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NOTES:

1. ALL DIMENSIONS ARE M METERS UNLESS OTHERWISE WOICATED

2 THIS DRAWING 13 GUIDANCE ONLY. THE DIMEMSION AND LOCATION OF

UTRITIES MAY BE ADJUSTED TO SUIT THE FIELD CONDITION .
3 TELEPHONE DUCT AND MAN WATER SUPPLY SHALL BE LOCATED ALTERNATELY.
4, HEMHT OF ELECTRIC POLE SHALL BE WOT MORE THAM 2200 M. OR

WIDTH OF FOOTING SHALL BE NOT MORE THAN 1.J0M FOR TYPICAL

AS SHOWN ON THES DRAWING

S  BOX CULVERT SIZE 1.20x |20M. SHALL BE ALTERMATED FOR DRAINAGE
PROPOSED 2 — LLANE (FIRST STAGE) STRUCTURE OR R.CP CULVERT © 1,00 M, SHALL BE SUBSTITUTED IN CASE
JoALE o8 OF NECESSARY DRAINAGE 1S Low
&  CRITERIA FOR COMSIDERATION UTILITIES LOCATION
61 AS SHOWN ON THIS DRAWING UTILITIES SHALL BE LOCATED FOR NEW

CONSTRUCTION HIGHWAYS OFR NO EXISTING UTILITIES. WHEN UTILITIES

SHALL BE CONSTRUCTED MUST NOT DAMASE TO EXISTING ROADWY
,/—_'_Elﬂ’rm i i i e N OR EXISTING UTILITY .
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NOTES:
L ALL DIMENSIONS ARE IN METERS UMLESS OTHERWISE INDICATED.
2. THIS DRAWING IS GUIDANCE ONLY. THE DIMENSION AND LOCATION OF
UTILITIES MAY BE ADJUSTED TO SWIT THE FIELD CONDNTION .
3. TELEPHOME DUCT AND MAN WATER SUPPLY SHALL BE LOCATED ALTERMATELY.
4. HEIGHT OF ELECTRIC POLE SHALL BE NOT MORE THAN 2200M. OR
WIDTH OF FOOTING SHALL BE NOT MORE THAN LIOM. FOR TYPICAL
A5 SHOWN ON THE DRAWING
8. BOX CULVERT SIZE 120x |20 M SHALL BE ALTERMATED FOR DRAINAGE
STRUCTURE OR R.CP CULVERT 0 |00 M. SHALL BE SUBSTITUTED IN CASE
OF NECESSARY DRAINAGE IS LOW
6. CRITERIA FOR CONSIDERATION UTILITIES LOCATION
E.1 AS SHOWN ON THIS ORAWING UTILITIES SHALL BE LOCATED FOR NEW
CONSTRUCTION HIGHWAYS OR NO EXISTNG UTILITIES, WHEN UTILITIES
SHALL BE CONSTRUCTED MUST NOT DAMAGE TO EXISTING ROADWAY

Oft EXISTING UTILITY .
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IN CASE OF EXISTING UTILITIES ARE LOCATED AND NEW UTILITIES
ARE MNOT DAMAGE TO EXISTING ROADWAY OR EXISTING UTILITIES ,
THE NEW UTILITIES ARE LOCATED AS SHOWN ON THIS DRAWING.

IN CASE OF EXISTING UTILITIES ARE LOCATED BUT NEW UTILITIES
CAN NOT BE CONSTRUCTED , THE OFTIMUM LOCATION OF NEW UTILITIES
SHALL BE CONMSIDERED WITH THE TYPICAL CROSS — SECTION OF
ROSACWAY FOR ULTIMATE STAGE IN THE FUTURE.
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NOTES :
| ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. THIS DRAWING IS GUIDANCE ONLY. THE DIMENSIGN AND LOCATION OF
UTRITIES MAY BE ADJUSTED TO SUIT THE FIELD COMDITION
& TELEPHONE DUCT AND MAN WATER SUPPLY SHALL BE LOCATED ALTERMATELY]
4. HEIGHT OF ELECTRIC POLE SHALL BE NOT MORE THAM 22.00 M. OR
WIDTH OF FOOTING SHALL BE NOT MORE THAN 110 M. FOR TYPICAL
AS SHOWN ON THIS DRAWING
5 BOX CULVERT SIZE 120 x 120 M. SHALL BE ALTERMATED FOR DRAINAGE
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OF NECESSARY DRAINAGE 15 LOW
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61 AS SHOWN ON THIS DRAWING UTILITIES SHALL BE LOCATED FOR MEW
CONSTRUCTION HIGHWAYS OR MO EXISTING UTILITIES. WHEN UTILITES
SHALL BE CONSTRUCTED MUST NOT DAMAGE TO EXISTING ROADWAY
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6.2 IN CASE OF EXISTING UTILITIES ARE LOCATED AND MEW UTILITES
ARE NOT DAMAGE TO EXISTING ROADWAY OR EXISTING UTILITIES ,
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83 N L‘A;E OF EXISTING UTILITIES ARE LOCATED BUT NEW UTILITIES
CAN NOT BE CONSTRUCTED , THE CETIMUM LOCATION OF NEW UTILITIES
SHALL BE CONSIDERED WITH THE TYPCAL CROSS - SECTION OF

ROADWAY FOR ULTIMATE STAGE IN THE FUTURE .
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. NE“' AND EXISTING CONCRETE PAVEMENT APPROVED : "
Ve e inrseres e SHEETHO. | 11

SCALE

925 MM, DOWEL BAR
S0 CM.LONG B30CM.C/C

o
& I

N EXISTING COMCRETE PAVEMENT

Qe

= N

PORTLAND CEMENT CONCRETE PAVEMENT %

. SHOULDER - _LANE WIDTH .
) s | |
o4 // asumzones o MESH FoR LANE WiDTH BESCWEA0OM.  _  cer peral At ‘ -09 MM 205 35CM. MESH FOR LANE WIDTH W>4.00 M (5 25M MAX]
H ' (."f/ ©9 MM20<55 CM MESH FOR LANE WIDTH W 325M  / | GOMMZ0445CM MESH FOR LANE WIDTH 325<Wg4.00 M
i v e e — [ EDGE JOINT FOR ASPHALT SHOULDER,— QIMM 20X 55CM. MESH FOR LANE WIOTH WC325 M
. . F MASTIC JONT SEALER2CM DEER,ICMWIDE '\ 28 228
H g E Ei \I1
is 3 3K i, W == —
a® 1 i | Sgpgg \ e
° 38 3 DOWEL BAR———, \ A
i e K £ | \ DRLLING @ 20 MM, @ 0.60 M.C/C ' CONCRETE @56 MM, [SEE DETAIL OF LONGITUDINAL JOINT)
—‘1 e | o= | 1 == o e —1 — A = REINFORCEMENT DETAIL OF CONCRETE PAVEMENT CROSS-SECTION
g‘ E-o =1 3 | .\— — 510 SCALE (-1 3
= s Ay = NOTES | . NOTES 2 :
gla . = ‘g / L \_‘ | ALL DMENSONS, ARE N METERS UNLESS OTHERWISE BIDWCATED. 1. BAR MESH O MM AS SHOWN ™ THS DRANING SHALL BE REFLACED BY WELDED
g 1 k 4 4 S A1 2. EXPANSION JOINT SHALL BE CONSTRUCTED AT TME INTERVAL OF 350 METERS. STEEL WifE WITH = T
. - - ik i _l_ 7. \ IF THE LAST INTERVAL IS LESS THAN 350 METERS,THE INTERVALS SHALL BE WELDED STEEL WIRE FABRIC FOR CONCRETE REINFORCENENT, AASHTO
71 . - s T FEMFORCING —— e JOINT AVERAGED BUT BETWEEN 300 AND 350 METERS DESKINATION M 55-75 | ASTM. DESIGNATION A 185-T3). BEFORE USIG
g N MO IMLEEE OETAIL OF TLONDITUOINAL JONT:Y STEEL 3. EXPANSION JOINT SHALL BE PROVIDED AT THE OUTER EDGE OF BOTH SIDES OF WELDED STEEL WRE FABMIC, THE SAMPLES SHALL BE SENT TO MATERIAL
2 ——SEVW.ISEE DETAIL OF TRANEVERSE MY}, * . THE BOX CULVERT CROSSING . AND RESEARCH DIVISION DOH. FOR APFROVING ,
PLAN OF REINFORCED CONCRETE PAVEMENT DETAIL "A" 4. MASTIC JONT SEALER SHALL BE OF THE HOT POURED ELASTIC TYPE CONFORMING 2. MINMUM SIZE OF WIRE TO BE USED SHALL NOT BE LESS THAN STANDARD
FCALE IO A SEALEN LR REALE LBt To Tis. are WIRE AASHTO DESIGNATION M 32-78[ ASTM DESKMATION AB2-76)SIZE
R i i RADNS 0.5CH— O ..,:’J-—_imcngm 5. JOINT FILLER SHALL CONFORM TO THE AASHTO M, 213-74 OR ASTM DITSI =73 MUNBER W.12 AT HOMNAL:DIAMETER OF 3.5 MM, AND NOMINAL AREA OF
AR, Q'-'-| A SPECIFICATION. 0.007 CM° WIRE TO BE USED SHALL WAVE YIELD STRENGTH OF NOT LESS
i ] | g- 6. COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSNE STRENGTH OF 325 KSC. THAN €5,000 [/ INCH, (PSI,)
1 as | -9 FOR 1SuSa15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC 3. LAP SPUCES OF BAR MESH SMALL NOT BE LESS THAN 40 TIMES OF WIRE
g "cv'_“Ln METER 1S SUGGESTED AS FOLLOWS DIAMETER AND NOT LESS THAM SPACING' OF CROSS WIRE + 5 CM.
| a0 of Bl 9| PORTLAND CEMENT TYPE 1 50 KG. t MY 4. QUANTITY OF STEEL WIRE FABRIC CALCULATED FROM NOMINAL AREA AND
) S | - - i {—L saND o ? SPACING IN EACH DIRECTION SHALL CONFORM TOTHE FOLLOWNG REQUIREMENT:
O —— Vi ] Loozs, , L, A R GED TE aA CRUSHED ROCK OR GRAVEL 085 " 4.1 LONGITUDINAL STEEL { STEEL BETWEEM TRANSVERSE JONT | SHALL MAVE
S T S I gt gty S + COMCRETE  SLUMP 7 oM. [ Max) THE MBIMUM AREA OF LSII CM/M.
. \ : 2 7. REINFORCIG STEEL SHALL CONFORM 715,20 GRADE SR 24 FOR ROUND BARS AND 4.2 TRANGVERSE STEEL ©
PLARTIC SHEETING (SR, WOTE {01 DETAIL OF LONGITUDINAL JOINT IS, 24 GRADE 50 30 FOR DEFOAMED BAR . 421 MBIMUM OF 0.453 CMYM, SHALL REOURED ¥ SPACE BETWEEW
DETAIL OF EXPANSION JOINT scaLe LRS- 8. WELDED WIRE CAN BE USED N PLACE OF BAR MESH.( SEE NOTE(E) ) LONGITUDMAL JOINT OR FREE EDGE IS MEASURED AT 3.00 M.
9. CONCRETE PAVER SMALL BE REQUIRED FOR COMCRETE POURING.IN CASE OF 422 mmuu OF 0,481 CMYM SHALL FEQUIRED IF SPACE BETWEEM
——SAWED JOINT 15.00 M. CAC -SAWED JOINT
i aay -MASTIC JOINT SEALER om MASTIC JOWNT SEALER NECESSARY POURING CONCRETE Y MAN-POWER ,CONCRETE SHALL BE POURED GITUDINAL JONT OR FREE EDGE IS MEASURED AT 3.25M.
1 LY GAP SPACE NOT MORE THAN 30.00 METERS LOWG. 4.3.3 MINIMUM OF 0.528 CM./M. SHALL REQURED IF SPACE BETWEEN
T I— —r a% '6?13_l' 10. ALL JONTS EXCEPT EXPINSION JONT SHALL BE MADE BY SLOT CUTTING MACHME CALY. . LONGITUDINAL JOINT OR FREE EDGE 1S MEASURED AT 3.50 M.
4] ;:L » ¥y RADUS 0.80M — * T RI FOAM SHEET,PLYWOOD, TMBEER OR MATERIAL OF THE SAME TYPE SHALL NOT 82 ALLOWED. CUANTITY OF WELDED STEEL WIRE FABRIC SPECIFIED REFERS TO QUANTITY
o 2 1 osoﬁ -~ ’ i c,! 11, TRAFFIC SHALL EE ALLOWED OMLY If THE ULTIMATE COMFRESSNE STRENGTH OF WELDED STEEL WIRE FABRIC MEASURED AGAINST AVERAGE SPACE
b N ] = ! \ - — e ) ' OF CONCRETE CUBE CONFORMS TO THE RECURIMENT IN NOTE NO& LENGTH OF 1 METER FROM THE TOTAL SPACE LENGTH BETWEEN JOMT
| ) N | 12 . ROAD CONSTRUCTION MATERIAL NOT SPECIFIED IM THIS DRAWING SMALL CONFORM OR FREE EDGE .
\. - 025 MM PAINTED B GREASED SMOOTH DOWEL BAR DETAIL OF DUMMY JOINT TO THE STANDARD OF THE DEPARTMENT OF HIGHWAYS, 5. WELDING POINTS SHALL BE ADECUMTELY STRONG AND SMALL MOT COME OFF
S0 /CM, LOMG 8 30 CM. C/C SCALE TR 1% . BRODMING CONCRETE SURFACE WITH A BROOM OF THE STANDARD TYPE SPECIFIED DURING TRANSPORTATION OR PLACNG, HOWEVER ,THEY SHALL NOT BE SUBJECT
PLASTIC SHEETIG ( SEE NOTE | NO.17 ) Sem W 01104 @ 7 SMALL BE REOUIRED. THE DIRECTION OF GROOMING SHALL BE PERPENDICLLAR TO TO REJECTION IF COMING OFF DURING CONSTRUCTION WITH WMATEVER REASON
DETAIL OF CONTRACTION JOINT Vi WIRE PER ROW. ) Y THE DRECTION OF TRAFFIC FROM ONE EDGE OR JOINT TO THE OTHER. EXCEPT THAT DISCOMMECTED POINTS EXCEED 1 % OF ALL WELONG POINTS.
— SAWED. JOMT <00 \ o \ ONE PMASE OF BROOM SURFACE SHALL PROPEALY OVERLAP WITH ANOTHER. IF ROLLED OVER , DISCONNECTED POINTS SWALL NOT EXCEED 1 % OF ALL
Qg_l LRSI JOMT - SEALER & / \ e \ CONCRETE BAOOM SURFACE SMALL NOT BE OVER 3 MM. DEPTH, THE SURFACE FOINTS IN THE AREA OF 4 M° DISCONNECTED FOINTS FOR ONE WELDED
| i§ 15 g]— E‘ - SHALL BE FRIE FROM PORES ,MOLES ORf LUMPS OF COARSE AGGREGATE OVER STEEL WRE FABRIC SMALL NOT EXCEED HALF OF ALL ALLDWABLE
Pl | —= | o8 | G -—I == THE SURFACE . DISCONNECTED WELDING PONTS.
| [ T B L = 0 §1 14 BRODMING SURFACE CONCRETE SHALL CORRESPOND TO THE FIGLRE. 6. WELDED STEEL WIRE FABRIC SHEET SWALL BE SMOOTH WOT ROLLOR TWIST
o Sl _°:|:sr sus ‘] PLAN OF BROOM Pt . I5. PREPARATION OF JOINT FOR MASTIC JOSNT SEALER . _ ALL DIRECTIONS, WHILE BENG FLACED DURING CONSTRUCTION
| e e = HANDLE - 15,1 THE JOINT SHALL BE CLEANED WITH A4 BLOWER TOGET RID OF ALL KMDS 7. CLEAR CONCRETE COVER SPACE OF WELDED STEEL WIRE FABRIC SHALL
I | OF DT .THE JOINT SHALL BE COMPLETELY DRY. CONFORM TO B4R MESH SPECIFICATION ™ THIS DRAWING.
© 25 MM, PANTED & GREASED SMOOTH DOWEL BAR SIDE VIEW I5.2 PRIMER SHALL BE APPLIED TO THE JOINT WITH A BRUSH Off SPRAYER.THE
S0CM.LOKG B 30 O, C/C . JORT SHALL BE LET DRY BEFORE THE POURING OF MASTIC JONT SEALER
——FLASTIC SHEETING [BEE (e 100, v DETAIL OF BROOM SURFACE CONCRETE PAVEMENT WS HES BEEN MLED ANG DISSOLVED B MEAMR 0F HEAT OOMDCITATY: -TO -
DETAIL OF CONSTRUCTION JOINT SCALE [ - THE SPELIFIED TEMPERATURE .
- __EMD OF CONSTRUCTION COMCRETE PAVEMENT 15,3 JOINTS SHALL BE CUT AND MASTIC JONT SEALER SHALL BE DROPPED AS SOON .
(SEE PLAN B PROFLE) AS POSSELE.
DETAIL OF TRANSVERSE ‘nmrrs 7 CONGRETE PAVEMENT |  FLEXIBLE PAVEMENT — 154 MASTIC JOINT SEALER SHALL BE DROPPED WITH JOINT SEALANT APPLYING MACHNE.
A bl - . 000 T R 16 . THE THICKMESS OF FLEXIBLE ED TO THE FIGURE
T m-\\‘u / ',-"_’_ m“ mluEsIE TO TYPICAL CROSS—SECTION,
ST S SHPIED B BASE IT. PLASTIC SHEET USED IN CONSTRUCTION SHALL MAVE THE FOLLOWING REOUIREMENTS |
:l— q / '! 17,1 THICKNESS OF 0.07 MM WITH & TOLERANCE OF NOT MORE THAN 7%
/ /4\——1 SHALL BE REQUIRED .
| A4S EXIST T:““H-_._ ‘1| an™hy, ]_ ﬂ g 7.2 WIDTH SWALL MOT BE LESS THAN |20 M,
4-05 M < o, ¢/ | | = 7.3 IT SHALL BE COLOURLESS, TRANSPARENT AND WATERPROOF ,FREE FROM
W\ ‘ ! SAND CUSHION z,' 1 ] & SOIL AGGREGATE SUBBASE POROUS AREA , TURN AREA AND BLISTERMNG AREA WHICH ARE VISIBLE BY
! b . S0L AGGREGATE SiEBASE—' {023 CONGRETE sLas  — —SELEGTED MATERIAL " 4 NAKED EYE. EDGE SMALL BE STRAIGHT.
E_ 2 o % e | "4 CONTINUOUS LENGTH SHALL BE REQUREMENT TO THE WIDTH OF TRAFFIC
L N\ 2t | ./ DETAILOF JOINT BETWEEN CONCRETE PAVEMENT AND FLEXIBLE PAVEMENT LANES. COMECTION ALLOVED 4T LOTUGRML oS Wi ot 1158
in NOT SCALE THAN 20 CM. OVERLAPPING SHALL BE REQURED .
9 MA@ 025 Ci0— | ) . o e - 18, CONCRETE FAVEMENT CONSTRUCTION CONTROL SHALL CONFORM TO THE STANDARD
M—-’“":A TELEPHONE MANOLE 2] SRERTE 4 ETE PAVERENT __ OH -5 409/2530 REGARDING * REGULATIONS OF CONSTRUCTION CONTROL OF

