is4 MAE SARIANG 108 j
- | [ waifniaay -
—— WHITE REFLECTVE PAINTING — MAE HONG SON Jl
SEE JGINT DETALL (&)

FAINTING ON ALL SIDES

i.50 £.50

il o

L‘>
300 (TYR) 3.00(TYR)

C05x0.15 HARDWOOD PLANK, PAINTED BLACK
AND WHITE ON FRONT SIDE AND WHITE ON

N
y

THE OTHER SICE

K Y N N AN
A 48 4

=\f

30Q{TYR}

£.00 (MIN.)

/~—-— SHOULDER ED

FRONT ELEVATION

SCALE 1. 20

—— PERMANENT TIMBER BARR|ICADE FOR T -INTERSECTION

GE / P SHOULDER EDGE

/! ; ;
/s~ PINEMENT EOGE 3,00 (MIN A /e PAVEMENT EDGE
ra £ K r I
s r},-' 3.00 , 300 , 3.00 ,’r ; :./
/ i/ TTYRIT(TYRITCTYRYD / /
| ! 2 =] o E:/ /

L DIRECTION OF TRAFFIC vl

o 7

/]- o [HRETT TRARFIG
ECTION OF TRAH >;Q_ OF CONSTRUCTION

N\

\- \\
FAVEMENT EDGI \\— PAYEMENT EDGE
\--—-— SHOMLDER EDGE \——-v— SHOULDER EDGE

FAVEMENT EDGE PAVEMENT EDGE
SHOULDER .EDGE — (=——— SHOULDER EULGE
},»(
€

®
PLAN

NOT TO SCALE

0.06
R+ 1
Q.08
005

JOINT DETAIL "_A"

SCALE 1019

G MM @& OIS M,

1 &

RC. POST SECT

SCALE [ 14}

@ 172" ROUND BOLT AND HUT ALL
HARDWARE TO BE GALVANIZED

[ a3s -
_ | B ) - 0,075
b AL AL
ol - - RC POST QU5 x 0I5
- BLACK AND WHITE PAINTING ON ML SIDES

205

VARIES

0.40
SIDE VIEW
SCALE 1. 20

NOTES . '

l. DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,

2. THIS DRAWING SHOWN THE DETAIL OF TIMBER BARRICADE ONLY, ACTUAL LOCATION OF
BARRICADE SHALL BE AS INDICATED ON THE DETAIL OF INTERSECTION DRAWING OR
AS DIRECTED BY THE ENGINEER,

3. ALL WOOD PORTION SHALL BE GIYEN OME COAT OF PRIMING PAINT IN ACCCRDANCE
WiTH TIS. 357 AND TO FIELD COATS OF GLOSS ENMAMEL PAINT IN ACCORDANCE
WITH TIS. 327 WHITE PAINT IN THE LAST COATMNG SHALL BE REFLECTORIZED.

4. RC. POST SHALL BE GIVEN TWO {OATS OF FAINT IN ACCORDANCE WITH TIS. 327.

5, ALL TRAFFIC SIGNS SHALEL BE IN ACCORDANCE WITH THE MaNUAL OF TRAFFIC
CONTROL DEYICES AS PUBLISHED BY THE DEPARTMENT OF HIGHWAYS 1988,
THE SPECIFICATIONS , THE SPECIAL PROVISIONS AND THE DRAWINGS,

B CONCRETE SHALL HAYE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18G KS5C.
FOR 15X§5215 CM, OJBE AT 20 DAYS AN AFPROXIMATE MIX DESIGN PER CUBIC METER I3
SUGGESTED AS FOLLOWS :

PORTLAND CEMENT TYPE | 320 KG.AMIN)
BAND 043 M?
CRUSHMED ROCK OR GRAVEL oes M?
COMCRETE SLUMP 10 CMIMAKD

7 REMFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

KINGDOM OF THAILAND _
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING .
PERMANENT TIMBER BARRICADE FOR T- INTERSECTION

DESIGNED . 0.0 H. & CONSULTANTS |CHECKED:é DATE JuLY 1994

SUBMITTED : afs ¥ SCALE AS SHOWN
[HRECTER oF I..DC-ITD:: & DES!EN CHW | SO} OWG. NO. RS'-ZOI
APPROVED : o ‘6, =
SHEETNO. 33
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NOTES .

g0 . $ . ) 5 . , -
i T | 19 x €0 1. ALL DIMENSION ARE (N MILLIMETERS UNLESS OTHERWISE INDICATED.
\ ; . | WHEN SPACING OF POSTS IS 2S5 ONLY 2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT .
B o & g &
e - Lo —% e < 19 x 60 / 19 580 21 STEEL RAIL SHALL 55 MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
£
MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
8-0823 / --8-823 ke
/ ,; / SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
- . L i ) + & / & y ACCORDING TO THE TYPE OF RAIL AS SPECIFIED (N TABLE .BELOW |
B Lon & J / ¢
s ' 9 L
T ' - + 1 " / RAIL MIN. RAIL THICKNESS MIN. WEIGHT OF ZINC COATING
. + & + » CLASS | TYPE { MILLIMETER } { GRAMS PER SQUAREMETER)
1 1 1 1 1 [ 1 1 3.z 550
i ! 0 [
so!l o lio || . a6 2 52 1100
L L _—
. i 1 .
: S OR 2§ 2 2 : : ‘5‘?’2
PLAN AND ELEVATION : ' : '
SCALE 1:30
22 MECHANICAL PROPERTES OF RAIL
RAIL MIN. ULTIMATE IN. PERGENTAGE MAX. DEFLECTION
. MAX .LOAD MaX . L OAD
T EQUAL TO SHOULDER WIDTH TENSILE STRENGTH| TRAFFIC FACE UP TRAFFIG FACE DOWN
CLASS| TYPE | {Ko/MMZ) |OF ELONGATION == - DEFLECTION| g |DEFLECTION
' (MM, - {MM.)
: 1 910 50 720 5o
- 1 41 21
! i . 2 : 1,360 75 1,090 75
o : 1
£| ; | s . . &80 50 545 50
l : I | 2 310 75 T20 . s
1 4 23 POST SHALL BE GALVANIZED STANDARD STEEL PIFE
! 24 THE GALYANIZING OF BOLTS ,NUTS , WASHERS AND SIMLAR THREADED FASTENERS
1 .
SLOPE
| SHALL EBE IN ACCOMDANCE WITH TIS. 171 CLASS 5.8
o = BACK-UP PLATE
SCALE T s 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS | SHALL BE USED FOR HIGHWAY CLASS [ AND CLASS !
—19x 80 FOR OTHER HIGHWAY CLASSES , GUARDRAIL CLASS 2 SHALL BE USED.
T —MORTAR CEMENT . SANG 4 N CASE OF HIGH RESISTANCE TO CORROSION REQUIREMENT,GUARDRAIL TYPE 2 SHALL BE USED,
R RATIG 113 BY VOLUME
2 5  SPACING OF POSTS SHALL BE LOCATED AS FOLLOWS
=
2 50 RADIUS OF CURVE SPACING QF POSTS *HEIGHT OF FILL SPACING OF POSTS
" R{M) S(M} H (M)
l - | -EB | ON TANGENT OR R 2 700 .00 H% 300 400
8223 vy K 5] < A0 R < 700 3.00 300 < Hg 4.00 ) 3.00
1 X .
e en— ERROR ALLOWABLE LEMGTH ' 150 € R < 450 2.00 400 < HE 5.00 200
DUE TO BENOING THE RAIL TRAFFIC DIRECTION mesjine- R <160 1.00 500 < HE T.00 [Ree]
TERMINAL $ECT|0N % FOR SIDE SLOPE 2.1 OR STEEPER
SCALE 110 B, NGO, | 50 FOR HORIZONTAL CURVE WITH HIGH FILL , THE MINIMUM SPAGING VALUE OF THE OME SHALL BE GOVERN.
: &  GUARDRAL, IN GENERAL , IS MORE SUITABLE THAN GUDE POST ON HORIZONTAL GURVE SECTION WITH HIGH FILL
I I " MORE THAN 5.00 M. [AND SIDE SLOPE IS STEEPER THAN 3111 AND NOT RECOMMENDED FOR HIGH FILL OVER 70O M.
_ . o T* qomn * : 7  GUARDRAIL INSTALLED W CURVE WHERE RADIUS IS LESS THAN S0 M. SHALL BE PRE- BENT FROM THE FACTORY.
- I + +
3 b- }[ Ei TL | | Ve 6. BACK - UP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE FOST
A |+ -
: o i _ e + ! SHALL BE PROVIDED WHERE SPACING OF FOSTS IS 2§ M.
| 15 22 %0 32 ” g
I — rj’_ = __”___ g WHITE REFLECTIVE 9. UNLESS OTHERWISE SPECIFIED ON THIS DRAWING , GUARDRAIL SHALL @€ IN ACCORDANCE WITH TIS. 248
| flod I | ! ) E — SHEETING TYPE 1 10 REFLECTIVE SHEETING SHALL COMFORM TO TIS. 606 TYPE 1. { ESEFFICIENT OF RETRG- REFLECTION LEVEL 1)
i [ . @« o
i ma s, - ® H
‘,; o E § ‘_| -ID
e B I-- DA " FOR DIVIDED HIGHWAY ——— REMARK .
I I I I WHITE REFLECTIVE THIS SIDE SHALL BE OMITTED.
VARIES ( 30-180 ) | o SHEETING TYPE 1 THIS BARRIER IS SUTABLE ONLY M SPECIFIC LOCATIONS AND CERTAN
= ; = - ’
WHITE REFLECTIVE — FOR DIVIDED HIGHWAY , CONDITIONS , 1T SHOULD BE APPLIED WITH THE FIRM INFORMATIONS
’ SHEETING TYPE 1 THIS SIBE SHALL BE .
FOR DIVIDED HiGHWAY OMITTED . CONCERNED AND RECOMMENDED BY THE ENGINEER .
BOLT & NUT 2 THIS SIDE SHALL BE OMTTED hgd \

R T omTov KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND CO““UNlCﬁTlONs
DEPARTMENT OF HIGHWAYS

RAIL SECTION POST ) _ STANDARD DRAWING

SCALE 13 SCALE 1018
W-BEAM GUARDRAIL

DESIGNED : DOH B GONSULTANTS |CHECI(ED: 5__’_:', DATE WJULY 1904

SUBMITTED : P__ga-—-r-u-r SCALE AS SHOWHK

{OIRECTOR OF LOGATION & DEGIGH DHISION) WG, NO.RS - 301

APPROVED : ( m

MM [DIRECTOR GEMERAL) SHEETHNO. 34




; . REMARK
12.00 APPROACH END A« VARIES (SEE NOTE 5) 12,00 AFPROAGH END THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN
I 800 ’. 400 | 400 | 400 | 200 200 sconomoorc . 600 " a0, 4% 400 a0 CONDITIONS , IT SHOULD BE APPLIED WITH THE FIRM IHFORMATIONS
L |, T | T T i icﬁ i ! ' ; | CONCERNED AND RECOMMENDED BY THE ENGINEER.
SEE DETAL "8 '—— 1 o Yy I ! ! bt b e —SEE DETAIL "C* SEE DETAL "B"'— -« ' | '
| | .

END ANCHORAGE ;

— EDBE OF SHOULDER f_:—--—INTEEMEDIn'I‘E POSTS BEE DWG. NO. RS - 301
|

| ! /

| I

b o, Y P Sy 1 )

. - i ¥ ’ i S L = i
= 150 0667 &7 7 === : i JTANGENT LINE
) SHOULDER PARABOLA CURVE —— ¢ TANGENT SECTION TO BRIDGE —- | .- INNER SURFACE - o b PARABGLA CURVE-— ! i....___.
7 7 OF BRIDGE RAILING' : |
K : B : ¥ |
! / . L-— O30 WHITE FAINT EDGE LINE MARKING 50. 00 : 4 - ?‘
! 010 WHITE PAINT EDGE LINE MARKING AFFIC DIRECTION sl OR EDGE OF SIDEWALK T /TF*AF'HC CIRECTION s %E 5
! i o
P . . / . 016 WHITE PAINT EDGE LINE MARKING -~ © § L
tHhRiEEE = i
H L] = i
DETAIL " A zIE g
SCALE 1 18D —-SEE DETAIL "A" mg 5l
.. i ol
i . . : &/
s "o y . . . . . Ny
o SEE DETAIL A : — N INSTALLATION OF W - BEAM GUARDRAIL AT HORIZONTAL CURVE &/
__,________,__‘___......_.....__I e e L _ .. )15, . i e SCALE : . . 1. 150 CE‘);’ 7
T T - | e — T : . : o '
— Ali | [ | 12.00 AFFROACH END I 400 '.
i i — - R ; = . : ”—‘
t ] , £.00 4,00 400 . 400 s .
i | : = —— . b SR O R SO T "X"[SEE- NOTE 4) '
g Y i X i . .
: | i i F
\ ! : i --—ROADSIDE, DBSTACLE OR HAZARDOUS AREA
FOR TWO — LANE HIGHWAY . ---SEE DETAL"A" : . g , | ' TRoRnmes
== T T , L Lo i ) : i i
L \ —— [ ' N
: FOR DIVIOED HIGHWAY ~— o~~~ —~——~ R RV & —%
INSTALLATION OF W-BEAM GUARDRAIL AT BRIDGE APPROACH PLAN " 'SES DETAL "a I I R —— rs O
aoSCALE 1 500 : L PaRABOLA Cutve . TANGENT LINE Ty e ___4_.991.5.\:-, .
A b BQ L L 200 ASVARIES(SIENOTESIL . 200 e B e / 2 tsEE NOTE 47 —~fzhio R i
: SPACING 4.00 MAX 200 'T* S  — =
! ' . =] WARIES - - .
= ' ; } < TRAFFIC DIRECTION el |5
' [ S | 52 NOTES :
= Ry === 010 WHITE PAINT EDGE LINE MARKING —— oG
P Z
i | [ z|g . ALL DWENSONS ARE IN METERS UNLESS OTHERWISE INDICATED.
B a0
]_D L. s ol 2. FAYMENT SHALL PE MEASURED BY LINEAR METERS OF RAIL INCLUBING
“ - .END ANCHORAGE . ELEVATION OF GROUNDG LINE . TERMINAL SECTION CONCRETE ANCHOR AND SFLICE SECTION.
APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
SEALE Pt OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
s ot T‘E TR 5, ELECT FIER, ETC.
o0 E o.soj_ | oso] .. -_EDGE OF SHOULDER TO VEHICLES STRIKING SUGH AS, ELECTRIC POLE , BRIDGE FIE
7 = , 4. SPACINGS "X" AND'Y' ARE AS FOLLOWS. :

4.1 “x“= DBO-1.50 M. "Y"= 400 M.POST SPACING 2.00 M
T 4z “%": 1.50-3.00 M. "Y"3 800 M. POST SPACING 2.00 M.

ELEVATION

SCALE 178

3 THE PQRTION OF G_LI.InRDRAIL INTHEATED BY " A" SHALL NQT APPLY
IF EMBANKMENT HEIGHT IS LESS THAN 4.00M.0 SIDE SWOPE 1.3 11 MAX)

) 6. THIS TYPE OF INSTALLATON SHALL BE FOR HIGHWAY CLASSIFICATIONS
- TERMINAL SECTION
OF 0 AND Y OR OTHERWISE INDICATED.

T DIVIDED HIGHWAYS DO NOT NEED EWD RAIL.

WARRANTING FEATURES FOR
W~ BEAM GUARDRAIL INSTALLATION

b o ::IL

1 FOSSIBLE HAZARDS FROM ROAD SIDE.

' v ! L 5+0,128 END RAIL ¢ SEE NOTE 7) | _
. e B¥OIEB . | 59
—‘—l\ 2. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
. N
—— TRAFFIC DIRECTION e " INNER SURFACE {7.00 M. MAXIMUM} AND SIDE SLOPE IS STEEPER THAN 3.1
OF BRIDGE RAILING ELEVATION SIDE VIEW
 ermoR alowaplg 3 STEEPNESS OF DOWNGRADE 1S MORE THAN 6% AND HEIGHT OF EMBANKMENT
PLAIN CONCRETE ANCHOR PLAN END RAIL 0027} _.LENSTH DUE TO IS MORE THAN .00 M.
SCALE 10 25 : : SCALE T """ BENDING THE RALL
. o143 g -'_____T 4  DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 150 M.
MORTAR 1.5 BY VOLUME — -| . B Vo oe2 | 5 HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.
. 100 80 o | A | &  AROADSIDE HAZARDOUS TOPGGRAPHY ,SUCH AS RIVERS , DEEF VALLEYS,
: R 9 005 i :
; . /. BRIDGE RAIING &1 ——T ROCKS ON THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS
; ; — R=0, . .
0 050 . :’3 o0z DAMAGE TO VEHICLES , SPECIAL CONSIDERATION MUST BE PAID TO BOTH
azs . . | : ECONOMY AND SAFETY.
?'_"| . I < + X | ;
30 o ; i ~ "
OOING: —— | ! g o I | e § Gola =
", Z 2| o
s £ ES o I '
i _ @ i
4 HE () e " WU AP S ; @ gi
o] b=t ]
s - ] KINGDOM OF THAILAND
. ELEVATION SIDE VIEW™ goozs- < b 1 . MINISTRY OF THANSPORT AND COMMUNICATIONS
. A T U S @ f . IGHWAYS
i & & ] .01 .06 DEPARTMENT QF H
] _‘ | STANDARD DRAWING
2 MM, THIGK,
SUNCRETE 136 BY voLUME- ot ; DETAIL “C " 1. 32 MM, THIGK o 4 W-BEAM GUARDRAIL INSTALLATION AND
) 150 ; SCALE 1 28 |r__ 0.32 _l 0004 W-BEAM GUARDRAIL APPROACH TYPE I
= 1 T - T -
i DESIGNED : DOH B CONSULTANTS ‘ CHECKED : i_ DATE JuLY 1994
'Ezoz ELEVATION _ _
- SUBMITTED : s 5T SCALE AS SHOWN
DETAIL “B" SPLICE SECTION {oRECIOR OF LOGAPON & DESIGH ovisioN)
: NOT Ta SCALE ; DWG. NO.RS-302
SCALE 1 28 . APPROVED ;
— FMU (IRECTOR GENERALY SHEET HO. 35




: REMARK _
THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN

IR

2. .
.. 20 APPROACH EMD Ax VARES{SEE NOTE 5) 12.00 APPROACH END N
_ 400 | 400 i 4.00 4.00 *‘ _200_ 200 I 1_00[0(}1? oo a0 | 400 | 4co tao CONDITIONS , IT SHOULD BE APPLIED WITH THE FIRM INFORMATIONS
1 T ; : E‘—-——J— L L e e | : . _
, | . S : | i CONCERNED AND RECOMMENDED BY THE ENGINEER .
' ' DL ——--—-3EE DETAIL"A" : i
. / /——--—EDGE OF &HOULDER s+ - INTERMEDIATE - POSTS SEE DWG. NO. RS-301
. . n / | . s - .
P l ih I..'-\.g_l|lii |Jlll i|! |I L 1il/"5-'ll ) Al L
N I ! | | |_}——qfﬁ_—5—’ oo =y m— Y re F ——— — . - P
i F T — =
SHOULDER TANGENT SECTION TO BRIDGE ——r - ——INNER SURFACE M T——
, i OF BRIDGE RALING,
n TRAF - 010 WHITE PAINT EDGE LINE [MARKING ' 80.00 i rf/ - w
0.0 WHITE PAINT EDGE LINE MARKING ----—7 FIC THRECTION weipe OR EPRGE OF SIDEWALK | - C . TRAFFIC DIRECTION wiite- x i %
i . # T
O el g ampge. k. D10 WHITE PAINT EDGE LINE MARKING - oif 5
; £3
ala &
e TRAFFIC DIRECTION ue g
. : /
SHOULGER : INSTALLATION OF W - BEAM GUARDRAIL AT HORIZONTAL CURVE %/
SCALE 11 180
7 e T , S — _
g | : ; Co L T TUTTTY Y Ty T -v/—;'/ o
.3 ! ! : i - i
b | ' i ! | i L. .. 1200 APPROACH END_ '
. . 400 | 400 4.00 4.00 WARE 4.00
INSTALLATION OF W-BEAM GUARDRAIL AT BRIDGE APPROACH PLAN - : i SRRERE
SCALE - t . 150 : L ' i M X(SEE NQTE 4} i |
- ROADSIDE OBSTACLE OR HAZARDOUS ‘AREA
| ! ' | ' '
e RS 400rOIEe | 40 _ 4*VARES(SEE NOTE S) : 400 . = ===
C i ; ! ' P 4.
. SPACING 4.00 MAX. 100 100 |, 100 100 B0, A o0
[P ottt B P R LR : 1
I ! ' /l
- ' / B=]
. YRAFFIC DIRECTION weie- 1 1l
- T = 2 5
2g
v z\z NOTES :
L 215
. 1 ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
~ . ELEVATION OF GROUND LINE APPROACH INST. N ROAD E OBS
AC ALLATION FOR SID TACLE 2 PAYMENT SHALL BE MEASURED 8Y LINEAR METERS OF RAIL INCLUDING
SCALE 1150
g iR e e . TERMINAL SECTION AND SPLICE SECTION.
oBo K G8D | a.60
S . RS 3 QBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
TO VEHICLES STRIKING SUCH AS , ELECTRIC POLE , BRIOGE FIER, ETC.
4 SPAGINGS "X" AND " ¥ " ARE AS FOLLOWS
ELEVATION - - wn :
SCALE LT 4t "X" 5 0BG -150 M Y =400 M. POST SPACING 2.00 M
42 "X"=150-300K "Y":6.00M POST SPACING 2.00 M.
N . 5 THE FORTION OF GUARDRAIL IMDICATED EY "A" SHALL NOT APPLY
Il e G| G
! 3 IF EMBANKMENT HEIGHT IS LESS THAN 400 M.(SIDE SLOPE 15 .1 MAX ]
- 5§  THIS TYFE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
; i OF 2,3 AND 4
YARIES END_RAIL
1 Ey : WARRANTING FEATURES FOR
4 oAl ELEVATION
g ; . _ W- BEAM GUARDRAIL INSTALLATION
i R=Q02 - 0.343 o 0.543 - -R= 002 SCALE 10 Bo
T - m o T 1. POSSIBLE HAZARDS FROM ROAD SiDE
: . ERROR ALLOWAHLE LENGTH .
E Qu2Tl. . DUE 10 BENDING THE RAIL | 00 060 : 2. MEGHT OF EMBANKMENT OF ROADWAY 15 MORE THAN 5.00 M.
4 - PLAN oo = e [700M MAXIMUM) AND SIDE SLOPE 15 STEEFER THAN 3.1
4 ________‘ % STEEPMESS OF DOWNGRADE {5 MORE THAN 6% AND HEIGHT OF EMBANKMENT
. o) RS /
:1 [ | ] . A 15 MORE THAN 300 M.
i L . 4  DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 150 M
—
. . 0343 TRAFFIC DINECTION e ‘. .INNER SURFACE 5 HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M
1 R A o - OF BRIDGE RAILING 6 ROADSIDE HAZARDOUS TOPOGRAFHY SUCH AS RIVERS, DEEF VALLEYS,
oty 022 006 - PLAN '
o - ROCKS ON THE FILL SLOFE WHICH MAY POSSIBLE GIVE SERKOUS
LA i . . ] .
: - 'E — - T B
ades ' i bozs i 3| 1w, DbS0__ . BRIDGE RALING DAMAGE TO VEHICLES, SPECIAL CONSIDERATION MUST BE PAID TO BOTH
i ; ! 1 : ECONOMY AND SAFETY
PR3 §|
= ° = -
=] =N i —
! : -~ GO X 006 i T ¥ + B
Il =32 MM THICK 82 ' | ! I !
L A > : -
—— : - i KINGDOM OF THAILAND
. |.. s et _b { I | | MINISTHY OF TRANSPORT AND COMMUNICATIONS
m& o2z bo-ﬁ.‘ - 32 MM, THICK. : DEPARTMENT OF HIGHWAYS
008, T ELEVATION SIDE VIEW STANDARD GRAWING
W-BEAM GUARDRAIL INSTALLATION AND
SPLICE SECTION DETAIL ELEVATION SPLICE SECTION DETAIL W-BEAM GUARDRAIL APPROACH TYPE I
FOR APPROACH END FOR END RAIL - " i
] . SDCE:_I;A”‘ , -Azs DESIGNED : DOH. & CONSULTANTS iCHECKED:é_-_ DATE JuLY 1994
SPLICE SECTION : :
HOT TO SCALE . SUBMITTED ! Py S SCALE AS SHOWN
' .
IHRECTOR O‘F LOCAEW & DESIGN DIVISHHY DWG. NO,RS'wS
APPHOVED : ”
{7h L TOIRECTON GENERALI SHEETHO. 36




o3 —D0.0BM. WHITE REFLECTIVE
SHEETING BACK- SIDE ON 2 MM,
BRIDGE THICK ALUMINIUM PLATE FIXED
- TO THE CONCRETE BY ANCHORAGE .
- ok
GUIDE POSTS ' '
: L seMM. @ O.USM.
i | sem @ onu
y ——2 -89 MM.
/1’ % | § oF RoaDWaAY 018 —
ﬂ | T
4 s&
r [ I  WHITE REFLECTIVE SHEETHNG
0.02 = — L IYE 5
PLAN N tTYFH i / FORE - SIDE ON 2 MM. THICK
NOT TO SCALE " ¥ - ¥ ALUMINIUM PLATE FIXED TO THE
\W.,-_—rnnvnzu WAY : CONCRETE BY ANCHORAGE .
i o.is i
§ OF ROADWAY H‘ : '
030, ’...__ﬂiﬂ_UL_DER 4 TRAVELED way : -
| N - - ] ]
! ‘ GUIDE POST INSTALLATION AT BRIDGE APPROACH : E
T —SEE DETALY" _ NOT 0 SCALE :
suoee__ : : § oF roaDwar SECTION (B)-(B) CONCRETE TYPE
. 030 | SHOULDER n TRAVELED WaY : ! SCALE ) a4
|
b '
| i l» .- SEE DETAWL "2 "
1|28 s
— .
T * . _SLOPE ' SLOPE
: 050 T -
SECTION (A) - (A) CONCRETE TYPE _ 1o E
HOT 0 SCALE '
ol ©0.06 M. WHITE REFLECTIVE
Eaaa, Lo b SHEETING RACK - SIDE
SECTION (A)—(A) FLEXIBLE TYPE
0.30 NoT ™ SCALE
| I
WHITE REFLECTIVE SHEETING
A
] .
~— WHITE PAINT ) e
/BLACK PANT WHITE REFLECTIVE SHEETING
o - /7EDGE OF PAVEMENT LEVEL - FORE - S1DF
_ olie
VARIES
. . ' ) MORTAR ) J
” - - FPORTLAND CEMENT : SAND
RATIO | .3 BY VOLUME
e ]
: i /—'—-COMMCTED SAND
NOTES . "
. . - .
0.30 . DETAIL "2
! OIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED. _ SCALE 104
1 DETAIL " 1" 2. REFLECTIVE SHEETING SHALL COKFORM TO TIS. 808 TYPE | (ESEFFICIENT OF RETRO - HEFLECTION LEVEL 1)
' : SCALE 118 3. HLACK AND WHTE PAINTS SHALL CONFORM TO TIS 327 AND SHALL BE APPLIZD ON ALL FACES IN TWO LAYERS.
.4. POST SHALL HBE ERECTED TRULY VERTICAL.
: TABLE SPACING OF GUIDE POST ‘5. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF |8 KSC.

RADMS OF CURVE | SPACING OF GUDE POSTIMETER ) " FOR I8 x 15 x |5 Gh. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CYBIC METER ' KlNGDOM ' OF TH A“_AND
: . { METER) :
| s 5 32 Sy IS SUGGESTED AS FOLLOWS | MINISTRY OF TRANSPORT AND COMMUNICATIONS
15 =74 4 7 12 24 PORTLAND CEMENT TYPE | 320 KG. [MIN.) DEPARTMENT OF HIGHWAYS
: 7590 8 1l [ 16 3
; . STANDARD DRAWING
: 100-149 7 13 2| 42 SAND 043 M'3
; 150 198 8 14 24 48 CRUSHED ROCK DR GRAVEL 088 - WM GUIDE POST INSTALLATION
; 200-299 9 e 27 B4 . ) . CONCRETE SLUMP ] CH. [MAX.} : : : -
300- 4599 1] L) 30 1] " - -
i 500 — 999 = | er pr oy . 8. FREINFORCING STEEL SHALL CONFORM TO TIS. 2C GRADE SR. 24 DESIONED : D.OH. & CONSULTANTS | CHECKED : 2 o | DATE JULY 1994
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APPROACH CONCRETE BARRI ER—v-T APPROACH CONCRETE BARRIER

0065, 012, . 0179 : _®
0%

* 3%
20,00 _VARIES 2000

* '
. ' i
. —— & CM. CHAMFER /—---—- 2 CM. CHAMFER OBRSTACLE ‘ ‘
_{ EE Ty — . ' : # 1 % FOR DIVIDED HIGHWAY ISH-‘LL BE OMITTED,
* ¥ FOR DI\"'TED HIGHWAY | SHALL BE 2 METERS.
VBRIES| 0.50-9.00 C
8 REB @9 MM, MEER 540
e AT CORNERS {TYR) ' ——
m: RE @9 MME .20 M o
m —
[+ B APFROACH TRAFFIC SIDE / 1 :
_:l_'_' ] RE GO MM @ 0.20M———
o /—"'—HOADW#T SURFACE
3 : RO, A _ / 2 CM. CHAMFER
! - y——ROADW, ; F
jﬁ ROADWAY J y / TRAFEIC DIRECTION el
—_ - [ - - --ROADWAY SURFACE .
joors . .or.':]_ ° ; o. r;f /
; 4 ‘. - . : , 4 INSTALLATION OF CONCRETE BARRIER AT OBSTACLE
,‘,E ! \l‘ /i/ NOT T0O SCALE
1] ! .
=1 /- : 060 ;‘\\ 2 CM. CHAKFER 045 :
_I AL . B ,/ 1 + ————DRAIN HOLE @ oo M———
. S =t RRGOMM@ 020 M— | : {IF NECESSARY) NOTES .
CHEAR KEY OD.O0BxQ05:003M: — ﬂg___ggg__lgmq_ SECT|°N ®~ \ . .
WITH ©.50 M. LONG ALTERNATELY | : _ SCALE 1ie L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INOICATED.

OF GONCRETE POURING : n
iN CASE ——C 045 | SIDE ELEVATION OF CONCRETE BARRIER TYPE I 2. CONCRETE SHALL HAYE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
MOT THE SAME TIME SCALE 1.

) 210 KSC. FOR 15xTSx15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN
FRONT ELEVATION OF CONCRETE BARRIER TYPE I PER CUBIC METER IS SUGGESTED AS FOLLOWS
CONCRETE BARRIER TYPE I REINFORCEMENT DETAIL 0%, w—#o;""‘g RORTLAND CEMENT TYPE 1 350 K. (MIN.
$CALE T SCALE ) 110 ! ) X '
18 M - [ SAND 043 M3
| - I .
! LRUSHED ROCK DR GRAVEL (#1121 M_3
! CONCRETE  SLUMF 10 CM. {MAX.)

3. CLEAR CONCRETE COVER SHALL BE § CM.

4. REINFORCING STEEL SHALL CONFORM TO TS 20 GRADE SR 24 FOR ROUND BARS

L) AND TIS.24 GRADE 5D 30 FOR DEFORMED BAHS.

5. REINFORCEMENT AND OTHER DETAILS OF APPROACH CONCRETE BARRIER
SHALL BE THE SAME AS COMCRETE HARRIER.

6. COMSTRUCTION JOINT SHALL 8E PROVIDED AT 10.00 M. INTERVAL .

7 EXPANSION JOINT WITH NON-EXTRUDING JOINT FILLER SHALL BE PROVIDED

t AT 60.00 M. INTERVAL

B, APPROACH CONCRETE BARRIER SHALL BE PAINTED IN BLACK ‘AND WHITE
STRIPE 0.50 M. WIDE, IN TWO COATS. THE PAINT SHALL CONFORM TO TES 327

FRE- CAST CONGRETE BARRIER TYPE | ACCORDING To DRAWING WO RS-504

w

1 i 1 SHALL BE WSED INSTEAD OF CAST -IN - SiTU CONCRETE BARRIER.

.\ i _ _lr
T B :
! : TABLE OF DIMENSIONS FOR
Q
[=]

FRONT ELEVATION OF APPROACH CONCRETE BARRIER TYPE

SCALE - g §| APPROACH CONCRETE BARRIER TYPE (A)
|
! J, | TRANSITION DISTANCE DIMENSIONS [ M.
' i I T o \ (M} a b e § d e
J—— |_ e ! __oit N
ey . i 4] G200 Q150 D000 [sXel0e] O 300
i._ 008 | I 3 0302 | 0156 | ooB2 | OO3 | G250
. & 0404 0,150 181 . GRS O..ZOO
-] Q507 Q.15 G242 J 038 9,150
0152 ISOMETRIC DIAGRAM OF APPROACH CONCRETE BARRIER TYPE (B) SHEAR KEY DETAIL 00k
SCALE 1 Te SCALE 1 28 12 0608 | 0151 | o322 | 0050 | 0100
e 3 CW CHAMFER L . .
3 |/ / 15 o7l | 0oas2 | 0.e03 | 0.063 | DOsO .|
i f ST T T A : ' 18 o.813 | o152 | 0483 | 0.073 | 0.000 i
& -~ HON -EXTRUDING JOINT FILLER .
{ ———DOWEL DA §20 MM. D.60M. LONG £02 £ - -DOWEL RB2 25 MM 060 M. LONG RE MARK :
? . ——SHEAR KEY [SEE DETAIL | r,r?’ TOP OF CONCRETE BARRIER
iR vl W J/ : THIS BARRIER (S SUITABLE ONLY IN SPECIFIC LOCATIONS AND
{ / 23 ; CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM
% i 0as ’ —— ' ! © INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER
e o708 ad ! -RUST - OLEUM PAINTED B GREASE
2 «
5 s| ¥ ) L9040 sTER oR PVO. € KINGDOM OF THAILAND
P | - oo : -ROADWAY SURFACE LEVEL : MINISTRY OF TRANSPORT AND COMMUNICATIONS
" . — £ DEPARTMENT OF HIGHWAYS
/—ROADWAY suRFACE B . DRAIN HOLE STANDARD DRAWING
& ; _
% ] ES ’ - : ’ i _ CONCRETE BARRIER TYPE I
; . : DESIGNED : DOH. 8 CONSULTANTS lcuﬁcxsn: z{;ﬂ DATE JULY 1994
APPROACH CONCRETE BARRIER TYPI CONSTRUCTION JOINT DETAIL EXPANSION JOINT DETAIL b S SHoWN
SCALE 1Yo SCALE 1 20 $CALE 10 20 SUBMITTED : S pwnpram s Sca i
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APPROVED : R
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pi7e . oIm2 17s _ @—‘ : NOTES !

2 CM. CHAMFER . _ -
! _ S 2 CM.CHAMFER . L ALL TIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
L J] g = e 2. CONCRETE SHALL HAVE & MINHMUM ULTIMATE COMPRESSIVE STRENGTH OF
; 210 KSC. FOR 15x15x15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN
o PER CUBIC METER IS SUGGESTED AS FOLLOWS
b ! PORTLAND CEMENT TYPE T AB0  KG. {MIN.)
o i N
" : SAND 043 ™3
a i
2 "B 09 MM, @0.20 M L p ;' CRUSHED ROCK OR GRAVEL oo M
i RB 99 MM.@ 0,20 M: ' e CONCRETE  SLUMP 10 M. (MAX}
' REDS MM ——— - ————ROADWAY SURFACE : . 3 CLEAR CONCRETE COVER SHALL BE 5 CM
wal / '
.o AT CORNERS {TYR) / /f R CM. CHAMFER : ‘“32?}“2’ 4 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
. - ! 3 5 )
ROADWAY SURFACE - _ -~ AND TIS.24 GRADE SO 30 FOR DEFCRMED BARS
i i “omﬁ_: / /el
i1 OVENE—— PR 5 REINORCEMENT AND OTHER DETAILS OF APPROACH CONCRETE BARRIER
" ’ T ! SHALL BE THE SAME AS CONGRETE BARRIER.
w . 2 CM. CHAMFER ————
o . 060 Y / 081 _‘ 6 CONSTRUCTION JOINT SHALL BE PROVIDED AT 10.00 M. INTERVAL.
4 ' i *rr - DRAIN HOLE @ 10.00 M.~ o 7 EXPANSION JOINT WITH NON-~EXTRUDING JOINT FILLER SHALL BE PROVIDED
; . {IF NECESSARY) :
/ o0 ‘oo AT §0.00 M. INTERVAL.
. s ; Alog 0 .
SHEAR WEY (n8x008x GO3M— | b B APPROACH COMCRETE SARRIER SHALL BE PAINTED M HLACK AND WHITE
W 0.50 M. LONG - ALTERNATELY . )
m'T:AS‘E’ 5§F"'COL:£"RGHE PQURINE(:— , STRIPE GSOG M.WIDE, IN TWO COATS,THE PANT SHALL CONFORM TO TS 327
"NOT THE SAME TIME o ) ) 9. PRE- CAST COMCRETE BARRIER TYPE I ACCORTING TO DRAWING NO. RS~ 505
FRONT ELEVATION OF CONCRETE BARRIER TYPE I  SIDE ELEVATION OF CONCRETE BARRIER TYPE il SECTION @- SHALL BE USED INSTEAD OF CAST -iN - SITU CONCRETE HARRIER.
. SCALE 10010 SCALE ’ 1 e
CONCRETE BARRIER TYPE I REINFORCEMENT DETAIL
SCALE 15t SCALE 1 e
2198,
— e mem— 2 CM. CHAMFER
A TRAFFIC DIRECTION meiien e : S
. ]
7+ ONCRETE BARRIER
.
APPROACH TRAFFIC ) I o
0813 : @
_ = " P e 2 CM. CHAMFER
& 74 il
| ——— et N 1 3
=)
ROADWAY SURFACE ———, ROADWAY SURFACE P
. . / ; 1 | g
A H N R : I T I R : AR
21 M. t i | ; : .
. | .
- LEOG - - 0.E! e i
081 i : |
1
- - TRAFFIC DIRECTION
APPROACH CONCRETE BARRIER TYPE PLAN OF CONCRETE BARRIER OPENING FOR SECTION (B)-(B)
SCALE 1.7 Yo SCALE 170
PEDESTRIAN CROSS WALK
SCALE 11 10
REMARK .
' NON - EXTRUDING JOINT FILLER THIS BARRIER 1S SUITABLE ONLY IN SPECIFIC LOCATIONS AND
' ) DOWEL 0B § 20 MM, QLEO M. LONG oo . S DOWEL RE @25 MM. 060 M LONG 006 CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM
: ! N TE BARRIER Q04 O . . :
] SHEAR KEY (%EE DETAIL) i I TOP OF CONCRETE ’- -‘- ——1 INFORMATIONS GONCERNED AND RECOMMENDED BY THE ENGINEER.
. ! | y.4 ! R
] : Lo03 ! | :
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REMARK | THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND - .
CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM
| .
NFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER. APPROAGH CONCRETE BARRIER— ———- APPROACH CONCRETE BARRIER- -
. . |
0063, 062, _©0I79 . 025 i . _20.00 | HAZARTOUS AREA | 2OOO # %
- A —_— . " = T e M LAATATHCS ARTL LR RS -
o 0.08 'l k- 'T' : VARIES *I-
; 4 g e e CM. CHAMFER s 2 CM CHAMFER -on o - | ! | |
H [ N : : '.: ’ I ’ |
o ' R R [T : £ e i ! i
L | N CASE OF : !
i ! i Of APFROACH BRIDGE Rawms [ M| C enoewm : :
: : | AT CORNERS {TYP i
i §| -RB @3 MM.G 0.20 M.
I .
: _ b ‘REOE MM 020 M
I i '
My
! ' s  APPROACH TRAFFIC SIDE ‘]" » =
, ;
. (=]
fBRS MM@C 2O b~ — T : TRAFFIC DIREGTION meeflle S
. *@ G CHAMFER “ - GONCRETE BARRIER
T - - DRAIN HOLE@10.00 M i 2 CM CHAMFER £DGE OF SHOWDER
ﬂ o [ IF BECESBARY ) | - EDGE OF FAVEMENT .
8 « pet S R — * FOR DIVIDEQ HIGHWAY SHALL BE OMITTED
i T e bnaml — ¥ ] L ' .
) A S G S— i R i %% FOR DIVIDED WIGHWAY SHALL BE 2 METERS
! g cos \ o o
z oA ! i ' ® o &
i o o o a. g'[ o
t 'S T ro 1.4t SR T INSTALLATION OF CONCRETE BARRIER
’ (I H - - ! r
_ ! Co . ; NOT o STALE
SHEAR KEY DOBX005X003 M - R i CONCRETE POURING AT THE SAME TIME mq_} o0 o _
WITH D.50 M. LONG ALTERNATELY o e F = ! NOTES
N CASE OF CONCRETE POURiNG o I Pk DB B19 MM 0.80 M LONG CONCRETE BARRIER TYPE I
NOT THE SAME TIME & P SECTION O @
_ : i: =+ 2&? N;T@F:'-?_D :!E-:—?cl,_: UNDER BARRIER SRCE,;ILINE’FORCEMENT DETAIL ceme - 1 ALL D!MENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED
: ] |l L L - -
. 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE GOMPRESSIVE STRENGTH OF
& Pu SIDE ELEVATION OF CONCRETE BARRIER TYPE I : : St e e '
; b SCalE . G80 o 210 KSC. FOR 15415¢15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN
o . : : PER CUBIC METER IS SUGBESTEND AS FOLLOWS |
FRONT ELEVATION OF A et B PORTLAND CEMENT TYPE 1 350 KG [MIN)
I 3
CONCRETE BARRIER TYPE 1 SAND 0.43 M
scaLe i CRUSHED ROCK OR GRAVEL 088 M3
CONCRETE  SLLMP 16 M (MAR)
055 ___._ 045 _. 025 EQUAL TO SHOULDER WIOTH |
; . 3. CLEAR CONCRETE COVER SHALL BE S CM.
o 5 N |I DR i‘lN LHUTE e s .. - "
05 ' Rl4g ACCORDING 10 W, N, DS~ 302 020 040 020 4  REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
b -euT sLopE oo AND Ti& 24 GRADE SD 30 FOR DEFGRMED BARS.
- y  ACCORDRS TO ; T 4ND OTHER -DET FRROAGH CONCRETE BARRIER
- - TRANSITION TO BRIDGE RAILING 100 M. LONG L WG ND. TS - 50 ) 5 PREINFORCEMEN ‘DETAILS OF APPROA
: R | R e e SHALL BE THE SAME AS CONCRETE SARRIER. .
0P 0L & GRASEING.- ' 81' lll, o152 DETAlL OF OUTLET WITH DRAIN CHUTE & CONSTRUCTION JOINT SHALL BE PROVIDED AT 1000 M. INTERVAL
. 2187, )
b ROATWAY S z cM CHAMFER 7. EXPANSION JOINT WITH NON - EXTRUDING JOINT FILLER SHALL BE PROVIDED
' SURFACE ' R w AT 60.00 M. INTERVAL AND/OR DRAIN CHUTE FOSITION
. L. ' B CUTLET OF CONCRETE BARRIER AT ONTER £0GE SHALL NOT BE CONSTRLGIED
— CUTLET ; WHERE SHOULDER SLOPES TOWARD INNER EDSE AND EXPANS®:. JOINT
. . £ - e . . -
~ - SIS DITCH PO . SHALL BE PROVIDED MOT MORE THAN 30.00 M. iNTERVAL
i - i H
ACCORDIG 1O BWG.NO. DS - 201 ,{:ﬁ_‘"n : 9 APPROACH CONCRETE GARRIER SHALL BE PAINTED IN BLACK AND WHITE
\;:,\r. . H f
e : ! STRIFE 050 M WIOE, iN TWO COATS. THE PANT SHALL CONEGEM TO TIS 327
2 T 070E 0813
2 -DRAIN CHUTE {qe03
ACCORDING TO DWG NO DS - 302 Q.4ea7 .
CONCRETE BARRIER TYPE I 039
ozBe _oos_, oBe
CONCRETE BARRIER TYPE I AT HIGH FILL SECT]ON AT DEEP CUT SECTION .
; . -—ROADWLY SURFACE |
w o BCALE : SCALE 1 2o
L | !
5 8" s 18 aim !
|
o
APPROACH CONCRETE BARRIER TYPE o
SCALE T _
- S . . TARER 100 - - 100 K * TOP S0IL 8 GRASSING e e DEWEL B8 120 MM. 060 M.LONG ¢ NDN-EXTRUDING JOINT FILLER
i A A CONCRETE BARRER # ;o —SHEAR KEY (SEE DETAL) 002/ -~ DOWEL RB@ 25 MM 060 M LONG f
; L -TOP OF CONCRETE BARRIER 006
_._-—'—'_'_~_'_'d_~_._._ F 4 - 1 ;: | K 7 - -
e —— : i al _oo3
I T ! 2o 003
[ ) I i s S E‘H ?CF:EEAR KEY DETAIL
- T i P ! ozs ! 9 ! " - RUST -OLEUM PAINTED 6 GREASE ‘
o BEGINNING OF APPROACK / /{ of§ 3 A sl b % . STEEL OR PYC.CAE
= __ o i "
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- P | ggg ) ; MINISTRY OF TRANSPORT AND COMMUNICATIONS
L0 ¥ R : = DEPARTMENT OF HIGHWAYS
h— ] 1 i prmmm e e T e s e e e e e e e R STANDARD DRAWING
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TRAFFIC DIRECTION seejie “---——-EDGE OF PAVEMENT _ CONCRETE 'BARRIER TYPE I
- FOR DEEP CUT AND HIGH FILL SECTION
SHOQULDER TRANSITION AT APPROACH CONCRETE BARRlER CONSTRUCTION JOINT DETAIL EXPANSION JOINT DETAIL DESIGNED . D.OH. 8 CONSULTANTS |cuecx£0:£_,. DATE JuLy 1994
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LOQ (MIN.}

_osotMIN) 025 |
'|-_ 2 CM, CHAMFER ——— -

. o0ars,
ods "” I l—80 <1981 4 MM, STEEL PLATE GENERAL NOTES

; TO CONMECT EACH CONCRETE BARRIER SEGMENT
; 010 ! l ! 1. ALL CIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 350 KSC
FOR 18 x15x15 CM. CUBE AT 28 DAYS, AN APPROXIMATE MIX DESIGN PER CUBIC
" METER 15 SUGGESTED A3 FOLLOWS |
g0 6 MM. @ 010 M. PORTLAND CEMENT TYPE 1 375 KG. {MIN.)
/ SAND 0.43 M7
' CRUSHED ROGK OR GRAVEL 0.86 M3
CONCRETE SLUMP 10 M. (MAX)
3. CLEAR CONCRETE COVER SHALL BE 5 CM.
4. RENFORCING STEEL SHALL CONFORM TO TiE 20 GRADE SR. 24
. STRUCTURAL STEEL SECTION SHALL CONFORM TG TiS. 116 GRADE Fe 24, PAINTED
=4~ 9 MM WITH RUSTPROOF RUST - OLEUM PAINT DR EQUIVALENT TWICE
ANCHORAGE BAR & PRE - CAST CONCRETE BARRIER TYPE I SHALL CONFORM TO ASTM C 825 - 79
{ REAPPROVED 1985 ) STANDARD SPECIFICATION FOR PRE - CAST CONCRETE BARRIER,

. 7 METHOD AND TYPE OF WELDING TO CONNECT EAGH CONGRETE BARRIER SEGMENT
e L _.HOLE FOR LIFTING
Lo i, 008 WHICH STRONGER THAN THAT SHOWN IN THIS DRAWING MAY BE USED AS
a2s | . DBDIMINY i 0_25 o ’ ' APPROVED BY THE ENGINEER.

.06 [MIN ) : 8 AFFROACH CONCRETE BARRER SHALL BE PAINTED IN BLACK AND WHITE
oo o STRIPE 0.50 M. WIDE, IN TWD COATS. THE PAINT SHALL CONFORM To TIS. 327.
9. IF NECESSARY, DRAIN HOLE SIZE 0.40 M, WIDE, 0.0 M. HIGH SHALL BE
APPLIED FOR DRAINAGE.

- -U=-S8HAPE STEEL PLATE
4 MM. THICK [SEE DETAIL}

I

I
oo —FU-SHAPE STEFL PLATE
4 MM, THICK { SFE DETAIL }

F— 06 MM. @ 010 M.