SPECIFICATION FOR

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

23 CM. CONCRETE PAVEMENT
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ﬂ.r_ /709 M 1T x 300M MESY FR LANE WIDTH W >4.00 /15,25 M.max )

DOMM 1T & 40CM. MESH FOR LANE WIDTH 3.&(%4:-00'}- SEE DETAL "A"
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T b o = f_ EDGE JONT FOR ASPHALT SHOULDER,——
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o 33 DOWEL BAR ——- R EDGE OF FANEL
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- @16 MM, { SEE DETAIL OF LONGITUDINAL JORT ) ﬁ:;?rmc i o
©25MM [ SEE DETAIL OF TRANSVERSE JOINT )
PLAN OF REINFORCED CONCRETE PAVEMENT DETAIL "A*"
. SCALE ° [ 1 ScaLE Va2
f———MASTIC JOINT SEALER SAWED JONT
MASTIC JOINT SEALER

J y—— NON-EXTRUDING JONT FILLER

) . T RADS 0.5 CM— ,'./‘_ - i
] [ Tt ]
© 25MM, SMOOTH DOWEL BAR - AN ——

S0 CM. LONG B30 CM C/C

DETAIL OF EXPANSION JOINT

-SAWED JOINT W00 M €/ C
MASTIC JOINT SEALER

e

50 CM. LONG B 30 CM. C/C

2 5
aL“:

R PAINTED 8 GREASED
PLASTIC SHEETING [ SEE NOTE 1

1
—— @25 MM RUINTED B GREASED SMOOTH DOWEL BAR

— PLASTIC SHEETING { SEE NOTE 1 NO. 17 }

RADUS 0. 5CM— -\

T{ |

N

—BIE MM, DEFGRMED TIE BAR

50 CM.LDNG & SPACED AT &0 CM. &/ C

NOIT }

DETAIL OF LONGITUDINAL JOINT
SCALE i o

AWED JONT
°-°L1 - IIASTIC JOWNT SEALER

msm._/%g —-———-—]l

ﬁr
i

DETAIL OF DUMMY JOINT
SCALE I -]

,,—snnmwmsnlm-afw- - —

. DETAIL OF CONTRACTION JOINT (62 WIRE PER ROW. ) \\
— SAWED JOINT =RoL \ et

ERI_E’{ - MASTIC JONT SEALER J
e I_— R S U | - ﬁ_
o | v =os il

L I T —— FRST SLAB ; ' i |

9 ) PLAN OF BROOM o

T o s il -

v X 1

\ f— @ 25 MM PANTED & GREASED SMOOTH DOWEL BAR SIDE VIEW

50 CMLLONG 8 30 CM C/C

\——FLAEHC SHEETING (SEE NOTE 1 NO.IVT )

DETAIL OF CONSTRUCTION JOINT

DETAIL OF TRANSVERSE JOINTS

SCALE i

L 45 EXiST

EDGE DETAIL OF CONCRETE PAVEMENT AT TELEPHONE MANHOLE

To

o
o

FT—7——MANHOLE COVER & FRAME

DETAIL OF BROOM SURFACE CONCRETE PAVEMENT
SCALE I 1a

—END OF CONSTRUCTION COMCRETE PAVEMENT
| [SEE PLAN 8 PROFILE)

SOIL AGGREGATE SLBBASE

\ FLEXIBLE PAVEMENT .
CONSTRUCTION JOINT- N ASPHALTIC CONCRETE .
CONRETE BTy [/ /CRUSHED Aotk Base
2 e
— ’
= Jastin,
|

s

_JJD_.J_ \

SCALE

SOIL AGGAEGATE SUBRASE— -0.25 CONCRETE SLAB

\_f,—. DETALOF JOINT BETWEEN COM'.‘RE'I‘E PAVEMENT AND FLEXIBLE PAVEMENT

e NEW CONCRETE PAVEMENT

B 25 MM DOWEL BAR =,
50 CM.LONG B 30 CM.C/C
\

oéll_I L

——SELECTED MATERIAL™ & "

SCALE

EOSTING CONCRETE PAVEMENT __

SAWED JOINT
MASTIC JOINT SEALER

025
L
g

T T R

DETAIL OF TRANSVERSE JOINT BETWEEN
NEW AND EXISTING CONCRETE PAVEMENT
SCALE L= 10

Y

——EXISTING CONCRETE  RAVEMENT

15

S EXIST

L

- SHOULDER L,

NOTES

|
2

14,

_LANE WIDTH

UMM, 17240 CM MESH FOR LANE WIDTH 325 W 400M

7 7—BSMI I7X30CM. MESH FOR LANE WIDTH. W 400 M. (5.25 M MAX )
/ @9MM.I7xS0CM MESH FOR LANE WIDTH W< 3.25M

LANE _WIDTH ;

AN

~DRILLING @ 20 MM (@ 080 M C/C ' CONCRETE

REINFORCEMENT DETAIL OF CONCRETE PAVEMENT CROSS— SECTION

SCALE
{1

AL DMENSIONS ARE W METERS UMLESS OTHERWISE INDICATED .

JONT SHALL BE TED AT TE NTERVAL OF 350 METERS
F THE LAST INTERAVAL 15 LESS THAN 380 METERS,THE INTERMALS SHALL EE
AERAGED BUT BETWEEN 300 AND 380 METERS.

. EXPANSION JOINT SHALL BE PROMDED AT THE OUTER EDGE OF BOTH SIDES OF

THE BOX CULVERT CROSSING.

MASTIC JOINT SEALER SMALL BE OF THE MOT POURED ELASTIC TYPE CONFORMNG
10 TS, 4TS

JOINT FILLER SHALL CONFORM TO THE AASHTD M. 213-74 OR ASTM.DI7SI-73
SPECIFICATION.

CONCRETE SMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 325 KSC.
FOR GxSx® CM. CUBE AT 28 DA&FS. AN APPAOXMATE MIX. DESIGN PER CUBIC
METER IS SUGGESTED AS FOLLOWS

PORTLAND CEMENT TYPE | 350 KG. {MIN)
SAND 0.43 w?
CRUSHED  ROCK O GRAVEL 0se 'h
COMCRETE SLUMP 7 M. | MAX.)

REINFORCHG STEEL SHALL CONFORM TIS. 20 GRADE SR 24 FOR ROUMD BARS AND
TiS. 24 GRADE 50 30 FOR DEFORMED BAR.

. WELDED WRE CAN BE USED M PLACE OF BAR MESH{ SEE NOTE(Z))
. CONCRETE PAVER SHALL BE REQURED FOR CONCRETE POURING.™N CASE OF

NECESSARY POURING CONCRETE BY MAN—POWER,CONCRETE SHALL BE POURED
ONLY GAP SPACE NOT MORE THAM 3000 METERS LONG."
ALL JONTS EXCEPT EXPANSION JOINT SHALL BE MADE BY SLOT CUTTING MACHNE ONLY.

FOAM SHEET, PLYWOOD , TIMBER OR MATERLAL OF THE SAME TYPE SHALL NOT BE ALLOWED,

TRAFFIC SHALL BE ALLOWED ONLY IF THE ULTIMATE COMPRESSIVE STRENGTH
OF CONCRETE CUBE CONFORMS TO THE REQUIREMENT IN NOTE NOG

ROAD CONSTRUCTION MATERIAL NOT SPECIFIED ™ THS DRAMMG SHALL CONFORM
TO THE STANDARD OF THE DEPARTMENT OF HIGHWAYS

. BROOMING CONCRETE SURFACE WITH A BROOM OF THE STANDARD TYPE SPECIFIED

SHALL BE REQUIRED. THE DIRECTION OF BROOMING SHALL BE FERPENDICULAR TO
THE DIRECTION OF TRAFFIC FROM ONE EDGE OR JOINT TO THE OTHER.

ONE PHASE OF'BROOM SURFACE SHALL PROPEALY OVERLAP WITH ANOTHER.
CONCRETE BROOM SURFACE SHALL NOT BE OVER 3 MM OEPTH. THE SURFACE
SHALL BE FREE FROM PORES,HOLES OR LUMPS OF COARSE AGGREGATE OVER
THE SURFACE .

BROOMING SURFACE CONCRETE SHALL CORRESPOND TO THE FIGURE .

. PREPARATION OF JOINT FOR MASTC JONT SEALER

15 .1 THE JOINT SHALL BE CLEANED WITH &4 BLOWER TO GET RID OF AL KINDS
OF DIRT, THE JOINT SHALL BE COMPLETELY DRY.

15 .2 PRIMER SHALL BE APPLIED TO THE JOINT WITH A BRUSH OR SPRAYER THE
SJOINT SHALL BE LET DRY BEFORE THE POURING OF MASTIC JOINT SEALER
WHICH HAS BEEM BOILED AND NSSOLVED BY MEANS OF HEAT CONDUCTIVITY TO
THE SPECIFIED TEMPERATURE .

15 .3 JOINTS SHALL BE CUT AND MASTIC JOINT SEALER SHALL EE CROPFED A5 SOON

&5 POSSIBLE

15 .4 MASTIC JONT SEALER SHALL BE DROPFED WITH JONT SEALANT APPLYING MACHNE

THE THICKNESS OF FLEXIELE PAVEMENT CORRESFONDED TO THE FIGURE CONFORMIMG
TO TYRCAL CROSS—SECTION.

PLASTIC (SHEET USED IN CONSTRUCTION SHALL HAVE THE FOLLOWING REQUREMENTS |

IT 1 THICKNESS OF O.07 MM WITH A TOLERANCE OFNBTM THAN 7 %
SHALL BE REQUIRED

I7.2 WIDTH SHALL NOT BE LESS THAN 120 M,

17 .3 ITSHALL BE COLOURLE S5, TRANSPARENT AND WATERFROOF , FREE FROM
POROUS AREA , TURN AREA AND BUSTERING AREA WHICH ARE VISIBLE BY
MAKED EYE. EDGE SHALL BE STRAKGHT.

17 .4 CONTMUOUS LENGTH SHALL BE REQUREMENT TO THE WIOTH OF TRAFFIC
LANES. CONNECTION ALLOWED AT LONGITUDINAL JONTS WITH NOT LESS
THAN 20 CM. OVERLAPPING SHALL BE REQUIRED .

CONCRETE RAVEMENT CONSTRUCTION CONTROL SHALL CONFORM TO THE STANDARD

DH.-5 409 /2530 REGARDING "REGULATIONS OF CONSTRUCTION CONTROL OF

POATLAND CEMENT COMCRETE PAVEMENT "

\—-GB MM (SEE DETAIL OF LONGITUDINAL JOINT )

NOTES 2 °

|, BAR MESH 9 MM AS SHOWN N THIS DRAWING SHALL BE REPLACED BY WELDED

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

+ WELDED STEEL WIRE FABRIC SHEET SHALL BE SMOOTH NOT ROLL Of TWIST
10N,

+ CLEAR CONCRETE COVER SPACE OF WELDED STEEL WIRE FABAIC SHALL

[

STEEL WIRE WITH PROPERTIES COMFORMING TO STANDARD SPEQFICATION FOR
WELDED STEEL WIRE FABRIC FOR CONCRETE REINFORCEMENT , AASHTO
DESIGNATION M S5-T75 | ASTM. DESIGNATION & 1BS-T3). BEFORE USING
WELDED STEEL WIRE FABRIC, THE SAMPLES SHALL BE SENT TO MATERIAL
AND RESEARCH DIVISKON DOH. FOR APPROVING .

MINIMUM SIZE OF WIRE TO BE USED SHALL NOT BE LESS THAN STANDARD
WIRE AMSHTO DESIGNATION M 32-78([ ASTM DESGNATION AB2-T6) SIZE
NUMBER W. 12 AT NOMSNAL DIAMETER OF 3.5 MM. AND NOMINAL AREA OF
0.007 cM® WIRE TO BE USED SHALL HAVE YELD STRENGTH OF NOT LESS
THAN 85,000 Ib/INCH [PS10.

DIAMETER AND NOT LESS THAN SPAONG OF CROSS WIRE +5 oM,
QUANTITY OF STEEL WIRE FABRIC CALOULATED FROM NOMINAL AREA AND
SPACING IN EAGH DIRECTION SHALL CONFORM TO THE FOLLOWING REOUREMENT:
4| LONGITUDINAL STEEL { STEEL BETWEEN TRANSVERSE JOINT ) SHALL HAVE
THE MINIMUM AREA OF 1642 /M
4.2 TRANSVERSE STEEL
42,0 MINMUM OF 0452 /M, SHALL REQUIRED IF SPACE BETWEEN
LONGITUINAL JOINT OR FREE EDGE IS MEASURED AT 3.00 M,
4.2.2 MMMUM OF 0534 CMf7 M, SHALL REDURED IF SPACE BETWEEN
LONGITUDINAL JOINT nlﬁ FREE EDGE |5 MEASURED AT 3.25 M.
43.3 MINIMUM OF 0575 CM/ M. SHALL REQUIRED IF SPACE BETWEEN
LONGITUDINAL JUINT OR FREE EDGE IS MEASURED AT3.50 M
QUANTITY OF WELDED STEEL WIRE FABRIC SPECIFIED REFERS TO QUANTITY
OF WELDED STEEL WIRE FABRIC MEASURED AGANST AVERAGE SPACE
LENGTH OF | METER FROM THE TOTAL SPACE LENGTM BETWEEN JOINT
R FREE EDGE .
WELDING POINTS SMALL BE ADECUATELY STRONG AND SMALL NOT COME OFF
CURING TRANSPORTATION OR PLACIG. HOWEVER, THEY SHALL NOT 6E SUBJECT
TO REJECTION IF COMNG OFF DURING CONSTRUCTION WITH WHATEVER REASON
EXCEPT THAT DISCOMVECTED POINTS EXCEED | % OF ALL WELDING PONTS
IF ROLLED OVER , DISCOMMECTED FOINTS SHALL NOT EXCEED 1% OF ALL
POINTS N THE AREA OF 14 MZ DISCONNECTED POINTS FOR ONE WELDED
STEEL WRE FABRIC SWALL NOT EXCEED HALF OF ALL ALLOWABLE
DISCONNECTED WELDING PONTS,

ALL DIRECTIONS, WHILE BEING PLACED DURING CONSTRUCT

CONFORM TO BAR MESH SPECIFICATION IN THIS DRAWNG .

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

25 CM. CONCRETE PAVEMENT

DESIGNED: D.0H B CONSULTANTS r CHECKED : ,5’;_, DATE JULY 1994
SUBMITTED : __‘,‘j",‘_r o SCALE AS SHOWN
(RECTOR OF lmll'l_;li_l DESGN DVIZION) WG, NO. TS-402
APPROVED : y
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I
BRIOGE ROADWAY

[~ RAILING CURS OR
SIDEWALK

BRIDGE APPROACH TPIMS!‘"UH LENGTH

LENGTH L TO BE COMPUTED FROM

SECTION (A)—(A) AND =10.00 M. FOR

CONCRETE PAVEMENT HIGHWAY

~—-|~—EDGE OF APPROACH SLAB FOR COMCRETE PAVEMENT HIGHWAY
|EM€ OF nmmjr SI.&EIDE FI.E BLE N\‘IMEH' HIGHWAT

111

ey

NOTES

Lad g b by gy 1l g dalily

WIDTH

APPROACH SLAB

\ ~EDGE OF SHOULDER
e EDGE OF TRAVELED WAY

d__..-————"—--\.—

EDGE OF TRAVELED WAY
/ /— EDGE OF SHOULDER

"

|
|

TRAVELED L‘Y WIDTH |
[

| SHOULDER WIDTH

SHOULDER WIDTH
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—EDGE OF APPROACH SLAB FOR FLEXIBLE PAVEMENT MIGHWAY

;] BRIDGE

LAYERS OF ASPHALT PAPER—

DOWEL 08253060 LONG @ 100M-
PVC PIPE 84°@ IMK.—-\

ASSUMED GROUND LINE —

TTTTTT;TTTTTT

TT

o |
3

MATERIAL ( SAND FILTER )

HALF SECTION FOR COMCRETE PAVEMENT HIGHWAY T HALF SECTION FOR FLEXMILE

i - ll‘ SHOULDER W\DB{
TIVARIES fvnn;zs%i T (ERiES]
éﬂiwzt.iu WAY WIDTH TRAVELED WAY WIDTH+0'50

——ASFHALT SJ_RFMI TOPPING WITH TACK

i — CRUSHED ROCK 2-2° | '
S ;
5 | 5 '
— e o
. SLAB LENGTH (L)
TMIN 5.00 M— MAX 10.00 M) _
SECTION (A)-(A)
NoT To SCAlE |

OF SYMMETRY
HIGHWAY

TRAVELED WAY WIDTH

\—__— ~EDGE OF APPROACH SLAS FOR CONCRETE PAVEMENT HIGHWAY
PLAN
NoT TO  ScaLE
ROAD NORMAL CROWN SLOPE
ASPHALT SURFACE TOPPING  SEE NOTE 2 )
Z2-Dpa1z WITH TACK COAT i
0812 @ 0.20 pt -palz @ 020 TABLE ! THICKNESS AND REINFORCEMENT
—{(Dsee TanLE !~ TRANSVERSE JOINT (FOR CONCRETE PAVEMENT HIGHWAY ONLY ) *
—(Z)seE TaBLE ——FINISHED GRADE LINE / ) 2= omiz . FIMISHED GRADE LINE SLAB LENGTH(  THICKNESS REINFORCEMENT
i ({8} (T} 5,
ITrnwzssm N-4-f L~ ____;'""h‘___ e e M. cM. BAR MaRK (1) | BAR MARK (2)
| FETERY =5 /‘ 800 20 DB20 @ 0.20 pme@oz | ©
7 T ey
\: 7 T 600 22 0820 @ 0.15 DBEZ @ ©.20
‘{‘\ o.lo_l o=
i Bal 00 24 0820 @ 0.20 o2 @ o.20
% \
P\ . e e s som— 2o | s | wmeos | weaow
|
| D15 M SUBBASE,LAB CBLR. =+ 25 % MIN, 200 28 0825 @ 020 0BG @ 0.20,
i v
i i e 000 30 o825 @ 018 CEIE @ .15

——— COMPACTED POROUS BACKFILL
MATERIAL [ SAND FILTER}

“CRUSHED ROCK — -ar
GEOTEXTLE, WE.GHT 140 GJII’W]
SHALL CONFORM TO ASTM, 3776

—— -PW.C. PIPE @4°@1.50 M.
WEEP HOLE @12 MM AROUND
DETAIL "2 "
HOT TO SCALE

T { SEE MOTE 2)
/ : ay
| / [ T PIOPRE ERAOE S OETAR" ASPHALT SURFACE TOPPING
s |/ wmes .
P Sl
- \ | - T
e
e A . TVARIES ~
b N~ VamEs
"\ PAVEMENT STRUCTURE AS SHOWN
IN'TYPICAL CROSS SECTION {2) see TaBLE N
- S = T = DETAIL"1"
i NOT Te  scae

DIMENSIONS ARE N METERS UNLESS OTMERWISE INDICATED

TYPE AND THCKNESS OF SURFACE TOPPING ON THE APPROACH SLAB

SHALL BE AS FOLLOWS.

21 FOR CONCRETE PAVEMENT HIGHWAY N SOFT FOUNDATION WITH ASPHATIC
CONCRETE TREATED SHOULDER,S CM. OF HOT MIXED ASPMALTIC CONCRETE
SHALL BE USED.

22 FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITH SITUMNOUS
SURFACE TREATMENT TREATED SHOULDER OR NONTREATED SHOULDER,
EITHER & CM. OF COLD MIX ASPHALTIC CONCRETE OR 5 CM, OF HOT
MIXED ASPHALTIC CONCRETE SHALL BE USED.

23 FOR CONCRETE PAVEMENT HIGHWAY ON NORMAL SOIL FOUNDATION NO
ASPHALT SURFACE TOPFING SHALL HE RECUIRED AND THE APRROACH
SLAB SMALL BE RAISED TO FINISHED 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 BITUMINGUS SURFACE TREATMENT
SURFACE , EITHER 5 CM. OF COLO MIX ASPHALTIC CONCRETE OR 5 CM. OF
HOT MIKED ASPHALTIC CONCRETE SHALL BE USED

CONGRETE SHALL MAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF

325 KSC. FOR 1515515 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN

FER CUBIC METER IS SUGGESTED AS FOLLOWS:

PORTLAND CEMENT TYPE 1 350 KG. (MIN.)
SAND 043 m?
CRUSHED ROCK GR GRAVEL 088 Mm?
COMCRETE  SLUMP 7 €M (MAX.)

NORMAL CLEAR CONCRETE COVER SHALL BE 3 CM. BUT FOR SALINE
PROTECTION , CLEAR CONCRETE COVER SHALL BE & &M,
REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR24 FOR
ROUND BARS AND TS 24 GRADE 5030 FOR DEFDRMED BARS.
FOROUS BACKFILL MATERIAL SHALL BE MARD DURABLE AND CLEAN IT
SHALL BE GRAVEL 0OR CAUSHED ROCK OR SAND AND SHALL FREE FROM
ORGANIC MATERIAL, CLAY BALLS AND OTHER DELETERIOUS SUBSTANCES
LATERITE OR CONCRETONARY MATERIAL SHALL NOT BE USED,
SAND USED FOR POROUS BACKFILL MATERTAL SHALL CONFORM TO THE
FOLLOWING GRADING REQUIREMENTS,
SIEVE DESIGNATION PERCENT BY WEIGHT PASSING
§ 100

HO. 4 95 - 100
NG 16 48~ 80
NE.50 - 30
WO 00 2= 10

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

51 .+ BRIDGE NORMAL CROWN SLOPE

S + ROAD NORMAL CROWN SLOPE

Ss * SHOULDER CROSS SLOPE

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS
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DURING CONSTRUCTION

M b
=
CONCRETE INTERCEPTOR ONLY THE FIRST:

BENCH AT EARTH CUT SECTION

¥ NGENERAL , THE BENCH WIOTH IS 150 M.
EXCEFT CHANGIMG THE INTERSECT PONT

CUT OFF OITCH TO BE ADJAUSTED | L50 |

@ﬂ“’mim’ FOINT WITH EXISTING GROUND LINE (EARTH)

@ INTERSECT POINT WITH EXETING SOFT ROCK LiNE

WHEN DEFTH OF CUT « 1500 M.

/— ASSUMED EXISTING GROUND LINE

[' -@INTER&BCT FOINT 'WITH EXISTING HARD ROCK LNE WHEN DEPTH OF CUT >15.00M.

S @ INTERSECT POINT WITH EXISTING HARD ROCK LINE

- ASSUMED EXISTING SOFT ROCK OR MARD ROCK LINE

OF EXISTING EARTH TO THE INTERSECT / .PROFILE GRADE
PONT OF EXISTING ROCK THEN THE BEMCH
WIDTH SHALL VARY ACCORDING TO THE X SO0DING.
FIELD CONDITION . DITCH LINING S %
PAVEMENT STRUCTURES' s : T SN M,
SUBORAIN | IF NECESSARY ) o ““"’“"“{5“' e e e WASTE MATERIAL FROM CUT
SEE NOTE (3) L [T T Sy oo Vo %
P E
. o ——SAME SLOFE
el x| -
' mnom:::“ LT S
TABLE OF FILL SLOPE TYPICAL CROSS = SECTION i
NoT To SCALE Il ook 190,30 MAX, WX WITH COARSE SAND
EARTH SOFT ROCK HARD ROCK FOR SUBCRAM (IF NECESSARY 1SEE NoTE (3)
185 Vit b 1 <
S 1,50 )
Qﬁ}. BENCH j
po 030 CONCRETE LINING 00T 030  oo7s
|/ (¥ nECESSARY ) L“"_.I.._ JOINT | SEE NOTE(T))
_:E:.m T z
. "
oEMM @ aI5M MM @ OISM
8 J ~
I 29 MM @ oIS M ~ -
A QBN @ 0I5 M ;ﬁ g .
FLow FLow
s 4 oms:[ = e
-1 . ol
3 DL EAR KEY A
5 suean Ker—— /- 12
DETAIL OF CONCRETE INTERCEPTOR 7 2l 2-012 MM | iy o e
FRALE LD T shean kev csee wore (7)) o5 |

= 2.0 12 MM,

CROSS - SECTION OF CONCRETE
INTERCEPTOR AT SHEAR KEY

SCALE

L [+

- :
[~ WIDTH OF SIDE GITCH

| w2 w2 |

1,00 - 130

o

0.2%

2
—GEOTEXTILE, WEIGHT 140 G./M. [MIN.)
SHALL CONFORM TO ASTM. 3778
—PYEPIPE 0125 WITH PERFORATED HOLE

Fi @1CM, @ 00 CM DRILLED ARGUND THE PIPE

——SAMD FILLTER 100% PASSING 55 MM SIEVE
)l(' AND 10% MAX. PASSING SIEVE NO 200

!

———SINGLE SIZE RDCK 8 1 ARDUND THE FIPE
5 M. THICK

DETAIL OF SUBDRAIN
o

SCALE I

..r"r FOR

- CONCRETE CURE 8 GUTTER AND RC DRAIN CHUTE

DWE NO. D5-302 WHEN HEIGHT OF

TO
FILL=6.00 M.

PROFILE SECTION OF CONCRETE INTERCEPTOR

SCALE

L

NOTES

CIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED,
THE CROSS-SECTION OF CUT AND FILL HEREIN SHALL BE APPLIED ONLY WHEN THE ODEFTH OF
CUT 1S OVER 500 METRES FROM THE BOTTOM OF THE SIDE DITCH, AND SIDE HELL FILL ALSO
PAVEMENT STRUCTURES AND OTHER DETALS WHICH ARE NOT SPECIFIED W THIS DRAWING
SHALL BE REFERED TO THAT IN THE TYPICAL CROSS -SECTION DRAWMG.
THE PAOCESS OF RIFFING AND EXPOSING THE CUT MATERIALS SHALL BE MEASURED
AS FOLLOWS |
4.0 N CASE OF SOL WITHOUT ANY ROCKS APPEAR ABOVE THE GROUND SURFACE ,
THE POINT IN THE DRAWING WILL BE THE INTERSECTING POINT BETWEEN
THE SLOPE OF CUT AND THE EXISTING GROUND LINE SO THE EXCAATION
SHALL START FROM THIS POINT.
42 AFTER THE EXCAVATION AS INDICATED I SECTION 4.1 FOR A DISTANCE AND
THE SOFT ROCK OR HARD ROCK WAS FOUND ,THEN THE TOE SLOPE SHALL BE
CHANGED FAOM POINT 0 POINT o (C3) AS INDICATED ON THE DREWING
THE STEP WIDTH OF BENCHING SHALL BE DIRECTED @Y THE ENGINEER
THE STABILITY OF THE CUT SLOPE SHOULD BE CAREFULLY CONSIDERED AND
THE UNSUTABLE TOP. SOIL MATERIALS SHALL BE REMOVED,
43 THE CLASSIFICATION, OF SOIL ,SOFT ROCK OR HARD ROCK SHALL BE CONSIDERED
IN ACCORDANCE WITH THE SPECIFICATION FOR MIGHWAY CONSTRUCTIONS BY THE
DEPARTMENT OF HIGHWAYS , AND ALSO SHALL BE DIRECTED BY THE ENGINEER.
44 THE QUANTITIES SHALL BE CALCULATED FROM THE CROSS — SECTION, SEPARATED
FOR SOUL , SOFT ROCK OR HARD ROCK AT 625 M. NTERVAL,
IN CASE OF MIXED MATERIALS FOR EACH CROSS — SECTION ,THEN THE
NEGOTIATION BETWEEN THE OWNER AND THE SHOULD BE
CONCRETE INTERCEPTION ON CUT SLOPE SHALL BE CONSTRUCTURED ON SILTY SAND, GRAVAL
LATERITE, SOFT ROCK OR SHALE, BUT BE NOT NECESSARY OM SHALE SOLID ROCK AREA.
THE LONGITUDINAL SLOPE OF CONCRETE INTERCEPTOR ™ NOTE S SHALL NOT BE LESS
THAN €.3 PERCENT
EACH SECTION OF CONCRETE INTERCEPTOR SHALL BE 050 M. LONG FOR PRECAST COMCRETE
AND SHALL NOT BE GREATER THAN 15,00 M. FOR CAST-IN- PLACE CONCRETE. ALL JONT
SPACES SHALL (BE QS CM. WIDE WITH MORTARED FLUSH ON { THE RATD OF PORTLAND
CEMENT © SAND 15 1.2 BY VOLUME )
BENCHING SHALL BE REQUIRED ON EXISTING GROUND SIOFE OR ENSTING ROADSED IN
THE PORTION OF EMBANKMENT THE NUMBER OF STEPS FOR BENCHING DEFENDS UPON
THE HEIGHT OF SLOPE THE HEIGHT OF EACH STEP SHALL BE DIRECTED 6Y
THE ENGINEER, AND THE WIDTH SHALL BE PERMITED FOR COMPACTED EQUIPMENT,
AHD TME DENSITY OF THE COMPACTED MATERIAL SHALL NOT BE LESS THAN 95 PERCENT
OF STANDARD PROCTOR.
BEFORE WG PAVEMENT . IF GROUND WATER SEEPAGE APPEARS
ON CUT SLOPE OR SIDE HILL FILL AND SEEMS TD DAMAGE THE ROADWAY, THE SUBDRAIN
AS SHOWN ON THE DRAWING SHALL BE APPLIED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF IBOKSC FOR 15415215 Ch.
CUBE AT 28 DAYS. AN APPROGMATE MIX DESIGN FER CUBIC METER IS SUGGESTED AS FOLLOWS :
PORTLAND CEMENT TYPE 1 320 KO [MIN.)