0.483

I!
. _.bas

~af-m AFPROACH TRAFFIC SHIE

0.813
0.813

Lol
: '}"4—— 2 OM CHAMFER ]

—_ N
'.‘.:[ (I- -HOLE FOR LIFTING

N " oo AN TR

a2
S Con
G

“r —-————HOLE FOR LIFTING

3
I
|

TRAFFIC DIRECTIQN  semefilie

PLAN FRONT ELEVATIQN SIDE ELEVATION ' REINFORCEMENT DETAIL

SGALE 110 SCALE SCALE : SCALE : .
PERMANENT INSTALLATION

;.9:15?.. ) ‘METHOD OF INSTALLATION )
R 2 CM. CHAMFER . 0.20M.BASE SHALL BE CASTED -iN-SITU WITH INSERTING ANCHORAGE BAR
e o - A4S SHOWN N THE FIGURE. ' .
) Z. GENERALLY THICKNESS OF THE BASE SHALL BE ©.20 M, FOR CONCRETE PAVEMENT
THE THICKNESS SHALL EQUAL TO THICKNESS OF CONCRETE PAVEMENT.
3 GENERALLY WIDTH OF THE BASE SHALL BE 045 M, IF EDGE OF PAYEMENT
CONSTRUCTED ADJACENT TO CONGRETE BARRER, THE WIDTH SHALL BE ADJUSTED
o i TO 1,45 M MENIMUM.
i APPROACH TRAFFIC SIDE D?_G,\' ] ; et 4. PRE-CAST CONCRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO
e M 5O MM < : ;o?oa INSTALLED THE ANGHQRAGE SARS SHALL BE IN THE SAME POSITION IF NOT,
ANCHORAGE AR : ; (0803 - : THE CONCRETE BASE SWALL BE ADJUSTED.
. WELDED TO STEEL ] L ‘o331 ;G'qn"? : f S. BOTH ANCHORAGE BARS SMALL WELDED TOGETHER WITH WELDING LENGTH.
PLATE T T T T ‘hzas | ' : NOT LESS THAM 2.5 CM.
i ; U5 © cU-SHAPE STEEL PLATE ] : : . RoADWAY SURFACE & B0x198x4 MM STEEL PLATE SHALL BE INSERTED INTD ti- SHAPE STEEL PLATE.
i = || 7 ROADWAY SURFACE @ WM. THHCK. ol Lo ) BOTH STEEL PLATES S$HALL BE WELDED TOGETHER.THE WELDING FILLED FULLY
0 3 & e 12 18 i3 21 m U - SHAPE STEEL PLATE TO WATERPROOF, PAINTED WITH RUSTPROOF RUST - OLEUM
PAINT OR EQUIVALENT TWICE AND WITH GRAY OIL PAINT TWICE (TI5. 327 ).
7 THE HOLE FOR LIFTING SHALL BE FILLED FULLY WITH CONCRETE RaTIC 1:2.4
INSTALLATION DETAIL OF U-SHAPE STEEL PLATE APPROACH CONCRETE BARRIER BY VOLUME , THE OUTER FACE SHALL BE SMOOTH.
SCALE . 20 SCALE 12 SgaLE 110 8. JOINTS SHALL BE OECORATED SMOOTHLY BY MORTAR RATIO 103 BY WVOLUME.
DRAIN HOLE AT 10.0G M. SPACING SHALL BE APPLIED IN CASE OF ORAINAGE
REQUIREMENT.

4

TEMPORARY INSTALLATICN

STEEL PLATE FOR CONMECTING EACH CONCRETE BARTHER - - STEEL FLATE FOR CONMECTING EAGH CDNCRETE BARRIER METHOD OF INSTALLATION

SEGMENT SHALL BE WELDED THROWGHLY LINE, SEGMENT SHALL BE PAINTED WITH RUSTPROCF PAINT AND

PAINTED WiTH RUSTPROOF PAINT ALHALY WITH GRAY OIL PAIMT, INSERTED INTE) 01 .0 0IQ_4 1. PRE-CAST CONGRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO
PRIMER AMD WITH GRAY OW PAINT. "Q i U-SHAFE STEEL PLATE BUT NOT 1§ : INSTALLED. THE ANCHDRAGE BARS SHALL BE IN THE SAME POSITION IF NOT,

I"; WELDING. . ’ . THE CONCRETE BASE SHALL BE ADJUSTED.

‘ i I I l I g:_ 2. BOx19B x4 MM. STEEL PLATE SHALL BE INSERTED INTO U- SHARPE 5TEEL PLATE,
i
i
|

L !

&

NOT BE WELDED TOGETHER . THE STEEL PLATES SHALL BE PRINTED WTTH
RUSTPROOF RUST -OLEUM PAINT OR EQUMVALENT TWICE AND WITH GRAY
GlL PAINT TWICE (TIS 327 1

3. TEMPQRARYC INSTALLATION SHALL BE USED AS NECESSARY OMLY

;. BECAUSE LACK OF STRENGTH, THE COMCRETE SARRIER SHALL BE REMOVED

ﬂ}/ ’/ IMMEDIATELY IF NOT USED OR CONVERTED T PERMANENT INSTALLATION -

< ; G-@9 MM g B MM AS SCON AS.
ANCHORAGE BAR ANGHORAGE BARS

- - -rROADWAY SURFACE ,{ 5 REMARK
2 4 | THIS BARRIER IS SUITABLE OMLY IN SPECIFIC LOCATIONS AND
/T[["'\ m CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH THE F!RM
' INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER .
ANCHORAGE BAR

ET ——-B-ooMm. | WA i
amaoin oo — ©J 5 o KINGDOM OF THAILAND

. S o T . ¥ (R ] o MINISTRY OF TRANSPORT AND COMMUNICATIONS
e e i . X . n— — - MM, ANCHORAGE BARS '
omn " . 29 MM @|o 40M [— _ O.50(MING __L oes | . __ gHgALL 8E WELDED TOGEFHER.‘ L ‘_1| l_ _*_______!__ 025 i, . 0.50(MINY, 028 _ . .. ] DEPARTMENT OF HIGHWAYS

e
0813

F o -4=@ MM, : s @0 MM ANCHORAGE BARS
ANCHORAGE BAR < SHALL BE WELDED TOBETHER
ALONG LAPPED LENGTH

-HOLE FOR LIFTING--i—
s e ROADWAY SURSACE |

Y B g

E 7}
E 89 MM@ 050 M- - : 0
: =]

-‘ .05 ) : ] a . STANDARD DRAWING

100 (MR _
PRE-CAST CONCRETE BARRIER. TYPE I

SEcTION (A)-(A) SECTION (B)-(B) o SECTION (8)-(&) SECTION (©)-(©) _ DESIGNED : DOW 8 CONSULTANTS | GHEGKED ;7 | DATE suLy 1994

SUBMITTED : odes SCALE AS SHOWN

| ALONG LAPPED LENGTH ©.0%
1.00 (MIN.) __| . ass

'.._...____..._ e R AR — .~ —

e i
0

PERMANENT INSTALLATION TEMPORARY INSTALLATION (OMECTOR OF LGGATION 4 SkRaN DNISON
1010

SCALE . SCAlLE DWG. NC. RS -504

APPROVED :

SHEET WD, 41
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OO0 {MIN.} - orre ., Lo15 5179 ) . |
. ) |'-_ R g‘k _-+ P—— 80198 x4 MM. STEEL FLATE GENERAL NOTES °

050 {MNS 028 TO COMNECT EACH CONGRETE BARRIER SEGMENT

1. ALy ODIMEMSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 250 K.SC.
FOR 13 x15x15 CM. CUBE AT 20 DAYS. AN APPROXIMATE MIX DESIGN PER CURIC

- METER |15 SUGGESTED AS FOLLOWS :

SEMM @O WOM PORTEAND CEMENT TYPE 1 375 KG { MINY
3

2 CM. CHAMFER

. )
! H S
4 MM, THICK (SEE DETAILY | 1 E] ‘-\
. ! a1 y

" ef—
N

1
- U~8HAFE STEEL PLATE
a . THICK [SEE DETAIL ]

2179

/:——@ SMM. @ G1OM FAND 043 M
i CARUSHED ROCK OR GRAVEL 086 Mm%

COMCRETE SLUMP . 10 CM [ MAX. )
CLEAR CONCRETE COVER SHAEL BE 5 CM.
REINFORCING STEEL SHALL CONFORM T TIS. 20 GRADE SR.24
5 STRUCTURAL STEEL SECTION 3ZHALL CONFORM TO TIS. 116 GRADE Fe 24, PAINTED
ANCHORAGE 8AR WITH RUSTPROOF R_U;ST—OLEUM PAINT Of BEQUIVALENT TWICE.
0015 & PRE-CAST CONCRETE BARRIER TYPE O SHALL CONFORM TO ASTM ¢ 82B -T2
R ) { REAPPROVED 1985 ) STANDARD SFECIFICATION FOR PRE — CAST CONCRETE BARRIER.
! : T METHOD AND TYPE OF WELOING TO CONMECT EACH CONCRETE BARRIER SEGMEMT
0.1_4__4

0.482

o
6.813

i

0152
'!II_
i
i
!
O 1}

™ 4-29 MM

. o]
_:'t—-- 2 CM. CHAMFER —t’
A

e

0173

1

m nFM ' .C‘.-Oi ot

y ' [ - }
H i | :

|/~ HOLE FOR LIFTINGT,

=

ci—e e v o oo HOLE FOR LIFTING L.

---— HOLE FOR LIFTING

WHICH STRONGER THAN THAT SHOWN IN THiS DRAWING MAY BE USED A5
: APPROVED BY THE ENGINEER.
___L_____O_:?Q_______ 00% ... - 205 B APPROACH GCOMCRETE BARRIER SHALL BE PAINTED 1N BLACK AMD WHITE
i 100 { MIS) _ STRIPE 0 50 M. WIDE, IN TWO CUATS.THE PAINT SHALL CONFORM TO Tis. 327.
9. IF NECESSARY, DRAIN HOLE SIZE 0.40 M WIDE, 010 M. HIGH SHALL BE
APPLIED FOR DRAINAGE .

0.50 {MING

PLAN FRONT ELEWVATION SIDE ELEVATION ' REINFORCEMENT DETAIL

SCAaLE 1019 SCALE L SCALE b 10 SCALE 1 0 lo

PERMANENT INSTALLATION:

METHOD OF INSTALLATION |
| 020M BASE ShALL BE CASTEG-IN- SITU WITH INSERTING ANCHORAGE BAR
AS SHOWN IN THE FIGURF
2 GENERALLY THICKNESS OF THE BASE SHALL BE O20 M FOR CONCRETE PAVEMENT
THE THICKNESS SHALL EQUAL TO THICKNESS OF CONCRETE PAVEMENT.
: ) 3. PRE- CAST CONCRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO
g ’ INSTALLED. THE ANCHORAGE BARS SHALL BE IN THE SAME FOSITION :F NOT ,
R s L : : THE CDNCRETE BASE 5SHALL BE ADGUSTED.
' 4 BOTH ANCHORAGE BARS SHALL WELDED TOOETHER WATH WELDING LENGTH.
o7oE HOT LESS THAN 2.5 CM.
0803 : 5 BOXISAx4 MM STEF, PLATE SHALL 8E SNSERTED INTO U- SHAPE STEEL PLATE
! BOTH STEEL PLATES SHALL BF WELDED TOGETHER THE WELDING FILLED FULLY
U~ SHAPE STEEL PLATE T0 WATERPROGF, PAINTED WITH RUSTPROOF UST - OLEUM

APFPROACH
TRAFFIC FIDE

- @B MM 2 50 MM
ANCHORAGE BAR
WELDED TO STEEL
FLATE

- —-FOADWAY SURFACE PAINT OF EQUIVALENT TWICE AND W:TH SRAY QL PAINT TWICE {TIS. 327 )
. ) , THE HOLE FOR LIETING SHALL BE FILLED FULLY WITH CONCRETE RATIO1 2
TaETTTs 8 21 K. . BY VOLUME , THE DUTER FACE SHALL BE SMOGTH
T JOiNTS SHALL BE DECORATED SMOOTHLY BY MORTAR RATIO |3 BY VOLUME.
B DHAIN HOLE A1 10.00 M SPACING SHALL BE APPLIED N CASE GF DRAINAGE

INSTALLATION DETAIL. OF U~-SHAPE STEEL PLATE APPROACH CONCRETE BARRIER ' REQUIREMENT.

SCALE 1,20 5CALE 1T . 2 S3CAalLE 1010

' i}-@_cbﬁ . \u-SHAPE STEEL PLATE
o 4 MM. THICH.

Zj}...
j:. -
-
"L.]‘____

TEMPORARY INSTALLATION

p— STEEL PLATE FOR CONMECTING EACH CONCRETE BARRIER SEGMENT + - STEEL PLATE FOR CONNE:TISI‘::‘%&(;HP:&T;CREJE i?f:'giffﬁmm METHOD OF INSTALLATION .
kAL BE PAINTED WITH RU
— SHALL BE WELDED THROUGHLY LINE, PANTED 'WITH RUSTPROOF 8 Lpn WT. INSERTED INTO - SHAPE PRE~ CAST CONCRETE BARRIER SHALL BE LIFTED AT MOLE FOR LIFTING TO
@ PAINT PRIMER AND WITH GRAY o0 oo QUL PAINT,
_5 : QIL PAMNT. s
|

STEEL PLATE BUT NOT WELDING. - |_9._10.+9.‘IO__€ INSTELLED. THE ANCHORAGE BARS SHALL BE 1N THE SAME POSITION IF NOT,
I : .
| |

; ! : ; L | THE CONCRETE BASE SHALL BE ADJUSTED
T T 1 - . 8* 1
=1 I
|
i

. [l T . ﬂ | gi 2. BOXI98 ¢4 MM. STEEL PLATE SHALL BE INSERTED INTO U- SHAPE STEEL ALATE,
. | HELEh

NOT BE WELDED TOGETHER . THE STEEL PLATES SHALL BE PAINTED WITH

RUSTPROOF RUST -QLEUM PAINT OR EQUIVALENT TWICE AND WITH GRAY

| OiL PAINT TWICE {Ti5 23271,

3. TEMPORARY INSTALLATION SHALL BE USED AS NECESSARY OMLY
BECAUSE LACK OF STRENGTH . THE CONCRETE BARRIER SHALL BE REMOVED

Bt IMMEDIATELY IF NOT USED OR CONVERTED TG PERMANENT INSTALLATION -

ro4-BaMM : ;T @9 MM . A5 SOOK A5,
ANCHORAGE BAR i : ANCHORAGE BARS
REMARK

THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND
CERTAIN CONDITIONS,iT SHOULD BE APPLIED WITH THE FIRM
i 1NFQRMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER.

KINGDOM OF THAILAND

MINMISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

PRE - CAST CONCRETE BARRIER TYPE X

OBl
0813 |

i ; 4~ 39 MM fame @5 MM, ANCHORAGE BARS

; ANCHORAGE BAR i ; SHALL BE WELDED TQGETHER

AN __HOLE FOR LIFTING v ~m / ALONG LAPFED LENGTH.

hi i

=

T . ;

w!
5

I|
i

ROBDWAY - -
SURFACE
1

7
] i)
2aM (f el
M. @ 050 5 8
Q
o ol

N,
b
Y

ROADWAY SURFACE-— |,

ANCHORAGE BAR

="
%
ol 015
1.5.0!-—
&
e

' wenn B8 MM, ANCHORAGE BARS . L ;
Q.50 [MIN) 0.25 | SHALL BE WELQED TOGETHER | o5l . e — Q-_?é_,\_,__,.._ C!-.@.Q_F_."_'!_'&A._L_Q-_
I - -r T ALONG LAPPED LENGTH 008 | ‘ - [c
, ! i - | :
, 1.00 (M.} ] L_ .61 - o 1.00 (MIN.}

i
|
:
|
-
|
-

o

SECTION (A)-(8) secTion (B)-(B) o SECTION (B)-(B) SECTION (€)-(C) _ DESIGNED | DOW & CONSULTANTS | GHECKED ;L | DATE Lt 199

. g
PERMANENT INSTALLATION TEMPORARY INSTALLATION SUBMITTED : T SCALE AS SHOWN

SCALE 1 Y S5CALE L I ¥+ ) (DIRECTOR OF LCCIT!?H & DESIGH DRIRION; DWG. HO.RS - 505

APPROVED :
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APPROACH ¢ ' ROACH CONCRETE BARRIER 2100
: ONGRETE BARRIER 2.00 | 800 MIN.CSEE NOTE 9) B.OO MIN._{SEE NOTE 81 - APEROADR 2= - 500
. 8 ;
. L X g - 1
e _ H \. | | 1 ) l_..:l— !
— - —————
- = . . : ah dx , . 3 S R {1 _
CONCRETE BanER—/ : ™ /1 k CONCRETE BARRIER SHOULDER
\—-—anse RAILING BRIDGE RAILING i :
TRAFFIC  CIRECTION e = TRAFFIC DIRECTION
—— & OF ROADWAY : . T OF ROADWAY
/ _ - i W :
= TRAFFIC DIRECTION ' ' : | -l TRAFFIC DIRECTION
,~——BRIDGE RAILNG ! ERIDGE RAILING ~+—
. / . ]
SHOULDER : . CONCRETE BARRIER SHOULDER
£ ) - £ |
/ N : . 1 '
CONCRETE BARRIER AT BRIDGE APPROACH FOR TWO-WAY TRAFFIC CONCRETE BARRIER AT BRIDGE APPROACH FOR DIVIDED HIGHWAY
ScALE . 1 1se SCALE 1 160
NOTES :
[/ 77T DRAIN HOLE @ 1000 M. /7 CONCRETE BARRIER [ ERpse Rawme, 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. R : . A
p - SHOULOER SURFAGE / : : - 7 . = = A’” 2. CONCRETE SHALL HAVE A MINIMUM LLTIMATE COMPRESSIVE STRENGTH OF
/ —7 210 KSC. FOR 15 k1515 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN
! | |
: | PER CUBIC METER S SUGGESTED AS FOLLOWS :
. ; : 500
; : I TRANSITION T6 BRISGE RAILNG FORTLAND CEMENT TYPE 1 350 KG (MIN)
- _. [, . : 8,00 MIN.{ SEE NOTE 3.) ... BRDEE : SAND : 043 M3
CRUSHED ROCK OR GRAVEL ose M3
SIDE ELEVATION CONCRETE  SLUMP 10 oM {MAX )
SCALE [ 3 CLEAR CONCRETE COVER SHALL BE S CM.
4 REINFORCING STEEL SHALL CONFORM TO Ti5. 20 GRADE SR 24 FOR ROUND BARS
3 AND TI5. 24 GRADE SD 20 FOR DEFORMED BARS.
5. RENFORCEMENT AND OTHER DETALS OF APPROACH CONCRETE BARRIER
_@ SHALL BE THE SAME AS CONGCRETE BARRIER.
2 CM CHAMFER--— -~ 3 4= - —— TRANSITION TO BRIDGE RALING Rl - CHAMFER - TN T . .
; . . S 6. CONSTRUCTION JOINT SHALL BE PROVIDED AT 00O M. INTERVAL,
— ’
; L, 7 EXPANSION JOINT WITH NON-EXTRUDING JOINT FILLER SHALL BE PROVIDED
i AT 60.00 M. INTERVAL.
i i
: : 8. APPROACH CONCRETE BARRIER SHALL BE PRINTED (M BLACK AND WHITE
- -RE @9 MM STRIPE 050 M.WIDE, N TWQ COATS. THE PAINT SHALL CONFORM TO TIS.327.
AT CORNERS (TYR)
0 . ] 9 THE LENGTH SHALL BE BETWEEN BRIDGE ABUTMENT AND POSITION
] i APFROACH TRAFFIC SIDE RB OO MM @ 020M. 7 . &
b ! : AT EMBANKMENT 2,50 M.HIGH,BUT NOT LESS THAN 800 M. 1N CASE OF
REDEMM@OROM - - s " TRBEIMM @ O20M i
: DEEP CUT AND HIGH FILL, DRAWING NO. RE—-503 SHALL BE USED INSTEAD
T_ﬁ_ _ OF THIS DRAWING '
: - SHOULDER SURFACE 8 '\ . ! £~ SHOULDER SURFACE
- R : ; a ., gicl . Do4 006 e
J— joors|. - 3 :‘ B t t - E
; ! i T T Y
u -—SHEAR KEY (.08 xC0S5x 003 M. 'r' o —-—-—— E CM, CHAMFER —————~ [ -1+ ! - - |
.S WITH 0.50 M. LONG ALTERNATELY N DRAIN HOLE @ 10.00 M : : i d |
IN CASE OF CONCRETE PCURING ; ' !
(IF NECESSARY} i :
— NOT THE SAME TIME - SECTION -( A I 2w
T . 1 ! O =
| . ! | t SCALE | I s} ! csi o
! 7 CONCRETE POURINE AT THE SAME TIME 21y 21 SIDE ELEVATION OF CONCRETE BARRIE B ; !
ol © SCALE k 110 : — .
o 9 ————DB@i9 MM, .80 M LONG B ; g
al L 3010M@ 150 M CONCRETE BARRIER 020 ; -1
1 “_‘ - . ! . - |
; HOLE UNDER BARRIER REINFORCEMENT DETAIL : 7 2CM CHAWFER - L. oge
o ) SCALE 150 7
s~ - ~=NON ~EXTRUDING JOINT FILLER ) SHEAR KEY DETAIL
- ST CB20MM O6OM NG o | /. - DOWEL RBG25 MM. Q.60 M. LONG SCALE 1 28
' . —SHEAR KEY (sEE DETAIL ) g_”- S .
FRONT EL EVAT'ON oF‘ / / I'J, ’,,r TOP OF CONCRETE BARRIER . .
" - . i T T I i »
CONCRETE BARRIER / 2 e e ————— KINGDOM OF THAILAND
SCALE . 1 . -9 PN (S A -— & i a8l MINISTRY OF TRANSPORT AND COMMUNICATIONS
-, 1
2 ) Q e RUST- OLEUM PAINTED & GREASE joros . DEPARTMENT OF HIGHWAYS
Lo : S o | 030 - e om pve cad ; 2603 | STANDARD DRAWING
REMARK . d - P— = - 3 ' T T i i Q487 |
: _.JLeos § N = i” , ROADWAY SURFACE LEVEL . o231 | ' CONCRETE BARRIER AT BRIDGE APPROACH
J S TR : 0.286 ; : . .
THIS BARRIER IS SUTABLE ONLY IN SPECIFKC LOCATIONS ' 0w | - L 0180 . : ; LOER SURFACE - -
AND CERTAIN CONDITEONS, IT SHOULD BE APPLIED WITH ﬁ ) ) ! _ — DRAIN  HOLE . ' 0.0T8 i 7 DESIGMED : DOH B CONSULTANTS I CHECKED : | DATE JuULY 1994
- FIL! E 21 M
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED _ _ : 0 8 9 2 SUBMITTED : 5}.5 v SCALE AS SHOWN
BY THE ENGINEER, - CONSTRUCTION JOINT DETAIL EXPANSION JOINT DETAIL APPROACH CONCRETE BARRIER TYPE (DRECTON OF LOGATION & DEBAN ORISEN) OWG. NO. RS- 506
. . SCALE 10 20 SCALE 1 zo SCALE 1 Ta pr——— m -
g—-k o : ) ) {ERt pmECTOR aErETAL) “SHEETNO. 43




WARRANTING FEATURES

FOR CABLE GUARDRAIL INSTALLATION NOTES
1. CABLE GUARDRAIL SHALL BE INSTALLED AT LOCATION FOR VISIBILITY PURPCSE. 1. THE SYSTEM OF CABLE GUARDRAIL CONSISTS OF _la MM, { MMM ) DIAMETER
2. CABLE GUARDRAIL SHALL BE USED ONLY [IF ADEGUATE DEFLECTION - STEEL CABLES SPACED 7.5 CM. TO 10'CM. APART AND MOUNTED ON WEAK POSTS.
DISTANGE EXISTS. THE TOP CABLE HEIGHT RANGES FROM &7.5 CM TO 75 CM. CABLE GUARDRAIL
3. NOT RECOMMENDED FOR USE IN URBAN AREAS. HAVE BEEN SUCCESSFULLY CRASH - TESTED {SEE REMARK 1) OR OTHER CRITERIA
CABLE GUARDRAIL 4. NOT RECOMMENDEDR FOR USE IN MEDIANS NARROWER THAN €.00 METERS , OF ACCEPTED INSTITUTE.
NOT TO SCALE NOR IN MEDIANS WHICH CONTAIN RIGID OBJEGTS. . 2. 1MPACT PERFORMANCE . THIS SYSTEM WILL GENERALLY REDIRECT VEHICLES IN
. | 5. CABLE GUARDRARL SYSTEMS AT MEDIAMS ARE RECOMMENDED FOR USE ON THE 1,800 - 4,500 (b. RANGE , THE MAXIMUM DYNAMIC DEFLECTION OBSERVED
MORE THAN MORE THAN I IRREGULAR TERRAIN , AND OM WIDER MEDIANS WHERE THE NEED I8 ONLY DURING - THE STANDARD STRENGTH TES.TING I3 11.5 FEET { 3.50 METERS L
MAXIMUM DYNAMIC DEFLECTION ! MAXIMOM OYNAMIC DEFLECTION '_*‘1_ TO PREVENT FOTENTIALLY CATASTROPHIC CROSS MEDIAN ACCIDENTS. 3. THE CRELE GUARDRAIL 15 FLARED BACKWARD AT FULL HEIGTH TO AN END FOST
:SHOULD'E% F"HOULDEE‘ & NOT RECOMMENDED FOR USE N AREAS WHERE IT IS LIKELY TO BE WT OFFSET 1.10 METER FROM THE TANGENT LINE. FROM THL END POST, AU CABLE
EDGE OF PavEMeNT - i ! P j "TEDGE OF PAVEMENT FREQUENTLY BECAUSE CABLE GUARDRAIL SYSTEMS REGUIRE MORE MAINTENANGE  STRANDS ARE THEN TURNED DOWN AND ANCHORED TO A CONCRETE BLOCK IN
L4 6 6 L oPE . " "
. T HOT RECOMMENDED FOR HIGH FILL OVER 7.00 M. 4. THE CABLE SYSTEM |5 PLACED OM SUPPOSEDLY " WEAK"™ POSTS, THE END POST

18 FURTHER WEAKEMED BY USED OF A S5LIP BASE.
5 A CRASH\N'bRTH.Y ENG TERMINAL IS CRITICAL |N EACH OF THE CARLE SYSTEMS,

CABLE GUARDRAIL AT MEDIAN OF DIVIDED H|G|-|WAIYS . B BOTH TO PROVIDE ADEQUATE ANCHORAGE TO DEVELOP FULL TENSILE STRENGTH
NoT . N o Tg _

= ! $Low, . a4t el e PER HIT THAN ANY OF THE SYSTEM. THE GROUND.
|

SCaLE {H THE CAELE AND TO MINIMIZE VEHICLE DECELERATIONS FOR IMPACTS ON
EITHER END OF AN INSTALLATION,

6. CABLE GUARDRAIL WHEN USED N A MEDIAN, OME (OR TWO! OF THE CABLES
SHALL BE INSTALLED ON THE OPPOSITE SIDE OF EACH POST FROM THE OTHERS)

7 THE DISTANCE SHALL NOT BE LESS THAN THE DYNAMIC DEFLECTION OF THE

BARRIER FOR IMFACT BY A& FULL - SIZE AUTOMOBILE AT IMFACT COMDITIONS OF

. ) APPROXIMATELY 25 AND 60 MPH.{96 KPH.). SOME REDUCTION IN DEFLECTION
§DGE OF PAVEMENT DISTANCE MAY BE JUSTIFIED IF THE CPERATING SPEED 1S LESS THAN
MORE THAN MAXIMUM -~ _ SHOULDER | ° TRAVELED waY _ : BLAN : 60 MPH. (36 KPH).
DYNAMIC DEFLECTION 1

| : . . B ALL STEEL SHALL BE GALVANIZED. ZINC COATING SHALL NOT BE LESS THAN
{ SEE MOTE 7% Ll : i . . . .

350 790 .
- i [, w e b GERBL %50 GRAMS PER SGUARE METER.

A SLIP BASE DESIGN - - : ‘ o - 9 REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1 [ ESEFFICIENT OF

: I} . {SEE NOTE 4) - k’/éggﬁgﬁi RETRO - REFLECTION LEVEL 1)
— - - ) - - : > 10. SPACING OF POSTS SHALL BE REDUCED WITH DECREASING RADMS OF CURVES

5 . . .
qbs"\e - AS RECOMMENDED BY THE MANUFACTURER GOR PROPORTION ACCORDING TG

M oo BTRONG CONCRETE BLOCK ELEVATION DWG. NO. RS - 301, )
{SEE MOTE 57 1. SPACING OF POSTS SHALL BE REOUCED WITH INCREASING HEIGHT OF FILL
IN PROPORTION ACCORDING TG DWG. NO. RS - 301.

n

12. PAYMENT OF CABLE GUARDRANL SHALL BE MEASURED BY METER {NCLUDING

CABLE GUARDRAIL AT QUTER SHOULDER CABLE GUARDRAIL TERMINAL END TERMINAL.
NOT TC SCALE NOT TO SCALE .
REMARK 1 ° CRASH TEST CRITERIA

STANDARD GRASH TESTS ARE PRESENTED IN NATIONAL COOPERATIVE HIGHWAY
e RESEARCH PROGRAM [NCHRP) PEPORT NO. 230 FRECOMMENDED PROCEDURES FOR
.'D'GE OF PAVEMENT sI__ ::‘ég:;'"“ﬁgzw:i THE SAFETY PERFORMANCE EVALUATION OF HIGHWAY APPuRrENANCfs_“ THIZ
: : REPORT CURRENTLY RECOMMENDS TWO TESTS ON STANDARD SECTIONS OF _
[ T :"DSREEE T:’;.h:EM: KIMUM DYNAMIC DEFLECTION : LONGITUDINAL BARRIERS, ONE WITH AN 1,800 lb (816 KG.} VEHICLE IMPACTING AT
) ' 60 MPM. { 96 KPH.) AND 15° TO EVALUATE OCCUPANT RISK, AND ONE WITH A

E . 4,500 ib_( 2,047 KG.| VEHICLE IMPACTING AT S0 MPH. {96 KPH.} AND 25* TO

I} . EVALUATE THE STRUCTURAL INTEGRITY OF THE CABLES.

REMARK 2 _
WHITE REFLEGTIVE - WHITE REFLECTIVE THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN
SHEETING TYPE 1 Vi | SHEETING TYPE 1 CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM INFORMATIONS
3o 26\' GCONCERNED AND RECOMMENDED BY THE ENGINEER.
1= :

. . TRAFFIC DIRECTION wemjien
CABLE GUARDRAIL AT RIGID OBJECTS

NOT TO SCALE

DETAIL OF REFLECTIVE SHEETING ATTACHMENT -

ner T° seae KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
IMPLEMENT OF CABLE GUARORAIL

DESIGNED | DO.H. B8 CONSWLTANTS | cHECkED: é_,._ DATE JLLY 1394

SUBMITTED : SCALE NONE

.

- i -
JHRECTOR OF LOCATIGN & DESMIN DAVISION DWG, HO. RS -507

APPROVED : rllhen
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| Q.30 0,30 . 030 }__ €30 | 0.30 . 0,30
: ; . !
| | | | |
i . | ; i i |
/—2.5 CM. CHAMFER
£
/ 010
— SOLID LINE e 010 SOLIE LINE _ /010 SOLID LiNE
, f - . Y y
W i ! ' =] —_— . .
. . 5 , . m : ,
_— SLOPE H w0 al E ! ;
RS - Rowmr . CH R o - 8% _J  -—ROADWAY SLOPE i ° ' _ L NADwY SUOPE -/
- R i | mi c . ; N - . o! i e :
" [ i o . " R - .
; i o f o . > i 3 R v
i} a i - ‘ ok o o o ) |
f N — !l n w ; - .!
[ < rd g p;
| y
| | 1t g - |
— [ I ; : i L .
- PE ; ; : ! : _
QADWAY SLO i . ROADWAY SLOPE - — . ——— ROADWAY SLOPE : . ) ROADWAY SLOFE —— ‘ : ;
| 1 | | : ' | : : ' ! ;
PAVEMENT STRUCTURES @ | PAYEMENT STRUCTURES i : FAVEMENT STRUCTURES - . - L il FAVEMENT STRUCTURES — ! i L
BARRIER CURB AND GUTTER BARRIER CURB MOUNTABLE CURB AND GUTTER MOUNTABLE CURB
SCALE e SCALE 110 SCALE Toi0 SCALE 1:10
NOTES :
______ - RETAINING WALL IF REQUIRED ] . . Il ALL MMENSIGNS ARE IN METERS UNLESS OTHERWISE INDICATED.
e ———* CM. JOINT FILL WITH MORTAR 113 BY VYOLUME 2. CONGRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
Q\ Y. 40K 4024 CM, DONCRETE SLAB OR CONCRETE PAVING BLOCK " OF 210 KSC. FOR 15X15%15 CM. GURE AT 28 DAYS. AN ARFROXIMATE MIX
. 1 B E
h I N -5 CM. SAND CUSHION DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOW :
I rd .
H .
. ' / PORTLAND CEMENT TYPE 1 350 KG.EMIN }
. P . ; 'a
\ £y vy . .../L__%.I . oas .
: = —  —— = - FoADWAY SLOPE SAND . 43, M
: - FILL UNDER SIDEWALK . e
i — : CRUSHED ROCK OR GRAVEL .86 M
: T 2
- P
- e 7] o M {MAX D
: _ —— . COMCRETE SLUMP S
—_— —_— .
I o ral T — = = ROADWAY SLUPE 3 REIMFORCING STEEL SHALL CONFORM TG TIS. 20 GRADE SR 24
4. 40x40#4 CM CONCRETE SLAB SHALL COMFORM TC TIS.378
= -STREET LIGHTING IF REQUIRED
: 5. WHITE, 8LACK , YELLGW AND RED PAINTS SHALL BE GLOS5 ENAMEL FAINT
! SIDEWALK SLAB AMD CONFORM TO TIS. 327
| . : NO'T ™ SCALE
I 6. EARTH FIL I MEDIAN SHALL BE TGP SO
i .
T 7. FILL UNDER SIDEWALK SHALL BE THE SAME MATERIAL AS EMHANKMENT

AND COMPACTED TO 50 %{MIN) STANDARD PROCTOR (DOH. - T107

WHITE 3TRIFE

B, LOCATION FOR CURE MARKING SHALL BE AS SHOWH ON PLAN OR

0@4 920_!_;3;?&}“2 10}

I BLACK OR YELLOW OR RED STRIPE

oGSt

DIRECTED BY THE ©NGINEER.

=010 S0LI0 LINE

4. JONT IN CONCRETE CURB & CURB AND GUTTER SHALL BE SPACED AT IGO0 M

INTERVAL , THE WiDTH OF THE JOINT 15 1CM. AND FILLED WITH MORTAR 1:3

[ PORTLAND CEMENT @ SAND] BY WwOLUME.

10, THE WiDTH MAY BE ©.50 M.

——BLOCK SODDING [NUAL NO|I GRASS )
E

/ ——BARMER GURB B GUTTER
! OR BARRIER CURB

‘l?-ao

' - ROADWAY SLOPE

o N F - | KINGDOM OF THAILAND
'\[x

MINISTRY OF TRANSPORT AND COMMUNICATIONS

____________ ﬂ e " DEPARTMENT OF HIGHWAYS

qu \ NOTE' 18]
; . | ) STANDARD DRAWING
- -~ ROADWAY SLOFE "-\\ :J.__ |- 4 ROADWAY SLOPE ~——= . CONCRETE CURB & CURB AND GUTTER D_ETAIL'S
EARTH FILL IN MEDIAN [SEE NOTE 8) =
CURB MARKING DETAIL DESWNED | Do @ consutanTs | checken: 57« | paTe sy 1994
NOT TQ SCALE - i
. ) SUBANTTED : d/{,r'_\"_' _ SCALE A5 SHOWN
DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN - fomecron oF Locanch o oesan owen | e e
SCALE T 25 .
APPROVER : & =
' HBLNECTOR GENERAL) SHEETNO. 45




P

TRAFFIC TIRECTHM

PLAN OF UNI- DIRECTIONAL TYPE ROAD STUD

NOT

Q.10 IN)

SINGLE

SINGLE

DOUBLE

BROKEN

0.10 {MIN.) N

e 01 MIND |

10 {MIN ]

TRAFFiC DIRECTION

S e N

TRAFFIC DIRECTION

PLAN OF BI-DIRECT IONAL TYPE ROAD STUD

010 (MIN.} |

TRAFFIC_DIRECTION
MIN

"
|

SIDE ELEVATION OF ROAD STUD

SCaALE NOT SCALE HOT SCALE
BROKEN LINE BROKEN LIKE
[ 24.00 : ... .24.00 2400 : _BAnn
AURAL = R — . = RURAL — t-_ — n o= — _-1. _—
300 | 900 300 950 |

LoE0e 5200 - 18P0 4 1200

LRBAN B BEs o ca= = Eam ® e = mke a URBAN, -
L 0Qi! 300
50LID LINE SOLID LINE
legg 1208 RS o 1209

RURAL - T RURAL - i

(004004 foqacnd00
URBAN URBAN . .
SOLID LINE INSIDE EDGE LINE

1200 L1200
RURAL RURAL

#QO?QOJQQ
URSAN URBAN
LINE & S0LID LINE OUTSIDE EOGE LINE

12.00 1200
[-1282 . 12oe
RURAL ¥ ——— == = ‘ RURAL
300G 200
4k ! 00400,

URBAN S o WE eSS oA s sy s a s o g URBAN

100t | 1380

ROAD STUD AT CENTER LINE OF ROADWAY

HOT SCALE

t—UN| - IRECTIONAL TYFE @ 6.00 M.

© pRECTIN =%

/ . f TRAFFIC DIRECTION —{==

i
A

f’
- —f—— UNS- DIRECTIONAL TYPE @ 6.00 M.

UMI-DIRECTIONAL TYPE @ 600 M—- 7— o ey

TRa
FRfe Dirg, Tiow 7 K
. Y 7

s

TRAFFIC DIRECTION === / —/ =
UNI = DIRECTIONAL TYPE @ 6.00M-—————

ROAD STUD AT CHEVRON HATCHING

NOT SCALE

7 /.q,.‘:. TRAFFIC THRECTION i
N A

- ——L UNI = DIRECTIONAL TYPE @ S00M.

Eﬁ-—;_ﬁ?ﬁ._ e e .',-—-—-- -/——LJNI DIRECTIONAL TYPE (& B.00M.
b ~—BI~DIRECTIONAL TYPE
= % "-—-—-__.___;
<T= TRAFFIC DIRECTION / /
AR

--—‘.—UNI-DIRECTIONAL TYPE @ 600 M.

ROAD STUD AT CROSS HATCHING

NOT

NOTES :

1, ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. ROAD STUD SHALL BE MADE OF ALLUMINIUM OR ALLUMINIUM  ALLOY .
51ZE OF THE BASE SHALL BE NOT LESS. THAN 100x 100 MM. WITH 20-35 MM. HIGH.
LENGTH OF THE SHaNK SHaLl BE NOT LESS THAN 50 MM. ROAD STUD SHALL
WITHSTAND TO IMPACT LOAD WITHOUT DMSTORTKM OR CRACK.

3 REFLECTOR SHALL BE YELLOW OR WHITE RfFLECTIVE BEADS WHICH MANUFACTURING
EXCL‘US!VELY FOR REFLECTOR. AMdUNT OF BEADS SHALL BE NOT LESS THaW 40
FER

4  THE

SIRE , EMBEDED 1O THE ROAD STUD.
FROCEDURES OF INSTALLATION

41 THE HOLE SHALL BE DRILLED WIDER THAN DIAMETER OF THE SHAMK ABOUT 3 MM
42

4.3

MATERIALS IN THE HOLE SHALL BE REMOVED.

EBOXY ADHESIVE SHALL BE APPLIED FULLY MNTO THE HOLE.

44 THE SHAMK SHALL BE EMBEDED INTQ THE HOLE. THE RCAD STUD SHALL BE
PRESSED WUNTIL EPOXY ADHESIVE SHALL BE BLEEDED TO ADHERE BETWEEN
PAYEMENT SURFACE AND ROAD STUD.

& ROAD STUDS AT CENTER LINE OF ROADWAY SHALL BE EBI-DIRECTIDNAL TYPE

OTHERS SHALL BE UNI- DIRECTIONAL TYPE.

INSTALLED

BT STATION OF CURVE ABOUT &5 METERS.

6. ROAD STUDS SHALL BE BEFORE RC. STATION OF CURYE AND AFTER

7 INSTALLATION OF ROAD STUDS IN CURVE WITH RADIUS MORE THAN 320 METERS
SHALL HE INSTALLED AS TANGENT [MSTALLATION.

TABLE 1 INSTALLATION ©OF ROAD STUD ON TANGENT
I SPACING OF ROAD STUD
COLOUR OF (")
TYPE OF LINE LOCATION
REFLECTOR|  quRaL URBAN
CENTER LINE
SINGLE BRGCHEM LIMNE TELLOW 2400 2.0 BETWEEN BROKEN LINE
SINGLE SOLID LINE TELLOW 12.00 400 : OGN SOLID LINE
DOWELE SOLIE LIMNE YELLOW 12.00 4,00 BETWEEN DCHJBL‘E SOLID
FOR MULTI - LAME LIMES
LANE LINE
BRC2KEM LINE WHITE 24,00 12,00 BETWEEN EIROKEN_ LINE
SOLID LINE WHITE ‘ 12600 500 ON SOLID LINE
EDGE LINE I
INSIDE EDGE LINE TELLOW | 24.00 12.00 ON EDGE LINE
DUTSIDE EDGE LINE WHITE i 48,00 2400 aM EDGE EIME
TABLE 2 INSTALLATION OF ROAD STUD IN CURVE
{spAcmG OF ROAD STUD
COLOUR OF | (M)
TYPE OF LINE ; e ] LOCATION
REFLECTOR e CURVE OF CURVE]
1 BETWEENW .
I 100 -300 M, |ESS THAN IGOM|
BROKEN LINE N . 12.00 - BETWEEM BROKEN LINE
/'H‘E SAME .
SINGLE SOLID LINE 12.00 4 00 ON SOLID LINE
COLSUR AS
COUEBLE SOLID LINE i2.00 4.00 BETWEEM DOUBALE SOLID LIMES
'I THE LINE
BROKEN LINE B S0L0 LINE - 12,00 4.00 BETWEEN THE LIMES

DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS

STANDARD DRAWING

ROAD STUD

DESIGNED @ D.OH. & CONSULTANTS l CHECKED :’L

DATE JULY 1994
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(HRECTOR DF I.mﬂéﬂ & DESIGN DMWISION)

SUBMITTED :

SCALE NONE

DWG. NO. RS-601

APPROVED :

SHEETNO. 46
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* NGE
. - e
REMARK | NG PASSING ZONES IN OFPOSITE el 2 T E .
DIRECTIONS MAY OR MAY NOT OVERLAR Nssmﬁimn,i i ullﬁ' i o
% AR EY -
MG OH ALIGNMEN
DEPENDI ENT . ‘l‘\)/‘r‘aﬁ‘“‘:ﬁi e )

y“;
. -"/’

0,0 = BEGIH MO-PASSING ZOME
b,b' = END NO - FASSING ZONE

p;Ng-PASSING ZONES TAOT HORIZONTAL CURSVES

CALE ‘
&
Scdecas v R g 3G
' it --?T\Sgin:‘%g& 3 P fg-i:g E%Ef'r?‘ﬁfg Asrane
=t AT H bl
MR e ™ i Tag, g 'vE Sm -
\ . |
REMARK | NO-PASSING ZONES IN OPPOSITE ids %ty :
DIRECTIONS MAY OR MAY NOT OVERLAR, ‘ :
DEPENDING ©N ALIGNMENT. i
...... i
H 04
i qu
. gt
PROFILE
i 150.001MN) fd oo NO-PASSING STRIP{YELLOW)
P _ #-§ STRIP(YELLOW)
DIRECTION OF TRAFFIC —L>= _ L Y _ o £ _
B <= DIRECTION QF TRAFFIC

| 15C.00 ( MiK.1
PLAN

a,4' 3 BEGIN NO-PASSING ZONE
b,F = END NO-PASSING ZONE

NNOQr-PASSING ZONES T{;\T VERTICAL CURVES

SCALE

MG -PASSING ZONE INTERSECTION
150,00 M.(MIN. ) {WARIES Y

I £
— e
e
S e Yo TRAWVELED war WIDTH
I ' -

l_ 40.00.

MO-PASSING ZONE
150,00 M.IMIN.J

SHORT € STRIP

T
L TRAVELED WAY WIDTH L

F
‘S.00(MIN]

{
WHITE STOP LINE - ¥ THE WIDTH MaY BE 0.50 M.

- -REGULATORY SISN (1-32)

—

40.00

—_——rr _yF F X

# - —NORMAL TRAVELED WaY

L ——COMCRETE GUTTER
BLACK-WHITE PAINT {TWC TIMES}
ELLOW S0LID LIME

NIOYTF"CAL MARKING AT JUNC'I;_I(E.)N WITH DIVISIONAL I‘SLS.{.:\RE
' PAINTING AT CONCRETE CURB
NOT T SCALE

| 150.00 {MN.}

i

HO PASSING STRIP

§ STRIF{YELLOW} ommnin

= — = —
EDGE LINE[WHITE}—/ L—"M‘-——\
BRIDGE APPROACH
NOT w SCALE

Fa -EDGE LINE

g /EDGE OF PAVEMENT
i
L

/—LONGITUDINAL SOINT

: LAME LINE

MARKING AT CONCRETE PAVEMENT
NOT To SCALE
i ! 200 M, OR VARIES
o; A5 SHOWM oM
@ NTERSECTION DETALS
<
[ Rl
’ 2.00M.0R VARIES
z
o
o] = USE BARRIER CURS
3l i} / AND PAVED MEGIAN
" )].I UNLESS OTHERWISE
Iy DESIGNATED
k
iz g
b = i
5 8 E
[
5k 5
B E
=1 L
3
\< [=]
o‘,{}}" J}
9 N
g r.‘
8 :
4
gl :
=
E
B
"

MARES ACOORDING

I__...._.. ..

ISLAND DETAILS
rOT 0 SCALE

/—'—BLACK PAINT— .. . ...

——WHITE REFLECTORIZED PAINT-----

PAINTING AT

NOT ™

ENDS

SCALE

BRIDGE

TABLE MINIMUM PASSING SIGHT DISTANCE

85 PERCEMTILE SPEED WEINIMUM FRSSING SIGHT HSTANCE
(KFH) (M.}
50 150
&0 180
70 210
80 zag
a0 275
100 -1
110 345
120 | 380

NOTES :

1. ALL DiMENSIONg ARE 1M METERS UNLESS OTHERWIST INDHCATED.

2. ALL MARKINGS SHALL BE IN ACCORDANCE WITH THE DEFARTMENT OF
HIGHWAYST TRAFFIC CONTROL DEVICE MAMUAL , PART 2 ISSUED BE 25332

3. PAVEMENT MARKING FOR THE ASPHALTIC CONCRETE AND THE REINFORCED
CONCRETE PAVEMEMNTS SHALL BE REFLECTORIZED THERMOFLASTIC PAINT,
COWFORMING TO TIS.542 . PAVEMENT MARKINGS FOR THE SURFACE TREATMENT
FAYEMENT SHALL BE REFLECTORZED F'AINT,C{)NF‘CIHMING TO F3.415 AND T‘I;3.543.

4. THIS DRAWING SHALL BE REFERENCED TO DWG. MO, RS - 603

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

_ STANDARD ORAWING
MARKING DETAILS -I

DESIGNED: D.OH. B CONSULTANTS Icnecxsn: ,,:}/ | BATE quLy 1994

SCALE HONE
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SUBMITTED :

(DIRECTOR OF LOCATION & DESKSN DIVISION)

-, DWG. NO.RS-602

APPROVED : \
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 —————— ——— "“—LOJO -
|-s00. ] 9.00 |
RURAL
] frown = = :.J:‘_'D.IQ,- *
o0 300 '
URBAM
SINGLE BROKEN LINE
E = # 010 =
SINGLE SOLID LINE
__lowo o«
= e T0.10-0.40
P 000 =
DOUBLE sSOLID LINE
- _— _.:____;_0.10 #*
0. 120.10-0.40
A Teouwe «
300, 2.00 |

BROKEN LINE & SOLID LINE

. j oo %
o /% T
& LT b
; i | S A010
Tow =

Lo..z00 | ®

DOUBLE LINE WITH CROSS HATCHING

W STANMDARD WIDTH 15 106M., THE ADJUSTED WIDTH SHALL COMFORM TO THE TABLE.