SAND 043 M3
CRUSHED ROCK OR GRAVEL 086 M
CONCRETE SLUMP 10 CM ( MAX.)

THE REINFORCHMG STEEL SHALL COMFCAM TO TiS. 20 GRADE SR 24 WITH THE MINIMLM
CLEAR COMCRETE COVER OF 2.5 CM.
PV.C. FIFE_SHALL BE D-PLAST RIGID TYPE CLASS AS(PLAIN ENDS) CONFORMING TD TIS.I7

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

STANDARD DRAWNG

CROSS - SECTION FOR DEEP CUT AND HIGH FILL
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L BEGINNING OR END OF OVERLAY SECTION

TRANSITION LENGTH
10.00 MIN.

TRANSITION GRADIENT (IF ANY }

SHALL NOT BE GREATER ASPHALTIC CONCRETE BINDER COURSE AND/OR
THAN 12200 ASPHALTIC CONCRETE LEVELING COURSE
/- EXISTING WEARING SURFACE —
7
...... 2 i

/-!!ISTJNO BASE |COURSE

CUT OUT EXISTING SURFACE
RECOMPACT AND LEVELING BASE COURSE

TRANSITION OF OVERLAY SECTION TO EXISTING ROAD
NOT TO SCALE

|--—EEﬁﬂNIN$ ©ff END OF REHABILITATION OR RECONSTRUCTION SECTION
FRIME COST —_—

‘ ASPHALTIC CONCRETE WEARING COURSE

/- -ASPHALTIC COMCRETE BIMDER COURSE (F ANY)

i R
CUT OUT EXISTING SURFACE
AN REPLACE BY ASPHALKC Qé\?@;h

CONCRETE LEVELING COURSE g

WITH PRIME COAT / 0@"%&/

VERTICAL CUT OFF / / 74?/:%;’1

BASE COURSE

SUBBASE COURSE (F FREQUIRED ) /
SELECTED MATERIAL A, B (IF REQUIRED ) -

EMBANKMENT | IF REQUIRED ) ——

TRANSITION OF REHABILITATION OR RECONSTRUCTION TO EXISTING ROAD
T TO

L SCALE

OVERLAY SECTION ——==——— REMABILITATION OR RECONSTRUCTION SECTION

TACK COAT

ME_COAT —r

— THAMSITION GRADIENT {F ANY] SHALL
NOT BE GREATER THAN 1200
..// —— ASPHALTIC CONCRETE WEARING COUSE

THCKNESS  ADJUSTED 1N THE FIELD —/
|

/—»QSFHN_Y: COMCRETE BINDER COURSE

73 77

rd *
L
i
L=
SURFACE /
e
VERTICAL CUT OFF // .‘?:d&?‘-_
sase coumse —' 4 925?7"@
SUBBASE COURSE (IF REQUIRED)—' , Z e
/ fi

SELECTED MATERMAL A,8 (F REQUIRED) — /

EMBANKMENT [ IF REQUIRED ] —

TRANSITION OF OVERLAY SECTION TO REHABILITATION OR RECONSTRUCTION SECTION

Hor o SCALE

ASPHALTIC CONCRETE WEARING COURSE

PRIME COAT 1 TACK_COAT
AEPHALTIC CONCRETE WEARING COURSE

| LI{SEE 'D-E_E}_‘
| |

ASPHALTIC COMCRETE BINDER COURSE {IF ANY)

ASPHALTIC CONCRETE LEVELING COURSE

|..!£ LSEE_T!!FI.(.L|

ZE*I!'II"G WEARING SURFACE

CASE | . PAVE TO EXISTING STRUCTURE

TACK COAT A PRBME  COAT ! JRCK_CORT

/— REMOVE AND REFLACE 'AS NECESSARY /
H |

ASPHALTIC CONCRETE WEARING COUSE

- ASPHALTIC CONCRETE BINDER COURSE (IF &NY )

/ /—MAL'IC CONCRETE LEVELING COURSE

W W

BRIDGE OR BOX CULVERT

S/

EXISTING WEARING SURFACE

CASE 2 | PAVE OVER EXISTING STRUCTURE

OVERLAY AT BRIDGE / BOX CULVERT APPROACH

NOT

TO SCALE

TABLE .

SUGGESTED MINIMUM

LENGTH OF VERTICAL CURVE AT BRIDGE APPROACH

(ALGEBRAX. DIFFERRENT |LENGTH OF CREST CURVE ,L| | LENGTH OF SAG CURVE ,L2
OF PROPOSED GRADE L M
o-2% 0 20
2-4a%n 20 s
4-8% 30 %0
8- 8% a0 &5

NOTES ©
I THE DETAILS AT LEFT ARE WOT TO SCALE AND ARE EXAGGERATED
™ ORDER TO SHOW DETAIL THE ENGINEER WILL MAKE NECESSARY,
2. PRME COAT SHALL BE AFPLIED TO A COMPACTED BASE AFTER
STRPPING OFF OF THE EXISTING SURFACE APPLICATION RATE
SHALL BE KEPFT TD A MINIMUM DEPENDING ON THE PORCSITY
AND TEXTURE OF THE EXPOSED BASE COURSE.
3. TACK COAT SIHM.L BE APPLIED TO EACH LAYER OF ASPHALTIC CONCRETE
4 WHERE POSSIBLE, ASPHALTIC LEVELING COURSE SHALL BE
PLACED M LAYERS BY AN ASPHATIC FINISHER COMPACTED

IN THE GEMERAL SPECIFICATION.
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DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
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ASHALTIC CONCRETE SURFACE SEE TYPICAL CROSS - SECTION

y = SHOULDER

=

o - BASE COURSE LAB CBR BO% MWIN.
—— SUBBASE COURSE LAB, C.B.R. 25 % MIN.
- SELECTED MATERIAL “A™ LAB CBR 10% MN.
~ LIMT OF EXCAMTION AS DEER AS ' )
SECTION A-A) REACHING FIRM SUPFORT
PﬁVEMENT REPAIR FOR FNI..URE SETTLEME\IT OR UPHEAVAL ZONE
SEALE
VARIES | 030
) | ,_.-I — LOGALIZED FRILURE
/ POT HOLE—
s i e
' N /
b —— LIMIT OF EXCAVATION I O
4 #:
E /
H— A
o
3 “EICMTED BOUNDARY —
PLAN

PLAN

o ASPHALTIC CONCRETE LEVELING COURSE FCR
OVERLAY CR REHABILITATION [SEE N

/
L EXISTING SURFACE

LONGITUDINAL DEPRESSION

ASPHALTIC CONCRETE LEVELING COURSE FOR
' OVERLAY OR REHABILITATION [ SEE NOTE (7))

/L- CUT EXISTING SURFACE

EXISTING SURFACE

SHOVING

PAVEMENT PATCHING FOR DEPRESSION CORRUGATION SHOVING AND RAVELING
NOT

REPAIR OF CRACKS

I, ALLIGATOR CRACKS ARE NORMALLY CAUSED BY EXCESSIVE
DEFLECTION OF THE SURFACE OVER UNSTASLE LOWER COURSES
©F THE PAVEMENT ALLIGATOR CRACKS SHOULD THEN BE TREATED
AND REPAIRED AS LOCALIZED FAILURE

2. REFLECTION CRACKS AND SHRINKAGE CRACKS SHALL SEALED
BY EITHER TACK COAT OF A HIGHER APPLICATION RATES OR
ASPHALTIC SWURRY SEAL AS DIRECTED BY THE ENGINEER.

3 SUFPAGE CRACKS ARE CAUSED Br THE LACK OF A 0000 BOND
BETWEEN THE SURFACE LAYER AMD THE COURSE BENEATH
REMOVE THE SLIPPING AREA ,CLEAN THE SURFACE OF THE
EXPOSED UNDERLYING LAYER AND APPLY A SUITABLE APPLICATION
RATE OF TACK COAT AS DIRECTED 8Y THE ENGINEER.

—— ASPHALTIC CONCRETE LEVELING

OR BINDER COURSE
ASPHALTIC COMCRETE LEVELING OR BINDER COURSE [REPLACE)

——— BASE MATERIAL | REPLACE )

— SUBAASE MATERWAL (REPLACE]

EXIST SUAFASE. ~T
EXIST BASE COURSE
EXIST, SUBBASE

B

SECTION POT HOLE

LIMIT OF EXCAVATION AS DEEP AS REACHING FIRM SUPPORT
. SUBGRADE FAILURE OR SOFT SPOT
SELECTED MATERIAL "A"LAE CHR 10% MIN

SECTION LOCALIZED FAILURE

PAVEMENT REPAIR FOR LOCALIZED FAILURE AND POT HOLE

NOT To SCALE

{ REPLACE)

- BASE MATERIAL [REPLACE }

L—L — EXPOSED SURFACE OF POT HOLE [SEE MOTE 8 )

EXISTING SHOULDER

—— ASPHALTIC CONCRETE LEVELING COURSE FOR
/ OVERLAY OR REMABILITATON |SEE NOTE@S

b EXISTING SURFACE

CORRUGATION

[/ ASPHALTIC CONCRETE LEVELING GOURSE_FOR
OVERLAY 0OR REMABILITATION [ SEE NOTE () )

_________ = T

‘L EXISTING SURFACE

RAVELING

SCALE

NOTES

L FOR CONTINUCUS FAILURE SECTIONS AND LOCALIZED FAILURE, FAILURE ZONES SHALL
BE EXCAVTED TO THE UNDETERIORATED LAYER UNSUITABLE MATERWML OR SOFT SPOT
SHALL BE REMOVED TO. THE SATISFACTION OF THE ENGINEER.

2. A SOFT SPOT IN AN EXISTING ROAD CAN BE VISUALLY DETERMINED BY THE MOVEMENT
OF THE PAVEMENT UNDER FROOF ROLLING.

3 nE BN oF SHALL BE DONE LAYER BY LAYER
TO THE REQUIRED THICKNESS SUITABLE MATERIALS MAY BE REUSED.

ALL MATERIALS SHALL BE IN ACCORDANCE WITH THE DRAWING AND
THE SPECIFICATION .

4. BENCHING INTO SIDE S.OPES SHALL BE DOWE WITH CARE IN ORDER TO PREVENT THE
EXISTING PAVEMENT FROM COLLAFSING UNDER TRAFFIC CONDITINS.

5. THE NEED FOR SIDE DITCHES FOR PAVEMENT SUBSURFACE DRAINAGE SHALL BE VERFIED
BY THE AND 4 SHALL AS EARLY IN THE CONTRACT
AS POSSIBLE TO REDUCE THE EXCESS WATER CONTENT FROM THE ROAD STRUCTURE.

6, FOR POT WOLES, THE MOLE SHALL BE SOUARED, DRESSED AND DATCHED AS SHOWN USING
G000 FIELD PRACTICE AND IN WITH THE

7. FOR AL . SHOVING AND PITTING THE EXISTING
SURFACE SHALL BE THDIV:I’ENL‘I’ CLEANED AND LODSE GRAVEL REMOVED HUMPS IN
THE EXISTING SURFACE SHALL BE CUT TO THE ADJACENT SURFACE LEVEL PRIOR
TO OVERLAY OR REHABILITATION.

B TACK COAT APPLIED TO PAVEMENT CRACKS OR PITTING AREA SHALL BE ADJUSTED
HIGHER APPLICATION RATES IF DIRECTED BY THE ENGINEER

4. BLEEDING SURFACE SMALL BE REMOVED AS APPLICABLE OR SEALED WITH ASPHALTIC
COMCRETE LEVELING OR BINDER COURSE THE ASPMALT CONTENT SHALL BE KEFT AT
A SNITABLE RATE AS APPROVED BY FROJECT ENGINEER.

1o, TRAFFIC SIGM , BARRICADES , LIGHTS, ETC. SMALL BE PROVIDED AT EACH UNCOMPLETED
REPAIR SECTIONS FOR SAFTY MEASURES.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
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D_OF CLIMBING LANE
[ SEE NOTE 5 }

LANE (SEE NOTE 4 }
—THE CREST POINT

_END

Ls

kg ‘

60.00 M. {MINIMUN )

4% OOM._IMINIMUM §

B0.00M, (MINIMUM } |
TAPER 50 1(DESIRABLEY

CLIMBING LANES FOR TWO — LANE HIGHWAYS

OR TAPER 281
1HE$IR&8LE}
| | - D E
A g e

L

PLAN

PROFILE

FOR VERTICAL CURVE TYPE I (SEE NOTE 3]

FOR VERTICAL CURVE TYPE I (SEE NOTE3 )

CLIMBING LANES FOR TWO-LANE HIGHWAYS
HOT ™

SCALE

{—SPEED REDUCTION

ANN

AU AN

AW

\\

PERCENT UPGRADE

500 1000

| | b

100 200 300 ano 800 600

| |

o —0

CRITICAL LENGTHS OF GRADE FOR DESIGN, ASSUMED TYPICAL
HEAVY TRUCK OF 300 Ib/HP, ENTERING SPEED = 55 MFH.

70O LENGHT OF GRADE {METER)

2,500 LENGHT OF GRADE (FEET )

CONDITION AND CRITERIA 1,
THE FOLLOWING THREE CONDITIONSAND CRITERIA , REFLECTING ECONOMIC

OQNiIfERﬂTK)N o SHOULD BE SATISFIED TO JUSTIFY A CLIMBING LANE

I.] UPGRADE TRAFFIC FLOW RATE IN EXCESS OF 200 VEMICLES PER HOUR.
1.2 UPGRADE TRUCK FLOW RATE IN EXCESS OF 20 VEHICLES FER HOUR
L3 ONE OF THE FOLLOWING COMDITIONS EXISTS
— A |0 MPH.{16 KFH.) OR GREATER SPEED REDUCTION 1S EXFECTED
FOR & TYPICAL HEAVY TRUCK.
— LEVEL - OF — SERVICE E OR F EXISTS ON THE GRADE
— A REDUCTION OF TWD OR MORE LEVELS-OF- SERVICE IS EXPERIENCED
WHEN MOVING FROM THE APPROACH SEGMENT TO THE GRADE.
THESE GENERAL GUIDES FOR THE CONSDERATION OF CLIMBING LANES ON
GRADES WOULD AFPLY ONLY TO CLIMBING LAMES ON TWO = LANE HIGHWAYS
AND SHOULD NOT BE USED IN COMMNCTION WITH CONSIDERATION OF CLIMBING
LANES. ON MULTILANE HIGHNAYS .
THE CRITICAL LENGTH OF GRADE IN FIGURE 15 DERIVED AS THE LENGTH OF

TANGENT GRACE. WHERE A VERTICAL IS PART OF A CRITICAL LENGTH OF 2.

GRADE , AN AFPROXIMATE EQUIVALENT TANGENT GRADE LENGTH MUST BE
USED | WHERE THE CONDITION INVOLVES VERTICAL CURVE TYPE 1 AND THE
ALGEBRAK DIFFERENCE N GRADES IS NOT TOO GREAT , THE MEASUREMENT

OF CRITICAL LEMGTH OF GRADE MAY BE MADE BETWEEM THE POINT OF VERTICAL
NTERSECTION [PVI.). WHERE VERTICAL CURVE OF TYPE 1 15 BNWVOLVED ,
PARTICULARLY WHERE THE ALGEBRAIC DIFFERENCE M GRADE IS APPRECIABLE ,

ABOUT ONE - QUARTER OF THE VERTICAL CURVE LENGTH MAY BE CONSDERED 3

AS PART OF THE GRADE UNDER CONSIDERATION.
THE BEGINNING POINT OF CLIMBING LANE |5 THE POINT WHERE A 10 MPH .

{16 KPH,) DECREASE IN TRUCK SPEED BELOW THE OPERATING SPEED , AS 4,

"CRITICAL LENGTHS OF GRACE “

THE END POINT OF CLIMBING LANE 15 THE POINT WHERE THE TRUCK CAN
RETURN TO THE NORMAL LANE WITHOUT UNDUE HAZARD IN PARTICULAR ,
WHERE THE SIGHT DISTANCE BECOMES SUFFICIENT TO PERMIT PASSING

WITH SAFETY WHMEN TMERE IS NO ONCOMING TRAFFIC OR . PREFERABLY , 5.

AT LEAST €0.00 M. BEYOND THE CREST POINT.

CLIMBING LANES ON MULTILANE HIGHWAYS

CONDITION AND CRITERIA

1.l F THE CRITICAL LENGTH OF GRADE , THE LENGTH OF A PARTICULAR
UPORADE WHICH REDUCES THE OPERATING SPEED OF TRUCKS 10 MPH.
[ 16 KFH,) BELOW THE OPERATING SPEED OF THE REMAINING TRAFFIC .
IS LESS THAN THE LENGTH OF GRADE BEING STUDED A CLIMBING
LANE IS WARRANTED .

IF THE FLOW RATE ON THE GRADE DETERMINED BY DIVIDING THE
_UPGRADE DDHV [ THE DIRECTIONAL DISTRIBUTION OF TRAFFIC ON
MULTILANE FACILITIES DURING THE ES‘IWC HOUR} BY THE PEAK

HOUR FACTOR { PHF ) EXCEEDS THAT OF THE NEXT POORER LEVEL-
OF =SERVICE , A CLIMBING LANE IS WARRANTED.
GENERALLY , CLIMBING LANES SHOULD NOT BE CONSIDERED

UNLESS THE UPGRADE DIRECTIONAL TRAFFIC VOLUME IS EQUAL TO

OR GREATER THAN THE LEVEL- OF - SERVICE D SERVICE VOLUME

FOR TWO OF THE LANES OF A FOUR- LAME HIGHWAY WITH THE NORMAL

PERCENTAGE OF TRUCKS .
N MOST CASES WHENM THE SERVICE VOLUME , INCLUDING TRUCKS , 15
GREATER THAN |,700 VPH. AND THE LENGTH OF THE GRADE AND THE
PERCENTAGE OF TRUCKS ARE SUFFICIENT TO CONSIDER CLIMBING LANES,
THE VOLUME IN TERMS OF EQUIVALENT PASSENGER CARS 15 LIKELY T
APPROACH OR EVEN EXCEED THE CAPACITY. AN INCREASE N THE NUMBER
OF LANES THROUGHOUT THE HIOHWAY SECTION WOULD REPRESENT A
BETTER WNVESTMENT THAN THE PROVISION OF CLIMBING LANES
A CLIMBING LANE IS ALSO GENERALLY NOT WARRANTED ON FOUR=-LANE
HIGHWAYS FOR A DIRECTICNAL SERVICE VOLUME BELOW 1,000 VPH
REGARDLESS OF THE PERCENTAGE OF TRUCKS
WHEN THE ANALYSIS NOICATES THAT A CLUMEING LANE MAY IMPROVE
OFERATIONS OR MAINTAIN THE LEVEL- OF - SERVICE ON THE SECTION
WITH A GRADE AN ADDITIONAL CHECK MUST BE MADE TO DETERMINE IF
THE NUMBER OF LANES REQUIRED ON THE ORADE ARE SUFFICIENT EVEN
WITH A CLIMBING LANE .
THE PRINCIPLES FOR CROSS SLOPES, FOR LOCATING TERMIMAL POINTS,
AND FOR DESIGNING TERMINAL AREAS OR TAPERS FOR CLIMBING LANES
ON TWO -LANE HIGHWAYS ARE EQUALLY APPLICABLE TO CLIMEING LANES
OM MULTILANE FACILITIES. THE PRIME FACTOR BEING THAT OF DETERMINNG
THE LOCATION OF THE UPHILL TERMIMNUS OF THE CLIMBING LANE AT THE
POINT WHERE A SATISFACTORY SPEED IS ATTAINED BY TRUCKS PREFERABLY
ABOUT 10 MPH, { 16 KPH.} BELOW THE OPERATING SPEED OF THE HIGHWAY.
PASSING SIGHT DISTANCE MEED NOT BE CONSIOERED .

~ KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTWENT OF HIGHWAYS

STANDARD DRAWING
TYPICAL CLIMBING LANE SECTION

DESIONED: DOH. & CONSULTANTS | CHECKED : é DATE JULY 1934

SUBMITTED : SCALE  MONE
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REGULATORY SIGN REGULATORY SIGN WARNING SIGN ROUTE MARKER ROUTE TURN ASSEMBLIES TYPEI + —
OR DIRECTIONAL ASSEMBLIES P
] — N
L ROUTE TURN ASSEMBLIES TYPE I
= [ % SIE OF POST SMALL BE Q122012 M, FOR SINGLE POST AND TWIN FOSTS WITH
< T | T S s TOTAL AREA OF THE SIGN PLATES IS NOT MORE THAN 2 SQ.M. AND 4 SOM.
I 1 i FESPECTIVELY OR OTHERWISE THE SIZE SHALL BE 0.15X0I5 M
= n | - RE@ 12 MM, o — 4-RE 012 MM,
; £ | » . = ¥4 T
Si= s = i / iy 7
S i mzocr_[;a QizoR 08
| S— H — K —]
& R T JaﬂTz RO 86 MM. TIES @ 0B M fobz ~ ——— RB @ EMM TES @ 0ISM
— X l—‘—l
. H QI— 3 oi2
ol
g 1 SECTION (A)-(A) SECTION
CESIMIND = - ] HKOT TO SCALE ] SCALE
CIDIMIN) 3: % A
g = gl PROFILE GRADE NOTES
@ ﬁ— w wl | ALL DMENSIONS ARE W METERS UNLESS OTMERWISE WDICATED.
& 5 H 2 SION PLATE SHALL BE MADE OF 2 MM.THICK ALLUMINUM ALLDY.
g B 3. ALLUMINIUM ALLDY SIGN FLATE SHALL CONFORM 10 TIS. 331
i 4. UNLESS OTHERWISE INDICATED,SIGN AND THEIR SUPPORTS SHALL BE OF THE SIZES, COLDRS
| CROFILE_GRADE. : | ! AND TYPES PRESCRIBED BY, AND SITE IN E WITH THE OF , THE
Tl I DEPARTMENT'S TRAFFIC CONTROL DEVCE MANUAL , PAST I ISSUED B.E. 2531
+ N _L{—nn o ol § - LEAN COMCRETE . FEFLECTIVE SHEETING SHALL CONFORM TO TIS €08 TYPE HESEFFICIENT OF RETRO-REFLECTION LEVEL 1)
; i tsee noTETN ) & SIGN FRAME SHALL BE MADE OF S0x25xL6 MM STEEL RECTANGULAR TUBING FRAME WELDED
g L £ R ANO SMOOTHED IN PRIMING PAINT FOR FRAME SHALL BE RUST PREVENTIVE PAINT [ RED
H = B LEAD BASED PRIMERD FOR IRON AND STEEL SURFACED, TYPE 3 ) WHCH CONFORMS TO TIS.388;
S T A TME SUCCEEDING COATING SHALL BE PANTED WITH BLACK METAL PAINT.
1| § 7. LENGTH OF SIGN FOSTS AND POSITIONS OF HOLES STATED IN THE DRAWING ARE FOR THE MIN. SIZE
Ei = ONLY THESE LENGTHS AND POSTTION OF HOLES SHALL BE ADJUSTED DEPENDING ON SITE CONDITIONS.
v 6 PORTION OF CONCRETE FOST FROM GROUND LINE TO THE ELEVATION CF 20 CM ABOVE FMISHED
‘7/77"-{ ROADWAY PROFILE SHALL BE FAINTED IN BLACK AND ALL OTHER PART SHALL BE PAINTED IN WHITE.
9. BACK OF SIGN, CLOSE TO EDGE OF PAVEMENT SIDE , SHALL BE STAMPED WITH DEPTH NOT
TYPI SIGN INSTA QEa{MIN)
DESTINATION* WITH ARRI IOWICE SIGN o LLATON Y TREY ! PR 0 memm‘irm:un?:u:w: A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR 15215315 CM
&:TlmﬂchngToﬁ R'f's'SGzN ' . CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIKGN PER CUBIC METER IS SUGGESTED AS FOLLOWS
AND DI NDA REINFORCED CONCRETE POST DETAIL  SIGN POST INSTALLATION DETAIL FORTLAND CEMENT TYPE | 30 K8 (M)
WITH THAI AND ENGLISH WORDS NoT i SCALE  MOT ™ SCALE SAND o4y M3
i 3
OR THA' WORDS ONLY CRUSHED ROCK OR GRAVEL 0.86 M
CONCRETE SLUMP ] cM imax)
Il LEAN CONCRETE FOR SIGN POST BASE SHALL WAVE A PROPORTION OF CEMENT [ SAND : AGGREGATE
11316 BY VOME AND A CONCRETE SLUMP OF 10 CM. [MAX 1.
'] RN AR j2. CLEAR COMCRETE COVER SHALL BE 25 CM.
‘\“ ‘Ha . |3 REINFORCING STEEL SHALL CONFORM TO TiS. 20 GRADE SR 24 .
a 9# - BOx 25 x 16 MM, STEEL TABLE I FosiTion oF HOLES FOR FIONG SIGN PLATES TO SN POST TABLE II FosmoN OF HOLES FOR FIXING
y Q < 0,07 FECTANGULAR TUEE . SIGN PLATES TO SIGN FOST
’ GALVANIZED WASHER GALVANIZED WESHER TR | WARHEG 7 TR T T
.3’ oooel QN8 ® 2502 0. THIGK PLUS @ 25x 2N, THICK SN SZE | sion SIZE |ROUTE wiRKER|, ASTEUELIES s DIMENSIONS  (CM.) e e il
RUBBER RING 2MM. THICK DIMENSION fen TR o iy wioTh | LENGTH] ] T REMARK KINGDOM OF THIAILAND
00K ~ — A B |clole|Fle|u|ily TRY OF TRANSPORT AND TIONS
o @ | = A B 3/0% 9° GALANTED s0|78]s0 a0 |7 |90 feo[ 78 |so | so[7s 90 75 | 210 | 5 !zm; 5 [ 65|75 [17.5] 50 [32.5| DESTINATION WITH ARROW MINISTRY OF COMUUNCA
el ARDIAY — Huﬁdglﬂ’l‘T_ . “E'-'-B';:g WITH . A 75|15 |15 [20| 20 |20 75| 75|78 |78 [ 28|28 20 | 240.| 20/200012.5| €5 | 7.5 |I7.5/ 50325 516N, THAI & ENGLISH WORDS DEPARTMENT OF HIGHWAYS
GALYA| bobed [ — e P e s Y 7 €0 | 210 | 5 |200] & 50| 25 | DESTINATION WITH ARROW STANDARD DRAWING
00K HEX NUTS | s 60|45 |eas| 0| 45| 8ol 75 | 45| eo| s | 75 | 240 _2_1_:_2?_200' 128 5 56| 25 | SIGN, THAI WORDS ONLY
; — e 75 | teg | & & 40325 | DESTINATION AND DISTANC MINOR SIGN & SIGN POST DETAILS
0005} wqﬁanr‘ﬂu 2532 | c |7s[s|is|za0ims|ims[7s| 78|75 | 78|75 78 A A 10138 | SRR, o ance |
o 75| 75|75 | 78| 78|78 &0 180 | 5 [170f & | 80 40| 25 |DESTINATION AND DISTANCE | =
A = 75 | 180 | & | 17028 50 40| 25 | SIGN, THAI oMLY DESIGNED: DOH. B CONSULTANTS |mu:é.- DATE JuLy 1338
. = i Bl oo e T ] 68 | 180 | & |1v0| 5 |58 40 (275 TOWN B DISTRICT
TYPICAL BACK-SIGN STAMP TYPICAL FIXING OF SIGN PLATE F 225 35 | a5 [225 35 [ a5 80 | 180 | 5|i70)iz5]| 5% 40127.5)| 96N , THAI B ENGLISH WORDS | | SUBMITTED : o SRR RO
(B}
SCALE 3 10| 7s| 75|10 75|78 P I s e e OWG. N0, RS101
APPROVED: {l
; I i cene SHEETNO. 18
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' : ) ﬁ:‘l v
N9ADASN ASYWUMAINEAZNS | e s meneo- | oo
Tusnessines3a TRty TRAFFIC SIGN CONTROLLED PATTERN 'RECOMMENOED  LOCATION RIZED on
em) |1 ST RoW | 2MD RoW : PROPERTIES | BOARD
{2-90N-90) {2-208-80) 2=-90N-90 (90x240 20 L] FOR EXISTING ROAD CONSTRUCTION REFLECT RED -~ DRANGE
t2-7-30) t2-6-90) {2+27-00] (2-29-90) 2 -900-90 [sox240 | 20 15 | FOR EXISTING ROAD CONSTRUCTION REFLECT | RED-CRANGE
v zZ-9in-90 [90xz40 | 20 15 .| FOR NEW ROSD CONSTRUCTION THAT ALLOWS SOME TRAFFIC RED -~ ORANGE.
\ 2- 918 -90 90xz40 | 2o 15 | FOR NEW ROAD CONSTRUCTION TMAT ALLOWS SOME TRAFFIC RED ~ORANGE
= > 2 : noan SGNS MOUNTING | 3 ~100N-240[240x 3607|  FOR MOUNTING AT BEGINNING OF PROJECT WHITE
manm nqﬁﬂnm{"ﬁ w“y—' AND | 3-1008-24002401 360/ (IST-200 RO MOUNTING AT BEGRINING OF PROJECT WHITE
END ]
Sladaumaesnenan: Slsdadumeanensn: 0. R PR CT |
rammemd 15
t2-mn-90) t2-9m-50) ada OTHER 20
Frandn 3-wi-78 [Tsaze0| 20 | - MOUNTING WITH 3 100N 240 SN BOARD whITE
) ST=2ND ROW 15 MOUNTING  ALOHE WHITE
c2otraeng X IR0 FOW 20
2 R perimagy 3-ib2n- 120 [@oxzdn | 25 15 MOUNTING AT BEGENNING OF PROJECT REFLECT | RED - CRANGE
Trssnanoadae .. 3-103-120|2os240 | 28 " MOUNTING AT END OF PROJECT REFLECT | RED - DRANGE
bt ot PR |y o FOAD SIGNS MOUNTING | 2 — 830 — 00 | 90 2 240 20 20 MOUNTING AT 200 M. BEFCRE APPROACHNG REFLECT RED — ORANGE
e _._..na_ B AT OPEMING WORK | 2 -838 -90|80:240 | 20 20 | MOUNTING AT 200 M BEFORE APPROACHING REFLECT | RED — ORANGE
fostlne, L SITE 3-94 -90 50180 20 20 | MOUNTMG AT 200 M BEFORE APPROACHING REFLECT | RED — ORANGE
N - 3-98 -90(75x120 15 15 | MOUNTING AT END OF WORK SITE REFLECT | RED- ORANGE
whasfovseane___ . / A\
souanuasrales  NTUNIMMAN ) TEMPORARY ROAD 3-8z —90 |90 1136 o o MOUNTING' WITH 3-90 OR 2-81 WHITE
GUIDE SIGNS SIGN BOARD
t3-100n-240) . . Tl riafing st
i A 2-7 -80 |B0x80 - — | MOUNTING AT 100-200 M BEFORE AFPROACHING REFLECT | ED - CRANGE
'3 - loow -240) 2-8 -90 |90 90 - — | mouNTING AT 100-200 M. BEFORE APPROACHING REFLECT | RED- GRANGE
(2-85-80) (2= 96-90) : 2-27-90 (90280 - — | wounTing a7 100-200 M. BEFORE  APPROACHING REFLECT | RED-ORANGE
o BN NREA ONLY: ) 2-28- 80 |80x 90 = — | MounTING AT 100-200 M, BEFORE APPROACHING REFLECT | pgp - GRANGE
z=-34-90 (80180 - — | wounTiNg AT 100-200 M. BEFORE APPROMCHING REFLECT | RED- ORANGE
4 ,@ 2-36- 30 80280 - — | MOUNTING AT 100-200 M. BEFORE  APPROACHING REFLECT | RED-GRANGE
anmaﬂmm na e (?humzr 2 —i06— 80 | 80 x50 20 I8 | MOUNTING AT 100-200 M. BEFORE APPROACHING WHITE
WARMING  SIGNS 2- 95— 80 MOUNTING AT 50 M. BEFORE APPROACHING REFLECT | RED- GRANGE
(3= 101 =751 MOUNTING AT - BORRD
: APPROLCHING 2080
ﬂﬂﬁ'ﬁq L WORK SITE 2-98 =20 w0 0 WOUNTING AT 150 M. BEFORE APFROACHING REFLECT | FED-ORANGE
Fawln Fanth l B0ARD
— . - 2 -97 —504| soxso |J MOUNTING AT 150 M. BEFORE APPROACHING - RED- ORANGE
AninauRTUAN ﬁL&”i’u ﬂ#uﬂn (2~ 100-90) 01~ 80} (2-102- 80} { z-103-130) 2-102-90 | 90250 20 15 | MOUNTING NEAR AND SAME SDE OF STOCKPLE MATERIAL WHITE
‘Insm'ﬁdsﬁ"u 1 'i L] 2-100-90 | 90 80 = = MOUNTING AT 150 M. BEFORE  APPROACHING REFLECT | FED-ORANGE
103, | imsannadaada iasamsraad 2-101 —50 | 80x90 - - MOUNTING AT 150 M, BEFORE APPROACHING - BED - ORANGE
2- 26 =50 | 20230 - — | mowmnG AT 100- 200 M. BEFORE  APPROACHING REFLECT YELLOW
(3-102 -120) 1 3 = 1020 -120) {3-105-120) 2=-103—90 | S0xB0 20 (1. FOR EMERGENCY CASE MOUNTING ON BARRICADE REFLECT WHITE
5 2=105-190 | 90x80 - — | FoR EMERGENCY CASE WHERE SUTABLE ROAD SIGNS ARE NOT MMILABLE | REFLECT | RED- ORANGE
ROAD SIGNS MOUNTING AT BEGINNING AND END OF PROJECT G ) b BS99 % =" |MekNTEMG oM CONTROLLED PORIT OR ‘NEARER INDETANCE 3=5 M RO YosrE
not ™ SCALE t=5-80| 30 - —~ | MOUNTING ON CONTROLLED POINT OR NEARER IN DISTANCE 3=~5 M REFLECT WHITE
1-§-80| 90 - ~ | MounTNG ON CONTROLLED POINT OR NEARER IN DISTANCE 3=5 M REFLECT WHITE
(2-25-90) (2-i08-80] SINS TO CONTAOL | 1=21 =80 [ 30 - — | MOUNTING ON CONTROLLED POINT OR NEARER IN DISTANCE 3-5 M REFLECT BLuE
ﬂ\lﬂﬂﬂ‘h runaadasw SPEED 1-32-90| @0 = =, MOUNTING OM CONTROLLED POINT OR NEARER |N DISTANCE 3-5 M REFLECT WHITE
Frantn WARNING SIGNS MOUNTING AT APPROACHING WORKING SITE I=3g=a0| 80 i = | MoWNTING ON CONTROLLED POINT OR NEARER IN DISTANCE 3-S5 M e e
NOT To SCALE 1-25-90 | %0 25 — | MoLNTING BEFORE APPROACMING CONTROLLED SPEED ZONE REFLECT WHITE
2-80-60 [60xe0 | 20 5 | MOMTNG WHERE ROAD CONDTION ALLOWS TO THE INDICATED SPEED | REFLECT | RED- ORANGE
(2-93n-90) ( 2-838-80) . .
- =z 350 S N | | 300
FOR MOUNTING DISTANCE OVER 300 M, I
120 L 6LE 120 242 20, o @@ 120 20
chanse woRDiNg  * Thawdh * ot nu” . ] | [ /R'“ |l' T I Re3.6
. 4.8 s 24y 1.8 —FLUORESCENT LAMF 40 WATTS / . i
OR "SO0 ' OR AS MOUNTING DISTANCE (1-3-801) (1-8-90) (1=6-90) i LT ; = 40W " 20 LI T I 209 | .|?° |
; 1 v -
MINBAZN aor
' nafea¥i AR 20
1 L — ’ [
P na rigadns laow 9199130 40 imn | 180 l1zo |60
301.6 |2° |
[3-84-90) 13-95-%0) ' 'ta I
Tas! snfaeanusziing: 'aa\ ot : |
——— E"] —_ - AN - 3 I
. ) oW \ oW | Cacll AoW AW i |
ROAD SIGNS MOUNTING AT OPENlNG AND END OF WORK SITE t1-2i-s0) 1-32-50) t1-33-50) - A \ e T '
NoT SCALE -BLACK PANT - REFLECTORZED WHITE PANT ' BLACK PAINT \ REFLECTORIZED WHITE PAINT
A FLUGRESCENT LANF 40 WATTS ) ——REFLECTORIZED WHTE PRINT
SRR
e REMARKS | 1 THE SIGNS WITH FLUORESCENT LAMP SHALL BE MOUNTED MINISTRY OF TRANSPORT AND COMMUNICATION:
FOR ROAD WMICH ADT EXCEEDS 4,000 VEHICLE/DAY . . DEPARTMENT OF HIGHWAYS
Turssfian 2. ALL DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED AYAHDARD. phAwe
* i TRAFFIC CONTROL DEVICES
e (1-25-30) (2-80-80] FOR HIGHWAYS UNDER CONSTRUCTION-I
DESIGNED : DOH. 8 CONSULTANTS |cn:cnen:¢{g DATE LY 1984
TEMPORARY ROAD GUIDE SIGN SIGNS TO CONTROL SPEED SUBMITTED : _:fiﬁ,w, + SCALE NONE
NOT To SCALE NOT SCME ORECTOR OF LOCATION & DESIGH DIMSION) DWG. NO.RS-102
APPROVED :
- SHEETNO. 19