CENTER LINE MARKINGS
NOT o SCALE

—

1
— Rl ¥ I

% # STANDARD WIDTH )5 IGCM, FOR UNINTERRUPTED - FLOW HIGHWAY WITH ADT.
15 MORE THAN 32,G00 VEHICLE /DAY, THE WIDTH SHALL EBE 15 CM,

EDGE LINE MARKING
NOT b9 SCALE

TABLE : WIDTH OF CENTER LINE MARKING

A TWO-LANE HIGHWAY
NUMBERS ARE IN CENTIMETERS)

—c—— F— == 010 * % *
300 JI 9.00 ! :
— [ B — = =010 w A%
ool 300 R :
BROKEN LINE
1 1  — _"Tozo-030
2o | 4.00
WIDE BROKEN LINE
= — — =3 __$0 0
poe 20
SHORT BROKEN LINE
L 1 T J—n 10 * % #*

SQOLID LINE

* % # FOR UMINTERRUPTED - FLOW HIGHWAY WITH ADT. 1S MORE THAN
32,000 VEHICLE / DAY, THE WIDTH SHALL SE 15 CM.

LANE LINE MARKINGS

CALE

1 Josp-vses

STOP LINE MARKING

SCALE

C 1 0 ) 3 T 3 [ "Tosooso

GIVEWAY LINE MARKING

SCALE

© TRAFFIC DIRECTION =i

|0I0 X.

A

]
- ——/o.«:ﬂm

—_—

ADT. WIDTH OF TRAVELED Wway [(METERS)
{YEHIGLE /. 0AY ), | 5.00 5.50 6.00 6.50 7og MORE THAN
LESS THAN 500 T 7 10 L:) 19 0 |
MORE THAN 500 10 1Q 1Q 10 10 1]
MORE THAN 4000 53 G T§ 15 15 15 |
MORE THAN BODO 1o 10 15 15 15 20
UNOIWIDED HIGHWAY (DOUBLE SOLID LINE)

H. MULTILANE
: { NUMBERS ARE IN CENTIMETERS )}

ADT, WIDTH OF TRAYELED WaY (METERS )
(VEHICLE # DAY) |LESS THan 140001 14.00 MORE THAN 14,00
MORE THAN 8000 WIOTH 10 WIETH 1& WIDTH 1O

GAFP 10 GAP 10 GAP 1
WORE THAN 18000 WIDTH 10 WIDTH 15 WIBTH 15

GAP 10 GAP 18 GAF 16-60(2)
MORE THAN 32000 WIDTH 15 WIDTH 20 WIDTH 20

GAP 15 GAP 20 GAF20- 80(2)

REMARKS:

THE CENTER LINE MARKINGS SHALL BE TWO-LANE HISHWAY FORMAT.
2} IF WIDTH OF GAF 15 MORE THAN 40 CM., THE CENTER LINE MARKING
SHALL BE DOUALE LINE WITH CROSS HATCHING FORMAT.

I030IMING

oo

o,-( «y= TRAFFIC DIRECTION

TRAFFIC DIRECTION ==i=
[IeX2) X

W

<= TRAFFIC  DIRECTION

-

CROSS HATCHING MARKING
NOT To SCALE

11} FOR WLTIMATE STAGE WHICH THE TRAVELED WAY WIDTH IS LESS THAN 1300 METERS.

Joopoooon

4HH

D000aE00T

;

qoooaconng

CROSSWALK MARKING WITH LONGITUDINAL LINES

FOR ADDED VISIBILITY

STANDARD CROSEWALK MARKING

CROSSWALK MARKINGS
NOT TG SCALE

-

TRAFFIC PIRECTION m=t=

AT BEGINNING OF TAPER FOR DECELERATION LANE,
FOR NORMAL INSTALLATION

+ 1 3
g |d:ps 3 T oell
“ “lg 3 @ | 960
. ) il
: I P
8./ U
Vg
o] %Q losobsy  osl |
DIRECTIONAL ARROWS
150
L 21 ¢_0F LANE
iL_[._zo_! 5_|.éo_: S
N
| :
g
030 - D.60 M. B g‘
B Wi
1.00 M. ! .
200 ~9.00 M J i
[+ X . J
0.60 M, al
o
0.80 M. <+ .
g g
! e T '.T.E'
; A
_____ B o)l g
Q
]
% B
- o !
L
buof.
1 r
|
g

0207

800 @
N o A
EE R
TozomaN ot ‘
"b
TRAFFIG DIRECTION ===
TRAFFIC umscnou =i
N b L
[ . ..* :0‘0 }8 ]

TRAFFIC DIRECTION =y

CHEVRON HATCHING MARKING

SCALE

Qa0

LONG DIRECTIONAL ARROWS

SCALE

NOTES :

AT BEGMNING OF TAPER FOR DECELERATION LANE,] -
FOR DIVIDED HIGHWAY

1. ALL DIMENSIONS ARE IM METERS UMLESS OTHERWISE INDICATED.

2. THIS DRAWING SHALL BE REFERENCED TO DWGS. NO. RS -602

DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS

STANDARD DRAWING
MARKING DETAILS-X

DESIONED . D.O.H. B CONSULTANTS l CHECKED : 4,_

DATE JULY 1994
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SCALE AS SHOWN

OF L & DESIGN
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0.30

0.3

o - e STIRRUF &6 WM. (D .15 M,
—B @ 0. . )

@ 9 MM. @ O.25 M. e —— A~ 312 MM,

L

1

==up

L -

11

| I

| F

|

L b
o o]

MM

FRONT VIEW
RETAINING WALL TYPE IE

SCALE

SAND EMBANKMENT (— -CASTIRON TURN BUCKLE———1{)
B 15 MM R
PLAN o
RETAINING WALL TYPE I
SCALE
1. 20 _J|__ 120 |
|
5 i T
: i i |
= 1l
| N IRR :
i RC. WALL !i RC. WALL. : | :
| | : :
: ' ' E
i i I j
; I I e
| ! i |
! ’ l :
[ S « e

26 MM.@ 0.20 M.

——-—SLEEVE FV.C. PIFE @ "

5 {SEE NOTE & )

—GROLND LINE

a
«
=

EMIN}

5 MAGO.I0 M

LEAN CONCRETE (13.6.8Y VOLUME

COARSE SAND

|MFROVE FOUNDATION WiTH—- © -—
SUBGRADE MATERIAL IF NECESSRY

SCALE

RETAINING WALL TYPE I ( RETAINING R.C. WALL)

1 2s

Lozl ze0

17 - 3.08

VARIES

——---8 9 MM.@ 025 M.

|—“‘ﬂ9 MM, @@ Q.15 M.
[}

—

DETAIL OF R.C.WA[LL

SCALE 1125

_ VARIES

T A ——A———§-—

éECTlON QRO

SCALE P

. g! [+AFd
o
_i'_ ———STIRRUP 2 6 MM, @ .15 M.
o

o 1
. '_1
gf_ : 8215 MM

dl

0

L, 225

STIRRUP @6 WM. (@ .15 M.

=

aon/ |

0.50 ﬂ_\ _O

L TENSION 2,

i -CASTIRON TURN BUCKLE . ____
! ALLOWABLE i
m::} Ks, l :

1

e

T, £

SIDE VIEW
RETAINING WALL TYPE I

SCALE

i-——TIE ROD O 15 MM.[SEE NOTES)

I

250 MIN.____

400

-

. booaB-@15 MM

i =

]

. SECTION

g SCALE toD

@

e

3
qle
0% ------ STIRRUF B 5 MM.@ 015 M.
_1s

S 4@ 12 MM

DETAIL OF PILE  SECTION {C) -(€)
| 15

2% SCALE

NOTES

. ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED-,

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR
5% I5%15 CM. CUDE. AT 28 DAY AN APPROXIMATE MIX DESIGN PER CUBIC METER IS
SUGGESTED AS FOLLOWS @

PORTLAND CEMENT TYPE | T 380 . KG. [MIN.}
SAND 0.23 M
CRUSHED ROCK OR GRAVEL 0.86 "
CONCRETE  SLUMP o CM. (MAX.)

CLEAR CONCRETE COVER SHALL 8 2.5 CM.{ MIN).
REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.
TIE ROD SHALL BE COATED TWICE ASPHALTIC MATERIAL AND WOUND WITH SACK,

. B ]

THE FN.C. PPE FOR THE SUEEVE SHALL CONFORM TO TiS. 17 {LASS 13.5 THE SLEEVE
SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIEE
TO THE ROADSIDE BUILDING [N CASE OF NO_DISTRIBJTION FMPE DR KO ROADSIDE  BUILDINGS,
THE SLEEVE SHALL ALSO BE MADE BUT AT THE POINTS EXPECTING FOR FUTURE MTER‘

SUPPLY 45 DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEYE SHALL BE

MORTAR
A MON BRICK

PASTERING ———,
\ /S
| /s /- SIDEWALK

n / .

L T

FILL UNDER SIDEWALS

/76R0LND LINE

- —COARSE  SAND

/ SLEEVE PV L. PIFE @ | "{SEE NOTE 6}

‘.ta . —LEAN CONCRETE 1.3°6 BY WOLLME

PLUGGED WITH FPV.C. PLUG WHEN NOT N USE.

MINISTRY OF TRANSPORT AND COMMUNICATIONS

KINGDOM OF THAILAND

DEPARTMENT OF HIGHWAYS

STANDARD -ORAWING

RETAINING waLL-1I

DESIGNED . D.G.H. & COMSULTANTS \ CHECKED ; 5:-—

DATE JULY (954

RETAINING WALL TYPE I {MASONRY BRICK WALL)

SCALE

R ——
SUBMITTED : s SCALE AS SHOWN
] i ——
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APPROVED :
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-8l — A CONSTRUCTION SPECIFICATIONS
i L Lo
er— « ‘[;EE} e — T 1 |. GENERAL NOTES FOR RETAINING WALL
| 54 : —5) || CONCRETE SHALL HAVE & WINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSG. FOR ISxISxiS M. CUBE AT 28 DAYS.
| 85 T AN APPROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS ! :
| ] | 1 +82 1 _ ‘E ! —56 PORTLAND CEMENT TYPE 1 350 KG, L MIN, }
A -— SHEAR KEY —B7 ’ i T8 i SAND 043 L
I e P £ 8 i —i CRUSHED ROCK DR GRAVEL 0.86 I
i ’___A._..I = A= e [N 11 o _L ’ CONGRETE  SLUMP 10 CHL{ MAX )
) P N L gizdt a0l ) HE‘ ' 2 WATER - CEMENT RATIC  0.45-050 BY WEIGHT
R o B I 2 ’ i a2 |.2 AFTER THE FOUNDATION UNDERNEATH 1S COMPACTED, THE LEAN CONCRETE SHALL BE PLACED FOR 10 CM.THICK AS
: P I " : THE BASE WiTH 10 CM. AROUND WIDER THAN THE FOUNDATION THE MIX DESIGN OF THE LEAN GCONCRETE 15 11316
- §IDE yIEW OF RETAINING WALL SHOWING - Ut ' ———_Jr_;l- ‘;—LELTOE\E;;_% . : ' BY VOLUME .
| - ’ |3 CONCRETE COVER SHALL BE 2.5 CM. EXCEPT FOR THE FOUNDATION STRUCTURE THE CONCRETE COVER SHALL BE 5 CM.
. pOSITION AND DISTANCES OF SHEAR KEY s S 20| T TP % — l IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART OF THE WALL AND THE FOUNDATION FACING THE
et Te SCALE RETAINING WALL , HElGHT 201-35.00 M. 2ol es 70 .75 |20 MARINE SOIL SHALL BE ADDED 2.5 CM. FROM THE CHMENSIONS SHOWN ON THIS DRAWING .
SCALE P ! ! REINFOCEMENT OF INNER | 4 EARTH BACKFILL SHALL BE SANDY SOIL OR GRAVEL SOIL OR ROCK OR OTHER SOL IN THE CONSTRUCTION AREA HAVING
PLAN OF PiLE WALL ,HEIGHT 2.01-3.00 M. THE SAME OQUALITIES BY THE-APPROWAL OF THE ENGINEER.
NOT T SCALE NoT o scaLe SPECIAL NOTES OF RETAINING WALL USING PILES _
2| THE ELEVATION OF THE FOUNDATION SHALL BE AT LEAST THE SAME ELEVATION A5 THE EXISTING GROUND LINE.
. ! . . 7 MEASURED FROM THE SURFACE OF THE LEAN CONCRETE IN NO. 12
NOTE N CASE THE HEIGHT,H IS N THE B - 53 R.C PILES USED ARE A5 SHOWN IN THIS ORAWING AND SHALL MEET THE FOLLOWING REQUIREMENT
INTERVAL OF THE HEIGHT GIVEN IN THE TABLE o | 2.2.1 20120 CM.PILES SHALL BF DRIVEN TO SUCH A DEPTH THAT T CAN SUPPORT THE ALLOWABLE LOAD OF NOT
THE VALUE 0,A,C1,C2 SND C3 SHALL BE - _m_ o N LESS THAN 12 TONS AND THE LENGTH OF THE PILE UNDER THE GROUND SURFAGE 1S NOT LESS THAN 10.00 M.
CALCULATED FOR THE HEIGHT, H BY LINEAR o = = T FOR RETAINING WALL WITH 2.01— 3.00 M. IN HEIGHT.
RATIO COMPARING IN TME INTERVAL OF THE g . i T ” . 2 2.2 20 x20 CM. PILES SHALL BE DRIVEN TO SUCH & DESTH TWAT IT CAN SUPPORT THE ALLOWABLE LOAD OF NOT
WEIGHT GIVEN. THE VALLE B SHALL BE .;l_ ’:} ’ g LESS THAN 6 TONS AND THE LENGTH OF THE PILE UNDER THE GROUND SURFACE 1S NOT LESS THAN 10.00 M.
CALCULATED [N THE SAME WAY IN CASE OF ;' : -~ FOR RETAINING WALL WITH 1.0l— 200 M. IN HEISHT.
RETAINNG WALL USING SPREAD FOOTING. 1 ]:ﬂ_ o] -+ 223 1Bx8 CM.FLES SHALL BE DRIVEN TO SUCH A DEPTH THAT LT CAN SUPPORT THE ALLOWAHLE LOAD OF NOT
USING THE VALUE B WHICH ARE GIVEN ™ o D120 % 20 PILES i ! i r- LESS THAN 2 TONS FOR RETAINING WALL WITH NOT MORE THAN 100 M. N HEIGHT
| THIS TABLE FOR RETAMING WALL USING PILES i aALE)\ZVA;LE LoAD " | 2.2.4  THE METHOD OF DETERMINNG THE ALLOWABLE LOAG (STATIC PIPE LOAD TEST} SHALL BE CALCULATED AS
=& T.¢PILE ! FOLLOWS
o |20L\N 135 S e = L 22.4.1 IN CASE O A TEST PIPE SUPPORTED,THE APFLIED LDAD MUST NOT 8E LESS THAM THE GIVEN ALLOWABLE
I+ 20| RT3 LOAD FOR PILES IN NO.2.2.1,N0.2.22 ANO NO.2.23 AND IF THE AVERAGE SETTLEMENT OF A FILE {THE TOTAL
- ' i ; SETTLEMENT OF A PILE AT THAT TIME/THE APPUIED LOAD AT THAT TIME }DOES. NOT EXCEED 0.025 cM/PILE]
g ----- = SLOPE 2% RETAINING WAL& +HEIGHT 1.01 2'00::' REINFORCEMENT OF INNER W 24 HOURS, THE ALLOWABLE LOAD OF A PILE 35 MALF OF THE APPUED LOAD AT THAT TIME.ISAFETY FACTOR:2)
g’ T not © seaL PLAN OF PILE WALL HElGHT < 2.00 M. 2.2.42 F THE SET-LEMENT RATE OF A PILE EXCEEDS THE VALUE GIVEM IN NO.2.2.41 OR THE APPLIED LOAT 15
i ox . FABRIC WIRE NT O SCALE oT SCALE LOADED TGO & NEAR-FAILURE CONDITVON, THE APPUED LOAD SHALL BE DIVIDED BY 2.5 TO BE THE ALLOWALLE LOAD
§ L FASSING SEVE BETWEEN /234"  ga— { SAFETY FACTOR = 2.5)W CASE IF THE ABOVE MWETHOD CAN NOT DETERMINE THE LOAD OF A PLE, THE
! 35 on ALLOWABLE LOAD AN 8E CALCULATED BY USING ONE OF THESE FILE DRIVING FORMULAS SUCH AS HILEY
§| | G COMPACTED COARSE SAND ®oa FORMULA , JSNEU FORMULA OF DASH FORMULA AND THE SAFETY FACTOR USED FOR THE THREE FORMULAS
3! == 4 o CRUSHED ROCK OR | " GRAVEL ‘ \ SHALL NOT BE LESS THAN 3 TIMES OF THE CALCULATED LOAD.
Z! ) ” ; B2 22.5 CONCRETE FOR PILES SHALL HAVE A MINIMUM ULTWMGTE COMPRESSIVE STRENGTH OF 300 KSC. FOR-BxISX 15 CM. CUBE
Bl exste | G FILL OF 30 CM, THICKNESS . s e i, i _
BROUND LINE] ARCUMD WEEF HOLE i P AYS. AN APFROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS |
[l ee—— @0 CM. DR 4" WEEP HOLE @ 3.0GM = PORTLAND CEMENT TYPE 1 ars KG, (MIN)
g' Lo ASBESTOS CEMENT PPE OR PYC. PPE Bi2 - -~ : SAND Ga3 "
LA -3 Low: -COMPACTED CLAY!GR LATERITE? P T o s AROUND BUTT WELDING CRUSHED ROCK OR GRAVEL 0.86 M.
o - 10 |, ALLOWABLE LOAD OF CORNER BARS CONCRETE SLUMP 8 CM.IMAX.)
. ] . ] 2 T/PILE T WATER — CEMENT RATIO  0.40—0.45 8Y WEIGHT
- T T el --LEAN CONCRETE 636 2. 55 .85 4 _ EUT OFF PRE JIZAD 272.6 PILE HEADS SHALL BE CUT OFF BEFORE THE RETAINING WALL BASE IS CONSTRUCTED AND THE CORNER BARS
1 BY VOLUME ELEMATION OF WALL BASE )
SHALL OE DENDED ORWELDED WITH THE SAME SIZE OF BARS A3 SHON 1N THIS DRAWING.
DETAIL OF BASE OF RETAINING WALL , RETAINING WALL,HEGHT .00 M. : 3. REINFORCING STEEL NOTES
. et 41 ALL FEINFORCING STEEL SMALL BE WTERMEDIATE GRADE DEFCRMED BARS { GONFORM TO TIS.24 GRADE SO 3G 1 EXCEFT
WEEP HOLE AND EARTH BACK FILL NoT i SCALE FOR BAR DIAMETER LESH THAM 12 MM. WHICH WAY BE OF STRUCTURAL GRADE {CONFORM TO TIS.24 GRADE SR 24 }
S\ L CORNER BARS | 3.2 IN CASE OF SPLICING OF THE REINFORCEMENT, SPLICING SHALL BE BY ARQUND BUTT WELDING WHICH THE STRENGTH OF
\ e e '230:'250%':‘ P WEL[ JOINT IS NOT LESS THAN THE ULTIMATE TENSWE STRENGTH OR BY LAPPING BARS WITH THE LAP LENGTH NOT
THE FRONY SURFACE. _ \ A a T ésez Mk LESS THAN 20 TIMES THE BAR DIAMETERS FOR THE INTERMEINTE GRADE REINFORCING STEEL (40 TIMES THE BAR
L = :{: : STRANDS DETAIL OF CORNER BAR AT PILE HEAD DIEMETERS FOR STRUCTURAL GRADE REINFORCING STEEL}. LOGATIONS OF THE LAPPED BARS SMALL BE SPACED APART
! : UHDER CONSIDERATION OF THE ENGINEER. :
o asPaLr PLAN OF PILE Seak ' .10 -
1. FILLER NOT O SCALE
. £ - ~—CORNER BARS .
HE BAcK SURRACE secTion (B)-(8) secTioN (¢)~(C)
: — |, ALL DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED .
EXPANSION JOINT DETAIL OF WALL net To SCALE war b ScaLe W 2, ANY PROBLEMS ODUE TO THE DESIGNATIONS SHALL BE CONSIDERED AND DECIDED BY THE ENGINEER .
oy To SCALE |-—'°—0—-| B | ! 0. .. . 4 3. RETANING WALLS SHOWN ON THiS DRAWNG SHALL BE USED FOR ROADWAY EMBAMKMENT THAT IS FROPERLY DESIGNED.
o _ D284 @ 1o @ 15 LA 4075 @25
! _(Exmwsm JONT -, 26 h. ST'RHUF—-L_ R ) uess
i i (OF WALL ) F - = e
| larcmesorne | | o o @ﬁw T LT R L T et
| ioass wom st nor o  weee ot T == ; ' REINFORCING STEEL, FOR ONE LINEAR METER OF RETAINING WALL
i MORE THAN 1©.00 . @ [ bt }-5-1 ~CORNER BAF*S‘J ©_| “4 @ 12 MM STRAND . HEGHT 3.00 M. HEIGHT 2.00 M. HEIGHT 100 M.
P — H F 1 . - |
1 L T T = —— .1 "l BAR BENDING DETAILS MARK | B R ‘&E:-?ngg LENGTH |@ 1 52%";53 |I-B\ls'ﬂ-' 2 ! o h;;?;-?::gg LENGTH
WHPLAN OF BASE OF RETAINING WALL USING PILE  REINFORCEMENT OF I8x 18 CM. AND 20x 20 CMPILES o e REWCEJEN'T T el
EN heo20 - iz |2z |202" 565(34ad] 9 12 r!a:""1 a7 *a 3% 4z ! 135"
o WALL HEIGHT VARIES LINEARLY WITH LENGTH }__ o707 L 0Z9M | .. v RS :; iz 22 93" 565 | 3 12 l1es” 4 zio ? _|_2 9_3 _2 2 KINGDOM OF THA"_AND
_ To SCALE _ ' 800N, FOR 1818 O, PILES . it s 2z o mas iz w5 0 [is|s 2 93] 0 83" MINISTRY OF TRANSPORT AND COMMUNICATIONS
1 g /—~EKF‘AP&SION JOINT AT NOT = JLENGTH NOT OVER-| oF el =5 - & 54 ot ' ! WAYS
g — MORE THAN 10,00 M. SFACNG L DOM.FOR 26 £ 20 CM. PILES 0l 5 b Resd S |® 20]f0 0 100 |% 20100 I o Two |9 |20:1100; o {00 | DEPARTMENT OF HIGH
%7\ e L __' ol |2§5 S |¢ 25'wo e ke |eles|ioo | o 100 |9 (2800 0 [i00 STANDARD DRAWING
i N I w - . ) . ’ 2 3d REINFORCEMENT OF BASE ]
51 p ¢ 0207L . 0.526L --"'—+M"| 0K FOR 1o &M, PILES @%% “1 e 87 |6 ':) :4: : 2:: : zhl‘:; ?(.}5 85 [9 20 .95 75 | 10 RETAINING WALL~ X
; > LENGTH MOT OVE B | ® 4 ito |9 (20|95 | 0 95 - -
“\ R . Y i L =~ J R-‘—ﬁDOM.FOFI 2OX20 CM, PLES |MEASURED DISTANCE | e B 2% 100! 0 |100]8 %0 00| 0 [100 |3 |20 | 0 oo | | PESIGNED: D.O.H. B CONSULTANTS lcuecxzo:g"_;_. DATE Jury 1994
- : . —ew© CHLOR 4° WEER HOLE e L - - NOTES. @  BAR DIAMETER , MM. SUBMITTED : ade T SCALE A5 SHOWN
SIDE VIEW . w DECREASING THE LENGTH OF BAR IN CASE THE HEIGHT OF WALL IS LESS THAN THE VALLE GIVEN. omETon oF WTPL « o oSN —,
WH OF RETAINING WALL USING PIPE PICK-UP DETAILS FOR PLES * % OR AS SHOWM IN CROSS — SECTION DWG. NO. RS-
N WAL HEIGHT VARlES LINEARLY WITH LENGTH NOT T SCALE APPROVED : iy SHEETNO. 50
19071 [DAESTOR GENERAL) *
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NOTES :

1. ALL DIMENSIONS ARE IN CENTIMETERS UNMLESS OTHERWISE INDICATED.
2. THE BLANK AREA CONTAINS PLACE'NAME, TO CONSIDER AS FOLLOWS

OMLY 1-2 NAMES ARE CONTAINED IMN THE AREA , EXCEPT NECESSARY

FOR SPECIAL CASE SHALL BE 3 MNAMES,

THE PLACESTMAME SHAL| BE THE NAME OF PLACE WHERE PUBLICITY TO LSE,

IF MORE THAM 3 PLACES, THE ORDER OF IMPDRTANCE AND DISTRIBUTION

OF PLACES ARE CONSIDERED.

THE HOSPITAL THAT HAVE EMERGENCT ROCM |5 CONSIDERED 'I"HE FIRST.

THE WORBS "PUBLICITY TO USE" MEANS THE PUBLIGITY WHO USE THE PLACES

WITHOUT FAMILIAR OR REST AT THE PLACES,

THE PROJECT ENGINEER AND THE DISTRICT ENGINEER COMSIDER

THE PLACES' NAME TOGETHER AND PRESENTS TO DIRECTOR OF THE HIGHWAY

DIVISION FOR APPROVAL .

45245 CM. SQUARE CONTAINS EXITS' NUMBER WHICH AS FOLLOWS |

THE EXITS' NUMBER SHALL BE AFPLIED FOR FRIMARY HIGHWAY WITH

LONG FROMTAGE ROAD.
FOR GUTBOUND ROUTE, THE NUMBERS ARE QDD
FOR INBOUND ROUTE, THE MUMBERS ARE EVEN.

THE BESIKNING OF EXITS'NUMBER IS AT THE ORIGIN OF PRIMARY HISHWAY,

4. MEDIAN OPENING FOR U-TURNS IN RURAL AREAS SHOULD BE 3-5 M, INTERVAL.
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RET;“I.EC GRIZED WHITE PAI

—REFLECTORIZED GREEM PAINT

300 1 250 1 250 i 230 L 240 4 . . 240 !
: 1351 |§51 FQ r[-z—s«i 28 pers 15 L | % Fg Re=15 P " F9|-—-45 -H R=15 -i—l s ki'J. R215
it o A - ﬁaﬂﬂﬂaﬁ;nu nal rﬂﬂnﬂ’l*;'l'll"l‘li ( ﬁqaéan-?"* [ navusa KINGDOM OF THAILAND
| IMRAIY AL AEINNAIN | - i ] ey 4 | MINISTRY OF TRANSPORT AND COMMUNICATIONS
Main Rd. © | Km. o Main Rd (2,75 | Frontage Rd. . 5o Frontage Rd. ‘ EXIT U-TURN DEPARTMENT OF HIGHWA
T —" 20l 20 0 . ! ! iﬂﬁ'\&l i a9 _ STANDARD DRAWING
REFLECTORZED il ‘ e aﬁﬂﬂ'] 100 ¢ il e . _iﬁ'ﬂ‘]'] ROAD SIGNS AT MEDIAN OPENING & EXIT AND ENTRANCE
g e roHT so KEEP LEFT ) o - KEEP RIGHT |
_ 25 1 . i
REFLECTORIZED GREEN PAINT e — j J x SEE NOTE @y coromzen— | REFLEGTORIZED o L ) . L DESIGNED ! 0.0.H.& CONSULTANTS ‘ cHecKeD: 7 | DATE w1994
REFLECTORIZED WHITE PAINT WHITE PAINT * SEE NOTE@ Lo e e t mSEE NOTE(D) nmscmmzeo—u ; SUBMITTED: =77 2 - SCALE  NONE
WHITE PAINT REFLECTORIZED: - REFLECTORIZED GREEN PAINT—! WHITE FAINT WHITE PAINT TR OF wooATON B csia DSION) o, NO. R5-801
TORIZED - +-ecmmm =) GREEN PAINT -
GREEN PAINT ## THE TWO SIGNS CONTAIN THE SAME PLACES’ NAMES. REFLECTORIZED . ;:;:EF:Erilt:-r;:;:;ahﬁ'rsn4 APPROVED : . m;ﬂ —
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1 .
| A NOTES : -
/* ’ 1. THIS DRAWING SHALL BE USED FOR I'NSTJ!LL_ATION OF TRAFFIC SIGNS AT
@ | INTERSECTION WHICH THE HIGHWAY ROUTE NUMBER NOT MORE THAM 3 LETTERS. 2
2. FOR TWO-LANE HIGHWAYS WITH RESTRICTED RIGHT-OF-WAY AT URBAMN AREA COR )
: WITH CONGESTED TRAFFICS WHICH NORMAL TRAFFIC SIGNS INSTALLATION CAUSED _ L_;‘_—.-_-__;;
B 1
. L1 UNSFEN OR NOT CLEAR WISION, THE OVERHANGING GUIDE SIGNS SHALL BE ADDED.
- T ] 1 3 THE DOWN-POINTING DIRECTIGHAL ARROWS AT GUIDE BIGNS SHALL BE FOSITIGNED
(SEE NOTEZ) AY THE MIDDLE LANES. KINGDOM OF THA".AND
4 THE ADYANCE TURN ARROWS DISPLAYS A RIGHT OR LEFT ARROW, THE SHAFT OF MINISTRY OF TRANSPORT AND COMMUNICATIONS
. DEPARTMENT OF HIGHWAYS
WHICH 1§ BENT OR AT 4 45 ANGLE DEPENDED ON GEOMETRY QF THE EXITS.
STANDARD CRAWSNG
5 TRAFFIC SIGNS SHALL CONFORM TO THE DEPARTMENT OF HIGHWAYS® TRAFFIC
CONTROL DEVICE MANUAL, FART 1 ISSUED BL.E. 2531 ; ROAD SIGNS AT INTERSECTION
&  MARKINGS SHALL CONFORM TO THE DEPARTMENT OF HIGHWAYS' TRAFFIC CONTROL X
. " CESIGHED : 0.0.H. & CONSULTANTS CHECKED : Doz, DATE JULY 1994
DEVICE MANUAL, PART 2 ISSUED BE.2533. I
; SUBMITTED : = gl - SGALE  NONE
DIvIS
[DIRECTOR OF LOGATHN B DESIGH 1 DWG. NO. RS-BO2
e sorroveD: lhe -
- Mowar |HRECTOR GENERALY | sHEETNO. 52




ROADWAY WIDTH ROADWAY WIDTH

I _ . VR |
|
SHOULDER | TRAUELJ:D waY | SHOULDER | SHOULDER | TRAVELED waY . SHOULDER |
. — L ; ;
| | = - |
"%r- ! | P
- H i -
0 ; :
0 5 &
a2 2 e —_ =i _ 5 S
i ———————
5 5 K
e
. Teed e EXISTING GROUND DETAIL "a"—— . - EXISTING  GROUND
—~ i R — J‘f
- TN p—— ——
A ik TR — —
| ~——SODDING SHALL HAVE THEIR ROOT i SOODING SHALL HAVE THEIR ROOT {
SYSTEMS PACKED WITH MWOIST EARTH i SYSTEMS PACKED WITH MOIST EARTH ;
AT LEAST 4 CM. THIGK, b e - PAYEMENT STRUCTURES AT LEAST 4 CM. THICK. | L o PAVEMENT STRUCTURES
l———iN CASE OF 3AND EMBANKMENT , L ———-————EMBANKMENT MATERIAL i 1o CM. TOP SOIL IN CASE OF SAND EMBANKMENT MATERIAL
10 CM. THICK GLAY SHALL BE USED. EMBANKMENT, CLAY SHALL SE USED.
BLOCK SODDING (TYPE I) STRIFP SODDING (TYF_’E o)
NOT To SCALE NOT To SCALE
GENERAL
. ALL DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE iNOICATED.
SODDING SH 2. THE ENGINEER SHALL DECIDE WHETHER OR NOT TO FROVIDE SODDING FOR SLOPE PROTECTION GEWERALLY
SYSTEMS PAGKED WITH MOIST EARTH : ' EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL REQUIRE SODDING. CUT SLOPE WILL NOT NORMALLY
AT LEAST 4 !
; SE SOODED AND THEM ONLY AT THE DIRECTION OF THE ENGINEER
E‘L:?:Hifna“s US““KME”T' 10 CM. THICK ——= 3 WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE FOR GROWING GRASS.ORGANIC TOF SOIL APPROXIMATELY 10 CM. THICK
SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATISFACTION OF THE ENGINEER , THORGUGHLY
MOISTENED WITH WATER AND SODOING PLACED.
DETAIL " A " 4 WHERE THE SIDE SLOPE MATERIAL IS SUTTABLE FOR GRASS, THE FOLLOWING FROCEOURES SHALL APPLY AFTER THE ROAODWAY
NOT  To SEALE FORMATION 1S CONSTRUGTED TO THE ELEVATION AS SHOWN ON THE DRAWING AND THE SIDE SLOPE HAS BEEN SHAPED
A% REQUIRED,THE SIDE SLOPE MATERIAL SMALL BE SCARIFIED TO & MINIMUM DEFTH OF 5 CM., THORDUGHLY MOISTENED
WITH WATER AND SCDDING PLAGED.
LONGITUDINAL  JOINT
5 THE TYPE OF GRASS USED SHALL BE A LOCAL SPECES WHICH GROWS RAPIOLY THE ENGINEER SHALL DECIDE
. - l - TRANSVERSE  JOINT . IN THE FIELD WHETHER TOP SOIL IS REQUIRED AND WHICH TYPE OF GRASS SHALL BE USED THE WORK SHALL BE
/ i COMPLETED TO- THE DETAILS AS SPECIFIED ON THE DRAWING.
!
!
. y & THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE GRASS UNTIL THE ENDL OF THE MAINTENANCE PERMD.
ol S
BLOCK SODDING (TYPE I}
/ P e 7  BLOCK SODDING OBTAINED FROM PLANTED GROUND FOR PLACING SHALL HAYE THEIR ROOT SYSTEM PACKED WITH MOIST
. e / ’ » g EARTH AT LEAST 4 CM. THICK AND HAVE A MINIMUM SIZE OF APPROXIMATELY 30x 30 CM. THE SOODING SHALL BE FLACED
l _12_ TRAVELED wix” SHOULDER S ON THE SIDE SLOPES WITHIN 4B HOURS AFTER REMOVAL FROM BORROW AREA. .
' M
i - - . 8  SODDING SHALL BE LAID N STAGGERED ROWS PARALLEL TC ROADWAY ALIGNMENT AS SHOWN ON THE DRAWING EACH
// BLOCK SHALL OC STAGGCRED OME HALC ITS LEMGTH AND BE FIRMLY BUTTED AGAINST THE PREVIOUS BLOCK:E).
i 8 THE LENGTH OF "L" SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXIMATELY 30 CM.
JOR NO EROSIVE POSITION.
i ! 10, PLANTED BLOGK SHALL HE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREAS AND THE LONGITUDINAL
. INTERSTICES SEALED WITH TOP SOIL. THE PLANTED 50DS SHALL BF WATERED DAILY UNTIL THEY HAVE ROOTED AND HAVE
PAVEMENT STRUCTURES ESTABLISHED THEMSELVES IN THE NEW AREAS.
EMBANKMENT MATERIAL STRIP SODDING (TYPE I )
_ 1. STRIP SODDING SHALL ALSD MAVE THEIR ROOT SYSTEMS PACKED WITH MOIST EARTH AT LEAST 4 CM. THICK AND HAVE
. __EXISTING GROUND . A MIMMUM WIDTH OF 20 CM. STRIP SODDING SHALL ALSO BE PLACED WITHIN 48 HOURS AFTER REMCVAL FROM BORROW AREAS-.
| . / 2. SODOING SHALL BE PLACED N CONTINUGUS HOW PARALLEL TO ROADWAY ALIGNMENT A4S SHOWN ON THE DRAWINGS EACH FOW
Py SHALL BE AT LEAST 20 CM. WIDE AND GAFS EBETWEEM ROWS SHAIL NOT EXCEED 20 CM.
13, THE LENGTH OF "L" SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EMISTING GROUND APPROXIMATELY 30 CM.
OR NO EROSVE POSITION,
14  PLANTED STRIPS SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREA AND THE TRANSVERSE INTERSTICES
SEALED WITH TOP SCIL STRIP SODDING SHALL BE MAINTAINED AS DESCRIBED IN NOTE NO. 3 AND NG & ABOVE.
ISOMETRIC DIAGRAM BLOCK SODDING (TYPE I ) : '
NoT 1o ScaLE KINGDOM OF THAILAND
) MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
SODDING DETAILS
- ) '
DESISNED: DOH B CONSULTANTS 1CHECKED:{_¢=.__DME JULY 1994
SUBMITTED: - szc' .. SCALE NONE
[DIFECTOR OF LOGCATION & DESIGH (IVESKING DWEG. NO.SP -101
APPROVED I 3
ARl (DIRECTOR GENEAAL) SHEET NO.




CURVE DEPENDS ON PARTICLULAR - |
@T — ; . —SLOPE FOLLOWS THE SIDE SLOPE OF WINGWALL

A
. CONDITION OF GROUND AND ADJUSTED TG ROAOWAY SIDE SLOPE j
REMARK | 1 / ROAD FINISHED SURFACE —— [—— ABUTMENT
/ ——— HORIZONTAL SLOT CUTTING FOR i
THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IS SPECIFIC / ! BRIDGE FINISHED SURFACE
. - EVERY PANEL {SEE SLOT CUTTNG COETAL ) ] AT
LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH = T A
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER . [N : e —- & M. @ 35
: ] . —5EE DETALL™"
e — - Tp/é
' ; —-5LO0T CUTTING FOR EVERY PANEL
a 4_. — i-o9 MM_/ /
= S, o
q SRR CONTRACTION JOMT 6.00 MM WIDE 7\6 L8545
— f = ; 35 CM DEEF & 6MM. & 35 BOTH WAYS : %% .
a L H by om—{ 1 ' ; Ty ‘Q@@ .. 4-@9 MM
| § LI i 1 LS 0PE 211 ORISIIAS SHOWN RS, Pl P '
x ' k. : ON THE BRIDGE CONSTRUCTION IR, o
{— z £ 23" e DRAMNG . o R =7
: Ii B 95 : id | ﬁ‘-‘ Ol
: 5 = H e EXISTING GROUND LEVEL s Il of 3
I | §' gi : i OR AS SPECIFIED (N DRAWNG e Bt
. : L 7l .
. o S E S - . ¢ sRooE SECTION @-@ PR .
- § bvivied L BEMM. @35 - -Ip- .. .SEE DETAIL"Z
3 3 3 X 1 0
g & a
! . [
v — & N i - ROAD FINISHED SURFACE —--- r - ~SLOPE FOLLOWS THE SIDE SLOPE OF WINGWALL
I H H
: g SLCPE 2.1 OR 150! AS SHOWN i |- ~ABUTMENT
ai i 45 11 . i
3 ON THE BRIDGE CONSTRUCTION DRAWING A5, . i S
‘ i bl SEE DETAL'S™- -, i Fr-BEMMA 35 BROGE FINISHED SURFACE
\/— | BOTHWAYS . D —
D — i e e . |
® T !
g
- t
B 6 MM @ 35-
2a
eemM @ 35 aqrﬂ;ws e e e 4—DD MM,
[
b EXISTING GROUND LEVEL
* CURVE DEPENDS PARTICULAR SLOFE 21 OR 1S -1 AS SHOMN ON —- W i s ___OR AS SPECIFIED IN DRAWING
EPENDS ON PARTIGUL THE COMSTRUCTION DRAWING ’ Nl
: I CONDITION OF GROUND AND ABJUSTED I
70 ROADWAY SIDE SLOPE BE M G 35 .f";,—i:ls ]
SECTDN_ ._ -= - SEE  DETAIL "2
SCALE 158

1/2 TRAVELED W WIDTH _SHOULOER
T WIDTH

-— FILL WITH MASTIC JONT FILLER

. | ™,
~y powmaas -/ ||\
F o IS

___:—jI_ @ 6 MM. @ ‘ s ) \\.\\
BOTH WAYS . 3-09 MM.- :

e @6 MM @ 35 BOTH WAYS —

& G @ 35----

- — SEE CONTRACTION — 4~ @G MM

JONT DETAL {TYR) i SLOPE 2.1 0R 15| AS SHOWN OM - EXISTING GROUND LEVEL OR
J THE BRIDGE CONSTRUCTION DRAWING A5 SPECIFIED IN DREWING
_ s
PEMM @ 35 BOTHWAYS
26 MM G 35— — | 3
iy SECTION. {€)-(C) S ks, ian
DETAIL il : ' DETAIL 2 CONTRACTION JOINT DETAILS scnu-:T S - 4k M -—SEE DETAIL"2
SCALE - SCALE 1020 SCALE . 25 : :
NOTES
- - "
l‘ T EXPANSION JOINT FILL f] j @ 3"~ 2 " COARSE GRAVEL FILTER, 100 METER LONG I. ALL DIMENSIONS ARE N CENTIMETERS UNLEES OTHERWISE INDECATED.
F7 WITH MASTIC JONT FiLER T T HORIZONTAL SLOT QUTTING FOR 2. BEFORE POURING THE CONCRETE SLAB ,THE EXISTING SLOPE SMALL BE WELL PREPAREC AND COMPACTED
- i EVERY PANEL ,0.30 METER LONG TO MEET THE SIDE SLOPES OF THE ROADBED, : KINGDOM OF THAILAND
"?\J__'TM ‘ El . "‘l 3. WHERE EXISTING SOIL CONDITIONS ARE POOR OR WHERE ROADEED IS VERY HIGH, A DESIGN MUST BE SUBMITTED MINISTRY OF TRANSPORT AND COMMUNICATIONS
g| P —0E MM E 35 Ta THE ENGINEER FOR APPROVAL PRIOR TO CONSTRUGTION . DEPARTMENT OF HIGHWAYS
H T BOTH wars 4. THE CONCRETE SLAB SHALL BE 10 CM. THICK . STANDARD DRAWING
. 4 3 ! 5. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGHTH OF 210 KSC. FOR I5x I5  I5 CM. CUBE
R AS FOLLOWS : CONCRETE SLOPE PROTECTION
B et al AL L : L AT 2B DAYS. AN APPROXIMATE MIX OESIGN PER CUBIC METER 15 SUGGESTED LOWS *
i 20, :
0, — K& | MIND
al :m"mg CEMENT TYPE :‘:; w? DESIGMER | D.O.H. B CONSULTANTS |CHECKED: é,., DATE JuLy 1394
B . -
DETAIL "*3" . SLOT CUTTING DETAILS CRUSHED ROGK OR GRAVEL 0.86 w SUBMITTED : Out‘,r SCALE AS SHOWN
SCALE 1 SCALE 110 CONCRETE  SLUMF 0 CM. tMAX.) fonecTon oF "““m?' DESION Drvsioe DWG. NO. SP—{02
6. RENFORCING STEEL SHALL CONFORM TG TIS. 20 GRADE SR.24. _ APPROVED - Dm% :
A aneTOm, ey SHEETND. 54




HOT

e

@9 MM ANCHORAGE ROD--- --
075 M. LONG @ 1.50 «.50 M

Skbsa

[T

SHEAR KEY

NOT

REMARK !
THIS _METHOD OF SLOPE PRUTECTION IS SUITABLE ONLY

N SPECIFIC LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD
pE APPLIED WITH THE FIRM INFORMATIONS COMCERNED
ANG RECOMMENOED BY THE ENGINEER.

— EXPANSION JOINT

-—0.05x0.20 M. HORIZONTAL SLOT CUTING

- CONTRACTION- TJOINT

0.05x0.20 M HORIZONTAL SLOT CUTTIN

CONTRACTION JOINT———F
-

MG

-

-
-
-

EXPANSION JOINT 7'%/
-

COARSE GRAVEL FILYSR AND ———
SLOT CUTTING @ 2 ©0 & 300 M, MAX

Pt

;

1-29MM.,
050 M, LONG

:§ == CONCRETE

"
ON BACK SLOPE
TG

A e REINFORCEMENT

o

COARSE GRAVEL FILTER AND SLOT CUTTING DETAILS

NOT

v

——SHEAR KEY DM BACK
SLOPE @ 3 00 M. "
: <L

=

[+]

e

. BENGH ~

BENGH
1.06- 180
~

HOT

{SEE GENERA
SCALE

- - BHOTCRETE

{SEE MATERIALS SPECIFICATION 14 }
@ g~ 2" COARSE GRAVEL FILTER D80

-TQ

--- @9 MM ANCHORAGE ROD
QTS M LONG @ 1.50 x50 M.

SHOTCRETE BACK SLOPE AND SIDE SLOPE PROTECTION

T

¢+ -SHOTCRETE £aCK SLOPE PROTECTION
005 M. MIN. THICK

g

29 MW, ANCHORAGE ROD ——-- —

BITCH LINING —

O7S M LONG @ 1.5021.50 M.

SCALE

CONTRACTION JOINT

PLAN OF SLOPE
NOT T0

035 MM SKELETCON STEEL WIRE- -

@ CO.T5QTH M. FIXEDR ON BACK
SLOPE AND SIDE SLOPE WITH
@ 9 MM, ANCHORAGE ROD,

G5 M. LONG (@ 186 x 150 M.

@9 M. ANCHORAGE ROD —— ———* 17"

075 M. LONG@ 150 . 1.30 M

oo - DITCH LINING

ASBUMED EXISTING GROUND LIME — L
BEMCH|NG

~~BHOTCRETE

-=-- REINFORCEMENT )
{ SEE MATERIALS SPECIFCATION 14}

3 . o

“——— @ OMM. ANCHORAGE ROD "

075 M.LONG @ 1.50 x1.50 M.

E— GROUTEDT WITH MORTAR

L NOTE 24 )

EXPANSION JOINT--

M. LONG

= 0.05x0.20 M. HORIZONTAL SLOT CUTTING

9‘3

2-BS MM=

@6 MM, @ 0.30 M=
CONGRETE——
JOINT AT EVERY 1200 M.“"._.’""“"""—"'

SHOTCRETE BACK SLOPE AND

SIDE SLOPE PROTECTION
T

SCALE

&

1 CM. WIDE FILLED WITH MORTAR -

SCALE

2.30

SHEAR KEY OM-- - oo

BACK

SLOPE@3I00 M.

{ SEE DETAIL}

3,00

T

HORIZONTAL SLOT CUTTING w/,

T,

Vi

i

PROTECTION

3CALE

-

l
T
t
]

PLAN OF SKELE

NOT

—
! 00g M

£

MIN. THICK.

ENCH

SHOTCRETE 5IDE SLDPE PROYTECTHION

EMBANKMENT [EACH LAYER BEFORE
COMPACTION SHALL NOT BE
MORE THAN 20 CM. )

750 MAX.

TON STEEL
Lt

T

WIRE

SCALE

p Y YY)

SHEAR. KEY AT TOE SLOPE

NOT

TO

SCALE

e

A - - EXPANSION JOINT

SHEAR KEY AT TOE SLOPE———‘/

DT

MATERIALS SPEC!IFICATION

SHOTCRETE

1

15

21

22 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE

PORTLAND CEMENT TYPE I SHALL CONFORM TO TIS. 15 AN APPROXIMATE

CONCRETE MIX 3HALL BE FORTLAND GEMENT @ FINE AGGREGATE OR SAND | COARSE
AGGREGATE RATIO 1. 272 BY VOLUME, WATER - CEMENT RATIO [ W/C) = Q40

FINE AGGREGATE AND COARSE AGGREGATE SHALL CONFORM TO ONE OF
THE FOLLOWING GRADING REQUIREMENTS.

SIEVE PERCENTAGE BY WEIGHT FASSING
FINE COARSE AGGREGATE
DESIGNATION | sgreqaTE TYPE A TYPE B | TYPE C
™ - - - 100
¥, - - 100 20 —~100
17, - 100 30 —100 -
3 100 85 —100 | 40— 70 | 20 — 65
NO. 4 a5 —~100 10— 30 o—15| o=-10
NC. 8 80 — 100 o-10 a-5 o-5
NG, 18 50— 85 05 — —
Ng. 30 25 — 60 - - -
NO. 5O 10— 30 - - -
NO. 100 2-10 - - -

SHOTCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 290 KSC. FOR @ 7.5 CM. CYLINDER AT 28 DAYS.