' . SIZE | LETTER SizE REFLECTO- coLouR
TRAFFIC SIGN CONTROLLED PATTERN RECOMMENDED  LOCATION RIZED o
feM} [1ST Fow | 2ND ROW beoperTIES BOARD
- ROAD SIGNS MOUNTING | 3-93n-80 | BOx120 | 150 WHERE SIGN BOARD 1S VISIELE WITM NOT LESS THAN 200 M. REFLECT | RED - CRANGE
"ml-fm ““iﬁm—] ] AT TRAFFIC LINE 3-938 -80 [@0xi120 | 158 WHERE SIGN BOARD 1S VISIBLE WITH NOT LESS THAN 200 M. *REFLECT | RED - ORANGE
¢ - J ’i\L [ = ’J CHANGE OR TRAFFIC | 2-49-60 |60x120 | - - MOUNTING WHERE TRAFFIC LINE CHANGE REFLECT | RED — ORANGE
(3-93n-80) (3-93m -80) (2- 43 -50) (2-50- 60} CONTROL ARE 2-50-60 |80al20 | - - MOUNTING WHERE TRAFFIC LINE CHANGE REFLECT | RED - ORANGE
BUTOMATIC FLASHER 15 CM. BULE OR 9~ YELLOW REFLECTORZED CRCLES TARGET it 2 42 - 90 Lol - = MOUNTING AT BEGINNING OF TWO — WAY TRAFFIC REFLECT | RED - ORANGE
EQUIVALENT FOR ROUD WHICH ADT FOR ROAD WHICH ADT EXCEEDS 4,000 VEHICLE / Day BOARD
EXCEEDS 8,000 VEHICLE # DAY 01 80 |
1 2=42 =90 zon | - MOUNTING AT BEGINNING OF TWO - WaY TRAFFIC WHITE
1& . BOARD ;
SIGNS TO INDICATE ROAD OBSTRUCTION s0x180
— NoT T SCALE 2-48-9% |s0av0 | - - MOUNTING WHERE BOTH LEFT AND RIGHT TRAFFICS ARE FERMITTED REFLECT | RED - ORANGE
[anma i12-48-30) 2-E2=80 |BOxTS - = MOUNTING AT HORIZONTAL CURVE REFLECT | RED — ORANGE
_Guz—so] b 120 | 120 2-63-80 | 802 TS - | - MOUNTING AT HORIZONTAL CURVE REFLECT | RED - ORAMGE
. -I Pl |- - -' SR36CM
; T & : CONE OR FOST| = - - TO INDICATE TRAFFIC LINE OF SIDE ROAD CBSTRUCTION LINE , MOUNTING
T i * ( 1 . TRAFFIC @ 30 M. (MAX) WTERVAL
| | CHANMELIZATION VERTICAL PaseEL|  — - - T0 INDICATE TRAFFIC LINE OR SIDE ROAD OBSTRUCTION LINE
peo P HSTRUMENTS BARREL RAIL
!r v\ LIGHTING = = | = FOR ROAD WHICH ADT EXCEEDS 8,000 VEHICLE / DAY
(2~e2-60) (2-83-80) tz- 43 -60) 12-50-80) '_\\_\._ FLASHER - - - FOR ROAD WHICH ADT EXCEEDS 8,000 vewciesoar N
RED - ORANGE PAINT RED -ORENGE  PAINT —— '\ SIGNS TO INDICATE' | 8 YELLOW | 75275 | = - FOR ROAD WHKCH ADT EXCEEDS 4,000 VEMICLE / DAY
REFLECTORIZED WHITE anr—\ \ REFLECTORIZED WHITE PAINT- FOSD OBSTRUCTION |RERL ECTORIZED | [ .
; CIRCLES TAGET |
ROAD SIGN MOUNTING AT TRAFFIC LINE CHANGE ) ik FibD | MousTiG WITH SPREBNG 50 -160 M, APPROMIMATE , TAPERING TO
OR TRAFFIC CONTROL BARFICADE BARRICADE TO| - - - | PAVEMENT EDGE
NOT To SCALE REDUCE SPEED | ] S | | 1

§ - WHITE PANT

NOTES :

I, ALL DMENSIONS ARE I METERS UNLESS OTHERWISE INDICATED.

2. REFLECTORIZED PROPERTIES MEANS : SIGN BOARD WHICH REFLECTING BY REFLECTIVE SHEETING
Off REFLECTIVE BEADS OR OTHERS UNDER THE APPROVAL OF THE ENGINEER.

3 SIZE OF WARNING SIGH CODE Z2-49-60 AND 2-50- 0G0 MAY BE INCREMENTED AT SUITABLE
SIZE ON HIGH SPEED AND HEAVY TRAFFIC ROAD UNDER THE APPROVAL OF THE ENGINEER

PROVISION !

1. TRAFFIC CONTROL DEVICES FOR MIGHMWAYS UNDER CONSTRUCTION SHALL BE B ACCORDANCE WITH

THIS DRAWING AND THE MANUAL OF TRAFFIC CONTROL DEVICES PART 3 AS PUBLISHED BY THE OOH.
2. SIGN BOARD FOR REFLECTORIZED SHALL BE METAL OR NOM - METAL WHICH TOLERANCE TO ALL

T.6 oM (MIND

l — RED - ORANGE PANT
~REFLECTORIZED PAINT

@75 CM. REFLECTORIZED AT LEAST ONE STRIP

|
) | A
) I
CONE POST

150 (M)

al
5- —WHITE PAINT

/—IEU = ORANGE PAINT

CLIMATES ALONG TERM OF CONTRACT UNDER THE AFFROVAL OF THE ENGINEER.
. 3,  THE AMOUNTS [IN TWO DIRECTIONS) AND SPACING OF WARMING SIGN BEFORE CONSTRUCTION AREA
BARR1C#QE TYPE I BESIDES OF TME NORMAL SIGNS ARE SHOWN M THE TABLE BELOW
NOT o SCALE

L VARIES WARNING SIGN SPACING BEFORE \
|

i : = FLASIFICATRG APPROACHING DIVERTED POINTIM.
oF

Qi5-020 ,— REFLECTORIZED WHITE
/

PAINT AT THIS CORNER REDUCED TRAFFIC

HIGHWAYS LANE Oftf DIVERTED
TRAFFIC LANE

SIDE  ROAD
CESTRUCTION

——— FIRST STRIP WITH REFLECTORIZED
WHITE PAINT 2.5 CM.IMIN.) WIDE ARCUND

-

— RED - ORANGE PANT
WHITE PAINT

EXPRESSWAY AND 500 - 1,000 300 =800
MAJOR RURAL HIGHWAY i2-3) 21

RURAL HIGHWAY 200 =300 (2) 150 = 200 (1)

EQUAL SPACED |

T

z
=

URBAN HIGHWEY ™ =100 (1) e

/j

2

HED=ORANGE PRINT ~ 200 LITRE GASOLINE BARREL

4. FOR URBAN HIGHWAY WITH AMOUNT OF PEDESTRIANS , WALKWAY WHICH SAFETY SHALL BE

O.50(MINY 0.60

BARREL PROVIDED FOR PEDESTRIANS .

5 ook 5. THE CONTRATOR SHALL BE PROVIDED THE TRAFFIC CONTROL DEVICES FOR HIGHWAYS
UNDER CONSTRUCTION ALL ITEMS.

6. [N CASE OF THE FORMAT IS NOT THE SAME AS THE DRAWINGS, THE MOUNTING OF TRAFFIC

BARRICADE TYPE IL CONTROL DEVICES SHALL BE DIRECTED BY THE ENGINEER.
WoT ™ SCALE

VERTICAL PANEL
L POST SPACING 2.50 M.OMAX)

TRAFFIC CHANNELIZATION INSTRUMENT TO BE USED

1 10 MDICATE SIDE ROAD HAZARD , VERTICAL FANEL OR BARREL SHALL BE INSTALLED
BEFORE CONES , POSTS , VERTICAL PANELS, OR BARRELS FOLLOW ON THE LINE

FOR BARRICADE TYPE I,I

2. FOR FOAD WMICH ADT EXCEEDS 8,000 VEWICLE/DAY, RALL LIHTING SMALL B€ REQURED KINGDOM OF THA'LAND
ON TRAFFIC CHANMELIZATION INSTRUMENT POSITIONS. = FEFLECTIVE SHEETING OR REFLECTORIZED WHITE PAINT OR REFLECTORIZED CIRCLES TARGET OR MINISTRY OF TRANSPORT AND COMMUNICATIONS
FLASHER DEFENDED ON TRAFFIC VOLUME , MOUNTING AT THE LAST CORNER. DEPARTMENT OF HIGHWAYS
— FOR MOUNTING , THE PAINTED STRIPE SHALL BE INCLINED TO APPROACH TRAFFIC SIDE. s
: TRAFFIC CONTROL DEVICES
TRAFFIC CHANNELIZATION INSTRUMENTS FOR HIGHWAYS UNDER CONSTRUCTION -IU
[RED - ORANGE PAINT OF RED -ORANGE PAINT ALTERWATE WITH WHITE PAINT) DESIGNED : DOM ]wacxzn:éj; DATE July 1594
SUBMITTED ; iy = SCALE  Nowe
" [RECTOR OF LOCATION & DESIGN DIMSON) WG NO.HS - 103
APPROVED : - :
A fomiETOR GENERALY SHEET MG 20




-GN - COMING VEMICLES SIGN MaY BE MOUNTED ON BARRICADE

2
2 77 SYMBOLS
»
2 ‘5 - -\ ' -~ TRAFFIC SIGN
PE" é‘ y ’ 3 - _" —  BARRICADE TYPE I ONE FACE
] —CHANNELIZING DEVICES SHALL BE SPACED HOT OVER 30 M.
T i A " |F PAVEMENT EDGE EXCAVATION IS OVER 50 CM. DEPTH, FENCHG =4 BARRICADE TYPE I ON TWO FACES
ooz |su 50200 _BARRICADE TYPE 1 . [ — -, T R 160-150 | |130=80 4 | o BE PROVIDED ALL ALONG THE LINE
TIOAL SToNs On WINE BARRIGADE | i o i Lt [ [ | Teee noTEZ) | F—— BARRICADE TYPE I
-imw BE INSTALLED FOR SFEED CONTROL b=— 1§ = . el ~+ mn = =
o — ra— SROULDER —— ~ — SWOULBER i FR— - — SRR = ®  VERTICAL PANEL OR BARREL
— T e — — J— A — A I PR st —_— — L —& 3, E" L1 =35 — e
o - | I AEFLECTORIZED BY RETRO REFLECTIVE
—SHOULHER B:1i L0 — SHOULDER 1t =
= i it T T 7 - SHEETING OR REFLECTVE MARKING
ls_o__z_osa—.k_l _iwo=uso 7] L_#LasHERS AT NiGHT —= 1
FLAGGNG ( LIGHT SIGNAL AT NIGHT)|  ———1°% ITIONAL _SIGHS OR WING BARAICACE |

e MAY BE INSTALLED FOR SPEED CONTROL “—FLAGGING SHALL BE USED WHEN DRIVERS CAN NOT SEE A CHANNELIZING DEVKES ARE
FOR HIGH TRAFFIC VOLUME