REINFORCING STEEL FOR SHOTCRETE CAM BE EITHER OF THESE @

141 WELDED WIRE FABRIC @ 205 MM, @ Q075 x 0075 M.

WIRE SHALr CONFORM TO TLS, 194, AND THE WELDED WIRE FARRIC

SHALL CONFORM TO AASHTO DESIGNATION MSES5 -T5 [ASTW

DESIGHATION A185-73) OR AASHTC DESIGHNATION M 32-78

{ASTM DESIGNATION AS2 - 76 )

HEXAGONAL STEEL

THE STEEL WIRE MESH 1S T.25 MM. HAMETER. THE $IZE OF MESH

15 52 MW, AND PITCH LENGTH !5 55.2 M. THE SKELETOM STEEL

WIRE SHALL CONFORM TO TIS. 747,

143
SHALL CONFORM TO TIS. 747

ANCHORAGE ROD SHALL CONFORM TO TIS. 20 GRADE SR. 24,

2. SHEARKEY

CONCRETE 5HALL HAYE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF

210 KSC. FOR 1Bx15x15 CM. CUBE AT 28 DAYS, AN APPROXIMATE MiX
DESIGN PER CUBIC METER 1S SUGGESTED AS FOLLOWS |

PORTLAND CEMENT TYPE I 350 KG. (MIN.)
SAND ca3 M3
CRUSHED ROCK OR GRAVEL 05s M3
CONCRETE SLUMP 10 CM. {MAX.)
SR. 24,

FILTER MATERIAL

21 GIZE OF COARSE GRAVEL FILTER SHALL BE BETWEEM 3}3 aND 2!

3.2 PY.C. PIPE SHALL BE CONFORM TO TIS.17 SLASS 13,5,
3.3 GEOTEXTILE SHALE BE MONWOVENS TYPE,WEIGHT 140 G/ MFMIN )

SHALL COMFORM TQ ASTM, 3776

;7 —————REINFORCEMENT
- [SEE MATERIALS SPECIFICATIONS 143

—FILL WITH MORTAR
+~——SHOTCRETE

CONTRACTION JOINT DETAILS

NOT

TH SCALE

—-—FND OF THE PIFE SHALL BE COVERED WITH-@3" PV, GAP

/o ———@ 3" P¥C. FiIPE 4 MM, THICKNESS

I
74
/

S
I

OUTER PERFORATED PIPE

NOT

DETAIL OF PERFORATED PIPE FOR DRAI
s}

-~—DRILL @12 MM. HOLE @ 25 MM., B ROWS

7 @2V PG FIPE 3 MM THICKNESS
&
/7 TTDRIL @12 WM. HOLE @ 25 MM, 8 ROWS
/ ~~——PFV.C. RING FIXED WITH INNER PIPE

— DRAINAGE HOLE

{SEE MATERIAL SPECIFICATION 3.3 )
INNER PERFORATED PIPE
NAGE

T SCALE

WIRE MESH SHALL CONFORM TO TIS. 208 TYPE"A"

50 x 5O MM. SQUARE WELDED WIRE FABRIC OF 2 MM, DIAMETER WIRE

~—INNER PIFE WRAFFPED WITH GEQTEXTILE

CONSTRUCTION PROCESS

BACK SLOPE PROTECTION

11

THE SHOTCRETE BACK SLOPE PROTECTION AS SHOWN ON THIS DRAWING
SHALL APPLY FOR 350OFT ROCK BACK SLOPE ONLY, . '
PRIOR T} CONSTRUCTION, THE BACK SLOPE SHALL BE FURNISHED AND
WEL|L COMPACTED TO THE EXISTING BACK SLOPE BUT NOT 3TEEFER THAN
THE SPECIFIED BACK SLOPE AT TYPICAL CROSS SECTION DRAWING.

iF THE EXISTING BACK SLOFE 13 STEEFPER THAN THAT MENTIONED IN
THE TYPICAL CROBS SECTION DRAWING,THE EXISTING BACK SLOPE MUST
BE ADJUSTED 50 THAT THE WIDTH OF BENCH IS 1.00 -1.50 M. AT
EVERY 7.5C M. HIGHT.

SIDE SLOPE PROTECTION

a1
22

22

CUT OFF LOOSED SOIL ON THE EXISTING SIDE SLOPE.

N CASE OF THE EXISTING SIDE SLOPE IS FLATTER THAM THAT
MENTIONED IN THE TYPICAL CROSS SECTION DRAWING, WELL COMPACT
THE EXISTING SIDE SLOPE AND COVER IT WITH SHOTCRETE SIDE
SLOPE PROTECTION A3 IN THE FIGURE.

N CASE OF THE EXISTING SIDE SLOFE §5 STEEPER THAN THAT
MENTIONED IN THE TYPIGAL CROSS SECTION DRAWING , THE EXISTING
SIDE SLOPE SHALL BE BENCHING AND FILLED WITH SUBGRADE
MATERIAL ,\ THE  THICKNESS OF EACH LAYER 1S NOT MORE THAN 30 CM.,
COMPACTED TO 95 % OF THE STANBARD MAXIMUM DAY DENSITY
{DOH,-T 10772517 1 AND COWER IT WITH SHOTCRETE SIDE SLOPE
PROGTECTION AS N THE FIGURE.

GEMNERAL NOTE

31

iz

33

)

38

3T

38

23

WELDED WIRE FABRIC SHALL BE PUT IN THE MIDDLE OF SHMOTCRETE
SLAB AND CONNECTED AS THE INMER - LONG SIDE ANMD WIDE SIDE
AHE AT LEAST 15 CM. OVERLAPPING.

IN CASE OF HEXAGOWAL STEEL WIRE MESH OR SQUARE WELDED WIRE

tS USED, TS INNER - LONG SIOE AND WIDE SIDE ARE AT LEAST

10 CM. OVERLAPPING AND TIED WITH STEEL WIRE AT EVERY 10 CM

FOR SOFT SOIL OR SAND, THE FIRST LAYER OF SHOTCRETE SHALL BE
THIN LAYER AND APPLIED THROUGHLY THE DESIGNATED AREA. AFTER
WAITING ABOUT 15 MINUTES OR SETTING TO STIFFEN, THE SECOND
LAYER OF SHOTCRETE SHALL DE AFPLIED TO MEET THE SPECIFIED
THICKNESS

FOR GRANULAR SOIL ,THE ANCHORAGE ROD @ 9 MM‘. SHALL BE GROUTED
WITH MORTAR CEMENT . SANG RATOD : 1.3 BY wOLUME

[ @ 5 CM. AFPROXIMATELY }.

THE NUMBER OF SLOT AND COARSE GRAYEL FILTER SHALL BE ADDED,
IF WATER SEEFAGE IS APPEARED, AS DIRECTED BY THE PROJECT ENGINEER.

i SEEPAGE FLOW 1S HIGH, PERFORATED PIPE SHALL BE INSTALLED
WITH ITEM 3.5, AS QIRECTED OF THE PROJECT ENGINEER.

MORTAR CEMENT | SAND RATIO = 1.3 8Y YOLUME , SHALL BE USED

TG FILL CONTRACTION AND EXPANSION JOINTS.

THE BOUNDARY OF SHOTCRETE COMSTRUCTION SHALL BE AT THE
BEGINMING AND ENT ©F EROCSION AND AT THE BEGINNING , SHOTCRETE
SkaLlL BE CONSTRUCTED AT THE SUITABLE OISTANCE PRIOR TO THE
ERCSION POINT. ’
PAYMENT. OF SHOTCRETE SHALL BE MEASURED BY SQUARE METER INCLUDING
FREFARED AND COMPACTED EXISTING SLCPE, EXPANSION JOINT , CONTRRCTION
JOINT, COARSE GRAVEL FILTER ,@ 3 MM, ANCHORAGE ROD , MORTAR GROUTING
AND ANY OTHER INCIDENTAL WORKS OF SHOTCRETE

3IOFOR BACK SLOPE CUTTING OR LOOSED S0l CUTTING ON SIDE SLOPE,

an

THE PAYMENT SHALL BE EXCAVATION ITEM,
FOR SUBGRADE MWATERIAL FILLING AND COMPACTING ON SIDE SLOPE,
THE PAYMENT SHALL BE EMBANKMENT ITEM.

%R ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED, -

WARRANTING FEATURES FOR SHOTCRETE CONSTRUCTION

THE EXISTING SLOPES MUST BE STABLE.

EROSION OF WATER APPEARS BUT .NOT SLIDE.

NOT RECOMMENOED FOR HIGHWAYS LEADING TO PLACES TO wISIT OR VIEWING
POINTS E.G, KHAG KHO, DOl TUNG,

KINGDOM OF THAILAND

MINISTRY OF TRANSPQRT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANCARD DRAWING
SHOTCRETE BACK SLOPE AND
SIDE SLOPE PROTECTION

DESIGNED . DO.H. 8 CONSULTANTS ‘ CHECKED : z{;__ i

DATE ULy 1994

SUBMITTED : TE 2 T gy, SCALE NONE
(DIRECTOR OF LOCATEIN & DESIGN DIVISIONE WG, NO. SP_na
APPROVED :

SHEETNO. 55

PRV |RECTOR GENERAL)




WEEP HOLE @ 1 5.00mM-———
SEE DETAIL

CUT OFF STUBS AT THE BEGINMING, —- - -
THE END AND 20.00 M, SPACING

SECTION (A)- (&)

SCALE | ED
/--—n--»----mra ) SMGLE €IZE STONE OR GRAVEL
£

- “SACKED CONCRETE

. at pV.C, IPE @ 5.00 M.
/B oM AR @

|
\ﬁ%mg 4
PIPE PORTION

g 1
i

!

. R8O __I

WEEP HOLE DETAIL

SCALE 1D

L {VARIES)

(GUT OFF STUBS 2000 M. SPACING

J
| |

Q90 0.30 080
{ MINY {MIN

TN :

NOTES

[ ALL DIMENSIONS ARE |N METERS UNLE3S OTHERWISE INDICATED.

2, THE SAGCKS SHALL BE MADE OF TOUGH AND DURABLE SYNTHETIC
MATERIAL . THE SIZE OF SACK SHALL BE LARGE ENQUGH TO CONTAIN
CONGRETE NOT LESS ThAK 30 LITERS AND THICKNESS NQT LESS
THAN 20 CENTIMETERS WHEN PLACING, THE LENGTH COF SACK
SHALL BE LONG ENGUGH TO BE FOLDED. ’

3. 30IL AGGREGATE MIXTURE FILLED IN THE SACKS SHALL CONSIST
OF CEMENT AND AvAILAELE SO0IL AGGREGATE OF THE FROFORTION
| 1 i3 BY VOLUME. THE MAXIMUM SIZE OF AVAILABLE SOIL AGGREGATE
SHALE BE NOT LARGER THAN 8 CENTIMETERS AND THE QUANTITES
OF FINE 'MM’ERIAL { PASSING SIEVE NQ. 200 ) SHALL BE NOT
MORE THAN 25 %

4. CEMENT AND SO SMALL EBE MIXED M DRY CONDITION, AFTER FILLING
W|TH THE MIXTURED MATERIALS, THE SACK SHALL BE FOLDED AND
SEWED AT THE TOFP WITH THE SAME MATERIAL AS THE SACKS.

5, THE EMBANKMENT SLOPE SHALL BE COMPACTED SLOFED AS SHOWN
N THE DRAWING. .

& THE SACKS SHALL ALWAYS BE PLACED FROM BOTTOM TO TOP
AS SHOWN IN THE DRAWING AND THE TOP OF SACKS ARE INSIDE.

7. AETER READY PLACED, THE SACKS SHALL BE SPRAYED 8Y WATER
{F TIME USED FtR SOIL AGGREGATE AND CGNCRETE MIXING TO
WATER SPRAYING |5 LONGER THAN 2 HOURS OR THE WTERLOCKING
OF SACKS 15 NOT GOOD EMOUGH, CEMENT SHALL BE SPRINGLED
TO THE JOINTS OF SACKS HEFQRE SPRAYING WATER.

B. PFAYMENT SHALL BE MEASURED BY SOQUARE METERS OF SACKS-CONCRETE
INCLUDING CUT OFF STUBS .

REMARK

THIS WETHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
LOCATHONS AND CERTAIN CONDITIONS , IT SRQULD BE APPLIED WITH
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY

THE ENGINEER .,

REREERERRA NI IRRRRRRE
i ' | 1 | i | |
SLAPE
21 QRLE
— -
SECTION (B)-(B)
SCALE il 50
_ CUT OFF STUBS T THE BEGINNNG,
THE EMD AND 20.00 M SPRCING
T T T
0.8G
[ MING

SECTION (C) ~ (C) CUT OFF STUBS PLACING

SCALE IS0

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANGARD DRAWING
SACKED - CONCRETE SLOPE PROTECTION

DESIGNED ; D.0O.H. B CONSULTANTS ]cn:cx:o: {#:_ BATE JuLY 1994

SUBMITTED : SCALE AS SHOWN

oF -

[HRECTOR OF LOCATION . DESIGN DVISION} DWW NO. SP-104

APPROVED :
 SHEETHO. 56

14 TARECTOR aEMERAL)




| SHOULDER SURFACE SURFACE

SHOULDER 1

PLAIN RIP - RAP—— —, ) :

4
t

/——MORTﬂR RIP- RAF

PLAIN RIP-RAP CONSTRUCTION
I

2.

5

kY
 ~—— Q.25 MIN. _
— EXISTING GROUND LINE

5, 2 -
'—— GEOTEXTILE , WEIGHT 140 G /M.(MIN. /
SHALL CONFORM TO ASTM. 3778 /

EXISTING GROUND LINE Y

\

|
LY

-—TOE SLOPE

i

PLAIN AND MORTAR

NOT

EMBANKMENT SLOPES SHALL BE COMPACTED AND SHAFED TO TYPICAL CROSS- SECTION SPECIFIED. I

STOME USED FOR PLA'M RIP-RAP SHALL WEIGH BETWEEN 25-TO K&. EACH AND AT LEAST 75 PERCENT 2.

SHALL WEIGH MORE THAN 495 KG. WITH KEY STONE SIZE N SUITABLE .
THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STONES . ’ 3

THE THICKNESE OF PLAIN RIP~RAP SHALL NOT LE35 THAN 2% CENTIMETERS .

THE PLACING OF STONES SHALL BE AT LEAST &0 CM. UNDER EXISTING GROUND LEVEL . 4,
STONES SHALL BE CONSIDERED TO FILL AT TOE SLOPE AS SUITABLY IN CASE OF EXISTING GROUND ARE SOFT. =,
8.

NOTES .

[.  ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE

REMARK

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH
THE FIRM INFORMATIONS CDNCERNED AND RECOMMEMNDED BY THE ENGINEER .

o

RIF - RAP PROTECTION
0

SCALE

MORTAR RiF - RAP CONSTRUCTION

EMBANKMENT SLOPES SMALL BE COMPACTED AND SHAPED TOTYF'I.C‘IJ\L. CROSS ~ SECTION SPECIFIED .
STONE USED FOR MORTAR RIP-RAP SHALL WEXGH BETWEEN |5-40 KG. EACH AND AT LEAST B0 PERCENT
SHALL WEIGH MORE THAN 30 KG. WITH KEY STOME SHZE (N SUITABLE .

THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STONES .
THE THICKNESS OF MORTAR RIP-RAP SHALL NOT LESS THAN 20 CENTIMETERS .

THE wO1DS BETWEEN STONE SHALL BE FILLED WITH MORTAR CEMENT - SAND RATIO 1.1 BY VOLUME
THE PLACING DF STOMES SHALL BE AT LEAST 60 CM. UNDER EXISTING GROUND LEVEL .

STONE SHALL BE CONSIBERED TO FILL AT TOQE SLOPE AS SUMTARLY IN CASE OF EXISTING GROUND ARE SOFT.

INDICATED . ’ -

" . KINGDOM. OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDAAD DAAWING

RIP — RAP PROTECTION FOR EMBANKMENT SLOPE

DESIGHNED | [O-H B CONSULTANTS "CHECKED: Fa) DATE JuLY 1994

SUBMITTED : - ’g [p— SCALE  NONE

DIRECTOR OF LOGATION & DESIGN DMASIGN;
{DIREcTo DWG. NO.SP- O

APPROVED :

SHEETND. 57

J#HDIRECTOR GENERAL)




SPECIAL PROVISION .

.. GABIONS SHALL BE AS SPECIFIED N THE * SPECIFICATION OF GABIONS ", GRAVEL AND CRUSHED HROCK SHALL CONFORM TO ONE OF THE . o
AND BE OF THE SIZES STATED IN THE BILL OF QUANTITIES . FOLLOWING GRADING REQUIREMENTS. BILL OF QUANTITIES
'DESCRIPTION QUANTITY
2 ASSEMBLY AND ERECTION OF GABIONS SHALL BE AS SPECIFIED ITEM. UNIT. -
IN _ TYPES SIZES APRON | Ist 2nd | 3rd | #h | Sth | ToTAL
THE " SPECIFICATION FOR GABIONS CONSTRUCTION “. LAYER | LAYER | LAYER | LAYER |LAYER | LAYER :
PERCENTAGE BY WEIGHT PASSING I.— | GABIONS GALVANIZED 80x |4xIxO5M. | NO. | 292 - - - - - 292
SIEVE DESIGNATION |
5 FILLING MATERIALS - 2100 MM. MESH, 27 MM.WIRE | 2% Ix0.5 M. | NO. 4 - - - - - 4
TYPE B | TYrPE C TYPED | TYPE E
FILLNG MATERIALS SHALL NOT BE LESS THAN I00 MM. OR LARGER 3~ | CORE WITH NECESSARY 15x1205M. | NO. | 38 - - - - - 36
THAN 250 MM. AND BE OF TYPES A OR B AS SPECIFIED IN THE 2" 100 - - - BINDING WIRE
TABLE OF FILLING MATERIALS " WHERE THE SPEGIFIED FILLING - 70-100 00 _ _ 40— | GABIONS GALVANIZED 100x |4xix | M. | NO. - 152 70 105 | 36 ; &8 43|
MATERIALS CAM NOT BE OBTAINED , FILLING MATERIALS OF TYPES B 5~ | 120 MM. MESH,2.7 MM WIRE| 3xix 1 M. | NO - - [ 8 — — 14
E 55-85 | 75-00 100 - e
¢.0 OR E MAY BE USED BY THE APPROVAL OF THE ENGINEER — - 6:~ | CORE WITH NECESSARY 2x1c1 M. | No. - - [ - 1 8 10
' 3/4" ~B0 -80 | TO- 100
OF DESIGN . ) 50 60 oo G o 7_L| BNDNG WIRE NS0kt M| No | = - 150 - | we | - 298
asg" ag-70| 45-75! 58 -76 - ] I
_ . = 8. | ASSEMBLE,PLAGE N POSITION CU.M. 2,845
4. PERVIOUS BACKFILL | No. 4 30-60| 30-60| 35 ~65 | 45 — 80
TYPES OF PERVIOUS BACKFILL MATERIALS SHALL BE COARSE- GR o B R - AND FACK WITH FILLING
JARSE — GRAINED
No. 10 20-50 | 2050 25-30 | 30 — &0 MATERIALS IN ITEM ! TO 7
SOILS OR GRANULAR MATERIALS |.E CLEAN SAND, GRAVEL OR =
NO. 40 w-30| ©-3]|118 -3 |20 -35 INCLUDING FOR  TYING
CRUSHED ROCK, SHALL BE HARD DURABLE AND CLEAN AND SHALL O - :
DOWN LIDS AFTER FILLING
BE FREE FROW ORGANIC MATERIALS , CLAY BALLS AND OTHER NG. 200 0-2y 0—2] 62| 0-2¢2
DELETERIOUS SUDSTANCE . LATERITE OR CONCRETIONARY MATERIAL 9. | PERVIOUS BACKFILL MATERIALS UM ' : L 1,800
. . : ,
SHALL NOT BE WUSED . 5, BACKFILL COMPACTION PLACE N FOSITION AND COMPACT
SAND USED FOR PERVIOUS BACKFILL MATERIAL SHALL CONFORM o) BACKFILL MATERIALS SHALL BE PLACED N THWN LAYERS NOT THVKER - APPROX
- 1o, NKME AL - '
TC THE FOLLOWING GRADING REQUIRMENTS. THAN 20 CM.EACH. EACH LAYER SHALL BE COMPACTED BE RE EMBANKMENT MATERIAL CUM, 3,700

THE MWEXT OWE 15 PLACED.

b} BACKFILL MATERIALS SHALL BE GOMPACTED BY HAND- OPERATED
e TABLE OF FILLING MATERIALS .
SIEVE DESIGNATION PERCENTAGE BY WEIGHT PASSING OR OTHER LIGHTWEIGHT COMPACTORS GARE MUST EBE MADE NOT
WEIGHT OF MATERIAL
. TO OVERCOMPACT THE BACKFILL SINCE OVERCOMPACTION WILL CAUSE TYPE FILLING MATERIAL
3/8 100 { KG. 7
KG. /CU.M.)
ST EXCESSWE EARTH PRESSURE. -
NO. 4 a5 — 100 . BASALT 1,650
_ GRANITE 1,600
No. 18 45 80 & THE ENGINEER ©OF DESIGN SHALL MAKE ANY VARIATION OF THE FORM -
| SHINGLE B SLAG 1,500
NO. 50 e = 30 QUALITY OR QUANTITY OF THE WORKS OR ANY PART THERE OF THAT 8 :
- LIME STONE 1,440
. 2 — 10 MAY BE NECESSARY.
NO. 100 : SAND STONE 1,390
C
_ BROKEN CONCRETE L340
7 NO ANY VARIATION OR AMENDMENT SHALL BE MADE WITHOUT THE
D BRICK 1,240
APPROVAL OF THE ENGINEER OF DESIGN.
E ORTHERS AS APPROVAL OF THE LOCATION AND
DESIGN  DIVISION

REMARK REMARKS  THIS TABLE OF DIFFERENT FILLING MATERIALS

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC

INCLUDES ALLOWANCE FOR 40°% VYOIDS

LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH ! . KINGDOM OF THAILAND

THE FIRM INFORMATIONS CONCERMNED AND RECOMMENDED BY THE ENGINEER . MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
SPECIAL PROVISION OF SABIONS

DATE July 1994

DESIGNED: D.OH. & CONSULTANTS ]cHEbKED :é:,_;h

SUBMITTED : Lol SCALE  NONE

WMECTOR OF LOGATION-& DESIGN DMSEON DWG. ab,SP- 108

APPROVED : Ong aHEET NG, 59
/M4 (DIRECTOR GENERALE ;




TABLES OF WEIGHTS AND MEASUREMENTS _ 1. GENERAL | 2. GABION FABRIC

GABIONS SHALL CONSIST OF WOVEN STEEL WIRE MESH BOXES {a) MESH: MESH OPENINGS SHALL BE HEXAGONAL IN SHAPE , THE MIMIMUM DIMENSION

GALVANI X
ANIZED BOX GABIONS WITH DIAPHRAGMS PVC. COATED BOX GABIONS OF APFRCVED MGCDULE AS SPECIFIED IN THE CIRCULAR  OF THE OF WHICH SHALL NOT EXCEED 105 MM, IN THE CASE OF 100 x [ZOMM. MESH,:
MESH TYPE 100 %120 MM. GALVANIZED TO SPECIFICATION MESH TYPE 100 %120 MM. GALVANIZED T FECIFY .
O SPECIFICATION SENIOR COUNCIL OF THE ITALIAN LL. PP NO. 20768 OF THE 278.1962 AND MOT EXCEEC BZ MM, IN THE CASE OF S0 » 1DOMM. MESH.
DIMENSIONS (M) CIAPHRAGMS APPROXIMATE  WEISHT (KB) DIMENSIONS (M) DarHragus | APPROXIMATE OR BY FEDERAL SPECIFICATION QQ.-W-46lqg N THE UNITED STATES (G} MESH JOINTS : ALL JOINTS SHALL BE FLEXIBLE AND CONSIST OF NOT LESS THAN ONE
LENGTH | WIDTH | HEIGHT WIRE @27 MM. | WIRE @ 3.0MM, LEMGTH WIDTH HEIGHT WEIGHT (K& COF AMERICA, OR BY THE BRITISH STAMDARD INSTITUTION AND ONE- HALF FULL TURNS.
15 1 0.5 — ‘8. 600 10, 300 1.5 ] 0.5 — g.800 443 - 1961 AND QR SIMILAR APPROVED, AND BE OF {c] GALVANIZING . ALL WIRE USED SHALL BE GALVANIZED TO BSS 443/1263 OR
[, 1 0.5 1 10. 800 13. 500 5 1 05 1 12.800 THE SIZES STATED IN THE "TABLES OF WEIGHTS AND MEASUREMENTS" EQUIVALENT, PRIOR TO WEAVING OF THE MESH.
3 . 6.5 2 14.400 19200 3 : 05 2 18 000 PARTICULAR CARE SHALL BE EXERCISED THROUGHOUT CONSTRUCTION . GALVANIZED GABIONS _
TO ENSURE TIGHTNESS OF MESH, WELL PACKED FILLING WITH .
4 1 0.5 3 19,000 25.000 4 i 0.5 3 23,200 {d) MESH WIRE . THE DIAMETER OF THE MESH WIRE SHALL BE THAT STATED IN
| Ekatte teidd WMINIMUM  GF VOIDS, AND SECURE LACING. THE EXPOSEDR FACES OF T+ o
15 1 1 _ 11. 8O0 12,800 ) 15 i 1 — 12,800 + THE RELEWANT ITEM IN THE BILL OF QUANTITIES (X 25%)
- R . ] 5200 8200 - COMPLETED WORK SHALL PRESENT A NEAT FACE AND LINE,FREE OF (o) pyNDING WIRE: THE DIAMETER OF THE WIRE USED FOR BINDING AND LACING
1 ’ - 2 1 ! ] 17.000 EXCESSIVE BULGES OR DEPRESSIONS. SHALL BE 22MM. (£ 25%)
3 1 1 2 20.400 25.800 | 3 1 1 2 24.000
(f} SELVEDGE WIRE: SCLVEDGE WIRE 34 MM, DIAMETER WHERE THE MESH WIRE DIAMETER
4 ¥ 1 3 7. 000 4,
| 2 34. 000 4 ! ] 3 51.500 18 27 MM. AND 39MM. DIAMETER WHERE THE MESH WIRE DIAMETER IS 300 MM,
- SHALL BE INCORPORATED ALONG THE EDGES OF THE WIRE MESH.
THE WEIGHTS INCICATED N THE TABLE THE 'WEISHTS iNDICATED [N THE TABLE . .
DO NOT INCLUDE BINDIMG AND . DO NOT INCLUDE BYNDING AND PVC. COATED GABIONS
CONMECTING WIRE, AND ARE SUBJECT COMNECTING WIRE, AND ARE SUBJECT (g) PVC. COATING | WHERE STATED IN THE 8ILL OF QUANTITIES OR WHERE SPECIFIED BY
T3 THE USUAL TOLERANCES. TO THE USUAL TOLERANCES THE ENGINEER, ALL WIRE SHALL BE ADDITIONALLY COATED WITH & MINIMUM G55 MM.
THICKNESS OF BLACK PVC. WHICH SHALL BE CAPABLE OF RESISTING DELETERIOUS
EFFECTS OF IMMERSICN IN SALT WATER, EXPOSURE TO ULTRA VIOLET LIGHT AND
ABRASION 1O THE SATISFACTION OF THE ENGlNEEé,ﬂND' RETAIN THESE
MESH TYPE 80%I00MM GALVANIZED TO SPECIFICATION MESH TYPE 80X100MM GALVANIZED TG SPECIFICATION CHARACTERISTICS AFTER A PERIOD OF NOT LESS THAN 3,000 HOURS UNDER TEST
- ’ N ACCORDANGE W!TH ASTM. E 42 - 65.
HIMENSIONS { M.} APPROXIMATE  WEIGHT (KG.) DIMENSIONS {M] APPROXIMATE -
: DIAPHRAGMS DIAPHRAGMS : (h) MESH WIRE THE DIAMETER OF THE MESH WIRE CORE SHALL BE THAT STATED
LENGTH | WIDTH | HEWGHT WIRE @2 7MM. | WIFE @ 3.0 MM. LENGTH WIDTH HEIGHT WEIBHT [KG) .
' IN THE BILL OF QUANTITIES.
1 0.3 — 8_800 10. 500 . 1 0.3 — Lk
'3 - %100 (1) BINDING. WIRE: THE OIAMETER OF THE CORE OF THE PvC. COATED WIRE USED
| 2 ! 6.3 ! 10.100 i2.500 e 1 0.3 ! 1. 50 FOR BINDING AND VACING SHALL BE 2.2 MM.
3 1 .3 2 14. 600 17.800 3 1 0.3 2 16,700 : {1) SELVEDGE WIRE. SELVEDGE WIRE WHOSE CORE DIAMETER IS 3.4 MM. SHALL BE
4 1 >3 3 18. 800 23 13 4 1 0.3 3 _ 21.700 INCORPORATED ALONG THE EDGES OF THE WIRE MESH EXCEPT IN THE CASE.
v | 1 os 7 . 200 1500 5 : o5 — 10800 : OF THE 80 x100MM MESH IN 2.2 MM, WIRE CORE, WHERE IT SHALL BE 27 MM
z L 05 1 12,600 15,400 2 ! 0.5 1 14500
3 1 0.8 z2 18.000 21.800 3 1 05 2 21 Goo
4 1 05 3 23.200 28.200 4 1 0.5 3 27.000 REMARK °
| ' ‘ ‘ — | @8 16.000 15 ! ! - 15400 THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC .
2 ! ! ! 17.300 21.200 2 ! ! ! 20.000 : LOCATIONS AND CERTAMN CONDITIONS ,IT SHOULD BE APPLIED WITH
! ! e 24.700 30.000 3 ! ! a 28.800 THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGREER .
4 1 1 3 32000 39000 4 | 1 3 A7.200

| | KINGDOM OF THAILAND
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FIGURE 3.

]

B e o ||

:-.’ﬂ. Ryt

>

FIGURE 4.

FIGURE 7.

]

FIGURE 8.

PREVENT THE MESH FROM SLACKENING .

2.

THE TOPS OF

GENERAL NOTES °

THE SPECWICATION COVERS CONSTRUCTION 1IN BOTH  GALVANIZED

ARE NOY POSSIBLE

ASSEMBLY

CLAUSE & SHOULD ONLY BE INGLUDED WHERE THE GABION WESH MUSY BE CUT AND

FOLDED T4 FORM MITRE JOINTS, ANGLES, CURVES OR SLOPES IN THE STRUCTURES WHICH

TO OBTAIN WITH THE STANDARD RECTANGULAR GABIONS .

FRIGR TO ASSEMELY . THE GABION WATERIAL SHALL 8E OPEMED GUT FLAT ON THE GROUND

THE GABION BOXES

AND  DIAPHRAGMS , ENSURING THAT ALL CREASES ARE

N ALL CASES ,

END OF THE LACING WIRE AROUND THE SELVEDGQE.

[FIGURE. & }

L&CING SHALL COMMENCE AT THE TOP

AND STRETCHED TO REMOVE ALL KINKS AND BENDS. (FIGURE | }

FINAL SYRETCHING OF THE GABION BOXES SHALL BE CARRIED QUT USING A WIRE STRAINER

WHILST UNDER TEWSION THE GABION BOXES SHALL BE $SECURELY L ACED ALONG ALL EDGES,

POINTS , TO ALL ADJACENT BOXES.

TIGHTHESS OF MESH, WELL PACKED FILLING AND SECURE LAGING |5 ESSENTIAL M ALL STRUCTURES.

FIGURE 5.
/o
n
Iib.
~
FIGURE &. L FIGURE 2.
3. STRETCHING
AND  PVC. COATED GABIONS.
OR WINCH OF AT LEAST ONE TON CAPFACITY , FIRMLY SEGCURED TOQ THE FREE ENC OF THE
ASSEMBLED GABION BOXES. LFIGURE. &)
{ TOPF, BOTTOM AND SIBES ) AND AT DIAPHRAGM
4. FILLING

SHALL THEN BE ASSEMBLED INDIVIDUALLY , BY RAISING THE SIDES, ENDS

ALL FOUR SIDES ARE EVEN.

EDGES OF INTERNAL DIAPHRAGMS TO THE SIDES ({FIGURE.2)

IT SHALL THEN

COMPLETION OF EACH LACING OPERATION., (FIGURE.3 B FIGURE. 4 }

ERECTION

BEING SECURELY LACED TO THE PRECEEDING ONE AT ALL CORNERS

IN THE CORRECT POSITION AND THAT

THE FOUR CORNERS OF THE GABION BOXES SHALL BE LACED FIRST , FOLLOWED BY THE

OF THE BOX BY TWISTING THE

BE PASSED ROUND THE

TWCD EDGES BEING JOINED , THROUGH EACH MESH N TURN , AND SECURELY TIED OFF AT THE

BOTTOM. THE ENDS OF ALL LACING WIRES SHALL BE TURNED TO THE INSIDE OF BOX ON

ONLY ASSEMBLED BOXES, OR GROUPS OF aoxEs.sHALL'ée POSITIGNED IN THE STRUCTURE .

THE SIDE , OR END , FROM WHICH WORK IS TO PROCEED , SHALL BE SECURED EITHER TO COMPLETED
WORK , OR BY RODS OR STAKES DRIVEN INTO THE GROUND AT THE CORNERS. THESE MUST BE
SECURED AND REACH AT LEAST To THE TOP OF THE GABION BOX |

FURTHER GABION BOXES SHALL THEN BE POSITIONED N THE STRUCTURE A% REQUIRED, EACH

AND DIAPHRAGM POINTS.

FILLING SHALL BE CARRIED OUT ONLY WHILST GABION BOXES ARE UNDER TENSION .

FILLING MATERIAL SHALL NOT BE LESS THAN (00 MM. OR LARGER THAN 250 MM. AND

SMALL BE S0 PLACED TO PRODUCE A NEAT FACE AND LINE , WITH & MINIMUM OF vQIDS .

WHERE SULTABLE FILLING MATERIAL CANNOT BE OBTAMED , THE ENGINEER MAY APPROVE

£ PERCENTAGE OF SMALLER FILLING MATERIAL IN WHICH CASE LARGE MATERIAL SHALL BE

PLACED ON QUTER EXPOSED FACES, AND SMALLER MATERIAL ON THE INSIDE AS A " CORE i

ONLY MECHANICAL FEQUIPMENT APPROVED BY THE ENGINEER MAY BE USED FOR FILLING OPERATIONS.

INTERNAL HORIZONTAL BRACING WIRE {USE BMDING WRE ) SHALL BE PROVIDED AT 330 MM. YERTICAL

CEMTERS IN | M. DEEF UKITS, AT A RATIO OF & TO 1 CU.M, (FISURE 7] THESE BRACING WIRES SHALL
BE WRAPPED ROUND TWO MESH WIRES {FIGURE &) AND EXTENDED FROM FRONT TG BOGK, SO POSITIONED
TO ENSURE A NEAT FACE AND LINE , FREE OF EXCESSIVE BULGES AND DEPRESSIONS ON COMPLETION

TG THE SATISFACTION OF THE ENGINEER, GABION BOXES SHALL BE FILLED [N STAGES AND HORIZONTAL

BRACING WIRES INSERTED AS FILLING (S BROUGHT UP.

SIMILAR BRAGING WIRES , USED VERTMCALLY LFIGURE. © 3 MAY BE REQUIRED [N 0.5 M. DEEF

GABIONS , AT SPACINGS SFECIFIED BY THE ENGINEER , WHERE SUCH ULNITS ARE USED iMMEDlATELY:

DOWN — STREAM OF WEIRS QR IN OTHER CASES WHERE WATER FALLS OIRECTLY ON TO THE GABIONS

OR WHERE A NEAT FACE (5 REQUIRED .

TENSION OM THE GABION BOXES SHALL BE RELEASED OMLY WHEN SUFFICEENTLY FUuLL To

GADION DOXES SHALL BE OVERFILLED BY 20 TO 50 MM. ABOVE THEIR TOPS TO ALLOW FOR
SUBSEQUENT SETTLEMENT. [0 MM. FILLING MATERIAL MAY BE USED FOR THIS PURPDSE.
FINAL WIRING

CLOSING AND WIRING DOWN OF LIDS SHALL PROCEED A5 SOON AS PRACTICABLE AFTER
FILLING OPERATIONS . AND CERTAINLY [N- THE LIKELIHOOD OF STORMS OR FLOODS DURING CONSTRUCTION.

LIDS SMALL BE STRETCHED TIGHT OVER THE FILLING WITH BARS AND WIRED DOWN SECURELY
THROUGH EACH MESH ALONG ALL EODGES . ENDS‘ aND DIAFHRAGMS. THE ENDS A&F ALL TYING AND
BRACING WIRES SHALL BE TURNED INTO THE GABION BOX ON COMPLETION OF ALL LACING OPERATIONS.
TIGHTHESS OF MESH , WELL PACKED FILLING AND SECURE LACING |S ESSENTIAL IN AI_.I_ STRUCTURES.
CUTTING AND FOLDING MESH

WHERE SHOWN Ol THE DRAWINGS OR GTHERWISE DIRECTED EY THE ENGINEER , THE GABION
MESH SHALL BE CUT , FOLDED AND WIRED TOGETHER TO FORM MITER JOINTS , ANGLES , CURVES
OR SLOPES WMICH ARE NOT POSSIBLE TO OBTAIN IN THE STRUCTURES WITH THE STANDARD
RECTANGULAR GAHIONS. THE MESH MUST SE CLEANLY CUT , AND THE SURFLUS MESH CUT COMFPLETELY
QUT , OR FOLDED BACK OR ON 7O, AND MEATLY WIRED TO AN ADJACENT GABION FAGCE . THE CUT
EDGES OF THE MESH SHALL BE $SECURELY LACED TOGETHER WITH BINDING WIRE IN THE MANNER
SPECIFIED WUNDER ASSEMBLY ABOVE .

THE ASSEMBELY , ERECTION , STRETCHING ., FILLING AND F1NA!.. WIRING OF THE R‘E“SHAPED GABIONS
SHALL OTHERWISE BE CARRIED OUT AS SPECIFIED ABOWE.
SPECIAL FINr'ISH

WHERE SPEGIFIED BY THE ENGINEER THE OUTER FACE OF THE GARIONS SHALL BE CAREFULLY

PACKED ©OUT BY HAND WITH SELECTED { IGNECQUS OR LIMESTONE , ETC.} STONE OF A S5lZE

100 MM, TO 250 MM,

REMARK :

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS , 1T SHOULD BE APPLIED WITH

THE FIRﬁ INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
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SCALE. NONE
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¥ — CONTRACTION JOINT CONTRACTION JOINT
K © THIS METHOD OF SLOPE PROTECTION 18 SWNTABLE ONLY N SPECIFIC e —
LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH _.—~T7|™ 3
-
YHE FIRM INFORMATIONS CONCERNED AND RECOMMENCED BY -~ .
gl SLOT 0075020 ;
THE ENGINEER . - g
-~ :
- O
- .
-
-
// 4
50T 0.0720.20——— @Y MM 0.75 M.LONG
~~"  (SEE NOTE 14} I
- @0 MM, 375 M. _LONG
GROUT WITH MORTAR |33 @Y YOLUME
EXPANSION JOINT {SEE NOTE 13}
. 3 # i .
HEXAGONAL STEEL WIRE MESH e i HEXAGONAL STEEL WIRE MESH
21.25MM. AND SKELETON STEEL | D 1.25 MM, AND SKELETON STEEL
WIRF & 355 MM ISEE NOTE &) WIRE @ 3.55 MM, { SEE NOTE 6.]
- . COARSE GRAVEL FILTER 0.50 M.LONG '
=
e SLOT 007 x 0.0 — weeoef— COARSE GRAYEL FILTER 0.50 M. LONG
e
- 2
- - |
- o
= (=
(=}
wn
£
A : - @9 MM, ANCHORAGE ROD
HEXAGONAL STEEL WIRE MESH : £ I
SNy ®1.25 MM, AND SKELETON STEEL L
Tl EXFANSION JOINT —| WIRE @ 3.55 MM. (SEE NDTE 6.) . @9 MM. ANCHORAGE ROD Q.76 M. LONG
: PLANE OF BACK SLOFE EXPANSION JOINT FILL WITH MORTAR {:3 BY VOLUME
—— @S MM. O.7S M. LONG
L-orTed  CINNING ~BHTCH LINNING
DITEH LiNNING
—_ EXISTING GROUND LINE - ' DETAIL OF COARSE GRAVEL FILTER FOR AREA OF SEEPAGE
- SCALE (15
-
-
-
-
///
# NOTES
PROTECTION ON BACK SLOPE FOR HIGHLY EROSIVE SOFT ROCK EXCAVAI‘:!AOL’: DETAlN. OF BACK SLOPE PROTECTION I ALL DIMENSION ARE W METERS UNLESS OTHERWISE iNDICATED,
NOT To SCALE 1325

2. THE FERRC - CEMENT BACK SLOPE PROTECTION AS SHOWN ON THIS DRAWING SHALL APFLY FOR
HIGHLY EROSIVE SOFT ROCK BACK SLOPE ONLY .
3. FRICR TO CONSTRUCTION, THE BACK S5LOPE SHALL BE FURNISHED AND WELL COMFPACTED o THE

47 SKELETON STEEL WIRE @ 3.55 MM. (@ 0.7S20.75 SPECIFIED SLOPE .
©/ ON BACK SLOPE HOLD WITH @9 MM, ANCHORAGE ROD k

- p-SLOT0.075020 -~ CONTRACTION JGINT 075 M. LoNe @ 150 M. | 50 THE MORTAR PROFORTION SHALL BE CEMENT I SAND RATIO 1%1.75 BY WEIGHT AND W/C RATIO = 0.40
/ S 5. CEMENT USED SHALL CONFORM TO TIS. 80 . N
7 T - 1T T 1 1T i o306 ] 6 HEXAGONAL STEEL WIRE MESH SHALL GONFORM TG TIS 208 TYFE'A" THE SIZE OF MESHM IS 52 MM
N / . ; ! ] : | w ! : AND PITCH LENGTH IS 55.2 MM, 50¢50 MM. SOUARE WELDED WIRE FRABRIC OF 2 MM. DIAMETER
g Jedeets RN /_ CONTRACTION YT " \q WIRE SHALL BE LSED INSTEAD OF HEXAGONAL STEEL WIRE MESH,PROVIDED THAT THE STEEL
/ : H Z ! H ", ]
¥y _ : ] L H 3 ' , - é: %‘. i "'6,;\ WIRE SHALL CONFORM TO TIS 194 . RUSTY WIRE SHALL NOT BE USED.
N Lt -2 g 7. SKELETON STEEL WIRE {FOR HEXAGONAL STEEL WIRE MESH ONLY ) SHALL CONFORM TO TIS I94.
: ]| L N 5. ANCHORAGE ROD SHALL CONFORM TO TIS 20 GRADE SR 24.
7 : ! I Ii : ST E 8. LAPPING OF MEXAGONAL STEEL WIRE MESH SHALL NOT BE LESS THAN 5§ AND 10 GM, FOR NARROW
L s ] & £ 0 o= | o] M o L o SIDE AND LONG SIDE RESPECTIVETY, AND TIED WITH STEEL WIRE AT EVERY 10 CM.
P i N NN 06 M. 0.56 b LONG @ 300 M 0. COMTRACTION JOINT AND EXPANSION JOINT SHALL BE SEALED WITH MORTAR |13 BY VOLUME.
20 L’ ""E'E% EXPANSION JoINT o igﬁg"%ﬁ? v T o Il SIZE OF COARSE GRAVEL FILTER SHALL HE RETWEEN 2/8" ANG 2"

{2, THE THICKMNESS{T) OF FERRG - CEMENT SHALL 8E VARIED FROM 3 TO § CM. DEPENOING ON
SMOOTHNESS OF BACK SLOPE AREA. )

COMCRETE 1:28 4 BY VOLUME

&% MM. ANCHORGE ROD

X ® .
;I;&N OF BACK SLOPE PROTECT!?O§ " 0.75 M. LoNG SEE 030 0.30' 050 @300M I3. IF S0iL CONDITION ON BACK SLOPE IS GRANULARI S0IL, THE ANCHORAGE ROD SHALL BE
\\ GROUTED WITH MORTAR (I1I3 BY YOLUME! 5 CM. WIDE .
® i4. AS DIRECTED BAY THE ENGIMEER FERFORATED FPIFE SHALL BE SUBSTITUTED FOR DRAINAGE
\\_ SLOT N AREA WHERE SEEPAGE FLOW 1S MiIGH.
/7 HEXABUNAL STEEL WIRE MESH @ 1.25 MM. DETAIL OF ANCHORAGE ROD IS. AY THE APPROVAL OF THE ENGINEER , THE CONTRACTOR MAY USE THE SHOTCRETE SYSTEM
fff SCALE res IN AFPLYING MOCRTAR. .
SRV R B. GEOTEXTILE SHALL BE NONWOVENS TYPE , WEIGHT 140 G./M IMIN) SHALL CONFORM TO ASTM. 3776
§ /“PV.C.F'lFE @3" 4 MM, THCKNESS Jlr---F’.\l’.C.F‘IF"E o2 l&“ 3 MM, THICKNESS I7. IF NECESSARY THE SLOFE MAY BE SHAPED TD BE sTEPS WITH 1.00 METER WIDE FOR
) _2*_ Jl.r' £ BLOCKAGE OF INNER AND QUTER FIFE MAINTENANCE PURPOSE .

o e :l _l?:’i’f:“::::::::::g:- I8. THE BOUNDARY OF FERRQ-CEMENT CONSTRUCTION SHALL BE AT THE BEGINNING AND END OF ERQSION AND AT THE

S ¢ T A T DRAINAGE FOLES : BEGINNING . FERRO - CEENT SHALL BE CONSTRUCTED AT THE SUITABLE DISTANCE PRIOR T THE EROSION POINT.
g3 Loz ] ——— KINGDOM OF THAILAND

S| | WEEP HOLE B2 b, ARoia AN WARRANTING FEATURES FOR MINISTRY OF TRANSPORT AND COMMUNICATIONS
o 53 DEPARTMENT OF HIGHWAYS

2 {2t WEEP HOLE @ I2 MM. GEQTEXTILES{SEE NOTE 16) FERRO - CEMENT CONSTRUCTION STANDARD DAAWING

=] ",

/. s or 1ot e swact ox covengs I e ExsTiv siores wusT 8 sTaBLe. FERRO- CEMENT BACK SLOPE PROTECTION
< WITH PV.C. CAP 2. EROSION OF WATER AFPEARS BUT NOT SLIDE . DESIGNED * DOMH. & CONSULTANTS l CHECGKED : é;‘ DATE JULY 1994
DETAIL OF HEXAGONAL STEEL WIRE MESH OUTER PERFORATED PIPE INNER PERFORATED FIPE 3. NOT RECOMMENDED FOR HIGHWAY LEADING TO PLAGES TG VISIT :
HOT ™ SCALE : SUBMITTED : > _gum . SCALE AS SHOWN
DETAIL OF PERFORATED PIPE FOR DRAINAGE OF VIEWRG FOINTS 5. Ko ko . bot Tone. oreoror or wooston o pesi vsm | puee o, 5p-208
NOT TGO SCALE APPROVED : -
" N DIRECTOR GENERAL) EHEET NO. 63




REMARK !

VARIES VARIES
rHis METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN TR 00 | 100 100 : ors 075 o075
SPECIFIG {OCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE CONCRETE SGUARE GRID TYPE "a"oR "B" 1 _,-”:50 4 i '
{ SEE -CONSTRUCTION DETALL 47 e : :
APPLIED WITH THE FIRM INFORMATIONS CONCERNED AND - : : -
{ ;
RECOMMENDED BY THE ENGINEER. | -5 wssply - : T gunyl _'_E
- F3 ! H - .
B S o[- i ' : :
! o~ &)y \__ y . i1 -~ THE TOP HORIZONTAL fosT
//J, o alf THE TOP HORIZONTAL #OS . HORIZONTAL FOST
- = = N H
g L z & g — HORIZONTAL POST
OF ROADWAY E3 al= / .
- x . < I
. s -SEE DETAIL “ A - L .
CONCRETE SQUARE GRID TYPE "A"OR"B e g 4—- = i i S8 — VERTICAL EDSE POST
{ SEE CONSTRUCTION DETAIL 4} / ) |
v n A
! ‘ bee.. VERTICAL EDGE POST - , VERTICAL POST
! Ll
_ § VERTICAL POST £
1 - AN >
————— - @ 9 MM, 0.60 M. (MIN.) TIED ROD : —ANCHORAGE  POST ) |
_____ 8 | A _
- ~——S5UB DRAIN SYSTEM = -- e :If 7——ANCHDRAGE POST
BENCHIN {IF NECESSARY 3 I
— .. —BIGE DITCH LINING ACCORDING TO ) N
DWG. NO. DS - 201 OR DS - 202 PO 4
ROCK (@ ©.50 M. MAX. Y MIX WITH COARSE SAND 1 '
FOR SUB DRAIN (IF NECESSARY ) : 1 THE BQTTOM HORIZONTAL POST
e EXISTING GROUND SECTION OF CONCRETE SQUARE GRID SLOPE PROTECTION +—-
SCALE 1 100 : :
: [ $IOE DITCH LINING ACCORDING TG
o DWE. NO. DS- 201 OR DS- 202
090 L0895 FOR TYPE "A" Q
©.660 (0.846VFOR TYPE "B" _
0660 (0.645]1 FRR TYPE "A" |_oles THE BOTTOM HORMZONTAL POST
04T0 (0385 YFOR TYFE '8 | - PLAN OF CONCRETE SQUARE GRID
n L]
{ SIZE 075 x075 M.) TYPE ' B
] | | o [——SIDE DITCH LINING ACCORDING TO  gon) & 1 - a3s
a L — o DWG. NO. DS-201 OR DS-202 :
g “A nj °
o
L - i _u
] g i . STRUCTION DETAILS
3. ANCHORAGE POST ©i HORIZONTAL POST PLAN OF CONCRETE SQUARE GRID CONSTRUCTI iL
Noalk |, CONMCRETE SQUARE GRID USED HERE ARE THOSE OF PRECAST MEMBERS EXCEFT FOR THE
@ 0125008 oS o, 028 D128 (SIZE 1.00x1.00M.) TYPE " A
- I L5 ! . SCALE L 2E ANCHORAGE POST WHICH CAN BE CASTED IN-PLACE. THE FROPORTION OF THE CONCRETE
[+] | Loy g o . | -
_]J:: b - = L L i rem MIXTURE IS 1.2 4 BY VOLUME [WITH CRUSHED ROCK OF 1" MAXIMUM ).
H 4 f | .
w | Y g, . ] & h ! 2. THE PRECAST MEMBERS MENTIONED ABOVE MAY BE THE KING OF PRESTRESSED COMCRETE.
=} S i : : ! - i
t ot ; A | NEVERTHELESS [T IS UP TO THE APPROVAL OF THE LOCATION. AND DESIGN CIVISION DO.K.
S . g 0,660 {0645 FOR TYPE " 4" PN ' '
C oz lee| oz AP © A S ! 3 REINFORCING STEEL AND TIED ROD SHALL CONFORM TO TIS. 20 GRADE SR 24.
w ! P ; ] | .
: 3 g — 0410 {0385) FOR TYPE "B” .} : : — TOP SOl FOR GRASSING 4 THE CONCRETE SQUARE GRID SLOPE PROTECTION CAN BE BROUGHT T0 USE FOR ANY BACK
IR DR i ¥ ! ! m%" HOLED THROUSH- ——BACK SLOPE OR SIDE SLOPE SLOPE AND SIDE SLOPE PROTECTION A% LONG AS THE EXISTING SLOPE STABILITY OF THAT
‘o [ S b= ! 3
= g g THE TOP HORIZONTAL (OR BOTTOM) EDGE posT ! ANCHORAGE FOST PARTICLLAR SOILS CAN BE STABLE.IN THE CASE OF TOD STEEPER SLOPE OR THE TENDENCY
pq b . OF SOIL'S ERQSION, CONCRETE SQUARE GRID TYPE "B” (SIZE OT5x 075 M} IS SUGGESTED.
bt MORTAR [GEMENT ; SAND = 113 8Y VOLUME }
8 . P e—— B9 MM.AO.60 M (MIN) 5. AFTER FINISHING THE BACK AND SIDE SLOPES ACCORDING TO PLAN, THE CONSTRUCTION OF
g% REMARK © ANY NUMBERS IN (.____) INDICATE THE VERTIGAL POST —- - _ rED ROD, PAINTED WITH
e I i
N . . PREGAST MEMBERS WITH CLEARANCE 0P SOIL FOR GRASSING RUSTPROOF PAINT TWICE CONCRETE SQUARE GRID SHOULD BE PROCEEDED RIGHT AWAY BY WORKING FROM THE
3 i I g {FIXED IN PLACE} BOTTOM UP TD THE NEXT LEVEL. IF A LITTLE ERGSION IS SHOWN IN THE BACK OR SIDE
A 9 9. - SLOPE, IT IS THE ENGINEER'S DIRECTION TO ADAPT OR ADJUST THE SLOPE. THE LENGTH OF
.l —_ —_— —*— = - _E .- - : :
0019—— : T Er % ANCHORAGE POST OR TIED ROD SHALL BE ADJUSTEC TO FELD CONDITION. THE TIED ROD
YERTICAL POST © h
______\TERT‘GAL EDGE POS 08 . CAN BE LONGER N RICH SOIL.
MEMBER DETAILS DETAIL "A" ANCHORAGE POST & T|E? R?g 8 B CM. THICK OF TOP SOIL IS USED IN CONCRETE SQUARE GRID IF NOTHING ELSE 15 STATED
B SCALE 1715 SCALE LT
2m06 M. x 0.26 I, CROSS BAR THE SOIL MUST BE WELL MIXED AND COMPACTED WITH ORGANIC FERTILIZER IN THE
—2-% 6 MM
a0 PROPCRTIGN OF 2.1 BY VOLUME.
T-@6MM FOR TYPE "&" [ o PR "
ST e, For TYPE BT /’ 2-¢ 6 MM _ 7 N THE AREA OF UNDERGROUND WATER SEEPAGE , 1% -3 " CRUSHED ROCKS CAN BE
008 : o, _T-S6MM. FOR TYPE "A"
- - . @_‘ ! 5 M. CHAMIER / 7TE.aewa for TRE G" —— 5 MM, CHAMFER COMPACTED IN THE CONCRETE SGUARE GRID AS WELL AS TOP SOL.
o ¢ | | ] / e / Lo 8. IN CASE SPECIFIC OF GRASSING IN CONCRETE SGUARE GRID , DWG. NO. SP- 203 OR SP-204
8f | A A T A ¢ N A ; S 2 ’ T ' A ! WHICH |§ FOR GROWING YETIVER GRASS ARE TD BE CONSULTED.
R, A i 4 A L a St BRI R R s .
i T '@_} o T ; o ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. _6.934 ©.924) FOR TYPE "A" _ 0680 (08458} FOR TYFE "A" )
[ Lowes, | o8 |
L 0.684 (0674} FOR TYPE_"B" 0.410 (0,395) FOR TYPE g
e 2684 10874 )
SECTION (A)-(A) | !
- —= ; ' : : - ~— 2~ 06 MM.-—-— .
———2-06MM x D26 M, CROSS BAR =y SCALE 7 s . i . ! \
e —, | o N e KINGDOM OF THAILAND
| : . ~ I o s P . MINISTRY OF TRANSPORT AND COMMUNICATIONS
; SR : s . SANCREIR R z o N DEPARTMENT OF HIGHWAYS
he e e f.l G STANDARD DRAWING
7-86MM FOR TYPE "A" /S CONCRETE SQUARE GRID SLOPE PROTECTION
5-86 MM. FOR TYPE "B" K 7-D6MM FOR TYPE"A" -
BE-@6MW FOR TYPE'R" : DESIGNED @ D.O.H. B CONSULTANTS |'cHE'chD :é,-! DATE JULY 1484
’ - TTED : SCALE AS SHOWN
REINFORGING STEEL OF THE VERTICAL POST _ REINFORCING STEEL OF THE HORIZONTAL POST SECTION suBH SF B
SCALE 1 75 SCALE 1 . 75 SCALE ) 1 . 15 (CIFECTOR OF LOCATION & DEGKGN DAVISION| | owa. o SP-202

. APPROVED : ) _meslodyenn —— CET
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-+ v-—CONCRETE SOUARE GRID TYPE"AYOR "B"
ACCORDING TO [WE NO. 5P - 202

METHOD | GRASSING BY NO COVER 7

SCALE s -

. -

- EXISTING SROUNG LINE

3CALE

CONSTRUCTION DETAILS

| PERIOD FOR GRASSING | AFTER THE CONSTRUCTION OF CONCRETE SQUARE GRID 15 FINISHED , BRASSING SHOULD
BE QUICKLY PROCEEDED ACCORDING TO CERTAIN GRASSING METHODS AMD SUITABLE PERIOD WHICH 13 THE
TIME OF |-2 WEEKS BEFORE RAINY SEASON .

2. TOP SOIL | TOP SOIL IS COMPOSED OF RICH SOIL [ MO S5TONES OR EXISTING BUILDING MATERIALS } AND
G000 ORGANIC FERTILIZERS SUCH AS BKK.2Z (BANSKOK 2} ORGANIC FERTILIZER OR DRY COW MANURE .
THE PROPORTION 1S 2 11 BY VOLUME WiTH ENDUGH MOISTURE FOR GHASS GROWING .

3. GRASSING METHOD | [ NO COVER) © THERE ARE 3 WAYS - SEEDING , NODING , BULBING , AS FOLLOW .
3| SEEDING

3.1 PUT&- 7 GM, THICK OF TOP SOiL IN THE CONCRETE S5GUARE GRID AND WELL COMPACTED.
T 3.1.2 SCATTER THE SELECTED SEEDS ACCORDING TG ITEM & INTO THE SQUARE GRID.
313 FILL |-2 CM.OF TOP SOIL OVER THE SEEDS AND WELL COMBACTED IT, MAKING EQUAL THICK
TO CONCRETE SQUARE GRID (8 CM.Y .

5.2 NOODING
3.%2.| FOLLOW THE STEP 3.1.1 EXGEPT FOR THE THICKNESS OF THE TOP SQIL - 8 CM.

3.2.7 USE THE WELL SELECTED AND PREPSRED GRASS NODES ACCORDING TO STATED AMOUNTS IN
TEM & . SCATTERED PLANTING THE MNODES.

3.3 BULBINS
3.3, FOLLOW THE STEP 3.2.1
3.3.2 USE THE WELL SELECTED AND FREPARED BULBS ACCORDING TO STATED AMOUNTS IN ITEM €.

SCATTERED PLANTING THE NODES. :
THE CONTRACTOR MAY EXPLOIT EITHER WAY OUT OF THOSE THREE WAYS MENTIONED ACCORDING TO

THE AREA AND CONVENIENCE OF FINDING THE GRASS. THE W&rS 3.1 AND 3.2 AND 3.3 CAN BE MIXED.

IF S0, THE AMOUNTS OF SEEDS. NODES , AND BULBS BHOULD BE REDUCED UP TO THE SUITARILITY AS

DIRECTED BY THE EMGINEER AND APFROVED BY LOCATION AND DESIGN OVISION D.OH.

4. GRASSING METHOD 2 {WITH SACKS OF TOP SOIL AND SEEDS ) | DO AS FOLLOWS .

4.1 PREPARE TOP SOIL AS IN (TEM 2.

4.2 GET CERTAIN SACKS AS FROM 1TEM 5.

4.3 MIX THE SELECTED SEEDS AS FROM (TEM & WITH TOP SOIL. THE SEEDS USED MERE MUST BE TWICE
THE AMOUNTS OF STEPS 3.1 . THE AMOUNT OF SOIL 1S I7.5 K&./54CK AND 13.75 - KG. /SACK FOR
CONCRETE SQUARE GRID TYPFE "A" AND " B" RESPECTIVELY .

4.4 ARRANGE THE SACKS OF TOP SOIL AND SEEDS IN THE CONCRETE SQUARE GRID BY LAYING THEM
OOWN AND FOLDING THE SACKS AS SHOWN IN THE FIGURE. ADJUST THE SACKS AND MAKE THEM
LOOK LIKE THE SHOWN FIGURE { THE APPROKIMATE THICKNESS OF B CM.) THE QUANTITY OF TOF SOIL TN
THE SACKS GAN BE ADJUSTED SO THAT THE SACKS CAN WELL FIT THE GRID .

—

SIDE DITCH LENING. - --

GRASSING IN CONCRETE SQUARE GRID SLOPE PROTECTION
15

CONCRETE SCUARE GRID-- -1=
TYPE " A" ACCORDING TO
DWG.NO. &P =202

SACKS WiTH TOP SOIL AND SEEDS —-———1

FOR CONCRETE SQUARE GRID TYPE"A"

CONCRETE SOUARE GRID
TYPE" B" ACCORDING TO
DWG. NO. 5P - 203

SACKS WITH TOP SQIL AND SEEDS ) -

SACKS WITH TOP SOIL AND SEEDS
VERTICAL POST

FOLE 15 CM. -THE TOP OF SACK AND
PUT URDER ITSELF ’ -

7 SACK WITH TOR SOIL AND SEEDS

VERTICAL POST—-m——— —VERTICAL POST
I

FOLD |5 CM.-THE TOF OF SACK AND e
FRESSED IT WITH THE NEXT ONE.

we=FOLD IS OM.—THE TOP OF SACK AND
PUT UNDER ITSELF

ALTERNATIVE 2

SECTION (A)-(A) ARRANGEMENT OF SACKS

SCALE .75

s

VETIVER GRASSING —-
SEE DWG.NQ.SP-204

1,1 L
METHOD 3 VETIVER" GRASSING IN
CONCRETE SQUARE GRID TYPE "A"

FOR CONCRETE SQUARE GRID TYPE "B"

METHOD 2 GRASSING BY SACKS WITH YOP SOIL AND SEEDS SCALE 1.is
15

SCALE

4

DETAIL OF SACKS | THE SACKS SHOULD BE AS FOLLOW

5.1 SACKS MADE FROM NATURAL FIBRE | THE SACKS SHOULD HAVE THEIR NETS THAT ARE NOT TOO
LOOSE OR TOO TIGHT. THEY SHOULD BE STRONG ENOUGH 50 THAT THEY WILL NOT BE BROUKEN
WHILE BEING REMCVED. ALSO THEY SHOULD DECAY IN THE COURSE OF ONE YEAR. THUS THE
JUTE DAGS ARE INTRODUCED AS THER | INCH WOVEN THREADS CONTAIN 7.5 WARP STRINGS
AND 12 WEFT STRINGS ( £ 0.5 STRING DEVIATION ). THE $I2E OF SACK FOR CONCRETE SQUARE
SRID TYPE"A" 18 33x 50 CM. { £ | CM. DEVIATION } AND THE SIZE FOR THE TYPE'R" IS
30.5x 52 CM. (X 1M DEVIATION ),

5 2 SACKS MADE FROM SYNTHETIC FIBERS | THE SACKS MUST FPOSSES THE QUALITIES ACCORDING TO
ITEM 5.! AND MUST COMPLETELY DECAY WITHIN ONE YEAR, YET THE ARPROVAL OF THE LOCATION
AND DESIGN DIVISION D.O.H.

KINDS OF GRASS AND WAYS OF REPRODUCING

&.) GEMERAL SPECIFICATION | USE ANY OF LOCAL KINDS OR ANY THAT CAN SE FOUND IN THAILAND
A5 THEY LIVE LONG AND CAN HOLD VERY WELL TO THE GROUND . THEY ALSQ SURVIVE IN ANY
BAD STATE OF SOIL AND EMVIRONMENT . INFORMATION IS AS FOLLOW |

SEEDS ' QUALITY
NO. |COMMON NAMES SCENTIFIC NAMES NAYS OF REPROCUCING PURITY RATE OF GROWTR
NOT LESS THAN (%3 NOT LESS THAN(%)
1 wdrgd BRACHIARIA RUZIZIENSIS SEEDS - 70 30
2 (agmduavgdu | PasPALUM PLICATULUM SEEDS &0 a0
3 [wdwwan CYNODON DACTYLON SEEDS OR NODES 40 30
4 |nenamd CYNODON PLECTOSTACHYUS | NODES OR BULBS
5 adiBruumdos | BRACHIARIA HUMIDICOLA NODES OR BULBS '
6 |[vgrunbe PASPALUM NOTATUM OFFSHOOTS OR SEEDS
7 [wefrBunn ELEUCINE INDICA SEEDS 40 25
Famszgals
8 |daaw CENTROSEMA PUBESCENS SEEDS a0 50
Hﬁlﬂ&lﬁ"l STYLOSANTHES HAMATA ! SEEDS 70 25
1o |Hadsrin MACRGPTILIUM n‘rmpmsumi SEEDS i 80 25

AND SEEDS " MOISTURE IS NOT MCHE THAN 10 %
6.7 SEEDING  QUALITY OF SEEDS SHOULD CONFORM YO ITEM &1 (10- |15 6M7 hf)

i

&.3 NODING . USE RATHER OLD BUT STRONG STEMS WHICH HAVE AT LEAST 4 NODES EAGH{100-120 STEMS/IfJ

6.4 BULBING | USE STRONG BULBS (120- 140 BULBS / Mz.}
THE COMTRACTOR CAN USE OMLY OME KIND OF GRASS OR MANTY DIFFERENT KINDS , BUT THE NUMBERS

OF EASH KIND NEED 1O BE ADJUSTED ACGORDING TO SUITABLE PROPORTION . GENERALLY . BEANS WITH
THE RATE OF GROWTH 10 - 15 STEMS /M ARE USED TO MIX WITH OTHER GRASS. ANY OTHER KINDS OF
GRASS [ NOT MENTIONED N THE TABLE ABGVE) CAN ALSO BE USED AS DIRECTED BY THE ENGIMEER AND
APPROVED BY THE LOCATION AND CESIGN DIVISION D.C.H.
7 GRASS CARING °© THE CONTRACTOR MUST TAKE GOOD CARE OF THE GRASS S0 THAT THEY GROW WELL

WITHIN 3 MONTHS |, THERE SHOULD BE COVERED NOT LESS THAN 75 % OF THE GRID AREA ANYWHERE. THE GROWTH

PERCENTAGE LESS THAN THIS THE CONTRACTOR MUST MANAGE TO REACH THE PERCENT OTHERWISE.

THE AGRICULTURAL OPERATION TO INCREASE GROWTH OF GRASS COULD BE OONE. .

THIS DRAWING CAN BE USED FOR GRASSING IN CONCRETE GRID BEAM { ACCORDING TO DWG.NO. SP-301 ),

ALL DIMENSION ARE IN METERS UNLESS OTHERWISE WODICATED .

REMARK

THIS METHOD OF SLOPE PROTECTION 15 SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAWN CONDITIONS . IT SHOULD BE APPLIED WITH

THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY THE ENGINEER .

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD GRAWING

GRASSING JN CONCRETE SQUARE GRID AND GRID BEAM

DESIGNEDR : D.O.H. 8 COMSULTANTS ‘ CHE.CKED:&L DATE JULY 1994

SUBMITTED : SCALE A5 SHOWN
- | SeE A
[WRECTOR QF LOCATION 4 DESIGN OMISIGN owa. NG.SP-203
APPROVED : ol |
SHEETNO. 63

FAYE |DIRECTOR GEMERAL)




SEE DETAL "A"
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VETIVER GRASSING—

OF ROADWAY -
-

VETIVER GRASSING

DETAIL "B" FOR GRASSING IN CONCRETE SOUARE GRID )

VETIVER GRASSING
[ iIF NECESSARY }
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SIDE DITCH LINING ACCORDING TO
DWa, NO. DS - 200 OR DS - 202

PLAN OF VETIVER GRASSING IN
CONCRETE SQUARE GRID TYPE A

SCALE
~--—BACK SLOPE OR SIDE SLOPE

£~ REUSED AND RECOMPACTED

PLAN OF VETIVER GRASSING IN
CONCRETE GRID BEAM

|——-—-— CONCRETE SQL.IARE GRID
ACCORDING TO DWG. NO. 3P -

----- REUSED AND RECOMPACTED

{ GROW AS NECESSARY )

2% . | [ """ BRIDGE FINISHED SLURFACE
: i

=

GROW IN CURVE
AS SHOWN IN THE FLAN

SEE DETAIL " A" OR"B"——

20 CM. OF CLAY (Pl YIRS COMPACTED ACCORDING TO——!
BRINGE ﬂPPRON:H FILLING STANDARD

SECTION ._

SCALE 100

SCALE

VETIVER GRASSING AT BRIDGE SLOPE PROTECTION

— SEE DETAIL "a"

DWE. NO, D5- 201 OR D5 -'202

1

202

EXISTING 50IL
VEYIVER GRASS BHOOT —- s EXISTING SOIL VETIVER GRASS SHOOT ———- -mem-
S0IL MIXED——— ‘ozotmdusmam; SOIL MIXED WITH FERTILIZER —----— - 020 (ADUUSTABLE |
WITH FERTILIZER i - —BACK SLOPE OR SIDE SLOPE
SOIL IN THE POLY BAG o SOIL IN THE POLY BAG————
=N
SOIL MIXED WITH FERTILIZER — ~g=--= A 15 CM. - WIDE SOIL MIXED WITH FERTILIZER——
AT THE BOTTOM OF THE HOLE AMD 15 CM.- DEEP HOLE AT THE BOTTOM OF THE HOLE )
0025_“_ 15 __‘ Lo 025 /%7 15 | po2
i :
,_I 020
L) L] ]
DETAIL A DETAIL "B
- sCaLE 1 o 10 SCALE 1o
Tapigany ROAD FINISHED SURFACE F— = -—— ABUTMENT
Ly _.’
H E,,E ———HRIDGE FINISHED SURFACE 200 . 20 CM, OF CLAY [Pl 311%} COMPACTED ACCORDING TO
! I’_ : ARIDGE APPROACH FILLING STANDARD
I T .
) e s s | e GROW N SQUARE,
i DISTANCE BETWEEN ROWS 1S 1.00 M.,
———-GROW IN ROWS ? THE LAST HORIZONTAL ROW CAB BE ADJUSTED
{ DISTANCE BETWEEN ROWS IS 0.50 M.} hi %
- A
~ EARTH FILE - -
['g
>
T
e g ,
g ' A
AL 20CM.OF CLAY (Fl 211%) COMPACTED ACCORDING TO -~ - | I"mo SHAPE THE CANAL SLOPE — - === % |_940
L33 1) BRIDGE APPROACH FILLING STANDARD : 4 - TO SUIT THE BRIDGE AFPROACH SLOPE 4%39_"- —
hid ]
i
Y
Eo SECTION @ . SECTION @ ©
S S _C?> SCALE SCALE . 100
i -
3 e -
iy £
htd -
ot Ta ROAD FIMISHED SURFACE—~ ——-- ——— VARY SLOFE IN ACCORDANCE WITH WINGWALL SLOPE
3 L e REMARK
: | VETIVER GRASS SHOOT @ ©.15 M. :
i
r

oR "B"

SIDE DITCH LINING ACCORDING TO

VETIVER GRASSING AT SIDE DITCH LINING

30

CONSTRUCTION DETAILS

1.

+

THE VETIVER GRASS SHOOTS | VETIVER {YETIVERIA Z{ZANIOIDES NASH } SHALL BE
LOCAL #INDS OR ANY OTHER APPROPRIATE ONES AS APPROVED BY THE LOCATION AND -
DESIGN DWISION DOH. VETWER SHOOTS SHOULD BE RESTED IN A POLY BAG WHICH HAS
DIAMETER OF 3 INCHES AND THE LENGTH OF 7 INCHES_(SIDE-— FOLDEQ ) BEFORE .
PLANTING . EACH BAG WHICH CONTAINS SOIL AND FERTILIZER IS TO SERVE 1-2
VETIVER SHOOTS. THE SHOOTS WILL BE RESTED IN THE RAGS FOR 1% - Z‘E MONTHS
BEFORE BEING TAKEN TG THE PREPARED SOIL .

HOLE DIGGING AND GROUND . PREFARATION | AFTER THE WORKS FOR BACK SLOPE, SIDE
SLOPE , BRIDGE APPROACH SLOFE , AND BANK SWOPE ARE FINISHED ACCORDING TO

THE CONSTRUCTION PLAN, GROUND PREPARATION FOR VETIVER FLANTING SHOULD BE
WHICH 1S 15 CM. WIDE AND 15 -20 CM, DEER

STARTED BY DIGGING A HOLE

A GROOVE ALONG THE ROW OF VETIVER SHOULD BE MADE AND THE BOTTOM OF
THE GROOVE SHOULD BE COVERED WITH B - 10 CM. OF EXISTING SOIL MIXED WITH
SOME FERTILIZER. THE FERTILIZER MUST HAVE THE SAME QUALITY AS BKK.2
{ BANGKOK 2 ) FERTILIZER OR DECAYED MANURE, THE PROPORTION OF SOIL AND
FERTILIZER IS 11 BY VOLUME AND THE SCIL AND THE FERTILIZER SHOULD BE
WELL MIXED,

IN THE PLAN. THE DISTANGE

PLANTING . THE SPACE BEIWEEN RUWS 15 RS SHUWN

BETWEEN TWO SHOOTS IS 15 CM. TRIM AND LEAVE THE LEAVES OF THE SHOOTS
FOR 20 CM. BEFORE PLANTING, CuT OFF THE BOTTOM FPART OF THE BAG AND LET
10 CM, OF THE ROOT BE SHOWN. TakKE OFF THE BAG AND FUT THE VETIVER
BHGOT O THE PREPARED HOLE. FILL THE HOLE WITH THE PREPARED SOIL AS
SHOWN AT DETAIL "A" AND" B " AFTER 15 - 20 DAYS OF PLANTING, POUR HALF A

TEA — BPOON OF AMMOMIAM SULPHATE FERTILIZER(21.0:07 OR ONE-FOURTH OF TEA-SPOON
OF UREA FERTILIZER (46  0.0) OVER EACH HOLE AND OVER EACH SPACE BETWEEN
HOLES. FILL THE HOLE WITH SO0ME EXISTING SOIL AND COMPACT TO MEET EXISTING SLOPE.
PERIOT FOR PLANTING | THE SUITABLE PERIOD SHALL BE 1-3 WEEKS BDEFORE
RAINY SEASON, FLANTING FOR THE BRIDGE APPROACH SLOPE PROTECTION SHOULD
BE DOME DURING THE LOWER WATER LEVEL.

FLANT CARING . THE RATE OF SURVIVAL OF VETIVER SHOULD 8E NOT LESS THAN

85 % AFTER 2 MONTHS OF PLANTING. If LESS, THE CONTRACTOR HAS TO REDO

THE PLANTING WITHIN 15 DAYS. THE MEW. PLANTING WILL ©F RECHECKED AFTER

ANGTHER 2 MONTHS. THE INEVITABLE OSESTRUCTION OF THE SHDOTS BY HNATURE

AT THE BOTTOM OF BRIDGE APPROACH 1S AN EXCEPTION.
THE SHOOTS | OTHER THAW THE LOCAL SHQOTS, THE COMTRACTOR MAY USE
ANY  SHOOTS REPRODUCED THROUGH WVARIOUS WAYS, SUCH A5 BY TISSUE
CULTURE BUT THE QUALITY OF THE SHDOTS NEED TD BE AFFROYED BY
THE LOCATION AND DESIGN DIVISION DOH.

LEAF TRIMMING ANT FERTILIZING. . THE VETIVER WILL BE TRIMMED AND
FERTILIZED EVERY 4 MONTHS IN THE FIRST YEAR OF VETIVER GROWTH AND
EVERY & MONTHS I THE CONSECUTIVE YEARS. THE TRIMMING SHOULD LEAVE
THE HEIGHT OF THE FLANT FOR 30 -50 CM. AFTER THE SECOND LEAF TRIMMING,

NFK FERTILIZER (15 -15-157 SHOULD BE PUT ON THE GROUND IN THE

FROPORTION 15 GRAMS PER METER ©OF VETIVER GRASS ROW.

VETIVER GRASSING FOR BANK PROTECTION | VETIVER GRASSING CAN ALSG 6F
APPLIED TO PROTECT EROSION OF ROADWAY SLOPE ALONG THE RIVER. THE LENGTH OF
PLANTING SHOULD 8E DEPENDED ON THE MATURE OF THE RIWER SONBDITION AND
APPROVAL BY THE ENGINEER.

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE |NDICATED,

THIS METHOD OF SLOPE PROTECTION 1S SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY

THE ENGINEER.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
VETIVER GRASSING FOR SLOPE F'ROTE_CT[ON

DESIGNED . DO.H B CONSULTANTS | CHECXED ={__._-,-,.. PATE JulY 1894
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OF ROADWAY Pl
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A . P
i w——— TYPICAL CROSS - SECTION FOR DEEP CUT AND HIGH FILL
" u . EEE OWS, MO, TS5 - 501

HYDROSEEIRNG ———, |
wwwww AR §
L

ROCK { @ 0.30 M. MAX. ) MIX WITH COARSE SAND —-------\

FOR SUB  ORAIN LIF NECESSARY 3} N a e

v
EXISTING GROUND —— S 9 \ !
\ - e — - BENCHING

™,
\—-----“- SIDE DITCH LIMING
ACCORDING TO DWG. NO.DS- 201 OR DS- 202

———S5UB DRAIN SYSTEM {IF NECESSARY)

HYDROSEEDING FOR SLOPE PROTECTION

NOT T SCALE
CONSTRUCTION DETAILS REMARK
1. AREA PREPARATION ANY OTHER KINDS THAT HAVE THE SAME QUALITIES AS MENTIONED IN ITEM 21 CAN ALSQ. THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
11 AFTER THE EARTH WORKS OF CUT AND FILL ARE FRISHED AS FLANNED, HYDROSEEDING SHOULD BE USED, YET AS DIRECTED BY THE ENGINEER AND APFROVAL BY THE LOCATION AND DESIGN LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH
BE DONE RIGHT AWAY BEFORE THE OCCURRENCE OF SLOPE ERQSION. DIVISION D.OH, THE FIRM INFQRMATIONS CONCERNED AND RECOMMENDED BY
12 IF THE SURFACE OF BACK SLOPE IS TOO HARD, SHAPE |T BY STRIPPING SOME EXISTING SOIL 23 TWO KINDS OF GRASS OR MORE AS MENTIONED I ITEM 2.2 SHOULD BE USED TGGETHER ACCORDING THE ENGINEER.
THAT IS COVERING THE SURFACE. THE SHAPING WILL MAKE THE SURFACE SOFT AND SHOULD (EAVE TO THE SITE. THE PROPORTION OF THE GRASS MIXED SHOULD BE 15 GM./M? AND HEANS WITH
THE 2.5 CM. THICKNESS OF THE SURFACE. THERE SHOULD BE GROOVED WHICH ARE 5 -7 CM. RATE OF GROWTH 10 -15 STEMS /M2
APART ALONG THE LENGTH OF AREA, 3. OTHER MATERIALS
13 SHAPING THE SURFACE OF THE SIDE SLOFE 1S DONE THE SAME WAY AS N ITEM 1.2 AND YET 31 ACID DILUTE © IN GENERAL, THE pH OF SOR SUITABLE FOR GRASSING IS 4BOUT 5-8.
AS DIRECTED BY THE ENGINEER. IF THE SCIL HAS CONGCENTRATED ACID, USE THESE CHEMICALS TO DHUTE THE ACID CONDITION
14 IN SOME AREAS THAT ARE COVERED WITH BOULDERS, SOFT ROCK OR ROCK WITH SEEPAGE FLOW OF THE SOIL.
OR HAVE RELLS OR GULLIES , THE SOIL SHAFING SHOULD BE DIRECTED BY THE ENGINEER 311 CRUSHED AND BURNED OYSTER SHELL OR .
2. SUGGESTED GRASS AND QUALITIES OF ITS SEEDS 302 DOLOMITE
21 IN GENERAL , THE SUGGESTED GRASS |8 THAT OF LOCAL KINDS OR ANY KINDS THAT HAVE BEEN THE SUITABLE PROPORTION OF THESE CHEMICALS IS USED TO DILUTE THE ACID CONDITION OF SO,
WELL GROWN IN THAILAND THE GRASS USED AS PERMANENT GRASS FOR PREVENTION SOIL ERDSION T0 BE NEUTRAL CONDITION,
SHOULD BE PERENNIAL GRASS AND HAS STRONG ROOTS SYSTEM THAT CaN FIRMLY HOLD TO 3.2 NPK FERTILIZER (15 °15115) . NOT LESS THAK 30 GM./M2
THE GROUND AND CAN BEAR ANY BAD STATE OF SOIL. WHILE N USE, THE GRASS SHOULD 33 TACKIFIER OR BINDER MATERIALS (TAKEN FROM PLANTS ] | WHITE GLUE OR EMULSION
BE MIXED WITH BEAR FLANTS WHICH WILL BE A NITROGEN CATGHER OR MIXED WITH PRODUCED FROM PETROLEUM SHOULD NOT BE USED BECAUSE IT HINDERS THE GROWTH OF
SHORT - LIFE GRASS WHICH WILL BE SACRIFY GRASS , AS DIRECTED BY THE ENGINEER, THE SEEDS. THE TACKIFIER USED SHOULD BE 30 GM./MZ,
2.2 SUGGESTED GRASS AND QUALITY OF ITS SEEDS 3.4 WETTING AGENMT . USED TG PREVENT THE CLINGING AMONG THE SEEDS, WITH SUITASLE PROPORTION.
- - 3.5 INDUSTRIAL DETERGENT | USED TO INCREASE K — VALUE [ PERMEABILITY 1 OF SOIL
TEEDS " QUALITY
THE APPROPRIATE AMDUNT IS Q.1 - 0.2 GM./ M2
NO|  COMMON NAMES SCIENTIFIC NAMES MOIS TURE PURITY  [RATE OFGROWTH NOTE
NOT MORE THAN|NOT LESS THAN| NOT LESS THAN| 36 MULCH MATERIALS °© NOT LESS THAN 200 GM./M.Z
(% (%} (%) :
M
1 mﬁqu BRACHIARIA RUZIZIENSS 10 o 50 4. PUMPING  MACHINE
. SURE MACHINE THAT CAN FORCE THE MIXTURES
s “menwh PASPALUM  PLICATULUM o 66 . THE PREFERABLE KIND 1S THAT OF HIGH PRES
M. AND THAT HAS ITS H HAT CAN SPRAY THE MIXTURES ALL OVER THE PLAGE.
3 | veffuman CYNQDON DACTYLON 10 50 30 AS HIGH a$ 30 EAD T
4 | ndvawuadon BRACHIARIA HUMIDICOLA 10 - - 5. FERIOD OF TIME
YDROSEEDING SHOULD BE DONE 2 -4 WEEKS SEFORE RAINY SEASON.
5 { Nerang CYNODON PLECTOSTACHYUS SPR 0 - - HYDROSEE s
. . WLIZING
s | waiunls PASPALUM NOTATUM . 0 50 30 S FERTW
— 15 GM./ME OF UREA FERTILIZER SHOULD BE SPRAYED ON THE AREA OME MONTH
7 | wifma ERAGROSTIS DIPLACHNCIDES ) 50 30 0-15 8 P
: AFTER  HYDROSEEDING.
8 | ViRl WEEPING ERAGROSTIS PARYIFLORA 10 50 6 .
7 76 % OF GRASS SHOULD GROW AND COVER THE GROUND. 2-3 MONTHS AFTER HYDROSEEDHING ,
LOVE GRASS ERAGROSTIS CURVULA . H
. T HARD SOIL OR ROCK OR BOULDERS.
¢ | vihdum ELEUCINE  INDICA 0 40 25 EXCER KINGDOM OF THA“—AND
: ARE STILL SOME AREAS THAT ARE NOT SUCCESSFULLY DONE
10| ndnRrve LOLIUM  PERENNE o 50 30 B. INVESTIGATION . IF THERE ARE € MINISTRY OF TRANSPORT AND COMMUNICATIONS
v ACCORDING TO ITEM 7, THE CONTRACTOR NEEDS TG REDG THE HYDROSEEDING . : DEPARTMENT OF HIGHWAYS
" | il FESCUE FESTUCA ELATOR 10 . 50 ac GOOD FOR COLD WEATHER : -
) & AMY OTHER OPERATION CONFORMING TG AGRICULTURAL , TO INCREASE EFFICIENCY OF GROWTH, STANDARD DRAWING
12 | W ACACIA ACACIA SPP 0 50 30 TION
. OTEC
Famsznad CAN BE DONE HYDROSEEDING FOR SLOFE PR
n . E "
13| ihane CENTROSEMA PUBESCENS 0 LT 50
DESIGNED : DO.H. 8 CONSULTANTS ‘cuzcxec:é‘;ﬁ DATE JULY 1994
14 &arandh STYLOSANTHES HAMATA 0 ¥0 30 —
. . - SCALE NONE
15| daderfimg MACROFTILIUM ATROPURPURELM 12 90 50 . SUBMITTED: E . g-—rvw- I ——
- (DIRECTAR BF LOCATKON & DESKIN CIVISION) CWG. NO.5F - 205
APPROVED : oy A -
SHEET NO. &5
;ﬂ |DIRECTOA. GENERAL|




|.  GRADE BEAM, GRID SEAM AND END BEAM ARE PRE-CAST. THE LENGTH OF BOTH

e CONSTRUCTION DETAILS
I

GRADE BEAM AND END BEAM IS 10D CM. AND OF GRID BEAM 15 94 CM,

I/—-- ~END BEAM

——sEE DETAIL (B) 2 TO SET THE GRADE BEAM, POUR SOME MORTAR INTG A GRADE BEAM'S EMPTY
SPACE THAT IS FOR INSERTING THE DOWEL BAR WHEN THE SPACE IS FULL,"
PUT ANGTHER GRADE BEAM DOWN SO THAT ITS DOWEL BAR.INSERTS INTO

THE MORTAR -FULL SPACE OF THE PREVIOUS GRADE BEAM. SEAL THE JOINT

- --——POSITION OF TIED ROD

WITH MORTAR.
3. TO SET ANCHORAGE TIED ROD(FOR 4-MEMBER JOINT),AFTER GRID BEAM IS SET
AS [N THE DRAWING,DRIVE TIED ROD INTO IT AND FiLi THE JOINT wWITH MORTAR,
4. FILL TOP SO INTO EMPTY SPACE OF GRID BEAM [8CM. THICK}AND WELL COMRACT
|T, IF THEKE |5 NO SEEPAGE OF UNDEHGROUND WATER IN THE BACW SLOPE.

O

-
-
FIED ROD _ SEE PETAl[C),

F————ENC BEAM

éam:asém _ _ D7 END BEaM
FiLL 1% -3" STONES INTO EMPTY SPACE OF GRID BEAM (10 CM. THICK),IF THERE
TOP SOIL WITH GRASSING 1S SECPAGE OF UNDERGROUND WATER IN THE BACK SLOPE.
5. TO SET END BEAM, DIG INTO S CM.-DEEP HOLES. THE END BEAM ARE O5CM. APART.
STICK EACH TIED RODS (@ 15 MM.XD.50 M., RUSTPROOF PAINTED TWICE )
INTO THE 0.5 CM. SPACES.(NOT ALL THE SPACE ARE NECESSARILY USED,
AS DIRECTED BY _THE IF'RQJEC'I' ENGINEER ) THEN SEAL THE JOINTS WITH

MORTAR . END BEAMS ARE TO BE SET ON THE SIDE AND THE UPPER WHEN THE

GRID BEAM SETTIRG IS FINISHED.
6. IF THE CONSTRUCTION |$ DOMNE ON SLOPE 1/2 1 T 11, TIED RODS MUST BE STICKED
INTG EVERY JOINT OF THE GRIO BEAM. THE GRID BEAM SHOULD BE PUT HORIZONTALLY

S~ -GRID BEAM
END BEAM —.

GRID BEAM --

FRONT ELEVATION
1: 50

SCALE

* g ’ ‘ y AND VERTICALLY, THERE IS NO NEED FOR GONSTRUCTION OF END EE#M; AS DIRECTED BY
THE PROJECY ENGINEER AND APPROVAL BY THE LOCATION AND DESIGN DIVISION D.O.H
DETAIL (B)
SCALE 1:16 7 GRADE BEAM AND END BEAM CAN BE CAST-IN-FLACE, YET AS DIRECTED BY THE

END BEAM-—-

€ OF ROADWAY

PRCJECT ENGINEER.
B,  THE CONCRETE MIXTURES ARE 1:2:4 BY VOLUME. PORTLAND CEMENT SHALL BE TYPEI.
% REINFORCING STEEL,DOWEL BAR AND TIED ROD SHALL COMFORM TO TIS.20 GRADE SR24.

CONCRETE INTERCEPTOR
500 ACCORDING TO DWG. NG. TS-501

10 GRID BEAM SHOULD BE CONSTRUCTED FOR EARTH OR EARTH -SOFT ROCK BACK

Ra K SLOPE AND/OR AREA WITH UNDERGROUND WATER SEEPAGE . THE CONSTRUCTION
I -] e
\\\ 3 . wiLL BE DIRECTED BY THE FROJECT ENGINEER IN TERMS OF EXPENSE AND
ERCSIVE _PREVENT‘QN AND APPROWAL BY THE LOCATION AMD DESIGN DIVISION DOH.

11.  ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE [NDICATED.

2B E MM,

SIGE DITCH LINING ACCORDING

TO DWGE NG, DS -2 ___/’- / - BEMM @ OIT M
F‘.’g e @"
SIDE ELEVATION L - %o, - - -l_ U R 1L S -
SCALE 1. 75 |._Q9-~' ) [ .P.)i ! Q_Dﬂ_ll —
- ] I
~ = =3
‘ b S |
TOP SOIL TO BE FILLED : e . LS S— 3 |
{ 8 EM, THICK ) \ i i - k) |
s, ! SN
GRID BEAM s E N L z-gsMM
5 k @ '
'g_]:ﬁg‘:'é:ow» .SECT]ON@-.@ R MM. @ 0.15 M., ALTERNATELY
SCALE 13 END BEAM
N SCALE 15
1.06 J— Loo ] ‘FI R GRID BEAM —---\ mg‘l-;'g;-! 002
| T i - Ly B
N, 084 10031003, 094 ] |l 008___ ‘ TP SoL M TSN ; ~TOP SOL
: . f 1l Ve
3 G048 i | 0045 | 003 1 003 o A
he -L2~DGMM.ML BARS, : [ 1 S i
%, O.10M. FUT INSIDE GRADE f > ) HE
+>%%  BEAM AND 0.09M.BARS .n : i 0 [ 2 | 206 MM, - qF .
IS LEFT QUTSIDE I ~ — —— i / @EMMADE0M STEEL TIED ROD- - -
GRADE BEAM /L _ =] el ol I-—A —BEMM@OITM, (TO BE INSTALLED WHEREVER
SCALE 1110 h " . o g : NEEDED, SEE OONSTRUCTION DETAIL(S)}
ICM.CHAMFER _ : a ! .
TN . 0O ] U U END BEAM SETTING
- - . SCALE 105
e SN somsosu st oo, —KINGDOM _OF THAILAND
\ -2 pE MM PAINTED WITH RUSTPROOF PAINT TWICE ;
- \ SECTION (C)-(C) MINISTRY OF TRANSPORT AND COMMUNICATIONS
DETAIL (B) o3 41— | P/ o oemmeor scALE 1128 DEPARTHENT OF HIGHWAYS
: MORTAR CEMENT : SAND RATIO - STANDARD DRAWING
SCALE 1:10 ! BEMM. B QI5M. . .
b 1525 BY VOLUME REMARK : CONCRETE GRID BEAM BACK SLOPE PROTECTION
H Ed
' - THS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY
‘ e J/ . BESIGNED : D.Q.H. & CONSULTANTS | CHECKED : é{,;* DATE JULY 1924
L poss SECTION ® IN SPECIFIC LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE oo " ’:/;-—D_B SCALE Aa SrOWN
o3 oces | = MITTED: T et bl
SCALE 1:25 APPLIED WITH THE FIRM SFORMATIONS CONCERNED AND mmmoﬂwﬂmma{;" . e w0, §P=301
SECTION (A)-(A) . GRID BEAM  RECOMMENDED BY THE ENGINEER. APPROVED: 7 P
SCALE - X _Eg [APECTOR GEMERAL SHEET NO. 68




SEE |TEM.7 OF CONSTRUCTION DETALS

‘ - vt
- RENO OR WIRE MATTRESS CONSTRUCTION DETAILS OF RENC MATTRESS
I— PVC.— COATED RENO MATTRESS | 0R GALVANIZED WRES THAT IS COATED . CLEAR THE AREA OF RENG MATTRESS CONSTRUCTION ANG
o WITH PWC. DETAILS ARE AS FOLLOWS | * MARK THE SHAFE OF SIDE SWOPE AS SHOWN N THE DRAWING
o
- ——FYC.-COATED RENG MATTRESS :
= SIZE 200x600x 30 CM. . NETTING AS WELL AS WELL COMPACT THE GROUND . IF THERE IS A SM&
z( THE GALVANIZED WIRES COATED WITH FVC.ARE MADE INTO 6x 8 (M. 1 10%) HILL N THE AREA WHICH MAKES T [MPOSSIBLE TO REGULARLY
f— - -—GEOTEXTLE, WEIGHT 140 G./MIWIN) -
+ WEIGHT /7" PMC.— COATED RENC MATTRESS HEXAQOMAL NETTING JOINED TOGETHER BY TWISTING THE WIRES ROUND EACH MAKE THE SIDE SLOPE , THE RENG MATTRESS ON THE SMALL
SHALL CONFORM TO ASTM. 3776 SIZE 200 x 500 x 30 CM, )
gm OTHER TWICE AS SHOWK (N THE PICTURE . MILL SHALL BE CONSTRUCTED AS SHOWN N $ECTKON -
£
o x! OF TYPE L.
g 5 2. LAY THE GEOTEXTILE ON THE SIOE SLOPE BEFORE CONSTRUCTION
& i
THE RENG MATTRESS .
N 3. SHAPE THE GROUND TO EXISTING CONDITION AFTER THE RENC
——- GEOTEXTILE, WEIGHT 130 ./ MAMIND :
TRESS RLK .
=] H SHALL CONFORM TO ASTM. 3776 ha CONST! TN 15 FINISHED
o : 4  GENERAL DETAILS OF PVC.—COATED RENO MATTRESS ARE AS
| i ) .
! : SE T 2. WIRES STATED IN THE TOPIC PVC .~ COATED RENO MATTRESS.
; b CTION @ - @ THE WIRE MS? BE ABLE TO AESIST THE TENSION OF 28.5 -5 KG./ WM 6. THE PROJECT ENGINEER WILL ADJST THE SUITABLE AREA IN
SCALE 1120
{ACCORDING TO' BS 1082 / (980 STANDARD ) SITE FOR RENG MATTRESS CONSTRUCTION .
! THE DIAMETER OF WIRE FOR FRAME |15 AT LEAST 2.7 MM, ) 8. THE GEQTEXTILE USED N THIS CONSTRUCTION 15 MADE FROM
b . ; THE DIAMETER OF WRE FOR NETTING IS AT LEAST 2.0 MM. KONWOVENS TYPE. THE INSTRUCTION ON HOW TO USE ARE
;_ 200 _ THE DIAMETER OF WIRE FOR BOX WRAPPING IS AT LEAST2.0 MM. GIVEN BY THE PRODUCERS OF THE PRODUCTS AND ARE APPROVED
AND THE WIRE IS LONG ENOUGH TO BE USED IN INSTALLATION BY THE ENGINEER
TRESS .
RENO MATTRE% ARRANGEENT PLAN . ton { ABOUT 5% OF REND MATRESS WEIGHT ) T THE PAR.T OF RENO MATTRESS ETICKING INTO STREAM CAN BE
SCALE 1°75 b 3. GALVANIZING NECESSARILY ADJUSTED SO AS TO SUIT THE AREA .
L " PV .-
P S S oCOATED REND MATTRESS THE WRES MUST BE GALVANIZED ACCORDING TO BS 443/ 1982 STANDARD . 8. ALLDIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE
g a0~ i ¥ x BO0 x 30 CM.
- yot THE MINIMUM OF ZINC'S WEIGHT USED IN ACCORDANCE WITH THE DIAMETER INDICATED .

| OF WIRE (S SHOWN

— WIRE S DIAMETER (MM} WEIGHT OF ZINC COATING (GMJ’L?.)

o | 2.0 240
| fio 2.7 280
4. PVC.— COATED REMARK
AFTER HAVING GALMANIZED , THE WIRE MUST ALS0 BE COATED WITH BLACK THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY
OR GREY PAINT PVC.{POLY VINYL CHLORIDE ), THE AVERAGE THICKNESS OF PVC.
. IN SPECIFIC LOCATIONS AND CERTAIN CONDITIONS,|T SHOULD
COATING IS .55 MM. [AND NOT LESS THAK 0.40 MM.} THE QUALITIES OF PVC.
SHOULD BE AS FOLLOWS BE APPLIED WITH THE FIRM INFORMATIONS CONCERNED
L SR TRedRm 1o 140 6./ MEMIN) A. BONDING TO WIRE AND RECOMMENDED BY THE ENGINEER.
“-- -——COMPACTED SUBGRADE LAB CHR. 8% THE BONDING QUALITY CAN BE TESTED BY DIFFING PVC.— COATED WIRE INTC

CISSOLVED POTASSIUM PERMANGANATE { 1% ) FOR 50 HOURS CONTINUOUSLY

SECTION -_ OF TYPEL AT THE ROOM TEMPERATURE . THE DISSOLVED POTASSIUM PERMANGANATE .
. 120 . .