- ON-COMING VEHICLES OR WHEN TRAFFIC VOLUME 15 HIGH | -
L WALKWAY WIDTH |.00M. [MN_) 1"} 1§ # sl
WHERE HECESSARY \»./' Em e
Leniose RALING SHALL BE INSTALLED WHEN
BRIDGE LENGTM IS OVER 20M, OR ADJACENT TO CONSTRUCTION AREA EHic CONSTRICTION ] VERTICAL PANEL
DETOUR BRIDGE OR ONE—LANE DETOUR ROAD FORONE, WAV TRA v G
ot T0 scaLE

INSTALLED.ON BARRICADE |F CLEAR SIGHT - RED TRAFFIC SIGNAL
= \
TAPER & (SEE TABLE p—‘ | R e [ZZA consTRUCTION AREA
: cioe I NOTES ©
—loo-ise . | 100-i50 mnn AE TR TAPER £ (SEE TABLE ) - I, ALL DIMENSKNS ARE N METERS UMLESS
s H OTHERWISE INDICATED
— __:'— —_ —_ = S — 2 IF CONSTRUCTION AREA IS OUT OF VERTICAL
u =1 — SWOULER
—_ SHOULGER
i — C — © H - _ OR MORIZONTAL CURVE WITH SIGHT
a0 - 150 — 1 0-180 L 100 e 1 -
TABLE +— S || i — DISTANCE UNDER 100 M., THE BARRICADE
! ] e - —
FED | apen & ' Z Hey ko | 160 15¢ SHALL BE INSTALLED AT BEGINNING
40 —r - CHANNELIZING DEVICES - N R P
g Fi0 ——WALKWAY WIDTH 100 M. {MIN, )} 1
80 1138 WHERE NECESSARY -
DETOUR BRIDGE OR TWO-—LANE DETOUR ROAD =
NoT 10 SCALE -

HIGHWAY CONSTRUCTION FOR RAILWAY CROSSING{NO PERMANENT CONTROL DEVICES )

5 NoT SCALE
£y 3
£ P 5
S g =
§ 4 3 | g
|_ 180 - 200 | + 30480 4 | FC———— 150 = 200 _1 na ,}-.;
T " = B
SHEOULEER = 17 3{{“/“1 = SRS EER - ‘?E,% E E
SHOTLEER ———% - SHELLEER SR < —
§ T WOADWAY UNDER REW 1
A -CHANNELIZING DEVICES SHALL BE SPACED NOT COSTRICTION WiTH ]\annmx 3 |
OVER 3OM [F FWEMENT EDGE EXCAWTION |5 N3 ENTR |
OVER 50 CM. [EPTH, FENCING SHALL BE T\

PROVIDED ALL ALONG THE LINE

|
'1
|
|
|
|
|
1

LNING BARRICADE FOR SPEED REDUCTION SHALL BE
INSTALLED WITH SPACING APPROXIMATE 50 =100 M.
TAPERING TO PAVEMENT EDGE

SPEED CONTROL SIGN
NOT To SCALE

 EQUIPMENT PARKS ON SHOULDER AT NIGHT USE TRAFFIC
contRoL Dfvices as This orawmo ur - asTadumene ™ son (2~ 08 -00)
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SLUELEREINLE

LaueLg
SLUSLBEEURLE

| ~TWO LANE TWO-WAY TRAFFIC SIGN SHALL BE INSTALLED AT 400 M. SPACING

SYMBOLS .
e TRAFFIC SIGN
—  BARRICADE TYPE 1 OWE FACE

= DMARICADE TYPE 1 ON TWO FACES

|- ock/, = L 1% 30-m5
11507 | | ool _T qgm_T' I [f_zl —— BARRICADE TYPE I
T [EhG0L -n _' = - aind ®  VERTICAL PANEL OF BAAREL
- | SHOULDER
o s —— ] L S lé 'E g L — W‘-}Bﬂ‘__ REFLECTGRIZED BY RETRO REFLECTIVE
=1 = T+ I — ‘__" = SHEETIG OR REFLECTIVE MARKING
— 1: = e === —_ :_' .’_ £ CHANMELIZING DEVICE ARE
smu_:“ o — o || S ! SHOULDER cones
- -1t SHOUE DER
POST
"T uom "" uso]
BARRELS
VERTICAL PANEL
§& _|-—-| FLAGGING OR GREEM , YELLOW AND
A.FOUR ‘E E RED TRAFFIC SIGNAL
: LANE HIGHWAYS « DIVIDED HIGHWAYS cons‘rnucnnu ONE WAY CLOSED ?ﬁ SOIFTTRISTION ABEA
;Qgs‘ SCALE .,
é! & NOTES :
§ E 1 ALL DIMENSIONS ARE IN METERS UNLESS
[ OTHERWISE INDICATED.
300 i 200 180 i L L
| RT e oo Tt ::, 20-59) aRR00y llj-_lw 1. {I;}| _‘__:_?.;_] _,‘__‘mo T 2. WUMBER IN PARENTHESIS IS INSTALLATION
i =0}
;laﬁ'm —=h 4 o IP‘— ! ! { | : DISTANCE FOR URBAN HIGHWAY
i T - .I SHOULDER ] | ‘|L SHOULDER 3 INSTALLATION DISTANCE AND THE NUMEER
_I—"‘_.| — A = e [_‘“ I;_ . :_ - o e r[rr-;71[j][ Ff/?//é% A Sy A OF AMEAD WARNING SIGN SHALL BE
| - J‘““T[] A —_— —_— - II]]?]E/"?:F?A ' | =
T _| il 1 [ ] i e DETERMIKED FROM PROVISION MO.3
| » lll : . HHIHHH[ I] +
L S - PULLEELL — = =
- = =" - mn LLALL - OHG. NO.RS - 102
= e = = =, B = LE e = SHOULGER SHULDER
S I s B —— 4,00 M WIDTH | &0 | 150 104 -150 :Kl-m|
(OUT OF CONSTRUCTION AREA) T (M) T qso) T | = 1
1
B. SIX - LANE HIGHWAYS WITH SHOULDER, MIDDLE LANE CLOSED E
g. MULT! = LANE HIGHWAYS CONSTRUCTION WITHOUT MEDIAN
S;ﬂ NOT SCALE
3%
I & —Ob
- 150 M. MA.) FOR RURAL ROAD
] 30 (M) FOR URBAN ROAD
= . S 200 | oo 0, %0
| i 1507 ool | feoi '1 [ e,
—e———— -+ L i i i
i’smawauc_._ = | — BIDEWALK — SHOULDER SHOULDER
o — — —_ W == ) = =
=== E = Lipinge = — = e
' 3 = = ===y g =T
— — = e i — TN SHOULDER
. | S P KINGDOM OF THAILAND

—FLASHERS [AT MIGHT }

C. SIX - LANE HIGHWAYS WITHOUT SHOULDER, MIDDLE LANE CLOSED

HIGHWAYS CONSTRUCTION WITH ONE LANE CLOSED
NOT To SCALE

DETAIL OF LANE TRANSITION
NOT TO SCALE
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e 5 TS

L VARIES Y
oo | SPACING * 068 OR LESS Loao o h L A W
. Lot0 SEE DETAL)) {see oETAL) @
2 L6 O 6030523 MM, | | H _——
. - LG 0 BOX3052.3 MM i t 3
- c_j— = = / /tj - — & —i | |
1 =% 7 —SIGN BOARD £ S | [ et
o (e iwe ez [ w
—'_.-
'
8
o g
il -3MM. THICK ) !
! ALUMINUM PLATE @M BOLT W/WASHERS SECTION FOR OVERHEAD TRAFFIC SIGN DETAIL "s-1"
d B — T . nat T SCALE
g < I , L/
o S s 3 M. THICK ALUMINUM PLATE —JII—“‘-'?- d -mf:m
STEEL FLATE AT ENDS
FRONT VIEW SIDE VIEW | 16,0 eoxsoxz s Mw,
TYPICAL SIGN FRAME I /]
SCALE 1 L ]| = ¢ /U | (R .
B THICK
' v PLATE
T i (. . et e DR [N ey oo u S PR S
3
fes _VARIES s} S L6 08030523 MM g
S COVERED WITH 3MM THICK
oo | I_ ) SPACING = 1.50 OR LESS iy STEEL FLATE AT ENOS
- _‘,"' ——STEEL PIPE . -
o = SECTION FOR OVERHANGING TRAFFIC SIGN ‘ DETAIL "s-2"
-8+ woT To SCALE
FILME S o
- b
9 | NOTES :
U 2 4 L
gj . | AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
Y = 2. LIGHT GAUGE STEEL(LG)OF SIGN FRAME SHALL BE CONMECTED

% ALL STEEL AMD BOLT ASSEMBLY SHALL BE GALVANIZED ZINC

b 160 60x30123 MM 4
. TOGETHER WITH 3 MM, WELD.

FRONT VIEW SIDE VIEW > E
DETAIL ® \% S\ wHITE COATING SHALL NOT BE LESS THAN SSOGRAMS PER SOUARE METER,
. SCA L |
5E(:F‘I“FEC'!'ION FOR SIGN BOIA:F\‘E S ¢ oL 4. OVERMEAD SIGN BOARD SHALL BE OF ALUMINUM FLATE COVERED

WITH REFLECTIVE SHEETING CONFCAMED TO TiS €06 TYPE 2

. (ESEFFICIENT OF RETRO-REFLECTION LEVEL 2)

WH|TE
\—GREEN
WHITE
|-°2°-| WHITE —— |99_9_!
: HINISK! HIYNgDI RﬂNSOM POoﬂ'YFﬂlm%I!lllillAﬂréRONS
TURN OFF ARROW VERTICAL DOWN ARROW TURN OFF ARROW DETAIL (2
SCALE 1118 SCALE 1218 NOT o SCALE SCALE L DEPARTMENT OF HIGHWAYS
; STANDARD DRAWING
ALPHABET| DIMENSION (G .
Heet S TaTc o€ e BLUE OVERHEAD SIGN BOARD DETAILS
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p—STEEL PWPE POST
825 MM. STEEL PFIPE ~~ B MM. STEEL FLATE WELDED TO FIPL END

~
| |
| | 0= pA12
- @100 MM, STEEL PIFE [ STWEL P T /! 0= 0B
: | [ STERL cap ]| —g— [ _ﬂ_ S —— ez
| SIoN BOARD SIGN  BOARD A e st mee LY/ f— e
e} (013 M. BOLT Al |
¥ _| WA WASHERS } B 4=0.22 2022 X200 M
| = T FC.0R RCPLES |
] oy | SEE BASE DETAIL I
| e PIPE POST L —— a1 MM, BoLT - Tl LEAN COMCRETE 10306 BY VOLUME
~ Z + iy
5| E W/ WASHERS. o 83| P
2 oo — @25 MM. STEEL PIPE (‘% |
|SHOULDER | LANE WOTH | LAME WIDTH | LANE waoTH i —:i_, - | i 4- paie x L30 M. Long
E: ' ; L '
| ! THE HIGHEST LEVEL — .20 MM, STEEL. PIFE e @ 150 MM, STEEL Y ~
V a L | ] ot ooy :c z.:zﬁ;a.zlzala.oo u.
—i__ 2 ~ 050 MM, STEEL PPE | ] . PILES
! 1 i
L k1
IEW
m{—- i SIDE V FRONT VIEW J sas -I-Q“J
- i [ 4——
DETAIL . |
FRONT ELEVATION DETAIL L. o srest_ruare e
SCALE 1o :E": n‘; ‘;:T"'E”":sm FOOTING PLAN
- SCALE 1320
BICO MM, STEEL PiPE . i R SECTION @.@
% oF TRUSS f_ 042 SCALE ;o
| [ /'l-—ua-umn_m: 050 u srerL e ’_ 0.4
% (~B50 MM,STEEL PIPE i
| 5 @ 2.00 « 10.00 M. | ——— || J | |
| I 10 MM, BOLT | 00 |010/0.10) (0,05
O/—a O MM, STEEL FWE POST e 100 MM. STEEL PIPE W7 WASHERS 8 3 = I — 0 SOMM, STEEL PIPE
1 e —— 2 MM STEEL PLATE - ———1® o ster PLaTE \'I 1, = :;:;z“"ﬁ;;mw- -@ 28 MM STEEL PIPE
I 254M. STEEL PLATE — pre— - o0om|  awwsTeEL PLATE—| W _',f‘,,'? oot
| = R STIFF
g = &V § =g e rg —5 —a] \_‘,_5 o 12 MM THICK ENER PLATE MAIN MEMBER
& & 150 MM, STEEL— ‘ — 8 28 MM, STEEL FIFE o
3l I PIPE POST < — 136 MM STEEL FIFE L " [ WM. THEK STEEL PLATE
= P—"1__asom sten pie | =~ 3CM. THICK CONCRETE LEVEL [ =
'—@ 50 MM. STEEL PIPE © 50 MM. STEEL PPE | e £ 5 WITH 171 SIDE SLOPE ~%/
—au 3
@ 25 MM.STEEL PIPE TR AL, @ IS0 MM.STEEL PIPE POST b B
TRUSS PLAN SIDE: VIEW FRONT VIEW —— - JOINT DETAIL
SCALE | I £50 now SCALE 110
DETAIL 2 BASE DETAIL NOTES :
NOT TG SGALE SCALE 1280
I ALL DIMENSIONS ARE IN METERS EXCEPT WELDING SYMBOLS AND PIPE
& oF TRuss o [ . DIAMETER ARE ™ MLLIMETERS UNLESS OTHERWISE INDKATED.
L S ¥ | 5 (@ 2.00 .00 M. 150 ; F SLEEVE PIFE
| - -| }'_ : ] po Py 2. COMCRETE SMALL MAVE A MINMUM ULTIMATE COMPRESSVE STRENGTH
: ] ) ! ||»_Im -I 1 | OF 210 KSC. FOR |Sx15x 85 CM CUBE AT 28 DAYS. AN APPROXIMATE MIX
——STEEL CAP
i DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS ©
T o~ [ T | ikt e — J FORTLAND CEMENT TYPE | 150 Ke, (MIND
. 3
§ - W E £ ML e petan "2" S SAND 0.43 u’
5 = - e CRUSHED, ROCK OR GRAVEL .06 u
i : — L PIPE CONNECTION DETAIL
S & 50 MM. STEEL PIPE SCALE (R 41:) CONCRETE - SLUMP -] M. [MAX)
) | =B R 3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
© 50 MM STEEL FPFE i i AND TIS.24 GRADE 5030 FOR UEFORMED BARS
1 - MM, STEEL P POST
- @ 25 MM STEEL PiPE J 1 - 4. ALL HOLLOW STEEL SECTIONS , STEEL PIPES SHALL CONFORM TO TS, 107
GRADE HS 41
P —— @ 1% MM. STEEL PPE FOST Lo = 4.00 i
% | F FOR © 25 MM. STEEL PIPE WT 199 Ka/M.
| STEE - 3
| 9 T 050 MM L PIPE WT. 411 Kg/M
- ‘ s @100 MM, STEEL FIFE WT 983 Kp/M
3 I E r ' E" [ = @150 MM STEEL FIFE WT. I7.82 Kg/M,
EE ; 1 5 VERTICAL PIPE POST SMALL BE CONNECTED AT UPPER PAAT.
E | = L ok | 050 5 ALL WELDING SHALL BE DONE WITH WELDING RODS WHICH CONFORM
> o
@ | § L e -l_ 150 | I T TO TIS. 49 TYPE E4202 x03.
L : 7. ALL STEEL SHALL BE GALVANIZED. ZINC COATING SHALL NOT BE
| SPREAD FOOTING PLAN . LESS THAN S50 GRAMS FPER SQUARE METER.
HOULDER | LANE WIDTH 1 LANE  WIDTH I s“"i : U 20; ~BASE -PLATE 8. SPREAD FOOTING SHALL BE USED FOR ALLOWABLE SOIL BEARING
2 Jr—— E ) )
[ THE HIGHEST LEVEL— | CAPACITY UNDER THE FOUNDATION MORE THAN 10 TON PER SOUARE METER
| L o e T
oa2 — 4-0820
. B9 @ 0RO M- z e ————————
| = =
g 2 8| KINGDOM OF THAILAND
g . st . . ' — oxesmm - MINISTRY OF TRANSPORT AND COMMUNICATIONS
— FOOTING 2.00 % 1.50 1 0.50 M, FOOTING 2.1021.5020.50 M. TR ] 0812 @O.20M DEPARTMENT OF HIGHWAYS
4-0.22:022 21200 M 9.1 . ¥ -—5 STANDARD DRAWING
4-022 %022 21200 M PC.OR RC. PILES -0.22x ] 8 -0 o e —= 1
PC OR RC. PILES o 1L - A STEEL FRAME FOR MOUNTING OVERHEAD SIGN TYPE 1
L 2 SPAN 2000 M. MAX.
f ImNTE ELEVATION SIDE  ELEVATION === DESIGNED : D.O.H. B CONSULTANTS |c|lEan‘D:p/,-— DATE JULY 1234
SCALE 1150 SCALE 1150 e, r—— L
- : el L PR 1 BMITTED = ALE A5 SHOWN
J = . su : R g = — 8¢
Dwsce
LEAN CONCRETE 136 BY VOLUME SECTION DA @ 0ISM. mm‘l‘cﬂul.uuv?unmm i DWG, No. RS-107
| COMPACTED SAND SCALE s 20 L, ——DB% @ 015 M. APPROVED : SO IV SEEND. o4
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8,30 (MAx,]

300
Max i T

Loo |
1

o

8

8,30 (MAX )

L
I

3.001MAX)

SEE__ TABLE 1)

|._ SPAN _LENGTH |

SIGN. BOARD

' SIGN BOARD

:

Bl

L .
’:mM_',_UE_W"+L

WIOTH | LANE WIOTH

5.75 (M)

HOULZER

“THE HIGHEST LEVEL

kb 2% —
. FRONT | ELEVATION
SCALE I 200

L _ sPan LEWGTH (SEE TABLE \) o

L LENGTH OF PIPE (SEE TABLE 1}
— A i

Trrennes

o}
* \ ;ﬁ‘z« )
N/ \/ \/
[e]

TRUSS PLAN
scaLE . 13%0

L LENGTH OF PIPE (SEE TABLE | )

ks COVERTICRL MEWRERE & SRS O}

BITIMM. T 325 MM,

SCALE
SPAN_

|.._L.Eu61|1_w_e'5. {§EE_TABLE | ]

LT
DETAIL TRUSS MEMBES

.