SCALE WILL ERODE . INTO THE WIRE'S SURFACE AND PVC.,NOT MORE THAN I5MM.
SMALL HILt ' WHICH EXAMINATION BY CUTTING THE END OF WIRE .
B. EROESION DURABILITY OF PVC.
AFTER THE PVC.— COATED WIRE { NOT THE TWO END PARTS )} HAS BEEN PUT
INTO THE CONCENTRATED SOLUTION OF SODIUM CHLORIDE FOR &0 HOURS

100 : CONTINUOUSLY AT THE ROOM TEMPERATURE , THE PVC'S TOTAL WEIGHT

1
-—PVC.— COATED RENG MATTRESS
SIZE 200 x 800 x 30 CM. G. EROSION DURABILITY OF END PART'S WIRE

\ AFTER THE PYGC~ COATED WIRE HAS BEEN PUT INTO THE SO % SOLUTION

I : OF HYDROCHLORKC ACID FOR 50 HOURS CONTINUGUSLY AT THE ROOM TEMPERATURE .
2 ITS END PART SHOULD NOT BE ERODE MORE THAN 20 MM,

' E[_o D. TEMPERATURE DURABILITY

MUST STILL REMAIN .

AFTER THE PVC.— COATED WIRE HAS BEEN LEFT IN 1007C FOR 100 HOURS
CONTINUQUSLY , IT QUALITIES SHOULD NOT CHANGE WHEN THE WiRE BE BROUGHT:
BACK TO TEST 1N ACCORDING TO ITEM A-C.

5. DEVIATION
THE DEVIATION OF THE WRE'S DIAVETER 15 LESS THAN tan%
6. ROCKS '
THE ROCKS USED FOR THIS WORK MUST BE HARD ENCUGH AND NOT CRUMBLE
..... - % WHEN WET AND ENDURE REGARDLESS OF THE CLIMATE. THEY ARE GRANITE, KINGDOM OF THAILAND
GEOTEXTILE , WEISHT 140 G./ MIIMIN) . MIMISTRY OF TRANSPORT AND COMMUNICATIONS
\L SHALL CONFORM TO ASTM., 3776 LIME STONE , SAND STONE , GRAVEL AND CRACKED CONCRETE. THE AYERAGE DEPARTMENT OF HIGHWAYS
—-—— COMPACTED SUBGRADE LAB C.BR.
»e% SIZE OF THE ROCKS SHOULD BE 6-10 CM. OR L{5% — 7% ). STANDARD DRAWING
' RENO MATTRESS SLOPE PROTECTION
SECTION -(® OF TYPEL E
SCALE I. 20 ) . |oesioNED : poN. & CONSULTANTS |0HecKEo:é;_, DATE JULY 1994
SUBMMTTED : ._7!:" 2 SCALE &5 SHOWN
(DHECTOR OF LOCATION & DESIGN DVISION DWG. NO.SP=40(
APPROVED : =
SHEET NO. &7
PeraP_ (DIRECTOR GENERRLY ;
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o T "NOTES .
o M :
: i . . I.  ALL DIMENSIONS ARE |N CENTMETERS UNLESS OTHERWISE INDICATED .
L e N " PROPOSED PIPE CULVERT
P 2| - . —__2-RE 6 MM. AROUND | "\, Z.  REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
&~ v — = 7 \ « .- RE COLLAR
. — r_//" ___RBCGC:S_'A;@ 40 ~—-EXISTING PIPE CULVERT COMFORM TO TIS |28 .
A RC W = |5 FOR 0 LESS THAN &0 )
3. CEMENT , STEEL REINFORCEMENT, AGGREGATES AND TEST
tg |1s W = 20 FOR [ EQUALS TO 60 OR MORE
T METHODS USED FOR R.C.PIPE CULVERT SHALL CONFORM TO THE
s — REQUIREMENT OF TIS. 126 OR TO THE DEPARTMENT OF HIGHWAYS
TA, BELL AND SPIGOCT TYPE I\A ) TRANSVERSE SECTION @ LONGITUDINAL SECTION
- STANDARDS .
3.0 CEMENT CONTENT USED FOR CONCRETE MIX SHALL NOT BE
,d, LI WIN. 0D} | PlPE EXTENSlON LESS THAN 335 KILOGRAM PER CUBIC METER OF CONCRETE .
:—l | wiooid ! @ n| - _ NoT Te SCALE 3.2 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
I : 1 1
el e e e — m—— .
1 —x 'Lﬁ_._l,—-] S R — -—|_—:— I SHALL BE 0.38 TO 0.5 TIME OF WALL THICKNESS {MEASURED
T 1 * T
' °T “[ ‘ w . ) TABLE 1 FROM INNER WALL ).
! 3.3 CONCRETE COVER FOR DOUBLE LAVERS CIRGULAR REINFORCEMENT
i : CRUSHING LOAD ULTIMATE COMPRESSIVE | OVER FILL ON SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN |5 CM.
| R.C.PIPE CULVERT |  INSIDE WALL MIN. CIRCULAR TO PRODUCE MAXIMUM  |STRENGTH FORBIS % 30 CM.|  R.C.PIPE
| ' ! CLASS DIAMETER | THICKNESS | REINFORCEMENT ©.03 CM. CRACK | CRUSHING LOAD | CONCRETE CYLINDER AT | CULVERT NOT 3.4 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE @ 50 CM.
£ 5 (D) (T) {CM /MY WIOTH AND30cM] ¢ Ka. /M) 28 DAYS AGE WMORE THAN
Cemd (ens CRACK LENGTH o 1o CMETERS 1 GR SMALLER SHALL BE A MINIMUM CF 4-8 4 MM, BARS OR
. . /CHL
i NNER CARE | CUTER CASE|  { KG./M.) 8-2 4 MM. BARS FOR PIFE @60 CM, OR LARGER .
30 5.0 18 - 3,080 4,580 ™ M 3.5 CRCULAR REINFORCEMENT SPACING FOR PiPE SIZE @ 30 CM.
a0 6.0 25 - 4,080 8,120 :
80 CM. . 35 A
o so o 58 _ 5.100 7,650 TO @ B0 CM. SHALL BE 10 CM, OR LESS AND FOR PIPE SIZE
——————v— . . 50 7.5 5.7 -~ 8,120 9,180 L 28O {350) L oo 2100 CM. TO @ IB0 M, SHALL BE [5 CM. OR LESS BUT NOT MORE
g0 2.5 5.8 4.1 8,160 12,240 .
L L CMIN. 160 ) 2 THAN THEIR WALL THICKNESS.
o 100 n.o 7.0 52 10,200 15,300
120 2.5 - 6.8 12,240 18,360 4. THE CULVERT WHICH HAVING TRANSVERSE RERMFORGEMENT IN ELLIPTICAL
> A -
(B TONGUE AND GROOVE TYPE 150 180 12.5 9.5 1,300 22,850 350 (4401 .o CAGE AS SPECIFIED IN THE TIS. {28 SHALL NOT BE USED,
pwiy i 30 50 15 - 1,990 3,060 = = ) :
5. PIPE MAY BE EITHER SELL AND SPIGOT TYPE OR TONGUE AND GROOVE
40 8.0 1.5 - 2,850 4,080 o
so +0 | s _ 3.320 5.100 TYPE AS DIRECTED BY THE ENGINEER.
DETAIL OF R.C. PIPE CULVERT 3 .80 7.5 1.5 - 3,980 & 20 L 5a &  CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
+ 280 (350) _
NoT 10 SCALE 80 8.5 4.0 - 5,300 8.180 :
oG Hoe 0z 3z 6 c30 10,200 WITH CEMENT MORTAR [1:2 BY VOLUME }.
120 2.5 5.1 3.e 7.280 12,240 7. CULVERT LENGTH (L) SHALL BE KO CM. UNLESS OTHERWISE SPECIFIED.
- 150 5.0 7.2 55 2,250 15,300 J )
@ e B. REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
) | FIGURES IN PARENTHESES ARE ULTIMATE COMPRESSIVE STRENGTH FOR 15 |5 x5 CM. CONGRETE CUBE AT 28 DAYS AGE
o y UNDER  PAVEMENT .
-
. . 9. REINFORCED COMCRETE PIPE CULVERT CLASS 3 SHALL BE USED
TABLE 2
: _— UNDER SIDEWALK .
]
. - — «——  -FLOW LINE -- -—- NSIDE WALL PIPE END DETAILS (CM.}
INTEREOR JOINT SPACE ———— -rmm om = orcmoree — R.C.FIPE CULVERT| DIAMETER | THICKNESS BELL @ SPIGOT TYPE TONGUE & GROCVE TYPE
SHALL BE MORTARED ; cLass te) ) E
: FLUSH ON LOWER HALF ~ r ey (CM) i 2| '3 te (m:_ﬂ"i a b c d
OF PIPES { CEMENT AND SAND .
RATIO |2 BY YOLUME } T 30 5.0 6o ee| 04| as| ol 19| ce | 23| 30
R J . 40 60 | 57| 76| 04| a7|iwo] 23| 10| 27| 30
. . //' .14] 7.0 TO| 96| G4 | B5|21.0| 28| 10 32| 40
o 152 81 v — cas | o | vs 7ol o] oal e me| zn| e sz| 40 KINGDOM OF THAILAND
8a 9.5 ga|i.1 ! 04| m7|285| 38|15} 42| a8 MINMSTRY OF TRANSPORT AND COMMUNICATIONS
. 100 .o 9.5 (126 04|50 |330| a3 | 20| 47 45 DEPARTMENT OF HIGHWAYS
™ _ coT TYPE 120 125 oo |41 ] 04|85 |378| 48| 25| 52| 50 STANDARD DRAWING
(A} TONGUE AND GROOVE TYPE BELL AND SFI 150 o |®©o|166 | 0afirr |4s0f 57| 30| 3] 8O
RC.PIPE CULVERT
"
. DESIGMED: D.0.H. B CONSULTANTS icn:cxsn : / DATE JULY 1994
§oT TO SCALE
(DIRECTON OF LOCATION & DESIGN DIVIEION) OWG. NO. DS - 101
. o ng: 1 &8
—— . M DRECTOR GENERAL) .METNO'




- . - NOTES . .
RENFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)
A} CONSTRUCTION METHODS WHEN FILL HEIGHYT 15 LESS THAN L20 M. .
-] 1 THE PROJECTION METHODS SHALL BE USED FOR PIPE. INSTALLATION .
2. THE FIPE LINE LAYOUT SHALL BE SUMMABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG
THE UNE OF CULVERT SHALL BE PREPARED TC THE SPECIFIED SLOPE.

. BACKFILL _
r_F'"'SHED GRADE . /7 € : 3. PPE BEDDNG SHALL BE TYPE {o),{bl OR {c) AS SHOWN ON THE DRAWING AND SHALL DEPEND
TRENCH WIDTH : . UPON PREVAILING SOIL CONDITION AND THE JUDGEMENT OF THE ENGINEER.
. ' 4. AFTER THE PIFE HAS BEEN PLACED ,THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION

PAVE MENT

WHICH ARE 10 8 LAID ALONG BOTH SIDES OF THE LINE WITH IN & DISTANCE OF 4 FIPE
DIAMETERS BUT MOT LESS THAN 500 M. FROM CENTERLINE OF THE PIPE SHALL BE
CONSTRUGCTED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL

sw
®

-4
OR D.B0 NHN.

OPERATE IN A DMRECTION PERPENOICULAR TO CENTERLINE OF ROADWAY (OR PARALLEL
T3 PIPE LINE UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM.

EMBANKMENT

GRIGINAL GROUND LINE — D= INSIDE DIAMETER

ABOVE THE TOP OF PIPE.
B.) CONSTRUCTION METHODS WHEN FILL HEIGHT EKCEEDS 1.20 M.

COMPACTED EMBANKMENT

LEAN CONCRETE |.3.6 BY VOLUME

I.  PIPE INSTALLATION SHALL BE BY TRENCH METHOD . SUBGRADE SHALL BE FIRST
{ FOR SUBGRADE C.B.R.L 2%}

CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 M. OVER TGP OF PROPUSED FIPE.

.00

A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN ON THE

{a) CONCRETE CRADLE BEDDING

LIGHT WEIGHT MATERIAL BACKFILL

MaTa'l

DRAWING. TRENCH WALLS SHALL H:ﬁ\l'f A SMOOTH SURFACE ANMD SHALL BE CONSTRUCTED

VERTICALLY. A
2. THE TRENCH GED SHALL BE PREPARED To THE SPECIFIED SLOPE. BEDDING TYPE SMALL
8E (a),lb) ORIc) DEPENDING ON FOUNDATION SOIL AND AS DIRECTED BY THE ENGINEER .

d =abe+{n-1)DosZ
3. PPE SHALL BE INSTALLED ACCORDING Y0 SIZES SHOWN ON THE DRAWINGS. BACKFILLING
¢ Do = QUTSIDE DIAMETER OF CULVERT _ OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS - HAVE '
— FINISHED GRADE ‘ BACKFILL LONGITUDINAL SECTION n = NUMBER OF ROWS OF CULVERT ELAPSED AFTER JOINT HAVE BEEN COMPLETED.
r 4. BACHEILL SHALL BE FLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE I.
TRENGH WIDTH ) ' BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE

ENGINEER. METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME A3 REQUIRED

FOR SUBGRADE . COMPACTION EQUIPMENT SHALL BE APPROVED 8Y THE ENGINEER.

.00 MANK,

z £
z alk
28 B
3o gt g
= %E REINFORCED COMCRETE CULVERT PIPE INSTALLATION {FILL HE!GHT OVER 9.00 M.} -
]
et O H
ORIGMNAL GROUND LINE — i FAVEMENT | AFTER EXISTING GROUND HAS BEEN PREPARED TG SPECIFIED SLOPE AND ELEVATION ,
" - CONCRETE BEDOING FOR FIPE SUPFORT SHALL BE PLACED AS SHOWN IN SECTION (A)- (A}
; 2, THE NUMBER OF PIFE BAARELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
oo ACCURATELY SHAPED ! 3. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION (&) - (&)
To FIT REC. PIFE CULVERT 9.  EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDAMNCE
E @ .l T @ WITH THE TYPICAL CROSS-SECTION FOR THE ROUTE. EMEAMKMENT SHALL BE COMPACTED TOQ
| €
= 1 .y
3 d | ™ L THE ToP
(b) ORDINARY BEDDING 3 | | E (R-{R) LEVEL,"d" METERS ABOVE THE OF PIPFE WITH LIGHT WEIGHT COMPACTION
N \ H EQUIPMENT. CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERVISION BY THE ENGINEER.
" 1 Al . o
s ! ) ! @ 5 A TRENCM SHALL BE EXCAVATED TO A& WIDTH "d™ METERS WITH VERTICAL , SMOOTH WALL AND
|
I ! BACKFILL WITH LIGHT WEIGHT WMATERIAL OF A TYPE SPECIFIED BY THE ENGINEER.
5 ' [
3 2 @_H _____________ L I E @ 6. AJWHEN FILL HEIGHT IS LESS THAN I1B.0C M. THE CONSTRUCTION HAS REACHED THE.(R)-(B)
L
l—--rmisuen GRADE | BACKFILL : i ! LEVEL AS DESCRIBED (N NOTE 4 8 5 ABOVE , FULL EMBANKMENT SHALL THEN BE FLACED
- 1 | \
2 I 4 I TO MEET THE FINISHED SUBGRADE LEVEL.
TREMCH WiDTH / BIWHEN FILL HE|GHT EXCEEDS 18.00 M, EMBANEMENT COMSTRUCTION SHALL CONTINUE AS
— % DESCRIBED IN NOTE 4 ABOVE UNTIL THE (B)-(B} LEVEL IS REACHED.
olE 7. A TRENCM SHALL THEN BE EXCAVATED AS DESCRIBED N NOTE 5 ABOVE EXCEPT BACKFILL
=
E; I B— : I e — — g — e SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE.
=& ) .
§ E ORIGINAL GROUND WITHOUT COMPACT IGN. ) :
o .
oz B. THE REMAINING EMEANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND
ORIGINAL GROUND LINE
COMPACTED BY METHODS NORMALLY USED.
ACM. PER MELL R pe ,_] e 9. ALL DIMENSIONS A&RE IN METERS UNLESS OTHERWISE INDICATED.
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I~ ALL DIMENSIONE ARE N METERS UNLESS OTHERWISE INDKATED

#. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH OF (80 KSC. FOR IS x 5 x5 CM. CUBE AT 28 DAYS.

AN APPROXIMATE MTX DESIGN PER CUBIC METER IS SUGGESTED

AS FOLLOWS
.PORTLAND CEMENT TYPE { 320  KG. {MiN)
A SAND 0.43 W
& 3
CRUSKED ROCK OR GRAVEL .85 "
CONCRETE  SLUMP 1o M. (MAX.)

ONLY WHENR {(8xL) IS MORE THAN 900 Q.M.

3-212 MM_RB
SHALL BE USED AS NECESSARY.

3. REINFORCING STEEL SHALL COMFRCM TO TIS.Z0 GRADE SR 24

4.  STEEL REINFORCED: IN CONCRETE SLAB SHALL 8E REQUIRED
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! i ) - - |- - | -1 = t| 162 | 1| 185
B2 T} - = T°< JE = VTR [ | et
PLAN B3 12 -1 - |- - | = - || 220 | 1] 2az
NOT 10 SCALE n B4 iz |- - | =1 = |- - [ | 272 | | | 294
A LB BS e |~ =1 ~ -1 - |-{ = [i] 548
86 1z |3 - 3] - 3 B - 3| -
HI 1z |2 e | 2] 122z | 2] e |2] 1a |z| 225 |
Hz t2 | - - 1- - -1 - 2| v | 2| 223
—, REINF, (KG.} 26 32 al 84 T
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z i i
]
- | | | .
g T et | NOTES :
| ; l . ALL DIMENSION ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.
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o scL S \- . %\* 3, %! METER 15 SUGGESTED AS FOLLOWS :
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| L @ a5-—
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DESIGN WORKING STRESSES |— ’
SYMM. ABOUT {a) CONCRETE , #c = 70 KSC.
g T (b} STEEL . fs = OO KSE. Az 1D
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i 7 LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETER .
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TABLE OF QUANTITES \. ALL DGIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE (NDICATED.
2. COMCRETE SHALL HAVE A MINMUM ULTIMATE COMPRESSME STRENGTH.
DiA. CONCRETE | REINF. BARS ,TOTAL. W OF 210 KSC. FOR 515 415 CM.CUBE &T.28 DAY AN APPROXIMATE MEX, DESIGN
aF [ I-HDWL.} M. (= HOWL .} KG.
PIFE " T T PER CUBIC METER B SUGGESTED A5 FOLLOWS [
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| a k| B o | v | o8 1.3 - a 5 - : :
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¥ uz ‘,21' 100 Il 30 40 5.0 121 181 I 8l R
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I H1 r 20 125 4.0 53 B.E £l ] 208
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0o wi L o L a a } CONCRETE, k& . KSC.
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& g NEIDE OIA. OIMENSION NOTES .
o e of PIPE "D " c [
. ALL DIMENSIONS ARE iN CENTIMETERS UNLESS OTHERWISE INDICATED.
'ﬁ‘;; 00 5 . ':':5'““'“' 2. CONGCRETE SHALL HAVE A MINRUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KEC, FOR
3 o PR R 'S xIBxI5 OM.CUBE AT 28 DAYS, AN APPROXIMATE MIX DESGN PER CUBKC METER IS
" s o0 P SUGGESTED AS FOLLOWS . _
& PORTLAND CEMENT TYPE 1 350 B MIN, }
o SAND 043 M3
o CRUSHED ROCK OR GRAVEL .88 M3
CONCRETE SLUMP ™ CM.{ MAX.}

T e 3. REINFROCING STEEL SHALL BE DEFORMED BARS CONFORMING TO TIS. 24 GRADE 5D 30.
4. DESING STRESES -

a° a) CONCRETE , fo - 70 KSC.
6) STEEL  ,fs s 1400 KSC.
&
“‘1! n = Loy
%I 5. CLEAN CONCRETE COVER SHALL BE 4 CM. UNLESS OTHERWISE NCACATED.
‘jl_ &, LOCATIONS OF LAFP SPLICE OF REBARS SHALL BE APRROVED BY THE ENGINEER
o 7. LAP LENGTH SHALL NOT BE LESS THAM 24 BAR [MAMETERS
MULTIPLE PtPES B, ALL CONCRETE EXPOSED CORMERS SHALL HAVE 2 CM, CHAMFERS UNLESS OTHERWISE WDICATED.
& LEAN TONC. 9. DIMENSIONS OF HEADWALL AND GUANTITIES OF MATEMAL SHOWN IN TABLES ARE FOR
{0 SAND BEDDING EMBANKMENT SLOPE OF 2' | ONLY FOR EMBANKMENT SLOPE OF 1.5 @ |, ALL DIMENSIONS
SaND
SHALL BE WORKED QUT FROM DIMENSKONS OF "a" » (.2 D. .
|0 THE SKEW AMGLE (@) AS SHOWN ON THIS ORAWING SHALL NOT EXCEED 45
-
L@ s Il. WAL AND SLAB THICKNESSES SMALL BE 20 CM. FOR ALL SKEWED HEADWALLS. THERE WILL
SECTION @-@ BE NO SKEWED HEADWALLS FOR PIPES LESS THAN B8O CM. DiA.
BCALE 1. 30 1Z2. UNLESS OTHERW|SE SFECHED,THESE HEADWALLS SHALL BE USED FOR HIGHWAYS
L2 @ 30, CLASS D AND CLASS I.
I
I -‘ VARIES "‘__ 13. FDR ROLLING AND MOUNTAINOUS TERRAING, THESE HEADWALLS SHALL BE USED
| ]
HI @ 45 ( MAX.) i A5 NECESSARY.
e’ e ! 5
a Vi )Q\ 33 © |re2 AR DIA.
Wil —- e \{ \ A i _ 8i,B2 ,B3,HL,U2&W! B L - :
[ 5 \ L i 5 4 ' g
1
JIET mEN A | - Lt KINGDOM OF THAILAND
T e e e e T R - : MINISTRY OF TRANSPORT AND COMMUNICATIONS
o | | | } } | I J ] I] @ _VARIES DEPARTMENT OF HIGHWAYS
I \ « oy -
//r & ! zl l . < ! g s won o7 P/ e STANDARD DRAWING
_ bl - L n , - - L °8
83 | 81 - B2 L@ s L2 : ke FAvay “~ RC., HEADWALL FOR SKEW RC.P CULVERT
.-.< L B0 k r* 5 BAR DA £ .
L.so :
DESIGNED : DOH. B CONSULTANTS \cas_cxzo: o | DATE suLy 1994
SINGLE PIPE MULTIPLE PIPES L2 &a L3 ut : e
) . SUBMITTED : Ly SCALE AS SHOWN
END VIEWS BAR BENDING DIAGRAMS {DIRECTOR OF LOCATION # DEBKGH DIVISIHN DWG. NO. DS= 106
SCALE 130 NOT T SCALE APPROVED : ?M% - -
FRUDIRECTOR GENERAL) SHEET NO.




CUT SLOPE VARIES & & DISTANCE » 30CM. PROVIDING SODBING. SHOULDER

| W W = NORMAL WIDTH OF OITCH BOTTOM
MCCORDING TO DWG, ND. 5P ~101
PROFILE GRADE . I|_' E CONSTRUCTION DETAILS
! 2\r — DITCH :
oy 5}3 TYPE I . TYPE I CONCRETE DITCH LINING
g Eﬁ :) x m Tmﬁitinggemrm':;ma 11 THE EXISTING DITCH OR GCHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AN
Sg DITCH BOTTOM A _ = 3 —ner lLross DRam THE GROUND SHALL BE COMPACTED PROPERLY. THE DITCH GRADIENT SHALL BE THE SAME OR SIMILAR TO
z|E r _ . SURFACE COURSE | / THE ROADWAY GRADIENT.
gl 252 e B —Raoal Tm \2 CONGRETE MIX SHALL BE 1:2: 4 BY VOLUME, CONCRETE SLUMP TEST SHALL NOT EXGEED 10 OM.
. g‘ﬁ ar . : - R 13 BEFORE PLACING CONCRETE, THE AREA SHALL B THROUGHLY MOISTENED WITH WATER T ATTAIN OPTIMUM MOISTURE.
AL / ® CONCRETE EHALL BE PLACED IN SECTIONS OF 1LOOM. MAXIMUM IN LENGTH FOR TYPE I AND 300M. MAXKIMUM FQOR
T 505 _ O P e ———— - TYPE I . THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1GM. AND THE JOINTS SHAIL BE SEALED
: 1 | 0 WITH SAND ASPHALT CEMENT WITH 4.1 MIXTURE RATIO.
! T—— WEEP HOLE AND FILTER MATERIAL 0 @ I b J 14 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS. 20 GRAOE SR 24. LAPPING FOR @6 MM
| - | {sEE DETAIL) = A S S A S S REINFORCING STEEL SHALL BE 25 CM. MINIMUM,
‘ J | &uT SLOPE *! i 2 1.5 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS. FOLLOWS ,
| 050 | 050 o8 VRS | R - | ADJUSTED 161 SPECIFICATION SHALL -CONFORM TO AASHTO DESIGNATION M.55- 75 { ASTM DESIGNATION A 195-731 aND
\ I S — - b AASHTO DESIGNATION M. 32— 76 (ASTM DESIGNATION A 82-76 )
TYPE T PLAIN CONCRETE DITCH LINING - —_ - o 152 LAPPED SPLICES OF WELDED WIRE FABRIC IS 15 CM. MINIMUM.
NOT . SCALE g ) 8 163 MESH SIZE OF THE WIRE FABRIC 18 2"x2"

! N ! 15.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0730 cHE/M,
Ay lejgus ROADWAY SIDE SLOPE] ;
D {IN EACH DIRECTION] AND THE WELDED WIRE FASRIC SHALL BE SMOOTH AND THE WELDED JONT SHALL NOT
I TION O TCH  LINING.
SHOULDER \_ 0OSE OVER 1% WHILE FLACING FOR CONSTRUCTION OF CONGRETE DITC
~—DROP INLET :

d

= CUT SLDPE YARIES = a4 DISTANCE 2» 30CM. PROVIDING SQUDUING
ACCORDING TQ DWGE.NO. 5F =101

PROFILE GRADE __/-
~—— CONGRETE DITCH CHEC

1.5.8 CONCRETE SHALL BE GURED AFTER PLACING.

® EQUAL TO 0.30 M. IN CASE OF TYPE XTI MCORTAR RIP - RAP .DATCH LINING
SAG VERTICAL CURVE

21 THE MWETHOD OF CONSTRUCTION SHALL BE THE SAME AS [N NGOG

- 22 THE STOMES USED FOR RiP- RAP DITGH LINING SHALL WEIGH 20 - 45 KG, EACH AND AT LEAST 50% GSHALL WEISH
’7 [~ DITCH BOTTOM k ” PLAN VIEW OF DROP INLET MORE THAM 55 K, STONES SHALL HAVE SUCH SHAPE AND DIMENSIONS 0S TO MINMZE THE INTERSPLICES AFTER
k % sopoing I_.f NOT SCALE PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.
SURFACE GOURSE —- — 23 THE LARGER STONES SHALL SE PLACED FIRST AND THE INTERSPLICES SMALL BE FILLED WITH SPALLS OR SMALL

AS| DEFINED [N TYPICAL

]
:. R aq""eL ROUND-— 15 Lo leo o @15 - ROUND N STONES UNTIL A SMOOTH SURFACE IS OBTAINED. FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS.
g _ /—m'ncH 8o 24 THE DEPTH OF THE DITCH (H) SHALL BE DEFINED AS FOLLOWS ;
-l pa MM @ G20 M. .y [ g ROADWAY GRADIENT (%) H{CM.}
. e e _}jWEEP HOLE AND FILTER MATERIAL h ” /7“__"‘”* 200 ~ 270 60
. : __ { SEE DETAL } = 270 - 370 50

OVER %70 45

NOTES .

1 THE THREE TYPES OF DITCH LINING SHALL 8F CONSTRUCTED IN THE AREA OF RAINFALL INTENSITY NOT OVER 10 INHR
IN CASE OF RAINFALL INTENSITY |2 OVER 10 IN./HR.,DITCH LINING SHALL 8E DESIGNED BY THE ENGINEER.
o 2 DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION , ERGSION AND THE DISCHARGE
[N THE DITCH. GENERALLY , DAITCH LINING SHALL BE CONSTRUCTED .IF ROADWAY GRADE EXCEEDS &%
. a DROP INLET SHALL HE CONSTRUCTED N THE LONG AND STEEP SIDE DITGH OR SIDE DITCH ALONMG CIRCULAR CURVE

BlA. PIPE

i

26 MM @ O20M:

TYPE T REINFORCED CONCRETE 'DITCH LINING

NaT SCALE AND THE HIGH CUT GRADIENT IN WHICH THE WATER CAN BE DRAINED TO THE OTHER SIDE OF THE ROADWAY OR

: ,. AT THE LOWEST POINT OF THE SIDE DITCH IN THE $A8 VERTICAL CURVE.

e H
;- -CUT SLOPE VARIES W DISTANGE 3> 30 CM. PROVIDING SODDING . SHOULDER | A p1s| | oos 4 THE SIZE OF THE RG. PIPE CULVERT INSTALLED AT THE OROP INLET SHALL BE SELECTED SUITABLY IN TWE FIELD.
E ACCOROING TO DWG.NO. SP= 101 | AR

" \\\ GENERALLY THE R.C. PIPE CULVERT SHALL BE @0.BOM.

PROFILE GRADE TR EMM. @ 0.20M. 5. CONCRETE FOR THE DROP INLET SHALL MAVE A MINMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR 15x15%15CM. CUBE AT

— -_]BOYCTFstE;; (CEE\?:ELEG !‘3335 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS ,
a{ ‘ PORTLAND CEMENT TYPE I 350 KG. [MIN,)
ol
E! SIDE ELEVATION VIEW - SAND 043 M3
i ERUSHED ROCK OR GRAVEL 086 M2
= ——DITCH  BOTTOM J —
og [ SURFACE COURSE EOECTIONTO sciTe CONCRETE  SLUMP 10 M. [ MAX)
! 6. FREINFORCING STEEL FOR THE DROP INLET SHALL CONFORM TO TiS. 20 GRADE SR24 WITH A CLEAR COVER OF 25 M. § °
i
w o 'H I_‘ VARIES EQUAL TO O.30M. IN CASE OF T THE QUANTITIES OF THE DROP INLET SHALL INCLUDE TAPERED LEWMGTH OF THE SIDE DITCH TO THE DROP INLET.
3% 5 630 SAG VERTICAL CURVE. 8 HEAD WALL SHALL BE CONSTRUCTED AT THE OUTLET OF THE R.C. FIPE CULVERT. WHEN THE OUTLET END OF .
QUND - F——’— =i
7 | BITCH LINING AT € OF RGE THE DRAIN PIPE IS NOY AT THE TOE OF SLOPE , R.C. DRAIN CHUTE SHALL BE COMSTRUCTED,
CONCRETE OITCK CHECK -
L _,ﬂ._ 9.1  CONCRETE MIX. SHALL BE 1.2 4 BY VOLUME. CONCRETE SLUMP TEST SHALL NOT EXCEED 10 CM.
50 OR \mng "” ,,.4-——= 92  CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE I AND TYPE I OF THE LINING GEMERALLY
|" L THE SPACING OF DITCH CHECK SHALL NOY EXCEED 150 M., 120 M, 100M. AND BOM. FOR ROADWAY GRADE OF
~PROFILE OF DITCH i
TYPE 11 MORTAR RIP RAP DITCH LINING GOTTOM IN CASE OF 6% ,8% ,10% AND 12% RESPECTIVELY ,BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
NGT SCALE

U 1 ToM SAG VERTICAL CURVE &ND BY THE APPROVAL OF THE EMGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
PROFILE & CH BO i .

| Tg BE CONSTRUCTED 10 ALL DIMENSIONS ARE IN METERS UMLESS OTHERWISE INDICATED.
AS LEFT SIDE IN GASE .
OF SAG VERTICAL CURVE
CATCHMENT FROM TWO SIDE

v ' KINGDOM OF THAILAND
Bk MINISTRY OF TRANSPORT AND COMMUNICATIONS
: DEPARTMENT OF HIGHWAYS

STANDARD DRAWWG

vafnes

JOINT SEALED WITH SAND-— —/

AND ASPHALT CEMENT MIXTURE / o
S
il

F"“H——___ ~f po0

0% ~ 2" COARSE GRAVEL FILTER——, g
0.60 METER LONG. 5 86 MA@ 0.20M—7-

RY.C. PIPE @1" WEEP HOLE WITH——*\\ \
PERFORATED HOLE @1 CM.@ 2.5CM. \
WITH 45° DIAGONAL, ARQUND THE PIPE ",

-+ CONCRETE
DITCH CHECK

1 . ' SIDE DITCH LINING &
o) o0 \ TTosMM@ o.2oM o DROP INLET CROSS DRAIN.
o] ; 3 - -—10CM. LEAN CONCRETE 1136 - 5‘ 190
-t _ VARIES - —PBY.C. CAP BY VOLUME {LEVELING ] DESIGNED : D.OH. B CONSULTANTS CHECKED : DATE JUb
heso | R FRONT ELEVATION VIEW : ooreo: £ | o
SUBMITTED : FZ By, [seatk 0
secTioN (A)-(8) DETAIL OF WEEP HOLE AND FILTER MATERIAL SecTIoN (©-(C) oracron o oo 4 stson s | o, N0.DS-201
SCALE S SCALE _ APPROVED : O?'r_% m
/M {MRECTOR GENERAL} .




ANY MATURAL SLOPE ; VARIES

VARIES [ 015 0.025
. | 2.5 CM. CHAMFER

PAVEMENT

7 77 7

\—DRNN HOLE @& 10.0G M.

e

CONCRETE DITCH TYPET At
140

SCALE

/—---,-_AN'Y NATURAL SLOPFE , VARIES.

@

018 | | DO2S -

r :

Q.30

———— 2.5 CM. CHAMFER

- — PAVEMENT

b
\—..—.“DRAJN HOLE @ 10.00 M.

CONCRETE DITCH TYPE "B"

SCaLE T 10

SECTION (A)-(&)
1T

SCALE 10

ANY NWATURAL SLOPE | VARIES

VARIES 15

Q225

2.5 CM. CHAMFER

@ 5 MM

@6 MM. DRAIN HOLE ——

020

0.30 MAX.

008

06 MM: ‘

Q.30 008

i...__._...._._._,_,.‘_._._...___-__._,- el

CONCRETE DITCH TYPE "A"

2CALE 1 . 8

——4NY NATURAL SLOPE , VARIES

Q.30 018

G\ A—ms»\m.

@ BOMM. @ 0.25 M,

ANY SLOPE

3
E

BOMM. @ 025M,

ANY SLOPE

96 MM

0.025

@ & M-

DRAIN HOLE —————

e
o

(2) esmm.

86 MM

CONCRETE DITCH TYPE "B *

SCALE 1T 1 &

——-— 2.5 CM. CHAMFER

@ 0.285 M. \/Q

NOTES ©

w

AlL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CQNCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 180 KSC. FOR 15¢ 15215 CM. CUBE AT 28 QAYS, AN APPRONIMATE MIX
DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS |

PORTLAND CEMENT 320 KG. (MK

SAND 6. 43 M3
CRUSHED ROCK OR GRAVEL 0.86 M3
CONCRETE SLUMP 10 CM.(Max.}

REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE 5R 24
CLEAR CONCRETE .co\.rER SHALL BE 3 CM.

IN CASE OF LAPFED SFLICES OF THE REINFORCEMENT THE LAPPED
DISTANCE MUST NOT BE LESS THAN 40 TIMES OF THE ODIAMETER OF
THE REINFORCING STEEL OR AS DIRECTED BY THE.ENGINEER.

ALL OF THE CONSTRUCTION MATERIALS MUST COWFORMED TO

D.0.H. STANDARDS .

EXPANSION JOINT OF 1CHM. WIOTH MUST BE PROVIDED AT

THE INTERVAL OF 10 METERS AND FILLET WITH MORTAR (1.3 BY VOLUME )

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
& DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CONCRETE DITCH AT HILLSIDE

DESKNED: D.OH 8 CONSULTANTS |GHECI€ED: Lo | oATE suLy 1984
SUBMITTED : o5,

SCALE AS SHOWN

{DIRECTOR OF LOCATION & DESIGH DIVEION|

Dpwa. NO.DS-202

SHEETNO, 75

L (mecToR aEmeAN)




SURFACE
HEADWALL WiDTH

075 VARIES

1078 a .

/——snbuwen

EMBANKMENT SIDE SLOPE

i —a4-B 6 MM,
! /ﬁ\_ ? SCALE 11 50
1 -\\-._ .
: 4 /’{-’qu‘ge
g £ OF SYMMETRY OF DRAIN OUTLET
VARIES 080 Qs o ~
, = /7T ADDING 128 MM, ———MASTIC JOINT SEALER
BIT COATED CELOTEX-— ) -—— 2.5 CM. CLEAR COVER i ; —— WELL COMPACTED AND SODDING
2 CM. THICK. & 2 : e
£ \
3-@ 12 MM—*" A i 0.10 I
,{Qe% K4 ——R.C. DRAIN OUTLET 2 6 MM.@0.20 M———, SR ; osmMm@ozoM: = | | f
N DITCH CHECK ——— \\ g DITGH CHECK \\F_— A
“ G, (=] [ !
o - - MM 020M- 3
% g \ oemme "\ 8 ] § oW
%/ %G‘P_J—_ I P s e e
el g = ™ o T
@6 MM.@ 0.20 M—— ol T ’ 9 - B GMM. @ 0.20 M.
. T i * A
ADDING @6 MM, @ 0.20 M. G \ 2-B12MM. I~ —— 2312 MM
I po- @6 MM, & C.20M, —- 5

-— CONCRETE HEADWALL
ACCORDING TO DWG. NG DS-103

R.C.P CULVERT [ DIAMETERS 4ND MO OF ROWS

401
il

A4S INDICATED N PLAN 5 PROFILE }

T 17T

COMCRETE HEADWALL ——
ACCORDING TO DWQ NO. DS - 102

TTT -‘

w——R.C.P CULVERT { DIAMETERS AND NO OF ROWS

RE DRAIN QUTLET ———

4 T

R.C. DRAIN QUTLET

SEE DETAIL "1"—

AS INDICATE N PLAN 8 PROFILE}

SECTION (B)~

SCALE 1052
S5CALE

- —RC. DRAIN OUTLET

FRONT OF R.C. DRAIN QUTLET

1

———TOE OF SLO0PE

——PLAIN CONCRETE
[CEMENT CONTENT 300 kG./ M5

——ASSUMED GROUND LINE

.
. . Lo
e R ] |
e a.Ze TOE OF SLOPE——, |
. |
—— COMPACTED
5.00

secTioN (B)-(B)
1. 50

BCALE

S0

R.C. DRAIN QUTLET

!

/—me oF sLopE

S GMM. @ 0.25M.
MASTIC JOINT BEALER

h\u

@B MM B 020M— 5 G5 MM, @ 020 M.

e-@12 MM.
—RC. SHEAR KEY @ 3.00M.

SECTION DRAIN OUTLET AT SHEAR KEY

SCALE 1 20

DETAIL "1 "

ScCALE 1. 20

RC. DRAIN OUTLET PLAN

Y ALL DIMENSIONS ARE TN METERS LINLESS OTHERWISE, INDICATED.

8
o)
F-'E " Qﬂ-...._T . ... VARIES {0.60 MIN)
: 1 |
S g g

=] [=]
5[ \m i
sl AL

—-— BIT COATED CELOTEX 2 CM. THICK.

1
|&20 020 !

SECTION DRAIN QUTLET
LONGITUDINAL JOINT AND SHEAR KEY

SCALE 1 z20

NOTES ©

2. WHERE THE HEIGHT OF RGP OUTLET IS 400 M. ABOVE
THE TOE OF SLOPE AND MAY CAUSE SIDE SLOPE EROSION,
THE RC. DRAIN OQUTLET S'.‘!'AI."L ag PRQVIDED. R A5 DIRECTER
ey The ENGI.NEEI.?_. SRR

3. THE EMB#NRMENT: SLDPE SHJ\LL..EE WELL COMPACTED AND SHAPED TO
THE LINE AND GRADE SHOWN ON THE PLANS.

4, CONCRETE SHALL HAVE A MiNIMUM ULTIMATE COMPRESSIVE STRENGTH OF.
180 KSC. FOR 16x15x15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX CESIGN

PER CUBIC METER IS SUGGESTED AS FOLLOWS :

PORTLANDG CEMENT TYPE 1 320 KE. (MINY
SAND 043 M3
CRUSHED ROCK OR GRAVEL oas M3
CONCRETE SULUMP fled

M. [MAX.}

9. REINFORGCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

~— @6 MM, @ C20 M. £
——WELL COMPACTED AND SODOING —-——

©-©

SECTION

SCALE

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. DRAIN OUTLET FOR R.C.B CULVERT

DESIGNED : DOH. & CONSULTANTS IcilEcKED: &eee| DATE wuty 1994

SUBMITTED : A SCALE AS SHOWN
5t -
{DIRECTOR OF LMAT;N & DESIGN DIVISION) bWG. NO.DS- 203
APPROVED :

SHEET MO, 76

WL onecton oo




1 150 L 2.00 1 TOTAL WIDTH EQUAL | gD | 082 150 2.00 e TOTAL WIDTH EQUAL |00 ) 092 NOTES

|" T ‘| TO HEADWALL WIDTH T | ’il

[
{—_ —!— _1'— TO HEADWALL abT ! ! | * 1. ALl E)|MENSIONS ARE IN METERS LNL.ESS COTHERWISE INCICATED.

) T T _ T _ T T T 7 2. EXCAVATION OR CONSTRUGTION OF EMBANKMENTS SHALL BE PROCESSED
; . i H . s . - / AND COMPACTED TO PLANMED SHAPES AND DIMENSKONS.
/ \ ‘ ‘ ‘ ‘ . / 3. STOME USED FOR MORTAR RIP-RAP SHALL WEIGH BETWEEN 20-45 KG.

EACH AND AT LEAST 50 PERCENT SHALL WEIGH MORE THAN 35 KG.

STONES SHALL HAVE SUCH SHAPE AND DIMENSIONS AS TO MIMMIZE

THE INTERSTICES AFTER PLACING. THE THICKNESS OF THE STOMES

100 050,

SHALL BE APPROXIMATELY 15 CM. OR SHOWN ON THE DRAWING.

=

| 180 ‘IQEO[
]

.

4. THE LARGEST STONE SHALL BE FLACED FIRST. THE INTERSTICES
SHALL BE FILLED WiTH SPAUS OR SMALL STONES UNTIL A SMOOTH

SURFACE 1S CETAINED  THEN FRESH MORTAR SHALL BE AFPLIED

TO SEAL AlL .JOINTS. .
5.  CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

_OF 180 KSC. FOR I5x15215CM. CUBE AT 28 DAYS. AN APFROXIMATE

Mi¥ DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS !

TO HEADWALL WIOTH
TOTAL WIDTH EQUAL

TOTAL WIDTH EQUAE

TOTAL WIDTH EQUAL

% HEJlDVrLL WIDTH
il

gz
=1
22 0y
x|
=
o
i ’
<
S T 2
- Ig }«’ i
ﬁ FORTLAND CEMENT TYPE 1 320 KG. { MIN]
A o 4—- - e SAND 043 wM*
g CRUSHER ROCK OR BRAVEL ose M3
_ : e / CONCRETE SLUMP 10 CM. (MAX.)
W 34“"" - " / 6 CLEAR CONCRETE COVER SHALL BE 3 CM.
. . A 7  REINFORCING STEEL SMALL CONFGRM TO TIS. 20 GRADE SR 24,
/ : PLAIN CONCRETE ———————————— .
MOATAR RIP -~ RAP / .
_ ( CEMENT CONTENT 300 Ka/M%) . 8. MORTAR MIXTURE SHALL BE 12 BY YOLUME,
L l L l l ‘L l J_ l 9 MASTIC JOINT SEALER SHALL CONFORM TO TIS. 479.
RE.P CULVERT (DIAMETERS AND NO. OR ROWS AS INDICATED IN PLAN 8 PROFILE} RCP CULVERT (DIAMETERS AND NO: OR ROWS AS MDICATED IN PLAN & PROFILE)— /
CONCRETE HEADWALL ACCORDING TO DWG. NG. DS -103 CONCRETE HEADWALL ACCORDING TO DWG. NO DS-103
PLAN OF MORTAR RIP-RAP CATCH BASIN PLAN OF PLAIN CONCRETE CATCH BASIN
SCALE : SCALE 1 . 50
= ASSUMED GROUNC LINE ASSUMED GROUND LINE
200 | TOTAL WIDTH EQUAL | 100 | 032 . 150 200 . TOTAL WIDTH EQUAL P BT
TG HEADWALL WiOTH FLow ]'_ | 0 HEADWALL WIDTH
ICONCRETE HEADWALL ! | CONCRETE HEADWALL————=r—— )3/\
:ACCORDING TO DWE NO. DS- 103 | ACCORDING TG DWG. NO. DS-103 : -
£ i oy |
SEE DETAL "1" o I SEE DETAIL “1"—-— gg(// . Y
, | ;
. |
. 1
> é.’
Gt 20 5
. A L R ¢ r -
EMBANKMENT SIDE SLOPE T MBANKMENT SIDE SLOPE
MORTAR RIP-RAP RGP CULVERT —PLAIN CONCRETE RC.F CULVERT

{ CEMENT CONTENT 300 K@./M3)

SECTION (B)-() SecTioN @-(8)

SCALE SCALE

MASTIC JOINT SEALER
2x12.5 CM. BIT COATED CELOTEX

1- 212 MM.
: A

MORTAR RIF - RAP . ocm2
OR PLAIN CONCRETE { CEMENT CONTENT 300 xszM’l .3_6)\ r

- | ~ KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEMM. @ 0.25 M. ] ! DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CATCH BASIN AT INLET FOR RC.P. CULVERT

2-@ € MM
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r - N S PSIMAGOISM. 4 . STEEL GRATING DETAlLS _ MINISTRY OF TRANSPORT AND COMMUNICATIONS
: co SCALE : DEPARTMENT OF HIGHWAYS
o0 0.85 oo - STANDARD DRAWING
\l —ll | 12 0.20 8H005:040 020
o+ g L . R.C.DITCH DETALLS- I
10 [ . . LEAN CONCRETE 1:3:8 r— 4
- e BY VOLUME 20 8§ N
' - DESIGNED : DOM, & GONSULTANTS | CHECKED : é;_ DATE JuLY
SECTION (&) - (A) FOR MANHOLE TYPE'A" loso o1z | ons | ° IONED i s 1 Rl
SCALE E =1 g‘- SUBMITTED : ‘__T)D SCALE AS SHOWN
1 Hal . . (DIRECTOR OF LOCATION. & nesueﬂ DISION) -807
SECTION OF R.C. DITCH TYPE'C CAST - IRON GRATING DETAILS g owa. 0. D5-40
SCALE 1: 10 SCALE : 1: 10 APPROVED : . ——
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15,00 o
2/ .
160 1.J70 0.40 P15 1.80 pIs _ pi5 0.90 015
| : - )
! /—m\num.'s TYPE "£” ! Lloos oo5| |
. JOINT SHALL BE.FILLED |WITH MORTAR (PORTLAND CEMENT.; SAND) GRATING o e e & QUTTER ' . _‘ ’>
RATIO 1.3 BY VOLUME. ’ | I
| | L0% { | | [
- - [ f——————1
0.20 - Tt -~ 0 n . —
- I T 1 [=]
LA NN D B 1 N ;L__- 1 S p G L J
1] '[ I MANHOLE TYPE "E" 1 P {l———————MANHOLE TYPE “E"
[ k4
| RECTANGULAR INLET PIFE . J ] ———————HOLE FOR @ 030 M. R.C.F CONNECTION
| r e
& ! : SEE DETAIL “A” ] ¥ r 4 : < BOX CULVERT 1201120 M.
o I g @ 1 {OPEN TYPE]
: - BOX CULVERT 1.2011.20 M: - N s _ L 4 .
! { OPEN TYPE} L -
1 - ol HA
j oot @ H
1 P N 1 00 SO : L4 u il
0.1 ! " @ 12 MM.E0.30 M: i z | “‘ﬁ# .
om] =R il " D
- r GRATING ———— ¥ o rY ! L0 9MM.@ Q30 M.
o it :'y ' h i |__ @ 9 MM@O. 30 M. b} ] re 1 - b @
T I| |1 DK OF CLUHRE B GUTTER OR CURE 1 I| v . | e @ B MMED Q30 M.
@ ; | i /s RECTARGULAR INLET PIPE——i! : ! 29 MMEO3CM— 1 i @12 M@0 W
ois) T r s O 212 MME0.15 M- ) H '
i - €12 MM, @ 0.90 M
3{ | SLOPE I TR SLOPE T BLOPE _ 212 MMEOA0 M- N\ e 1 pr2MM@0 s M
| : : 016 g 1| Loe o0, L.
\ EDGE OF PAVEMENT a v _
| > [-XI3 | 7 |
! oy a1s . :
}_____ ! « W LEAN CONCRETE 1:3.6 BY VOLUME —f=—= 05 015 LEAN COMCRETE 1 3.6 BY YOLUME
COMPACTED SAND BE DDING —f——— - _”bﬁ'd %Y = — COMPACTED SAND BEDDING
29 MM.@ 040 M.——;—-—/ ! 1 ; oo :
. €9 MM.EOS0 M- 210 E i \_ MM. @ 040 W,
STANDARD INLET MANHOLE & BOX CULVERT L : i ve——— @ 9 MM. @ 0.60 M. _
. 1 SCALE 10 25 SECTION ... SECTION - 005
p— SCALE D Zs SCALE 12 ||——l—as MM 008 M
: ! RO __0*0_15 - ANCHORAGE BARS
i . 06 MM. ANCHORAGE HARS ‘ {WELDED TO STEEL SLEEVE) |
[ 050 oo .49 {WELDED T STEEL CORNER} o
| ] 1 COAT WITH SAND ° bS] — — -
: | ; v | 0025 ASPHALT {MMEDIATELY 2 L 00x100x & MM. AT CORNERS - ¢ A :—; STEEL SLEEVE
I i - o ) BEFORE INSTALLING PIPE " ’ ’
& d} I . _
! %].g_ez: ______ — = S &
! r T' : &
1 [ N
; 2 : H a1o s
9 I ) : .- DETAIL C
7~ — =@ 9 MMSO0.30M. N P _....._/_ﬁ\_ NOTES SCALE 1. 25
@12 MM.@O0.15 M. I 1 tpn )
/‘?— @ | ‘% ' DETAIL B I, ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
I:E‘ 7 "_’j I £ il . SCALE 1. 25
| =) m 2. OONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
' 120 ; H 8 SEE DETAIL'C
: __.._._.__._F_f : i3 | ® & W @OISN OF 210 KSC, FOR 15x15215 CM. CUBE AT 28 DAYS. AN APPROXIMATE MEX
P | - _ ” 020 ; .
. L 8 \ Lad ./,/ 2 ] € & MMBO.15M ___\ g ||__ l' DESIGN PER CUBIC METER 15 SUGGESTEDR AS FOLLOWS .
—~ w —- L H
’F . .2 - } ; Tl _ PORTLAND CEMENT TYPE 1 350 KG. [MIN,}
L ! E - @15 MM @ 005 M. WELDED BOTH ENDS, SAND 043 M3
H L ™ PAINTEDR WITH RUST-OLEUM PAINT 3
L—---—a 5 MMEBCI0 M. ¢ T = I TWICE AND WITH OIL PAINT ONCE. CRUSHED ROCK OR GRAVEL 086 M.
B 12 MM@®0.20 M. - 1 é g \'I_;l;', - 1 L CONCRETE SLUMP 10 CM. [MAX.)
| | [~ - 3 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
A 9 I STEEL GRATING DETAILS 29 MM : A
| : i
012 MM @ Q20 M. o | | Oz:CR:LE e 005' o0 1 10 020 4. STRUCTURAL STEEL SHALL CONFORM TO TIS.116 GRADE Fe 30
—LEAN CONCRETE 1136 g,'gg-: b ——— 1 (4| B 'r- L @o. - fo———af 5. FLAT PLATE STEEL SHALL CONFORM TO TIS. 55 GRADE SR 24
.4 BY VOLUME —g} _— [ g & STRUCTURAL STEEL AND FLAT FLAT AINTED WITH
*T=—COMPACTED SAND BEDDING - SEE DETAIL™H a v E STEEL SHALL € PAINTED
0 RUST - OLEUM PAINT OR EQUIVALENT TWICE aND WiTH OIL PAINT ONCE.
o 1]
O o g 7. CLEAR CONCRETE COVER SHALL BE 3 CM. )
SECTION ©-© SECTION @‘@ L ! - 8. MANHOLES SHALL BE ARRANGED AT 15.00 M. {TYR} INTERVAL OR AS
SCALE T : ES SCALE 1T . 15
. - DIRECTEDR BY THE ENGINEER.
026 CAST-IRON GRATING DETAILS
b 0.80 i ©.80 080 RECTANGULAR ILET PIPE - SCALE 110
| ‘ SIDEWALK GRATING
1 ’ | \ , 0850 1
| ? =
=~ : o) L _ KINGDOM OF THAILAND
! S - --oge MINISTRY OF TRANSPORT AND COMMUNICATIONS
' 2 ~To-BauM 0 DEPARTMENT OF HIGHWAYS
' e R R -] d O EMLQOIS M. S _ STANDARD DRAWING
NN e e | fcde 8l o | 008 DETAIL OF INLET AND MANHOLE TYPE"E*
005 0.0 080 00s N—-TYPE)
|_©Q_smme . _ @J | Jees_ ooy |, — gos | & BOX CULVERT (OPE
——CURB . } ) DESIGMED : DOH. B CONSULTANTS ‘GHECKED: é. DATE JULY 1994
- mTED SCALE AS SHOWN
FRONT VIEW OF GRATING SECTION (E)- SECTION suem T By
- . ECTOR bes| Lo
SCALE 1 115 SCALE . 5 SCALE : [+] =1L OF LOCATION & DESION DRVISKH) DWG, NO.DS-SO!
APPROVED ;. m S
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K . NOTES .
1. ALL ODIMENSIONS AFE N IMTERS UNLESE DTHERWISE INDICATED.

LSOXSCx6 WM, AT CORNERS ALL ARCUND 2 BOX CULVERT (CLOSE TYPE) SHALL BE USED FOR CONNECTION ROAD OMLY.
WITH B % WM.z 0.15 M. 0.15 K. ANCHORAGE 3. NECESSARY TO CONSTAUCT MANHOLE AT ROADWEY, oLE

L50x50K 6 WM. AT CORNERS ALL AROUND
WiTH 89 MM, x 015 M. @ 0.1 M, ANCHORAGE

STEEL GRATING COVER 1.00 x 170 M. SHALL EE STEEL GRATING.

{SEE DETAIL) . © 4. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

STEFL GRATING COVER 10O % 1.70 M.
|_( :) {SEE DETAIL)
160 CONMECTION ROAD SURFACE 0295 . Gos .. CONNECTION ROAD SURFACE OF 210 KSC. FOR 15 x 15 x 15 CM. CUBE AT 28 DAYS. AN APPROXIMATE
]ﬁ MAHHOLE TYPE “F ﬁ ﬁ" :
' ]

10205 090 0 i
|"[ "—‘——" : .. | /— MAKHCLE TYPE F MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS |

MANHOLE TYPE 'F ) P ! _
' - / ' q |1|||I|1111|:|mllulllu&- : . A" PORTLAND  CEMENT TYPE 1 O e
d

SAND o443 o

. CRUSHED ROCK OR GRAVEL 0.86 W

___________________________ | y A

BOX OJRVERT (CLOSE TYPE
1.20 5 1.20 M.

D2 B 12 MM.@O.MH.———Y \ \ ' .

819 MML({D 0.20 M.

VARIES

CONCRETE  SLUMF 0 CM.(MAX )
REIRFORCING STEEL SHALL CONFORM TG TIS, 2G GRADE SR 24.
STRUCTURAL STEEL SHALL CONFORM TO TIS. 116 GRADE Fe 30.

FLAT PLATE STEEL SHALL CONFORM TO TIS.55 GRADE SR 24,

® N® g

STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE FAINTED. WiTH
RUST-CLELM FANT OR EQUIVALENT TWICE AND WITH QWL PFAINT ONCE. -

4 9. CLEAR CONCRETE OOWER SHALL 8E 3 M.

1 o
+ " |
_______________________ — \ L& 3 : BOX CLAVERT (CLOSE TYPE) 10. THE LENGTH OF BOX CULVERT (CLOSE TYPE)} FOR PAYMENT SHALL BE
120 % 1.20 M.

MEASURED AT OUTER EDGE OF MANHOLE.

PRE - CAST BOX CULVERT

1. THE QONTRACTOR CAN USE PHE- CAST RE!NFORCED CONCRETE BOX

CSECTION WHICH CONFORM TO ASTM DESIGNATION € TRoM- 83 OR -

AASHTG KO, M2B9 - 811 INSTEACD OF THE CAST W-PLACE BOX CULVERT.

COMNCRETE 1'3° 6 2. DESIKGN REQUIREMENTS

BY VOLLME .
COMPACTED SAND BEDOING ———=

SCALE 1520 CONCRETE 1138
- BY VOLUME —"
COMPACTED SAND SEDDNG ———=-:

g ’ 619 M. @ 0.20W, .
o 1 fﬂ-n 1Z M. @ 0.20M. R
MANHOLE AND Box CULVERT {CLOSE TYPE) ' vl 1_

2.1 THE DESIGK FARTH COVER SHALL BE THE MAXIMUM VALUE AT

FIELD CONDITION 8UT NOT LESS THAN 060 M.

SECTION @_@ SECTION _ 2.2 BO¥ CULVERT SIZE SHALL BE 1.20 x1.20 M. ¥ITH THICKNESS
11 _ 5CALE

SCALE 1220 NOT LESS THAN 0125 M.

2.3 THE CIRCUMFERENTIAL REINFORCEMENT OF 80X CULVERT AT
ROADWAY SHALL BE CALCULATED FROM WEIGHT OF BACKFILL AND
HS 20 - 44 TRUCK LDADING { FROM THE STANDARD SPECIFICATION
FOR HIGHWAY BRIDGES - AASHTG ), BUT UNDER SIDEWALK , THE
CIRCUMFERENTIAL  REINFORCEMENT SHALL BE CALCULATED FROM
WEIGHT OF BACKFILL ONLY.

110 2.4 REINFORCEMENT STEEL SHALL CONFORM TO ASTM A-B2 OR A- 496,
2.5 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
— = %~ 12 MM.x 7.5 OM. FQUAL SPACING ' STRENGTH OF 2BC KSC. FOR 15115 x IS CM. CUBE AT 28 DAYS.
—— 12 M. x 7.5 OM. 3 LENGTH OF THE PRE - CAST BOX CULVERT SHALL BE MOT LESS THAN 1.00MY

4. JOINT OF PRE - CAST BOX CULVERT SHALL 8E TONGUE AND GROOVE
1 120 s .

TYPE WHICH INTERIOR JOINT MUST BE SMOOTH. NGT OBSTRUCT TO
FLOW OF WATER.
5. JOINT SHALL BE FILLED WITH MORTAR [PORTLAMD CEMENT | SAND )

-1
g
tE

.

o35

RATIC 11 3 BY VOLUME.

0.60
£ :
ya o8] X :
// 8 eEIMN 85 WM. @ 0.OM 004, 35 0.04
- ' [ 1] —MORTAR 1:2 BY voiumE
. i /75 12 MM.(D0.20 M. | o . _ X —oos

p.15
0.60 )
‘-|.

1.00
0.30

1.20

1 @ ISMM. (@ 0.20 M.

212 MM.(R 0.20 1. | s F.
N ) ﬁﬁ @ ® MM.(R10.20 - ! )
{? lo.10 . =

}E

0,35

7
1_4

%E ET'CZSI.E“’” e 6. WMETHOD OF PLACING AND BEDDING OF PRE - CAST BOX CULVERT SHALL BE

=} ——— COMPOCTED SAND BEDDING ——p—(TYR) THE SAME 45 THE CAST (N - PLACE BOX CULVERT.

01 , ' 7 THE LOMGITUDMAL REINFORCEMENT SHALL HAVE DIAMETER NOT LESS
STEEL GRATING COVER DETAILS THAN 5 MM WITH SPACING. NGT MORE THAN 15 CM. '
SCALE 1110

KINGDOM OF THAILAND
_ MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING . n
DETAIL OF INLET AND MANHOLE TYPE F
B BOX CULVERT (CLOSE -TYPE )

DESIGNED : C.OH & CONSULTANTS ICHECKED: ﬁ.. DATE JULY 1994

SUBMITTED :  _=f— =S SCALE AS SHOWN

(DIRECTOR OF LOGATION & DEBIGN DIAEIDN) . DWG. HO.DS-502

SHEETWO. 87
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—— ' F Lao ¢
1 \ \ .

3, 1 1 1 1 1

CONCRETE DITCH LINNG——' / r . 1.00 |00 .00 N\ ' ! \—mnc!ttz DITCH LINING ACCORDING TG DWa, NO.D§~201 8
SLof : @_ RC.U—DITCH WITH CONCRETE COVER 100 o

RCPCUVERT @ 1,20 M. .

. 1 i i . ] SLOPE \-‘N!iii i n 15Lﬁ 2y =

|
i
FE=TsTTTTT
. I
|
e im——
—

p—

PLAN

SCALE 1. 50

)} . .20 £0.15;
B £

2 9 MM & C30M: g
_ olis
I T
212 MM.@ 015 M: )
1SLDPE 21 _ 2 o]|5 :
212 MM. @ 0.20 M ' '
~- BOTTOM OF CONCRETE DITEH LINING o osum. @ 03sM—— |
y |. . /—EDGE OF SHOULDER & ) ilzo
oRGE INLET ; N L
-—nl . ol
c . .
_ ) Lsmpe 21 - -q:
— T I 1 I = i il I i IT it L QI2MM. @ D20 M A - /ﬂ
| ‘ oio— || [\ Jois A
o LB A | 5
: : BOTTOM OF CONCRETE DITCH LINWNG ' s
\ — ] . e _ _ _ ofs LEAN CONCRETE 113:6
_ ] - - : )~ L e o R s s i B R i ofio VOLUME
——— g AND CUSHION
R.C.P CULVERT ® /.20 M. \—R.C. Y- DITCH WITH CONCRETE COVER SECTION

SIDE ELEVATION RC. U-DITCH WITH CONCRETE COVER
50 :

SCALE 0 _
NOTES .

I ALL DIMENSIONS ARE W METERS UNLESS OTHERWISE MDICATED.

2. THIS DRAWING SHALL BE USED WHERE THE DRAINAGE WITH CONCRETE

TEEL CCRNER GUARD

()

T v, B L .
_ , o L;lS; ' _of. DITCH LINING AT MEDIAN { WITH SIDE SLOFE 1.5 (1 OR FLATTER) CaM
i | I
1-?---{ ! T NOT BE CONSTRUCTED.
— E ! 3. SLOPE OF CULVERT SHALL BE 11,000 OR STEEFER.
L _ B 4 I o o 4, SLOPE OF RL. U-DITCH COVER SHALL BE ADJUSTER TO MEET THE
] I % ] Fs
s i | 2 8 3 RC. Y~ DITCH WITH ,
= H | CONCRETE COVER SIDE  SLOPES.
C = X - L _ - : 5. R.C.P. CULVERT |-21.20%. SHALL SE INSTALLED WITH OROP INLET
J L 1 .
'I_q,m 0@ 0.05 = 150 oo ! | N 1 \\_ AT 2%.00 M. INTERVAL .
- I _l - - - .
= Vs v & DROF INLET 6. JOINT IN R.C. U-DITCH AND CONGRETE.DITCH LINING SHALL BE SPACED
STEEL ANGLE SIZE (0X(Cx C.5CM. \ I—R.c.u-mmuc&g AT (D.00 M. INTERVAL. WIDTH OF THE JONT IS 1 CM. AND FILLED
. ’ —DROP PRET SECTION @ © WITH MORTAR { PORTLAND CEMENT . SAND) RATIO | |3 BY VOLUME
CAST-IRON GRATING DETAILS STEEL CORNER GUARD : scALE o 7. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
. SCALE I-1o SCALE C1es 079 R _ OF 210 KSC. FOR 15 x 151§ CM. CUBE AT 28 DAYS. AN APPROXIMATE
.00
MlX DESIGN PER CUBIC METER IS SUGGESTED AT FOLLOWS |
PLAN DROP INLET PORTLAND CEMENT TYPE 1 350 KG. {MIN.)
. . - SCALE 1130 @ SAND 043 M
= — 1. . . -
30 @ Q.05 = |50 T.o.m:n FE“‘—_L@ 5 80 B : CRUSHED ROCK OR GRAVEL ogs M
L g 8 -1 1.50 ! GRATING { SEE DETAIL } @ - CONCRETE SLUMP 10 cu_,mnx.)
: o . § | _ - 4 8. REINFORCNG STEEL SHALL CONFORM TO TIS.Z20 GRADE SR 24.
'—3 ; Z _ R o i :
T 1 o
8 n i
o Lo
3 o
VARIES VARIES
N\ L 180
. . ’ . ' b
@9 MM, . ' P
\; o o PLAN
@15 Mh. @ .05 M, WELDED BOTH ENDS, | & o4 L 2UMM @ 0.20M - .
FAINTED WITH RUST - CLEUM PAINT TWKE = = § SCALE 1130
AND WITH OIL PAINT ONCE. ) “ : : .
- — 3-8 12, 0-312 M. KINGDOM OF THAILAND
STEEL GRATING DETAILS 10-T 12 MM I-212 WM. MINISTRY OF TRANSPORT AND COMMUNICATIONS
SCALE : Ilie § oo [ ld & DEPARTMENT OF HIGHWAYS
. A ) . \ | STANDARD DRAWING
RC.RCULVERTE L. 20M— Q '—R.C.U-DITCH WITH A N ) L .80 | .
=l CONCRETE COVER Qj__ — f - 1 - DROP INLET & R.C.U-DITCH FOR BRIDGE DRAINAGE

DESIGNED © D.0.H. & CONSULTANTS ‘ CHECKER : é,’ DATE LY 1994

SCALE i:30 : SECTION _ ®) . SECTION ©_._ © SECTION @ - SUBMITTED : =7 R B SCALE A5 SHOWN
) _ . scALE

1 130 JMRECTOR OF LOGATIGN & DESKIN DIVIEION) OWG. NO.DS~ 503

‘appROVED e -
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—....20.00 - 40.00M.OR AS SHOWN ON THE ORAWINGS

20.00-40.00 M. OR AS BHOWH ON THE DRAWINGS

2000-4000M OR AS SHOWN ON THE ORAWNGS

R.O.W.

CLEARING AND GRUBBING FOR REHABII..ITATION OR RECONSTRUCTIONI PROJECT
43

NOT T

SCALE

—

2000-4000M.CR AS SHOWN ON THE DRAWINGS

CLEARING AND |GRUBBING LIMITS

“ROW.

f—-FINiSHED PROFILE GRADE

/

|
?
|

CLEARING AND GRUBBING FOR.CONSTRUCTION PROJECT
TO

NOT :

Z{EARNG AND GRUBEING Liwirrg

SCALE

CLEARING AND GRUBBING AT HORIZONTAL CURVE
NOT TO SCALE

RO.W.

15.00 -30.00 M. OR AS SHOWN ON_THE CRANINGS

CLEARING AND GRUBBING FOR REHABILITATION (OR

NOT

20.00(MN.)

-

15.00-30.00M.OR AS SHOWN ON THE DHAWINGE

CLEARING AND GRUBBING LiMITS

ﬁ—FINISHED PROFILE GRAD

et

TO

¢

N\

RECONST RUCTION) AND CONSTRUCTION

‘ 2000-4000 M. OR A8 SHOWN ON THE CRAWINGS

PROJECT

JCALE

GLEARING AND RUBGING LIMITS

CLEARING AND GRUBBING AT CUT - SECTION

SCALE

NOT TO

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE IMDICATED.

2. AT LOCATIONS WHERE OVERHANGING TREE BRANCHES, SHRUBS,
BUSHES, ETC, SPREAD OVER CLEARING AND GRUBBING AREAS,
THEY SHALL BE CUT TO0 PROVIDE A 3.50 M. CLEARAMCE OVER
FIMISHED FROFILE GRADE. .

3. SIDE DITCHES, CUT AND FILL SLOPES DIMENSIONS SHALL CONFORM
TO THE TYPICAL CROSS-SECTIQN DRAWING .

4. CLEARING AKD GRUBBING iN RESIDEMTIAL AREAS SHALL CONFORM
TO THE DRAWING FOR THAT PARTICULAR PROJECT OR AS DIRECTED

BY THE ENGINEER .

/— FINISHED PROFILE GRADE

—

ROW

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CLEARING AND GRUBBING

DESRNED © 0OM. & CONSULTANTS |cHéchD: é‘l;__ | BATE Jur 1994

SUBMITTED : SCALE  NONE

AR

{IRECTOR OF LOGATION & DESIGH DIVISION) WG, NO.MD -101

APPROVED,:

SHEET-NO. 88

YL JIRECTOR GENERAL)




HOT

L.

ENR OF CONSTRUCTION

/—‘l CONNECTION ROAD

f /—RCP CULVERT -9 060

€ OF cONSTRUCTION

&,

L)
.
1

f==

& 0

ccp"’

k-4 4

AN -

& COMHECTION .ROAD—\

R/W. 3000 M,

CONNECTION ROAD ,© BETWEEN 80- 90

TaQ SCALE

R/W 20.00 M.

R/W 15.00 M.

’/

\—ch CULVERT I-8 060

CONNECTION ROAD .© BETWEEN 60~ 80

& CONNECTION  ROAD END OF CONSTRUCTION

R/W 30.00 M

END OF CONSTRUCTION

€ CONMECTION RCAD

R/W 3000 M

RSW 2000 M,

R.C.P. CULVERT |- 0 0.&0 —

— SHOULDER SHOULDER - ll -
F—% OF CONSTRUCTION 7% _OF CONSTRYCTION — = R
N 90’ . -~
sH(!lII DER - -
Pl -
- ///
- -

R.C.F. CULVERT 1—9 0860

“— R.C.P. CULVERT |—@ Q.60

RIGHT OF WAY 20.00 M. R« 6.00 WM. R =8.00 M., RIGHT OF WAY 3000 M.F1 600 M.R'= 500 M.

CONNECTION ROAD . © BETWEEN 45-60

END OF CONSTRUCTION

CONNECTION ROAD,® LESS THAN 45°

NOT TG SCAFE NOT Ta SCALE
END OF CONSTRUCTION
& COMMNECTION RGAD
€ CONNECTION mno—\ END OF CONSTRUGTION R = VARIES
60 R.CP CULVERT )-8 0.60 R.C.P. CULVERT 1-8 0. ao
/ R/W 2000 M _
R/W 1500 M_ i R/W_15.00 M. W/
£ - EXIST. ROAD
“EI - 5\ -.s!
o= alZ
DER UE SHOULDER f+ 33
7% OF CONSTRUCTION = 7% OF cONSTRUCTION i ER
50, - ,'
SHOLLOER —_ SHOULDER ...f) =

S Z
-
‘/L:*_‘ &
)

/
’
-t Ve
@%\7": S N
&SN R
R.C.F. CULVERT i-# 0.60

CONNECTION ROAD ,® BETWEEN 45 - 60

\/ e
&Y - .
R.C.P. CULVERT |- £0.60

~A = WVARIES

3

CONNECTION ROAD, © LESS THAN a5°

TO SCALE NOT TO SCALE NOT T3 ) SCALE
*oowr_cmn ROAD "
% OF SYMMETRY
4 Xlg!] i
?as é PAVED CONNMECTION RO
R/ W i o Rsw o
2.00- 3.00 3.00- 400
8 200-3.00% 1.00 BN
PAVEMENT WIDTH n { SEE NOTE 6
- SOIL AGGREGATE SHOULODER
SHOULDER D & SHOULDER LOO MIN. AND NOT WIDER /
- . elaboi L LAE CB.R 30 " MiN.
THAN MAIN ROAD SHOULDER —— L S 1)
PAVED CONMNECTION ROAD | __\\ _¢ —RCP CULVERT 1-0 0.60 1 W .
___________ - *
[h] 1

L

SHOULDER

16 CM. SOIL ASGREGATE TEMPORARY

UNPAVED CONNECTION RCAD

______ A & - )
PAVE:
R.CF. CULVERT -9 0.60

8 STANDARD DRAWING'
38
R/W — N . _B/W CONNECTION ROAD DETAILS
AS EXIST . DESIGNED | 0.0.H. & CONSULTANTS | cﬁEcKED: é;__. DATE JULY 1994
.00 M, MN. . R.C.P. CULYERT |-D0.60 - -
{OUT OF SIDE SLOPE] - {SEE NOTE 4} SUBMITTED : S SCALE  NONE
. {DWECTOR OF LOCATION & DESION DAstON] HOMD-20
CONNECTION ROAD PLAN CONNECTION ROAD SECTION pre— —{ owe
NOT 70 SCALE ED : h o
Not Yo SCALE g w0, 90

— AS MAIN ROAD SHOUWDER SURFACE

. 2 SURFACE, LAB. C.H.R 25 % MN. 20 CM, CRUSHED ROCK DASE,LAB. CHR. 80 % NN,
g i—— IS CM. S0IL AGGREGATE SUSBASE , LA CHR.Z5 % MIN.
3 COMPACTED SUBGRADE
z .
SHOULDER TYPICAL CROSS-SECTION FOR PAVED AND UNPAVED CONNECTION ROAD
) NOT TO SCALE

DER 5.00 M. MiN, o SLOPE + 3 44 ﬂ__t

NOTES :

1. AL DIMENSIONS ARE IN METERS UNLESS orﬁenimss WNDICATED,

2. IN GEMERAL,FUBLIC SIDE ROAD COMNECTS THE HIGHWAY To n'er_LAaE,
POPULATED AREA, MONASTERY, GOVERNMENT "OFFICE , PUBLIC UTILITY OR
SOME PLACES OF |Mponmucs.. .

3, THE PAVEMENT STRUCTURE OF EACH CGOMNECTION ROAD SHALL BE AS
RECOMMENDED IN THE DHAWIPIlG,

4. CHANGE IN SIZE AND NUMBER OF PIPE CULVERT SHALL REQUIRE APPROWAL
OF THE ENGINEER. LOCATION AND LENGTH  OF PIPE CULVERT DURING
CONSTRUGTION SHALL BE A5 DIRECTED BY THE ENGINEER IN THE FIELD.

5. THE CONSTRUCTION OF EACH CONNECTION RCAD SHALE END AT R/W
LIMIT OR AS SHOWN ON THE DRAWING.

6. THE w;nm OF FAVED SURFACE OF THE CONNECTION ROAD SHALL BE
THE SAME AS OR A5 THE EXISTNG FsVED COWMMECTION ROAD OR AS SHOWN
ON THE DRAWING OR AS DIRECTED BY THE ENGINEER BUT SHALL NOT
BE WIDER THAN €.00 M.

. THE INTERSECTIONS NOT SHOWN ON THE DRAWINGS SHALL REGURE PLANS

-l

SUBMITTED TG THE €ENGINEER FOR APPROVAL BEFORE CONSTRUCTION.
8. FOR SIDE ROAD CONNECTED TO A SMALL VILLABE WITH LOW TRAFFIC,
THE FOLLOWING SHALL AFPLY:
g. THE CONNECTION ROAD SHALL BE UNPAVED ROAD TO THE #/W
LIMIT WITH A& RECOMMENDED PAVEMENT STRUCTURE AS SHOWN
ON THE ODRAWING,
b. THE ROADWAY WIDTH SHALL BE AS SHOWN OM THE DRAWIKG

OR AS DIRECTED BY THE ENGIMEER.
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CRITERIA AND LIMITS OF CONSTRUCTION

1. THE PRGJECT ENGINEER SHALL LIST THE COMNECTION ROADS THAT NEED

THE SAME WIDTH OF TO BE RECONSTRUCTED AT THE BEGINNING OF THE PROJECT. :
THE EXISTNG SHOULDER z.  THE PAYMENT FOR CONSTRUCTION OF THE PUBLIC SIDE ROAGS (FROM THE LIST OF ITEM. |} anE
_ £ ROADWAY : 21 THE DRAINAGE STRUCTURE ( EXTENDED OR NEW STRUCTURE )- )
o ' 2.2 THE PAVEMENT STRUCTURE, THAT SHOULD BE AS GOOD AS,OR BETTER °
= - 180 ! THAN THE EXISTING PAVEMENT STRUCTURE. :
= o 3. THE PAYMENT FOR PRIVATE DRIVE ( FROM THE LIST OF ITEM.1} ARE
E WALK M ) EDGE OF SIDEWALK 3] IN CASE OF GETTING PERMISSION FROM THE DOH,
As ENIST! EXISTING _R/W. | 5 -l% o 7 311 THE DRANAGE STRUCTURE ({EXTENDED OR NEW STRUCTURE }
/ i L v l°-'5 BLZ FOR THE PAVEMENT STRUCTURE, DOH SHALL CONSTRUCT THE TEMPORARY
CONCRETE CURB OR / "y N1 P PAVEMENT DURING THE CONSTRUCTION OF THE HIGHWAY. WHEN THE fROJECT
CONCRETE CURB & GUTTER \ \ N \\ ] IS COMPLETED, THE OWNER OF EACH PRIVATE DRIVE SHALL PAY
SIDEWALK i $IDE WALK X ' FOR THE PAVEMENT STRUCTURE FOR HIMSELF,
. | . EDGE LINE OF CONCRETE CURB RE #9 MM, @ C.30M. 32 IN CASE OF NOT GETTING FERMISSION FROM THE DOH.
\ CONCRETE CURH OR CONCRETE CURE & GUTTER RE 69 MM. @ 0.50 M, 32) DOH. SHALL PAY FOR THE DRAINAGE STRUCTURE ONLY WHEN THE PRIWATE DRIVE
VERTICAL CURVE AS 10 CM. SAND CUSHION INTERFERES WITH THE DRAINAGE SYSTEM OF THE HIGHWAY.
-1—1- ‘ OIRECTED BY THE ENGINEER 15 CM. SOIL AGGREGATE SUBDASE 322 ALL OF THE OWNERS OF THE PRIVATE DRIVED ARE REQURED TO SEEK
i ' ok : : THE PERMISSION FROM THE OOH, OTHERWISE , ILLEGAL PRIVATE DRIVES
I? §Ii ) SHALL BE REMOVED ACCORDING TO THE ITEM 33 OF THE REVOLUTION
i SECTION @ - @ ANNOUNCEMENT - NO. 295
___________________ ~ 3 4. EVERY NEW PRIVATE DRIVES AFTER THE START OF THE PROJECT IS NEEDED
\ : '_ i ?ﬁ CONRETE PAVEMENT OF SlDE ROAD & PRIVATE D:EL\{E TO GET THE PERMISSION FROM THE DOH. BEFORE THE CONMECTION CAM BE STARTED.
‘——CONCRETE CURB OR | "“——CONCRETE CURB CR - 5 THE DOH, BY THE LOCATION AND DESIGN DIVISION SHALL DIRECT ©
CONCRETE CURE B GUTTER CONCRETE €URE 8 GUTTER

5] THE ARRANGMENT OF THE DRAINAGE STRUCTURE.

: 52 THE LIMIT OF CONSTRUCTION CONMECTION ROADS.
PUBLIC SIDE ROAD PRIVATE DRIVE . . i .
. 53 THE TYPE AND QUANTITIES OF PAVEMENT STRUCTURE.

RE = 250 M. - 3.50 M

Rl = 500 M. - 9.00 M. ACCORDING TO TRAFFIC VOUUME AND AVAILABLE SPACE
OR AS INQICATED IN THE PLAM & PROFILE DRAWING

. NOTES
PLAN OF PUBLIC SIDE ROAD & PRIVATE DRIVE AT SIDEWALK : T ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.
NOT SCALE 2. IN GENERAL, PUBLIC SIDE ROAD COMNECTS THE HIGHWAY TO THE VILLAGE, FOPULATED AREA,
MONASTERY , GOVERNMENT OFFICE, PUBLIC UTILITY OR SOME PLACES OF IMPORTANGE
WHILE "PRIVATE ORIVE" IS THE PRIVATE CONNECTION ROAD FOR PRIVATE HOKISE.
. ' 3 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 325 KSC. -
b €0GE OF SIBEWALK rhw EOGE OF SIDEWALK FOR 15x15x13 CM. CUBE AT 2B DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC METER IS
. SUGGESTED AS FOLLOWS !
L THRL — TRAFFIC LANE CONCRETE CURB OR THRU - TRAFFIC LANE SLOPE 5% MAX. PORTLAND CEMENT TYPE 1 350 KG. (MIN.)
CONCRETE CURS B GUTTER SAND 0.45 M3
: SIDEWALK ! SIDEWALK EXISTING LEVEL : ' :
i A SLOPE 5% MAX. | CRUSHED ROCK OR GRAVEL, 0.86 M2
5%, - ~ _ 5% e 200 CONGRETE  SLUMP 0 M (MAX)
[ v— _“““‘-—u._“ ’? Bl REINFORCING STEEL SHALL BE ROUND BARS CONFORMING TO T15 20 GRADE SR24.
T‘“‘W - . 5. CLEAR CONCRETE COVER SHALL BE 5 CM.
. >
L PAVEMENT STRUCTURES --—Pn\rﬁuem STRUCTURE ——EXISTING LEVEL L PAVEMENT STRUCTURES PRVEMENT STRUCTURES OF PRIVATE DRIVE & FOR THE FRIVATE DRIVE THAT NEEDS 7O BE CONCRETE PAVEMENT,
OF MaIN ROAD OF MAIN ROAD ) tn.ﬁ SLAH SURFACE 15 CM. THICK SEE NOTE 3.) REFER TO SECTION @-@
| .
TYPICAL SIDE ROAD AT SIDEWALK (PROFILE) TYPICAL PRIVATE DRIVE AT SIDEWALK { PROFILE )
NOT . SCALE NOT To SCALE
N : . : 1 N ) . " ’ H
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: S
i o
ey At P s LW o T v N .. # %
N i !
" » 1 .
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SURFACE , LAB. C.B.R. 25 % MIN. '———20 CM. CRUSHED ROCK BASE , LAB. C.B.R. B0 % MIN L 10 CM. SAND CUSHION KINGDOM OF THAILAND
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INSIDE 7 T ’
- HARD WQOD GOLUMN .
: /—GALVANIZED STEEL FLAT g =] NOTES
BE " AT THE LOWER EMND
- Q [ SHEET NO.26 HIP caP . 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
: a 2 BSTAT TYHE UPPER. END 2. THE SPECIFIED COLUMNS FOR THIS BUS STOP SHELTER ARE AS FOLLOWS:
P— -
DOH.SIGN @5/8" BOLT & NUT 21 WHERE USING THE 0.125K0I125 M. RC. COLUMN WITH 015 x0.80% 0.80 M,
= j—T RC SLAH LEVEL FOOTING , REACHES TO THE CEILING. '
' NI” H[V L 2.2 HARD WOOD CCLUMN @ 6"AT THE LOWER END AND @ 5" 4T THE UPPER
_ 56" HARD WOOD COLUMN END MUST BE NON- DECAYABLE WITH MINIMUM OF 5 METERS DRIVEN
IN THE GROUND.
o 2.3 WHERE USING CONNECTED -COLUMNS SEE DEVAILS AS SHOWN IN THS
DRAWING. THE HARD WOOU COLUMNS MUST BE TENG Shorsa obtusal,
. , " . HARD WOOD COLUMNS CONNECTION DETAWLS RUNG { 'Pontgcma siamensis ), DANG { Xylla kerl| } OR ANY OTHER KIND
1
: SCALE 1 10 OF HARD WOOD OF THE SAME QUALITY.
FRONT ELEVATION SIDE ELEVATION  TOP oF AN-LOM 3. ELEWATION® 0.00 AS SHOWN IN THIS DRAWING,NDIGATES THE ROADWAY
SCALE 13 50 SCALE |80 - GALVAMZED STEFL FLAT SHEET NO. 26 RIDGE CAP | SHOULDER  ELEVATION :
8 /_ FAINTED GALWANIZED STEEL CORRUGATED SHEET w0 Lo 4. CONNECTION JOINTS SMALL BE @3/8" BOLTS AND NUTS WITH WASHERS
o | h -
GALVAMZED STEEL FLAT SHEET NO.26 RIDGE CAP "2 10" WOOD PAN- LOM : ! UNLESS OTHERWISE SHOWN.
.} TOP OF WOOD RIDGE J—L 5. woOD TEXTURE MUST BE PRESERVED AGAINST DECAY AND INSECT DAMAGE
PAINTED GALYANZED STEEL CORRUGATED —— - - - ——ilp "y 5" WOOD RIDGE rJ gy R PRESERVATIVE  PAINT
SHEET 7 FT. LONG 116 "x 4" WODD RAFTER 14 "5 " wooD “'DGE'—/ " 119°%4" WOOD RAFTER &. A PATH TO THE SHELTER FROM SHOULDER EDGE SHALL BE PROVIDED BY
s “x3" WOOD PURLIN @ 0.90 M. /_.1,2-1, 3" wooD BRACE UNDER THE 115 "2 10" HARD WOOD FRN-LOM 115 " 3" WOOD BRAGE UNDER THE L850 M. WIDE SAND MORTAR ATELEVATION OF +0.10 METERS.
o™ 3 WOOD JOIST @ 0.60 M RAFTER,NALED ACROSS ; 116 "« 3" WOOD PURLIN @ 0,80 M.— g RAFTER , NAILED ACROSS 7. GALVANIZED STEEL ROOF SMALL BE GREEM OR RED COLOR.
ASBESTOS CEMENT FLAT SHEET 4 MM, THK \ e S g ASBESTCS CEMENT FLAT SHEET-—l= d  EESTOS CEMENT FLAT SHEET 4 wpTHk, @ PAN = LOM FASCIA AND CEILING SHALL BE PAINTED IN WHITE COLOR.
_ ' .caum—\\ éf “;-";”“- CERING WTH 1Y "k 3" T CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
_ _ 1o s 3 wo oM | £ 3" Wo0D
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- o -1 —1
I, - - —— 4 : + ik : :
, "-'.l : PILE LIFTING ALOCATIONS
e L COVER THE END WITH 4.5 MM, THK. STEEL PLATE L .— 04820 M. RC.PILE WITH S.00 SCALE

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

BUS STOP SHELTER TYPE F-1I

DESIGNED D.OH. 8 CONSULTANTS l CHECKED : 22—

DATE JuLY 1954

‘SUBMITTED : D/-“?‘d-- .

(DIRECTOR OF LOGATION & CESIG DRISION)

SCALE AS SHOWN

oWG. NO.MD=311

APPROVED :
W] DMECTOR GENERALY
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TABLET SURFACE TO BE RAISED UP AND MADE SMOOTH
LETTERS TO BE STAMPED 0.5 MM. DEEP

RIGHT OF WAY MONUMENTS Ls MNIMUM SPACING OF ROW.
d // AT ALL BREAK POINTS PROPOSED RIGHT OF WAY MONUMENTS ON CURVES
{SEE NOTE{Z) [ SEE NOTES@&@]
g
L™
Els § OF ROADWAY '5% < ] /_‘ssm. BoLT
[l o
R 0 z 5 0 10 G,
HE— - - - L - - g T 0.3 CM. HOLES
LETTERS ON FRONT SIDE OF THE MONUMENTS LETTERS ON FRONT SIDE OF
PARALLEL TC THE ROAD LINE o THE MONUMENTS PARALLEL k
PROFOSED RIGHT OF WY TO THE ROADWAY LINE I
R.O.W. MONUMENT IN STRAIGHT LINE R.O.W. MONUMENT IN HORIZONTAL CURVES !
NOT To SCALE : NOT TO SCALE ) .
FLAN OF BRASS TABLET ELEVATION
015 '
: . BENCH MARK DETAILS
202y e.1l 1007 NOT T0 SCALE
cumen wBACK SIDE OF THE MONUMENT
/—mcnr OF war ’ oz —2-B6 MM
- - Ao : : BRIpGE
J 0.075 0035
. ~FRONT SIDE WITH LETTER | 02 L OEMM. & 015 M, ——
AND FIGURES SHOWING KM.
CHAINAGE AND DECIMAL NUMBER
™8
SECTION B)-(B) !,
SCALE 1'TR _ HE
. [BENCH MARK E g
e
. [aRE-]
_ NCTES . ' ]0_50
. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED, ‘| L 20 I
r 0 - RS ABUTMENT
1 & 2 LOGATION OF ROW. MONUMENTS SHALL BE AS SHOWN ON THE PLAN WINGWALL
T[’D -+ AND SHALL BE SPECIFIED AS FOLLOWS ;
i b 9] RURAL(RICE FIELD, WOOD AND ETC.} 4 = 100 M.
' o . "
Fﬁ_ 5} URBAN (TOWNS AND VILLAGES d = 25 M
2 : NOT To SCALE
“4— d) AT PGC., PT 4ND MIDDLE POINT OF HORIZONTAL CURVE

®__
SICR
@

3. PAINTING OF ROW. POSTS.
¢} POSTS, WHITE

b} LETTERS B FIGURES , BLACK

i 0.03

4. BLACK AWD WH-ITE PAINTS MUST BE GLOSS ENAMAL PAINTE IN

1.35

ACCORDANCE WITH TIS. 327 AND SHALL BE APPLIED {N 2-LAYERS.

LETTERE ARE DEPRESSED 1 CM. INTQ THE CONGRETE.

6. POSTS SHALL BE ERECTEDR TRULY VERTIGAL .

1. 003

7. S$IZES OF LETTERS AND FIGURES SHALL BE IN ACCORDANCE WITH

DCH'S TRAFFIC CONTROL MANUAL -AND THE ORAWING.

e
!

BSUCI Bl ISHER

i
¥ B] Lo
- e i 8. GCONCRETE SMALL HAVE A MINIMUM LLTIMATE COMPRESSIVE STRENGTH
Ti 1 } OF 180 KSC FOR 15X15215 CM. C‘UBE AT 28 DAYS. AN APPROXIMATE
| | .
i H by MiX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS: _ :
' (¥ ] .
; H 2 PORTLAND CEMENT TYPE 1 320 KE.{MIND KINGDOM OF THAILAND
[ 1 | A
i i SAND 043 M3 MINISTRY OF TRANSPORT AND COMMUNICATIONS
H !_ g 43w DEPARTMENT OF HIGHWAYS
LR ERL R LT, CRUSHED ROCK OR GRAVEL oge M3 ' STANDARD DRAWING
CONCRETE SLUMP © 10 CM.EMAX) ) RIGHT OF WAY MONUMENT & BENCH MARK
FRONT -ELEVATION le  RAINFORCING STEEL Sha. _ ; : -
] S Ral 1 ALL CONFORM TO TIS. 20 GRADE SR 24 ESIGNED - 0.0, B CONSULTANTS 1 OHECKED:J_'_;__.—_ DATE JULY 1994
: SUBMITTED : ; 0),1':‘: ) SCALE AS SHOWN
5 . f
RIGHT OF WAY MONUMENT STANDARD LETTERS & FIGURES oo oo L[ e
APPROVED | . o, 103
HPLL IDIMECTOR GENERAL)




2t

QB0

' {l A bt A

SHOULDER

== TG KANCHANA BURi{

TO BANGKOK —>-

- — 4 OF ROADWAY

SHOULDER

|0.08,

o.7e

ARERERERSRERERE

FOR TWO-~LANE HIGHWAY

H 040

— 1

75

FRONT VIEW

PLAN

NOT TO SCALE

% ’...,WQL_.!

008

D70

SIDE VIEW
KILOMETER STO

SCALE

g

g

_.|..__.|.n___.
o
o
o

B3

o d
Ny
)
=1
o

i

003

NE
7.5

=

ELEVATION OF GARUDA

SCALE

13

I
A.J,;xlmlm,um
oot SHOULDER
- 7O BANSWON-——=—— G OF ROADWAY LT. "
[
T‘ : : _ - . : -J‘iw MADIAN
=T ANGHANA-BUR— - § OF ROADWAY RT.
Q
: SHOULDER it
Y’T'Y‘Y%YITTYWI g

FOR DIVIDED HIGHWAY

203 I 1 0.24 003
i

I

.

AFANWY

1

I * # THE LETTERS MAY BE
S 7 B[ oo

)

/

SIDE VIEW

e

oo oz 41 ’_"_-CE
—_— o ™
g ) q
S| L S TSN
GARUDA
0005 THICK
_1|tace
| ' g 4
2 ; 5
n u L]
_ L. . o L
| 040 |
T 1
FRONT TILE SIDE TILE
TILE DETAIL
SCALE 1: 7.5
0.30
G.03. ’__ __1 0.03
g
PRECAST CONCRETE e
e ONCRETE  CAST -IN-SITU 5
0 4-B10 MM,
§ = VA oswm.@o20m. _ §
c / 'ro 7 0503 0A0X0.20 M CONCRETE |5
MWy BASE RESNFORCED WATH i
41T /-" A WESH OF 226-06MM. §
1 K REBARS AT 015 M. INTERVAL .
] o‘l
SODDNG ’,/’
-
-
. -
. . -
ot P
\“e' - =
-~
- \_
NORMAL
SOE SLOPE
0.1220.12K1.50 M
REDARS @ 8 MM. TO MAINTAIN—" PRECAST PILE CONCRETE
THE POST IN POSITION
0.50
GENERAL DETAIL AT SHOULDER
SCALE 1:10
030
003 03
- L
§__ Lo I8 FY4 PRECAST CONCRETE
T CONCRETE CAST-IN- 81TV
o
7% GR AT ELECTRICAL POLE| LINE
. Y 4 -B10 MM.
L] . A
g 14 4 Q6 MM 020 M
o ©.B0X0.H0%0.20 M. CONCRETE
BASE REINFORCED WITH A MESH

ae0

OF 2%6 -@ 6 MM, REBARS AT
1% M. INTERVAL

CONCRETE CURS AND GUTTER

THE POSY N POSITION

SECTION (A) -

SCALE

®

GEMERAL DETAIL AT SIDEWALK AND

SCALE

e RERARS DEMM.TD mmj

z

==

o

\V4

/“11"-"11

CI2x 012150 M.
PREGAST PLE CONCRETE

| a3 I 08

VILLAGE SECT%

£
040 .
020 020 oo
E ]
] S
L e L
BACK TILE
NOTES :

ALL DIMENSIONS ARE IN METERS UNLESS COTHERWISE [NDICATED.
KILOMETER STONE SHALL BE PAINTED WHITE WITH ALL INSCRIPTIONS
PAINTED BLACK AKD WITH THE GARUDA FRAME PAINTED IN GREY LINE
OF 1 CENTIMETER.-
CONSTRUCTION METHOD
ALL KIOMETER POST SHALL BE PRECAST M SEPARATE FARTS
AND INSTALLED INFLACE OR BY PRECASTING THE MLE UNIT AS
SPECIFIED IN THE DRAWING WITH THE ENGINEER'S APPROVAL.

WHERE PENETRATION CANNOT BE ACHIEVED FOR PILING THE KILOMETER

'POST MAY BE ERECTED WITHOUT PILING WHEN mn BY THE EMNGINEER.

ALL INSCRIFTIONS SHOWN N THIS DRAWING ARE SET UP FOR EXAMPLE
FURPOSEE OMLY. ’

THE KILOMETER STONE SHALL BE FLACED AT 1KILOMETER INTERVAL
AT O.50 M. FROM EDGE OF LEFT SHOULDER OR AT OGS5M. FROM CURE,
COMCRETE $HALL HAVE A _MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 180 KSC. FOR 15XISx15 CM. CUBE AT 28 DAYS. AN APPRUXIMATE

MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOW :

PORTLAND CEMENT TYPE 1 320 KG.OMIN)
SAND 043 W2
GRUSHED ROCK OR GRAVEL o086 M3
COMCRETE SLUMP 10 CHIMAX)

REINFORCING STEEL SHALL COMFORM TO TIS. 20 GRADE SR 24.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
KILOMETER STONE

DESIGNED : DOH. & CONSULTANTS 1 GHECGKED : £‘___ B DATE JULY 1994

SCALE. AS SHOWN

SUBMITTED : ’? E,_...,W,
(MRECTOR OF LGCATION & DESHIN ONYISION) DWa. HO, MD =402
APPROVED : W

SHESTND. 104
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1. OG 2C.00 20,00 2G.00 K.00

ROM, : NOTES .
. 1 ﬁ—l\ I 1 Sipew: _ ), ALL DMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.
\—ELETRICAL posST \-{ % 2. COMCHETE SHALL HAVE A MINIMUM LLTIMATE COMPRESSIVE STRENGTH OF 180 .KSC.
L PLANTING SPACE PLANTING  SRACE
s FOR [SxiSai5 CM. CUBE AT 28 DAYS. AN AFPROXIMATE MIX DESIGN FER CUBIC METER
A (SEE DETAILS) way P :
1S SUGGESTED AS FOLLOWS
| PORTLAND CEMENT TYPE | 320 G, (M.}
. > : WEDIAN _ SAND 0.43 o
CRUSHED ROCK OR GRAVEL 0.86 »
PLANTING SPACE ON SIDEWALK CONCRETE  SLUMF i CM. [MAK.)
SCALE 11280
3. EARTH FILL [N PLANTING SPACE SHALL BE THE FROPORTION OF S0IL . FERTHIZER . SAND
EQUAL TO 4:3:2 BY VOLUME AND SHALL INCLUDE IN THE COST OF PLANTING SPACE.
4, PLANT TREES SHALL BE PAID FOR (M A SEPARATED |TEM.
1
0.5 100 oI5
Ru0.15M: ' L l
oS
PRECAST CONCRETE - EARTH | FILL [— 40X40X 4 CM. CONRETE SLAB BLOCK OR )
0.15 X 020 M. & SOBDING ofrs CONCRETE AAVING BLOLK
PRECAST CONCRETE
0.4520.20 M Lo.is | 0.75 N
. ' : . N, —0.025 CHAMFER |
I | LA | 1
1 L
0.20 CURB ! I
B ¥ j L& cm.ganp cusmion L
0.30 GUTTER
F

_@ : . L PAVEMENT STRUCTURES
SECTION &) - &)

SECTION 13125

PLANTING SPACE DETAILS

SCALE 1112.8

KINGDOM OF THAILAND

NMINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
PLANTING SPACE ON SIDEWALK

DESIGNED . DOH. 8 CONSULTANTS | CHECKED :é‘ "——| DATE JULY 1984

SUBMITTED ; ofnT . SCALE AS SHOWN

————

. _ (DIRECTOR OF LOGATY & DESKIN DIVISION] WG.HO.ND--'IQI
APPROVED :

Ty aENERAL SHEEY B0, 105




200  2.%
I
SHRUB;0.I5 M. HIGH WITH 0.80 M.WIDE -
- SHRUB @ 080 M. WITH 0.50 M, HIGH
f —GRASS [SEE NOTE 3 )

1
™ e e

{OOMINL VARIES 100y
. L _ T 10.00MINT I' '|"
A L-8)/2 |200_ 2,00, {L-6)/2 .

Lot :

‘ } 1 LIGHTING POLE TREE ; 2.50 M. HIGH WITH 2,00 M. WIDE )
'

A fsmua; D50M, HIGH WITH O 8OM. WIDE _@ / /—annss(sez note @ ) "

LA AT I 3l
2
T o
H
AN
PLAN . : PLAN: SHRUB; 0,50 M. HIGH WITH C.80 M. WiDE

0 0

TREE ; 250M_HIGH WITH 2.00 M, WIDE

LIGHTING POLE SHRUE ; 0.50 M. HIGH WITH 0.80 M. WIDE
/ SHRUB @ 0.80 M. WITH 0.5C M. HIGH

GRASS (SEE NOoTE () ) SHRUB ; 0.15 M. HIGH WITH ©.BOM. WIDE

f PROFILE GRADE

/ oo

/PROFM GRADE

SHRUB ; 0.50 M. HIGH WITH 0.B0 M. WIDE

0.50

10.300MIN )

I

200 (L-8)/2 Lm
1 1 1

200

i8

PROFILE

BEGINNING OF MEDIAN

PROFILE # THE DEPTH SHALL BE Q.30 M. NOT To SCALE
FOR SHRUB| 05 M. HIGH WITH 080 M, SHRUB; 0.50 MHIGH WITH 0.80 M. WIDE
WIDE.

SCALE

DETAIL OF PLANTING AT MEDIAN
T b NOTES

I ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2 TREE AND SHRUB SHALL BE DIRECTED BY ENGINEERS OR OTHERWISE
VARIES | —MIXED - SGIL { SEE MOTE ) A

IKDICATED IN DRAWINGS.

T GRASS SHALL BE NUALNG| ORASS OR OTHERWISE INDICATED IN DRAWINMGS.

TREE ; 2.50M. HIGH WITH 2.00 W, WIDE 4. EARTH FILL IN MEDIAN SHALL BE ORGANIC TOPSQIL THAT BE SUITABLE

SHRUB ; 0.50 M. HIGH WITH WITH 0.80 M. WIDE DETAIL OF DIGGING —HOLE FOR SHRUB FOR GROWING GRASS.
SCALE 1.20

GRASS [SEE KROTE @ ) 5, MIXED - 30il. SHALL BE THE PROPORTICN OF SOl . FERTILIZER . SAND
TREE ; 2. 5C M. HGH WITH 2.00 M. WIDE EQUAL TO 4.3 .2 BY VOLUME,

& THE CONTRACTCOR SHALL BE RESFONSIBLE FOR MAINTAINING THE PLANTS

UNTIL THE END PERIOD AS SPECIFIED IN THE SPECIAL PROVIZIONS.

0,30 ¢ MiN)

e

{ =

KINGDOM OF THAILAND
MIMISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

——MIXED- S0IL { SEE NOTE B 1 STANDARD DRAWING
PLANTING AND GRASSING IN MEDIANS

\—DIGGINB-HOLE FOR SHRUB OR TREE (SEE DETAILS)
EARTH FILL. {SEE NOTE {@})

SECTION (A)-(A)
NOT T

o] SCALE

' : DESMNED © DO.H. & CONSULTANTS | CHECKED : oan. | DATE JuLY 1994

L75_{ M _
OR 0.30 M, AWAT FROM CONTAINER SUBMITTED : -_@ SCALE NONE
DETAIL OF D'GGING - l'DI.E FOR TREE . [HAECTOR OF LOCATION & DESIIN DIVISHN) —| pws. no. MD-502]
SCALE 1:20 ’ R

'PWED.: ‘
. 1 bt G—'!ﬁ SHEET NO. 106 T
L FINH DRECTOR GENEPAL)




PRIMARY LINE WITH DROP OUTFUSE . : : ’ o ) ’ p

TW. WIRE 12" AWG. OR. AS REQUIRED
BY ME.A OR PEA. -

o

P

WITH BALLAST AND | memf LINE WITH BROF OUT FUSE

CAPACITTR : ’ e FRIMARY LINE W‘ITH DROP OUT FUSE .—S'I'EEL BAR

|+ aLumnn PLATE .
1 CARTRIDGE FUST IDA {LMVERSAL TYFE ) -
| GROUNDED JUNCTICH '

CARTRIDGE FUSE [0 A,

oo
TRANSFGRMER T‘RJ_!.NSFNMER

CABLE & WIRE CONNECTED ()

N THE FOLE | i ' I
[
[

CARTRIDGE FUSE 10 AL UNIVERSAL ‘_T\'PE.J :

TRANSFORMER SECONDARY LINE 220 - 440 V 123 W

QUT_GQING CABLE IN COMING CABLE

FLEXBLE CABLE 12" AWG
0 4

LIGHTING ARRESTER

- LT X sL . .
u ' . g ——— ] SFRVICE DOOR -
H.Y.Y. CABLE 750V, N 12 5-LON CoNDUIT [[ [ }ocmnm. WRE o }_comhol.. WIRE AT )
o = BOCKET— _ }—~—MAIN CABLE 104D
. t20 v _ [L - 220 V. POLE..
seconpary Mam | © 1 SECONDARY LINE 220V, 20 : ST
220 - 240 V., \ PRIMARY LINE _ PHOTO ELECTRIC CONTROL - : R 240 V. /%
z (A — AND RELAY 250 v, -
PHOTO ELECTRIC CONTROL & RELAY- _ DETA'L OF PULL OUT ELECTRlOAL CWNECTUN
- [ sEcoNDARY_LINE_220 V. PHOTO ELECTRIC CONTROL NOT - SCALE
WEATHER HEAD - _ FHOTO ELECTRIC AND RELAY 280V
_ 1 : )LIGHTING CONTROL : .
I METER I5{45) A. 220 V. 18 2 W. METER 2x i5(45)4. 220 V. 3 B SN, NOTES
METER ON HARD BOARD i - NN PO STREET LIGHT ' ' ' .
Lif e CONTROL RELAY I ALL DIMENSION-ARE IN METERS UNLESS OTHERWISE INDICATED.
SAFETY SWHCH [RAINTIGHT ) ) :
ON HARD BOARD 2. THE DETAIL DRAWNG IS THE MINIMUM REQUIREMENT BY THE DOH.
. ME.A. OR PE.A. POLE ENERGY METER .
)" GALVANIZED RISID STEEL coNpUT-] | - ) SAFETY SWITCH 240 U2 P CAFETY SHITCH 240V, 3 B SN INCASE OF ANY DISCREFANCY BETWEEN THIS CRAWING AND ME.A.
! OR PE.A, STANDSRDS ARISES , SUCH ORGANIZING STANDARDS SHALL
GROUND LEVEL i 77 Oy SAFETY SWITCH [RAINTIGHT } o PREVAIL AT THE EXPENSE OF THE CONTRACTOR,
i ' L BNCLOSURE . ” LOAD 1 CIRCUIT. . 3. THE ELEVATION OF LIGHTING POLE FOUNDATION SHALL 2€
XX, CABLE H 0.70 { AFFROXIMATE " .
N E / } . } MYt CABLE 750 . 14 | 15 TO LOAD | SREUIT R . LANTERN —szov . LOCATED AS FOLLOWS
A GALVANIZED RIGID STEEL CONDUIT  LANTERN TO LDAD 2 CIROUT 220V - TO LOAD 2 GIRCUIT .
o BTREET LR D . 1O ‘ r ]; L I : 31 FOR LIGHTING POLE ON EDGE OF SHOLLDER , RAISED MEDIAN .
. r 220 v¢-[ ] LANTERN _ [ ze0v. L1 [ 220 Lantern " AND SIDEWALK , THE TOP OF FOUNDATION LEVEL SHALL DE ABOUT -
PETAIL OF THE INSTALLATION OF TRANSFORMER, RELAY METER e WYY CABLE : ¢ . 5CM. HIGHER THAN GROUND LEVEL .
' IRCUT DIAGRAM e ' ' ' .
AND SAFETY SWITCH ON ELECTRICAL POLE ¢ ) : vy . f : 42 FOR LIGHTING POLE N DEPRESSED MEDIAN, THE TOP OF
NOT TO SCALE _ _ o - FOUNDATION LEVEL SHALL KEEP THE SAME ELEVATION AS ROAD
QUTREACH .
ey BLOCK DIAGRAM (1) BLOCK DIAGRAM (2) PROFILE GRADE. _ _ )
VARIES | i i 4. THE GALMANIZED RIGID STEEL CONDUIT {GRC.) SHALL CONFORM
: o /‘ﬁ_' - TO TIS. 770 o
r : §.  GROUND:ROD -SHALL BE GALVANIZED NOT LESS- THAN BS MIGRON.
S~LON FIPE @ 2" - - = e ORANGE &) FLECTIVE SHEETING TYPE 1
o o ' e "“EE‘:B_‘-“" _  (ESEFFICIEN OF RETRQ - REFLECTION-7— [ | .
ket @ |, 3 e WHITE LEVEL 11 «lL = STREET LIGHTNG POLE
BASE BOLT @ I (OR 25 MM} || —| § g ol5 BLACK SLOPE {AS SUITABLE IN PRACTICE ) —
! - 16 SQ.MM,
A 2 E WHITE ~
= ’ =
SEE DETAIL (A}~ & olso mLack - z PAVEMENT STRUCTURES GROUNDED TG STREET LUGH'HMG PoLE
. g 5 {SAME MATERIALS AS EXISTING )
1 EXTRA . = e . Xi6 SQ.MM. -
GROUND LEVEL P . MBANK i E N - —r-50% 4.5 MM, { 225 50, MM.) 3 GRouNNG]
B " COMPACTED SAND BACKPILL ELECTRODE CONDUCTGR( GALVANZED
o i . : NOT LESS THAN B85S MICRON)
1=@¥2 {OR 12 M.} @ 24" [ MIN) GRC. | —CONCRETE. POUNDATION © © °
- s t . . . -
g-2'%" (or 12 MM. Bx 10 SQ.MM. (M.} CABLE
* - 0 L SHOULIER AN coucasrsl OR COMPACTED 3
33" (R MM I@ 020 N 0.|75 DETAIL g_ LE 7 { SAND ) - ) .
BASE BOLY @1 NOT TO  SCALE S A—F \ ARG WELDING BEFORE GALVANIZING
OR 25 MM, ) . 2 NOT LESS THAN €5 MIGROI
Py : FV.C. ELBOW: 55 THAN 5 MIGRON
S-LON PIFE @ 2" — | z _o2s | TENGASED IN FOUNDATION ) = T 316 MM 240 M. GROUND ROD ~
2 : - RIS : :
- : SEE NOTE 5
BUT GOING CABLE e 1 . o 'é DETAIL OF BURIAL CABLE UNDER ROADWAY {SEE NOTE 8)
| 1N COMING CABLE ™ E SCALE 1o i
CONCRETE MIXTURE [32:4 - : 1
BY vOLUME — -1-e¥a" (oR 120410 unuu?ea EocE N z| o :
: ] SURFACE { SAME MATERIALS AS EXISTING § DETAIL OF GROUND ROD
REINEORCE CONGRETE A7 [ LEAN COMCRETE 133 :6 j~—PAVEMENT EDGE & & : GROUND SURFACE SCALE
! "8y voLUME e [ 5 2 A T
’ = N o H .
1-0%," (or Sy, —_t _ : _f i g n SLOPE {AS SUITABLE IN PRACTICE } _
a0 - i 3 SOIL OR SAMD BACKFILL _ - O
. " g ‘
1 .
: : concRere sLae KINGDOM OF THAILAND -
2 AND COMMUNICA
i 2 g COMPACTER SaND WFILL _ . MINISTRY OF TRANSPORT
LleH'rle POLE POUNDATION DETAILS . | 'é N DEPARTMENT OF HIGHWAYS -
SCALE I . L : g B .
: ' o R = % 54 10 S0 MH(MIN,) CABLE 'STANDARD DRAWING :
: . ! ojen
H lxfeny|vicms {2 ) i -REMARK . [ ]»—-‘ g _ MISCELLAI‘EOUS LIBHTING DETAILS
- - 150 | 5 1 . '
800 140x40 | 60480 | [20 |FOR 30 ENTRY OR POST TOP MOUNTING . & : DESIBNED ; DOM. & couswr@:s‘ |GPECICEDO"9 TTE
10.00 [48245 | soxso | 120 | FOR SI0E ENTRY OR POST TOP MoUNTRG = ——=
. . . BMITTED : .y SCALE - Ag yHOWN
11.00 [45x43 | 90490 | 120 [ron siwe enrrr on Fost tor wonree | LOCATION OF LIGHTING POLE s:c'rlon @ Q DETAIL OF BURIAL CABLE UNDER GROUND suB ms w/e/ae _
. {HECTOR OF M & DESKIN OWTSIDN)
12.00 | 5oxs0 [10oxion| t20 |FoR siDE ETRY OR poST ToR Mouwtme | NOT To . SCALE 1o o A‘“‘:‘“" > oW No. MO-60]|
T - - - . A A . . LT u..f - . — —
1400 |ésx a5 130130 130 | FOR POST TOR MOUNTING OMLY : m;:“‘:“'-“ { ¥ /c2m | SHEETNO. 147 E S




R.C.STRAINING POST AT 25.00 M, R.C. STRANING POST AT BEGINMMNG

SPACING OR AT CHANGES M DIRECTION AND EWD OF FEMNCE

. _ : NOTES :
RC. STRUT BOST e ETRAIMER meare = m—vmr o ot e e \ . . ) . - . . ; . h . .
. : : ’ t. ALl DIMENSIONS ARE IN METERS UNLESS OTHERWISE INOICATED. . .
N STRAINED BARBED WIRE : __0--'25—_| : : . )
: \ ~ , @ - ! . 2. CONSTRUCTION LOCATION OF THE TWO TYPES OF FENCES ARE SHOWN ON.
v — « « — 2 T / —@8 9 WM. BARS : o _ _ )
\ - ’ ’ L&Y OUT PLAN 'WHERE THE FEMCES SHALL NOT BE OBSTRUCTED TRAFFIG,
\/‘ ' _ T _ . . WHEN ACCIDENT ARE OCCURED TO THE FENGES.
) o . > )
i i i .
p /‘ A U ” “ —i—————————R.C. STRUT POST i ) 3. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
/ / —_ COMPACTED EARTH FILL - 36 MM, STIRRUP OF 180 KSG. FOR B & .I5! 15 M. CURE AT 2B DAYS. AN APPROXIMATE MIX
— // e POST HOLES NOT LISS THAN '050 . @ 30 om. DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS
. // /1.\} s " 4 4 /f' SOUARE N PLAN AND FILLED WITH LEAN SECT! PORTLAND CEMENT TYFE 1| 320 K6 IMN.)
8 ECTIoN A)-() .
[T | A S CONCIETE 113 .6 BY YOLUME . i . ) SAND 0.43 M,
: : ! HH SCALE [
: CRUSHED ROCK OR GRAVEL 086 n?
3 CONCRETE  SLUMP ) GM. (MAX.)
COMPACTED EARTH FILL— E - 4. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR. 24
POST HOLES NOT LESS \THAN 050%1.50 M— . 5. WIRE NETTING SHALL BE GALVANIZED AS SPECIFIED BY TIS. Z0B
IN PLAN AND FILLED (WITH LEAN 4t &. STRAINED BARBED WIRE SHALL BE GALVANIZED AS SPECIFIED BY TiS.76 .
CONCRETE 1:3 6 BY |VOLUME 7. @2" AND @ 3" STEEL PIPE SHALL RE GALMANIZED.
i 120 L2 o 8. THE COST OF FENCE TYPE T SHALL INCLUDE TME COST OF R.G. STRUT
= — -
25.00 POST AND TS FOUNDATION,
§. THE COST OF FENCE TYPE X S5HALL INCLUDE THE COST OF 0.90x {50 M.
€
. . EXIT- ENTRANCE OF FENCE GATE, AND ITS FQOUNDATION .
FENCE TYPE I { PROPERTY FENCE ) E,
. 0. LOCATION OF EX{T—ENTRANCE OF FENGE GATE TYPE Tl SHALL BE AS
NOT To- SCALE )
DIRECTED 8Y THE ENGINEER .
-
@3T/4" STEEL LOCKER WITH HANDLE /----—a 4 MM S22 E3 WM. GALWINIZED WIRE @ 3" GALVANIZED STEEL PIPE (3.25 MM THICK) |
£ 1 H
0455 025 STEEL PLATE 3 MM. THICK WELDED TO FRAME NETTING WELDED TC FRAME / 018 M. LE WELDED JOINT AT T PONT [ ;
ra / - . LENGTH i H
3" -2 STEEL BOOST : ® 2" GALVAMZED STEEL PIFE TO FORM / : -4 !
o / /_ / OF EACH SIDE \ ' f
@ 2" GALWMZED STEEL FIPE 2.50 MM. THICK FRAME [2.90 MM. THICK ) _ /' i
/ / 'y, g
y N 4 _ Ll - -
| 3 =] @ 3" GALWSNIZED STEEL POLE—m 2
{3.25 MM, THICK ]
CONCRETE COVER @15 CM: ;
COMPICTED EARTH FLL—— g Q :
L= -y
: i g .
) FOST HOLES NOT LESS- S i
THAN G50 M. SQUARE ° S R P
N PLAN ;
N A R P i
——— ] i . I' - i RN
N AR N | —+
! / . ZZ‘ |._.om0
e 'é @ 2" GALVAMIZED STEFL PIPE TO A |4 ,__\_.___conpmgn EARTH FILL
s FORM FRAME (290 MM.THCK ) / el e
Dol @4 MM., 83163 MM. GALVNIZED L[] ——rosT MouEs NOT LESS THAN 050 SQUARE N :
G A | B SIDE VIEW
-l - WIRE NETTING WELDED TO FRAME A | B FLAN .AND FILLED WITH LEAN CONCRETE 1.3:6 : : i .
N N BY VOLUME scALE. 1o 20 )
| . - o ' : o KINGDOM OF THAILAND
: : MINISTRY OF TRANSPORT AND COMMUNICATIONS
. | ' DEPARTMENT OF HIGHWAYS
. : 3.00 -
[ 0 [ ’ i STANDARD DRAWING
FENCING DETAILS
FENCE TYPE 1L ) DESIGNED D.0.H. & CONSULTANTS I CHECKED : éf—:: DATE JULY (924
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5 CM_({MIN.) SAND BEDDING 5 CM.(MIN.} SAND BEDDING

-RETANNG WAL | CONCRETE PAVING BLOCK . CONCRETE PAVING BLOCK
/—~JO|NT FILLED WiTH CEMENT : SAND RATIO .20 BY VOLUME B JOINT FRLEDR WITH CEMENT | SAND RATIC (.20 BY WILUHE
/ w4 /7 )

/ / : _ o ‘ NOTES .
_ 1 T T X 1T X7 71711 | | I A I O I | .
T T T T T e e T T T P e A T T T T e ] ). ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE |NDICATED .
l FILL UNDER SIDEWALK { EMBANKMENT MATERIAL COMPACTED o FILL UNDER SCEWALK { EMBANKMENT MATERIAL COMPACTED - 2. SHAPE AND ARRANGEMENT SHALL. BE SPECIFIEDIN THE DRAWINGS OR DIRECTED
TO 50 % MIN. OFTHE MAXIMUM STANDARD DRY DENSITY &Y TO 90% MIN. OF THE MAXIMUM STANDARD ODRY DENSITY BY
, 8Y THE ENGMEER,
[ DOH.-T 073 - D.O.H.-T 10T)
_____________________________ '_ : 3. COST OF CONCRETE PAVING BLOCK SHALL INCLUDE SAND BEDDING , JOINT
PRECAST FILLING, AND PRECAST CONCRETE CURS.
I CONCRETE CURB
4. CONCRETE PAYING A1LOCK SHALL COMFORM T TIS, 827
5. JONT SHALL BE FILLED WITH CEMENT . SAND RATIO 120 BY VOLUME
‘'CROSS SECTION . CROSS SECTION

SCALE riie SCALE Lo

PROPERTIES OF SAND BEDDING AND JOINT FILLING SAND

SIEVE SIZE : Yo PASSING

mm, SAND BEDDING JOINTING  SAND

9,52 2] —

4. 75 T a5 — 100 —

2.38 80 — 00 1T 1¢0 j

r.1e 50 — B5 a0 — IOO_ o

o.60 a0 — 90__

0.30 ) s -s0 |

. ) . : : Qs N is ——.:50. T

SHAPE AND ARRANGEMENT OF CONCRETE PAVING BLOCK o ' S : - P T
NOT ul T ’ SCALE ’

- TOP VIEW

TOP WEW . : R TOP VIEW TOP VIEW TOP VIEW

a T T M - - KINGDOM OF THAILAND
i i : - MINISTRY OF TRANSPORT AND COMMUNICATIONS
| i : DEPARTMENT OF HIGHWAYS
i STANDARD DRAWING
| CONCRETE PAVING BLOCK
SIDE VIEW SIDE VIEW . ' SIDE VIEW SIDE VIEW -
_ DESIGNED © D.O.H. B CONSULTANTS Icuzcxeo: g._/__._ﬂ DATE JuLY 1994
ETE PAVING BLOCK BEHATON SHAPE CONCRETE PAVING BLOCK UNI-PAVE SHAPE CONCRETE PAVING BLOCK OCTA —CUBE. SHAPE CONCRETE PAVING BLOCK DYWIDAG SHAPE | suswrreo: RTaARE SOALE A5 sHoWN
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00

aso, 225 \ 225 . 225 B 228 050

| "]

o 2 3 q 5 ' )
/a: O i © © © FIGURE 2A LONGITUDINAL SINGLE CRACK ' e : / '
_ - 2% DIAMETER DRILLED HOLE = , : \

1.3 WATER 2 WATER WHICH IS USED FOR S§DUNG WITH SILTY SAMD AND CEMENT MUST BE CLEAN.

1.4 ADDMTIVE B ADDITIVE IS USED TO INCREASE CAPACITY OF FLOWING THROUGH SPACE UNDER REFRIRED BY CPOXY COMPRESSING.
THE CONCRETE SLAB. THE ADDITIVE SHOULD HAVE SUITABLE QUALITIES AND WILL BE THE REFAIR CAN BEGIN WITH COMPRESSING EPOXY INTO SMALL POROUS TUBES LAID ALONG

MPPROVED BY THE ENGINEER. YHE CRACKS. THE DISTANCE BETWEEN TUBES IS ABOUT 5-10 €M. THE EPOXY COMPRESSED UNDER
LLG MIXED WATIO $ MIXED RATIO OF SLURRY CEMENT MORTAR IS AS FOLLOW 2 HIGH PRESSURE WILL SPREAD THROUGH THE CRACKS ALONG THE THICK OF THE CONCRETE

. ; o . o FIGURE 3 SECTION OF SHALLOW JOINT SPALLING FIGURE 4 SHATTERED SLAB
g O. O Q O &)
g1
. DWMENSION T METER
FIGWE | PLAN OF DRILLING FOR CEMENT MORTAR COMPRESSION ALONG THE PUMPING JOINT "FIGURE 28 TRANSVERSE SINGLE CRACK
I. PUMPING JOINT REPAIRING I.4 JOINT SEALER CHANGING ~  PORTLAND CEMENT 350 KG/M?
.} MATERIALS N THE AREA WHERE HAVING PUMPING AND SLURRY CEMENT MORTAR messms UNDERNE ATH —  WATER/CEMET RATIO 055 BY WEIGHT
MATERIALS TO BE MIXED AND COMPRESSED INTO CONCRETE JOINT ARE AS FOLLOW 3 THE CONCRETE . SLAB, THE OLD JOINT SEALER HAS TO BE REMOVED AND REFLACED BY A NEW —  CONCRETE SLUMP -7 M
10 SO 3 SOU SHALL BE SILTY SAND WHICH 1S PASSED THROUGH SIEVE HO. 10 (100%) JONT SEALER. THE JOINT SEALER SHOULD BE STANDARDIZED AS SUGGESTED BY THE DEPARTMENT CONCRETE SMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 325 KSC. FOR
AND SIEVE NO. 200 {0-50 %), AND IS MON ~ PLASTIC MATERIAL . OF HIGHWAYS, ISX15 %15 GM. CUBE AT 28 DAYS. : '
1.2 CEMENT ¥ CEMENT SHALL BE TYFE L. OR EQUIVALENT. 2. TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING ( STRUCTURAL ClWK] 46 JONTS SHALL BE CUT WITHIN THE SUITABLE TIME | APPROXIMATE 4-12 HOURS AFTER CONCRETE
THE TRANSVERSE AND LONGITUDINAL CRACKS ALONG THE THICK OF CONCRETE SLAB CAN BE POURING

4.7 MASTIC JOINT SEALER SHALL BE DROPPED AS APPROVAL BY THE ENGINEER.

— SILTY SAND 20 LITERS S4B, _
— CEMENT & UITERS THE ENGINEER MAY USE OTHER APPROPRIATE WAYS OF USING EPOXY AS FOR A BETYER RESULT.
— WATER IC LITERS THE AIMED RESULT IS THAT THE CRACKS ARE SO WELL SEALED THAT WATER CAN NOT PASS THROUGH.
— ADDITIVE AS NECESSARY THE TRANSVERSE AND LONGITUDINAL CRACKS ARE AS SHOWN IN FIGURE 2.

IHE MIXED RATIC OF SLURRY CEMENT MORTAR CAN BE ADJUSTED BY THE ENGINEER TO 3. SHALLOW JOINT SPALLING REPAIRING

CPTIMUM MIXED RATIO FOR SUITABLE CAPACITY OF FILLING INTO THE SPACE WNDER SMALLOW SPALLING OF JOINT CAN BE REPMRED BY USNG EFOXY MORTAR AND FOLLOWING THESE

COMCRETE  PAVEMENT.

1.2 WORK PREPARING
STEPS. ARE AS FOLLOW §

STEPS £ )
5.1 CUT THE CONCRETE AROUND THE AREA OF SPALLING AND MAKE A SHMAPE OF RECTANGLE (AS DEEP
AS 2.5 - 30 CM)

|23 THE ENGINEER SPECIFIES THE CONCRETE SLABS TO BE REPAIRED, THE OONCRETE SLABS 3.2 SPREAD THE CUT WITH EPOXY MORTAR WHICH 1S A APPRCPRIME COMBINATION OF COARSE SAND
SHOULD HAVE THE SN OF DEFLECTION OR THE TRANSVERSE OR LONGITUDINAL CRACKS AND EPOXY,
THAT CAN BE CLEARLY SEEN. : THE USE OF EPOXY FOR REPAIRING WORK SHOULD FOLLOW THE WSTRUCTINS OF THE PRODUCER
122 EACH REPMRED CONCRETE SLAB SHOULD BE MARKED AS THE DRILUNG POSITION N AND ALSO THE APPROVAL OF THE ENGINEER.
ORDER TO COMPRESS SLURRY CEMENT MORTAR THROUGH, AS SHOWN IN FIGURE i. SECTION OF SHALLOW SPALLING IS SHOWN N FIGURE 3.
12,3 ORILL_THE MARKED POSITION, AS SHOWN IN STEF 1.2.2. 4. SHATTERED SLAB REPAIRING NOTES

FOR THE CONCRETE SLAB WITH TRANSVERSE AND LONGITUDINAL SNGLE CRACKS, THE ELEVATION

24 PREPARE THE SET OF SLURRY CEMENT MOTAR MIXER, SLURRY CEMENT MORTAR COMPRESSOR ., TO REPAIR THE SHATTERED SLAB WITH MORE THAN TWO TRANSVERSE AND LONGITUDMAL CRACKS. .

AMD OTHER NECESSARY MATERIALS. THE CONCRETE SLAB REEDS TC BE DISMANTLED AND THEN THE PIECES OF CONCRETE SLAB ARE OF THE CONCRETE SLAB IN THE CRACK POSITION NEEDS TO BE CHECKED. N CASE OF SETTLEMENT
SLURRY CEMENT MORTAR COMPRESSING TO BE REMOVED, THEN THE AREA WHERE THE SLABS WHERE REMOVED IS POLRED NEW CONCRETE OR PAVEMENT STRUCTURES DAMAGE WHICH CAN CAUSE CRACKS AND WHICH WILL NOT BE REPAIRED
L3 COMPRESS THE SLURRY CEMENT MORTAR INTO THE FIRST HOLE { SHOWN N FIGURE 11. OVER. THE METHOD 5 AS FOLLOW % BY METHOD (Z) ., THE METHCD () SHALL BE BmUGHT TO CONSIDERATION. :

GENTLY DO IT AT FIRST SO THAT THE CEMENT CAN FLOW FREELY AND REGULARLY AND 4.1 DISMANTLE THE SHATTERED SLABS BY USING A MM‘:H!NE AND REMOVE THEM. 2. TRANSVERSE AND LONGITUDINAL SINGLE CRACKS ON CONCRETE SLABS, AFTER REPAIRING BY

THEN INCREASINGLY COMPRESS THE CEMENT TILL THE MACHINE CAN NO LONGER PRESS. 42 EXAMINE AND MAKE SURE IF THE SUBBASE OR SAND CUSHION OR CRUSHED ROCK ARE IN GOOD USING EPOXY, SHOULD HE CONSIDERED TO COMPRESS SLURRY CEMENT MORTAR INTO THE

CONDITION. COMPACTION SHOULD BE THE STANDARC OF THE DEPARTMENT OF HIGHWAYS. SOFT SPOT UNDERNEATH OF THE SLABS.

WHILE COMPRESSING THE SLURRY CEMENT MORTAR (NTO THE HOLE NOQL, THERE MAY
BE SOME SLURRY CEMENT MORTAR SLIPPED INTO AND FILLED THE HOLES NO.2 OR NO.6

45 IN FIGURE . IF SO, CORK OR PLUG THOSE PARTICULAR HOLES AND DO NOT COMPRESS ROCK OR SAND.
THE SLIRRY CEMENT MOTAR INTO THEM. 4.5 MN(E A HOLE AND PUT A NEW SET OF TIE BAR INTO IT. (REMOVE THE OLD SET )

.32 WMOVE THE COMPRESSOR TO THE HOLE NO. 2 AND DO THE SAME WAY AS TD THE HOLE WO I 4.4 TI-E NEW SET OF TIE BAR SHOULD BE PUT IN THE POSITION NEAR THE POSITION OF THE PREVIOUS SET
THEN MOVE TO THE REST OF THE HOLES . 4.5 POURING OONCRETE OVER THE PREPARED AREA. THE MATERIALS AND CONCRETE MIXING AS

FOUND N ANY AREA HAS TO BE REMOVED AND REPLACED BY SUITABLE MATERIALS SUCH AS CRUSHED

L33 UNCORK OR UNPLUG THE HOLES SOME WOLES MAY NEED TO BE REFLLED A LITTLE MORE, WELL AS CONSTRUCTION TECHNIQUES AND BRODMING SHALL BE IN ACCORDANCE WITH THE ! : KINGDOM OF TH AILAND
THEN SHAPE THE HOLES : ) STANDARD DH.- 5. 409 REGARDING " REGULATIONS OF CONSTRUCTION CONTROL OF PORTLAND- MINISTRY OF TRANSPORT AND COHMUNlcn'HONs
L34 LET THE SLURRY CEMENT MORTAR DRY FOR AT LEAST i2 HOURS THE TRAFFIC SHALL NEED CEMENT CONCRETE PAVEMENT * REGUIRE NECESSARILY FOR CONCRETE MUING A5 ¢ DEPARTMENT OF HIGHWAYS
TO BE STOPPED. STANDARD DRAWING

CONCRETE PAVEMENT REPAIRING

DESIGNED: DOH. & CONSULTANTS ' CHRCKED ; f,’ DATE JuLY 1924
—r
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SUBMITTED .? . . SCALE NONE
{MABCTOR OF LOCATION & DEGIGN DIVIGION) DWG. HO, m'ml
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SHEETNO. 11C




METHOD OF TRANSPLANTING TREE
1. TRIMMING UNNECESSARY BRANCHES TO REDUCE VAPORIZATION OF THE TREE
11 CUT MINOR BRANCHES AND LEAVE THEM ABOUT 2"
1.2 SPRAY THE CUTS WITH PAINT OR SPREAD WITH BETEL Nl."T T PREVENT FUNGAL INFECTION.
2. DIGGING AROUND THE TREE TO REMOVE
21 TOOLS USED ARE A MOE, A SPADE AND A CROWBAR.
22 BIGGER OR MORE COMPLICATED GARDENING EQUIPMENTS MAY BE USED FOR BIGGER TREES.

23 DIG ARCUND THE TREE -S5O M. AWAY FROM T AND 60 CM.DEEF. USE THE COWBAR TCO CUT OFF ONCE THE MINOR ROOT.
24 ADJUST THE SOIL AND MAKE THE SHAPE OF & CUR (DO NOT CUT THE TAPROOT)
25 WRAP AROUND THE TRUNK WHICH (S BEING COVERED WITH (UP- SHAFED SQIL,WITH THE GUNNY- SACK, SEW THEM TGGETHER IF TWO

OR THREE GUNNY - SACKS ARE USED. TIE UP THE GUNNY - SACKS TIGHTLY WITH 30-50 ROPES. USED TRIPOD TO HOLD UP THE TRUNK
AT LEAST 21 DAYS. {SOME KINDS OF TREE DO NOT) WATERING THE GUNNY—SACKS , NOT LET TO DRY. '
28 AFTER 21 DAYS EXAMINE THE TREE . IF IN SUITABLE SYATE , DIG INTC THE GROUND FDR ANOTHER 10 -20 CM. CUT THE TAFROOT WITH
A CROWBAR . WHILE IN THIS STEF , RO IT QUICKLY TO PROJECT THE REST OF THE TREE.
1.} TRIMMING 5.) REMOVING ~ 9.) WATERING 3. REMOVING
' ' 3.1 WRAP AROUND THE TRUCK WITH GUNNY - SACKS.
32 LIFT THE TREE FROM THE GROUND BY CRANE -TRUCK OR TRIPOD ARD HELP WITH MAN,
33 LAY THE TREE DOWN ON THE BACK OF TRUCK. UNDER THE TREE ARE PIECES OF GUNNY- SACKS PUT TO PROTECT THE TREE.

If THE TREE 1§ LONGER THAN THE BACK OF TRUCK, LAY THE BRAMCHES-SIDE ON THE TRUCK'S ROOF AND THE CUP- SHAPED
SIDE IN THE TRUCK.

m]’a" PVC. PIFE -
4. PRE - TRANSPLANTING
r

GROUND  CUR| . L
g 4.0 BEFORE TRAMSPLAMTING , THE TREE SHOULD BE PUT TO REST IN THE GREENHOUSE. ABOUT 1 MONTH FOR SCOFTWODD OR

3 MONTHS FOR HARDWOOD, COMER THE CUP— SHAPED FART WiTH COCONUT FUZZ AND WAIT FILL THE LEAVES . GROW.
: — TREE 42 THE TREE MAYT BE PUT ANYWHERE OTHER THAN N THE GREENHOUSE AS LON_G A5 THERE IS NO STRONG SLINI.IGHT.. .
5. PLANTING :
§.1 PREPARE A HOLE oOF SIZE 1.00% LOO X 1.OO M.
5.2 FILL THE HOLE WITH THE EXISTING SOIL WHICH IS USED AS RASE 40 CM. THICK. PUT THE TREE ON. THE BASE SURFACE AND
THE CUP-SHAPED PAHYT 1S AT THE SAME LEVEL AS THE EXISTING GROUND AT TOP OF THE HOLE.

.l CUP - SHAPED PART

— COCONUT  FUZZ

21%2 Pvc PPE
5.3 BEFORE FILING THE HOLE, USE DILUTE LYSOL SOLUTION TO PREVENT FUNGAL INFECTION BY FOURING THE DILUTE LYSOL SOLUTION

ON THE CUP-SHAPED PART OF THE TREE . THEN FILL THE HOLE WITH THE EXISTING SOIL AND COMPACTED LOGSELY UNTIL
6.} GREEN HOUSE 10.) PV.C. PIPE INSTALLATION THE SQIL IS AT THE SAME LEVEL AS THE CUP - SHAPED PART.
54 BUILD GROUND CURG AROUND THE TREE. THIS MAKES A CIRCLE WITH A RADIUS OF 1 METER. THE CURE WILL HELP PRESERVE WATER.

2.) DIGGING

55 USE TRIPOD TOD SUPPORT THE TREE.
6. MAINTENANCE
6.) .WATERING SHOULD BE DONE I THE MORNING AND EVENING.
SPREAD WITH BETEL NUT OR €.2 WATER SPRAYING {BY SPRINGER) SHOULD BE DONE FROM THE TOP TO THE BOTTOM OF THE TREE {VERTICALLY ).
SPRAY WITH PAINT 6.3 IT USUALLY TAKES ONE MONTH FOR YOUNG LEAVES TO COME OUT DEPENDING UPON THE KINDS OF THEES. iN THE MEAN TIME ,

J\_G'OU"D CURD THE TREE WILL ALSO NESD VITAMIN 8-1 AT THE MORNING AND EVENING TWICE A WEEK.

— _I:_EEIS“NG GROLND LEVEL 6.4 AFTER ONE MONTH, FERTILIZER (15-30- 15 SHALL BE GIVEN.
| log SYFLED EXISTING SO S 65 IF (T IS DIFFICULT TOWATER THE TREE SINCE IT IS GROWN ON HARD SOIL SUCH AS LATERITE SOIL , THE RV.C. FIPE B 2% WHICH 1S 30 OM.
i GROWING  ROOTS LONG WITH DRILLED AT BOTTOM PART @ S MM. WITH 10 CM. APART SHALL BE BURIED, WATER WILL BE SENT THROUGH THE PV.C. PIPE TO THE ROCTS.
CUF - SHAFED SGIL 6.6 THE TREE WILL GROW M ABOUT 3 MONTHS AND WHL COMPLETELY GROW W ONE YEAR.
7.) PLANTING CUP — SHAPED SOl DETAILS NOTES -
I ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
2. TREES TOG BE TRANSPLANTED FROM THE AREA OF CONSTRUCTION ARE TREES THAT ARE IMPORTANT TO 8E RESERVED AS g
DIRECTED BY THE ENGINEER,
3. THE ENGINEER WILL ASSIGN A NEW LOCATION TO PLANT OUT OF ROADBED.
4. WHEN THE TRANSPLANTING ARE FINISHED , THE CONTRACTOR SHALL TAKE CARE OF THE TREES UNTIL THEY RRE BIG ENOUGH,
5. THE DEPARTMENT OF HIGHWAYS SHALL PAY ACCORDING TO THE SIGNS OF THE GROWTH OF THE TREES. IF THE TREES DIE,
THE DEPARTMENT OF HIGHWAYS SHALL PAY ACCORDING TO ROADWAY EXCAVATION .(EARTH). THE NUMBERS OF THE HOLES
SHALL BE TAKEN INTO ACCOUNT,
SUPPORTING
TREE

THE FIRST TIED ROPE

THE SECOND THD RoPE KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
THE THIRD TIED ROPE DEPARTMENT OF HIGHWAYS :
WRAP THE TREE BY THE WNITTED ROPE STANDARD DIRAWING

(SIMILAR TO WRAP THE WATERMELON}

4. CRA_NE =TRUCK OR TRIPOD USING 8.) SUPPORTING

ORTRONC)

METHOD OF TRANSPLANTING TREE

DETAIL OF WRAPING THE CUP - SHAPED SOI. WITH GUNNY~ SACK . CESIGNED . D.OH. B CONSULTANTS Imn:vgé‘ DATE JULY 1994
: . . SCALE NONE
SUBMITTED : NP;S'“
{DMRECTOR OF LOGI‘I‘I*I 4 DESHAN DIVISION) OWG. "o_m-w§
APPROVED: 7 m
PN £ SHEET NO.




TABLE | MINIMUM DESIGN OF MEDIAN OPENINGS

(SU DESIGN VEMICLE , CONTROL RADIUS OF 15.00 M.) REMARKS . :
. _ _— 1 IUS R; MAY VARY FROM 00 - 120,
L = MINIMUM LENGTH OF MEDIAN ‘OPENING RADWS By ABOT 24.00-120.00 M. OR MORE THE
L. 1200 MOMIND . WINTH OF MEDIAN , M ; (M —- TABULATED VALUES SHOWN , 2700 M.,45.00 M, AND 63.00 M. ARE
. '8} TGO TR A — ESTABLISHED MINIMUM RADI FOR TURNING SPEEDS OF 32 , 40, AND
-350{ 350 - — 48 KPH. RESPECTIVELY. .
1 o
ANETLANE | :‘20 28.00 29.00 2 TO AVOID A LARGE OPENING , R SHOULD BE HELD TO A REASONARL{
| . . .
FDGE OF PAVEMENT I /—EDGE OF PAVEMENT 0 28.00 23.00 £ oF MEDIAN MINIMUM, £G., 15.00 M., AS USED IN FIGURE.
kY i | : z2.40 28.00 20-% 3. THE LENGTH OF MEDIAN OPENING IS GOVERNED BY THE RADII. FOR
e  COF mmv—\ : ! /—i OF ROADWAY  meeiie- 3.00 2r.00 12 MEDIANS WIDER THAN ABOUT 9.00 M. COUPLED WITH A GROSSROAD
. ; : - 3.60 26.00 17.00 OF FOUR OR MORE LANES, THE CONTROL RADIUS R GENERALLY
—r i o :':g 26.60 18.00 WILL NEED TO BE GREATER THAN 15.00 M. OR THE MEDIAN DFENING
| — : 25.00 15.00 WILL BE TOD SHORT.
- . ‘ I - % . v .00 24.00 13.00 .
—I—’ | —ED
EDGE OF MEDIANTT | f DO OF MEDIAN 7.20 23.00 12.00 MIN.
l ! 8.40 22.00 12.00 MIN
\ ! 3.60 20.00 12.00 MIN. /
| .
i 3 : 10.80 19. 00 12.00 MIN. REMARK
12.00 18.00 12.90 MIN DIMENSIONS N METERS , WHEN s )
| % I 5 00 . 12 COMIN WIDTH GF MEDIAN , M THE LENGTH OF THESE LANES IN RURAL AREAS IS GENERALLY BASED ON |
| @ | 1800 1200 I 12,00 HIN PPN R=2700M | R=4500 M. | R= 60.00 M, DECELERATION CONSIDERATIONS. HOWEVER , N URBAN AREAS WHERE TRAFEIC SPEEDS
o . B . . - . .
I & ! 51 00 1200 MIN 1200 MIN L [ L b L b . ARE SIGNIFICANTLY LOWER AND RIGHT-OF-WAY MORE RESTRICTIVE , THE LENGTH MAY BE
[, . . . - 3
| 5 | .00 17.00| 19. 00l 20. 00| 23. 00| 21 00| 2700 DICTATED MORE BY VEHICLE STORAGE REQUIREMENTS , PARTICULARLY AT TRAFFIC SIGRAL
E ";’J I REMARKS ! 9.00 14.00(20.00(17.00|26.00| 19.00(30.00 CONTROLLED INTERSECTIONS, AT LOCATIONS WHERE A FULL LENGTH DECELERATION LANE
I .\\ I L FOR A MEDIAN WIDTH OF 300 M. OR MORE THE BULLET NOSE IS SUPERIOR TO 12 .00 12.00| 21 00| 15.00| 27 .00 17.00| 33.00 CANNGT BE FROVIDED, A MINIMUM TREATMENT (EG 3000 M. TAPER PLUS 30.00 M.
! | THE SEMIGIRGULAR END AND PREFERABLY SHOULD BE LSED IN DESIGH. . 15.00 _ _ |13.00| 25.00| 15.00|35. 00 PARBLLEL LANE ) CAN STILL PROVIDE SIGNIFICANT BENEFITS. THE TOTAL LENGTH
} 1 ; I s EOR A THREE - OR - FOUR ~LEG INTERSECTION ON 4 DIIDED HIGHWAY THE LENGTH 1800 _ _ — | — lis.00|37.00 REQUIRED FOR DECELERATION LANES IS GIVEN IN TABLE. THIS LENGTH IS PROVIDED By
I ll OF MEDIAN GPENING SHOULD BE AS GREAT AS THE WIDTH OF CROSSROAD ROADWAY 21.00 - - - — |i2.00|38.00 :‘E“NS 0': f;ﬂPEﬂ AND A PARALLEL LANE.THE LENGTH OF TAPER ADOPTED IS
| I PAVEMENT PLUS SHOULDER AND IN NGO CASE LESS THAM 12.00 M. [ OR LESS THAN L::'CALLGRA;:’ M':“:E‘;:I 30,00 M. URBAN ,OR LESS, THE LENGTH OF DECELERATION
: j THE CROSSROAD PAVEMENT PLUS 240 M.) WHERE THE CROSSROAD IS A DIVIDED ABOVE - MINIMUM DESIGN OF MEDIAN OPENINGS FACTZ:NFOR GR:;'E ETERMINED BY MULTIPLYING THE LENGTH WITH CORRECTION
HIGHWAY, THE LENGTH OF OPEMING SHOULD BE AT LEAST EQUAL TO THE WIDTH OF : :
THE CROUSSROAD ROAUWAYS PLUS THAT OF THE MEDIAN FLUS 240 M. { TYPICAL BULLET NOSE ENDS )
3. THE USED OF A 12.00 M. MINIMUM LENGTH OF OPENING WITHOUT REGARD TO THE NoT To SeaLE
MINIMUM DESIGN OF MEDIAN OPENINGS WIDTH OF MEDIAN OR THE CONTROL RADIUS SHOULD NOT BE CONSIDERED EXCEFT i— < DECELERATION LENGTH T
{ SU DESIGN VEHICLE, CONTROL RADIUS OF 15.00 M.)  ar vERY MNOR CROSSROADS. THE 12.00 M. MNIMUM LENGTH OF OPENING DOES NOT i | ;
NOT To SCALE APRLY TO OPENINGS FOR U-TURNS, AS DISCUSSED ELSEWHERE. : i
B ] Yd_r R* e ————— a*
! __Dd PASED ON LATERAL SHIFT |
1.0 M 75 FOR ADDED THROUGH LANE
] R* = EDGE OF PAVEMENT ROLNDING _ g . Y
TABLE | EFFECT OF SKEW ON MINIMUM DESIGN FOR MEDIAN OPENINGS ;;goF;angggiL-T;‘;”uiGH Lante 3 :'HIER:ATE oF LATE:AGL E:.qovaw-:m CMSEE)
( TYPICAL VALUES BASED ON CONTROL RADIUS OF 15.00 M.) L e mon e e e (KHL/M)
LENGTH OF MEDIAN OPENING MEASURED 20 max - URBJ!N] FOR DECEL. LANE ¥d = LATERAL MOVEMENT (M} OF VEHICLE (OR ADDED
SKEW NORMAL TC THE CROSSROAD (M.} . ROAD WIDTH ),
ANGLE WIDTH OF MEDIAN R FOR DESIGN C DIVERGE TAPERS B
TN SEMICIRCULAR BULLET NOSE : ) . : _
{ DEGREES } 4 SYMMETRICAL ASYMMETRICAL . . il -
B c &* e _ [  —
o 3.00 27.00 19.00 —~ - ; : g* Jrm ’i P —
&.00 24.00 . 13.00 — - ' ' . | ||
. ) i Dm BASE ON LATERAL SHIET - | .
9.00 21.00 12.00 MEN - = r 06 M/5 FOR THROUGH LANE MERGE 1
12.00 18 .00 12.00 MIN. - = . 10 M/S FOR ACCEL, LANE MERGE R¥» EDGE OF PAVEMENT ROUNDING
M 15.00 15.00 12.00 MIN. —_ ) — . . _ . {200 TO 400 M.}
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