76,3 MM, 1 4.0MM,

b1

[}

DE2O @O0 M
DBIE @025 M —r

VAVAVAVAV)

| {5:: DETAL (A)
4 T i
1 1
ik E e i A I
Tt : DE16 @O M
S A L i L
Tl e I lC H-El-0816 @ 0.15 M.
¥ +
— ok H @ "

LS50
T
3
I Ly o

L]

T

T

H 1
=

1

¥
Il
I

o
1

e ‘ g
e-vazo- 1t FOOTING TYPE"C" .
"9 @030 M —_ —t SCALE 1 i|28 z
i g DHZO @ 000 M.
\l—s:: DETALL (B) §J e || /e eomsy
: . i
e [ 0816 @025

CHEFLY

FOOTING

~— COMPACTED - SAND

FC.OR RC. PIPE 4-0.22%0.22 x 200 M.

FRONT ELEVATION
SCALE 1150

LEAN CONCRETE 173 '8 BY volume JCALE

—OBIE @ OIEM

SECTION (5)-(5)
5

1 2

~O 333 MM X 328 MM

H2 = 7.00 {MAX.)

HI = 5,00 (MaxX] |

22WM.10R 7/8 1 BOLT SOMMLG-

\
'| l;—}FI.ATE B200 MM 15 MM

LE MM

Crel

DETAIL

SCALE i

[—— STEEL cAP

UPPER CHORD OR LOWER
CHORD OF TRUSS

\J—S’TEEL PIPE @ 216.3 MM ¥ 6.0 MM.

e ._]
s [
FLATE 3305 IT0OX2 WM.

N 2-@ 25 MM, ANCHOR BOLTS

DETAIL (©)

SCALE

(311

SEE DETAIL (T}

-sEE peTaL (0}

\

MARIES _|

o

PAIR TOP JOINT PLATES TO PROVIDE CAMEER

=4 - @Z5MM, X TOO MM, ANCHOR BOLTS

—BASE PLATE 350%350 %30 MM
Vi /tn.uz OORTOE IS MM,

DETAIL

SCALE

2025 MM ANCHOR BOLTS

Q.Uw.
«
\
LW gl
Y -
e

- RC.BEAM SECTION 0.20x0.50M.
(USED WHEN M1 > LOD M.

|4 STEEL FIPE 9263 MM.x 6.0 MM,
\

L0505 LEAN COMCRETE |:3.8 BY

—FC.0R RC.FIPE 4-0.22 ¥ 0.22 % 1200 B

150 VARIES | | L
== COLUMN ©.50 % 0.50 M.
(USED WHEN H > T.50 M.}
IO.'ID FOOTING
I—— Y000 COMPACTED SAND
45 VBRIES 1045
VARIES l;_‘

SIDE ELEVATION
SCALE 1150

0.08) 042 | 0.40 1030
T

e :

| T L
518

J_OJ?J.S_QLD.GO | 040 |
1 ] |

LOWER CHORD @763 MM x40 lﬁ—l

Aol

5

A\

R

-®

= 132 1 VARIES -
i 1

i
LED .1

FOOTING TYPE "B"
SCALE 1e28

PLATE 1002705 MM,
BASE PLATE 350380130 MM,
< SLOPE | 11 MORTAR

FOOTING OR BRIDGE BARRIER

=025 MM, x TOO MM, ANCHOR BOLTS

L it
fc SEE DETAIL(E)

——=-0B20
=1 7-DB20
Y [

I:?- nazo
9-DB20

- 132 oA

z.

L

S S

|'
1
FOOTING TYPE ‘A"
SCALE 1325 3
4
050 | Fggi B
' &
4- D820
— 7
/T 2

|0.50

1 .

il

——RES @ 020 M
RES @ 030 M, o

6~ 0820

9% |
1 SECTION (4)-(4)
SCALE T o
TABLE |
-R.C.BEAM SECTION 020%0.50 M, r % e
. . L sanwn-mq LENGTH ©OF STEEL PIPE (M. | SIZE OF STEEL PIPE
— =
| e - Il i7.00 EO00+E004600 « 18.00 @ 76.3 MM, WT.5.71 KB,
= P . 2 .00 £.00+4.00+4,00+600 » 20.00 0763 MM, WT, 5.7 KGM,
—il— 20t — 3, 21.00 6.00+5.00+5.00+46.00 » 22.00 B TE3 MM, WT 5.71KGM,|
| e @ 2300 | B0O+E00+HE.00+E.00 « 24.00 076, 3. WT T.15 oM
- E 5 25.00 6.004+6.0042.00+6.00+6.00 » 26.00 |@ TE.3 MM WT.7.13 KGM,
' . 20,00 6,00+ 6,00+ 4.00+6.00+6.00 » 280,00 |@ BS.IMM.WT 8 38 KG/M
045 ‘I
1 o |
SECTION (1)=(1) .
SCALE Tiags NOTES :
— L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE SMALL MAVE & MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC
FOR ISX15 % |5 CM.CUBE AT 268 DAYS. AN APROXIMATE MIX DESIGN PER CUBIC METER
IS SUGGESTED AS FOLLOW

PORTLAND CEMENT TYPE | 3s0 KG. (MIN]
SAND 0.43 o
CRUSHED ROCK ORf GRAVEL 0.86 e
CONCRETE  SLUMP w0 CM. [Max ]

REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
AND TIE. 24 GRADE SD 30 FOR DEFORMED BARS.

FOR STEEL COLUMN, AND CHORD SHALL BE STRUCTURAL STEEL CONFORM TO

JI5. GE444 GRADE STK 41 OR EQUIVALENT

DIAGONAL MEMBER STEEL FIFE SHALL CONFORM TO TIS. 26 CLASS 2

JOINT OF MEMBER SHALL BE WELDED AROUND WITH 32 MM. FILLET WELD AS

RISC SPECIFICATION.

ALL STEEL AND BOLT ASSEMBLY SMALL 9B GALVANIZED. ZING COATING SHALL NOT

BE LESS THAN 550 GRAMS PER SQUARE METERS.

- FOOTING TYPE “A" SHALL BE USED ON EXISTING GROUND OR SOFT CLAY AND

TYPE "B " SHALL BE USED ON RAISED MEDIAN.
FOOTING TYPE "C " SHALL BE USED FOR ALLOWABLE SOIL BEARNG CAPACITY
UNDER THE FOUNDATION MORE THAN 10 TOM PER SOUARE METER.

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

STANDARD DRAWING
STEEL FRAME FOR MOUNTING OVERHEAD SIGN TYPE I
SPAN 17.00 - 28.00 M.
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L 7stmmy . 350"4%! FOVER 240 CM. LONG
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SECTION (H)- (H)

SCALE l12s

NOTES :

&

! COMCRETE SHALL HAVE A MBIMUM ULTIMATE COMPRESSIVE STREMGTH

. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR 24 FOR
. CANTILEVER BEAM SHALL BE INSTALLED PERPENDICULAR TO THE
. WHERE SIGN LIGHTING IS REQUIRED , THE ELECTRICAL COMPOMENTS SHALL

AND REGULATIONS.

DIMENSIONS FOR WELDING SYMBOLS ARE IN MILLIMETERS, ALL OTHER
DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE
THIS DRAWING SHALL BE USED FOR TRAFFIC SIGNS, WHERE THE AREA
OF THE SIGN INCLUDING THE GAPS BETWEEN PLATES IS NOT MORE
THAN 52,800 SO.CM THE MAXINUM LENGTH AND WIDTH OF THE SIGN
SHALL NOT EXCEED 350 CM. AND 220 CM. RESPECTIVELY.

THE FOUNDATION TYPE (&) SHALL BE USED IN A SIDE SLOPE AREA
AND FOUMDATION TYPE (B) SHALL BE USED IN A SIDEWALK GR
RAISED  MEDIAM,

THE ALLOWABLE SO BEARING CAPACITY UNDER THE
TYPE (A)SHALL BE MORE THAN 5 TONS PER SOM EMBANKMENT
AROUND FOUNDATION TYPE (B) SHALL BE COMPACTED TO 90 % OF

INDICATED.

FOUNDATION

THE MAXIMUM STAMDARD ORY DENSITY.
THE DIMENSIONS OF STEEL FIPE SHOWN ARE THE OUTER DUMETER AND
THE THICKNESS OF THE FIPE FOR EXAMPLE | @ 207.4% 8.0 MM, MEANS
THE OUTER DIAMETER OF THE PIPE |5 26T.4 MM AND THE THICKNESS
15 60 MM
STEEL PIPE SHALL CONFORM TO ONE OF THE FOLLOWING SPECIFICATIONS
6.1 TI5E W07 GRADE HS41
&z _‘IIE-U!IM GRADE STK 4
6.3 ASTM. AZ52 - TS5 GRADE 2
STRUCTURAL STEEL SECTION SHALL CONFORM TO TIS 116 GRADE Fe 24
STEEL PIPE , STRUCTURAL STEEL SECTION, STEEL PLATE , BOLTS, NUTS,
AMD WASHERS SHALL BE GALVANIZED. ZINC COATING SHALL NOT BE
LESS THAN S50 GRAMS PER SOUARE METER,
ELECTRIC ARC WELDING WHICH COMFORMS TO AISC STANDARD SHALL BE
USED FOR WELDING STEEL,

OF 210 ¥SC. FOR 15215215 CM. CUBE AT 28 DAYS. AN APPROXIMATE
MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS |

FORTLAND CEMENT TYFE 1 2m0 Ko, tMiN)
saKD 043 w
CRUSHED HOCK OR GRAVEL 0.8 w
COMCRETE  SLUMP. 0, oM. (Max]

MORTAR SHALL BE COMPRISED OF PORTLAND CEMENT AND SAND M
THE PROPCRTION 170 1

ROUND BARS AND TI5.24 GRADE SD30 FOW DEFORMED BARS

ROADWAY ALIGNMENT, CAMBER SHALL BE PROVIDED FOR BEAM DEFLECTION.

CONFORM  TO THE EL Vg TS

Y SUPPLY
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STEEL POLE FOR OVERHANGING TRAFFIC SIGN
FOR SIGN PLATES NOT MORE THAN 52,800 SQ.CM.
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SECTION (B) - (B)

SCALE 1175
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SECTION r’w

SCALE
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TOP OF STEEL POLE AND JOINT DETAIL

SCALE

13)8

NOTES

3

DIMENSIONS FOR WELDING SYMBOLS ARE W MILLIMETERS, ALL OTHER DIMENSIONS
ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.

THIS DRAWING SHALL BE WSED FOR TRAFFIC SIGNS, WHERE THE AREA OF THE
SIGN 1S NOT MORE THAN 108,000 SO.CM, THE MAXIMUM LENGTH AND WIDTH
OF THE SIGN SHALL NOT EXCEED 350 CM, AND 330 RESPECTIVELY
GENERALLY , THE FOUNDATION SMALL BE TYPE @ OR TYPE @
THE PILES SHALL NOT BE DRIVEN TO THE SO OR THE ALLOWABLE SOL BEARING
CAPACITY UNDER THE FOUNDATION MORE THAN 10 TON PER SQUARE METER,
THE FOUNDATION TYPE @ WITH NO PILES SHALL BE USED

THE DIMENSIONS OF STEEL PIPE SHOWN ARE THE OUTER DIAMETER AND THE
THICKNESS OF THE PIPE FOR EXAMPLE | @ 318.5% 60 MM. MEANS THE OUTER
DIAMETER OF THE FIFE 15 318.5 MM, AND THE THICKMESS IS 6.0 MM,

STEEL PMPE SHALL CONFORM TO ONE OF THE FOLLOWING SPECIFICATIONS

IN CASE OF

&1 TIS 107 GRADE HS41

52 JIS. 63444 GRADE STR4I

53 ASTM, AZSE-TS GRADE 2
STRUCTURAL STEEL SECTION SHALL CONFORM TO TiS_ 116 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
SOUARE METER
ELETRIC ARC WELDING WHICH CONFORMS TO AISC STANDARD SHALL BE USED
FOR WELDWMNG STEEL .
CONCRETE FOR REINFORCED CONCRETE PILE SHALL HAVE A MINIMUM ULTIMATE
COMPRESSIVE STRENGTH OF 300 KSC. FOR 15x15218 CM CUBE AT 28 DAYS.
AN APPROMIMATE MDX DESIGN PER CUBIC METER |5 SUGGESTED A5 FOLLOWS

FORTLAND CEMENT TYPE | 378 KG. (Ml
sanD 043 W
CRUSHED ROCK OR GRAVEL 0.56 W
CONCRETE  SLUMP 10 oM, (Max.)

. COMCRETE FOR PRESTRESS CONCRETE PLE SHALL HAVE A MINIMUM ULTIMATE

COMFRESSIVE STRENGTH OF 440 KSC. FOR 15215215 CM. CUBE AT 28 DAYS,
AN APPROXIMATE MIX DESIGN PER CUBK METER IS SUGGESTED AS FoLLOW |

PORTLAND CEMENT TYPE 1 ars KG.AMIN.Y
SAND 043 M?
CRUSHED ROCK OR GRAVEL 086 II,
‘CONCRETE SLuMe B CM.[MAX.)

CONCRETE FOR FOUNDATION SHALL HAVE A MIMIMUM ULTIMATE COMPRESSIVE

STRENGTH ©OF 210 KSC. FOR 15x15x15 CM, CUBE AT 28 DAYS, AN APPRONIMATE

Mix DESIGM PER CUBIC METER |3 SUGGESTED AS FOLLOW

PORTLAND CEMENT TYPE | 350 KG.IMIN D
SAND 0.43 m?
CRUSHED ROCK OR GRAVEL 0.86 H
CONCRETE  SLUMP 10 CM.IMAX,)

. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR24 FOR ROUND BARS

AND TI5.24 GRADE SD 30 FOR DEFORMED BARS,
PRESTRESSING WIRE SHALL CONFORM TO TIS. 55

. MORMAL CLEAR CONCRETE COVER SHALL BE 5 CM. BUT FOR FOUNOATION SHALL BE

78 CM., UNLESS OTHERWISE INDICATED.

CANTILEVER BEAM SHALL BE INSTALLED PERPENDICULAR TO THE ROADWAY
ALIGNMENT. CAMBER SHALL BE PROVIDED FOR BEAM DEFLECTION

HHEFI‘E SIGN LIGHTING 15 RECUIRED, THE ELECTRICAL COMPONENTS SHALL CONFORM
TO THE ELECTRICITY SUPPLY AUTHORITY'S REQUIREMENTS AND REGULATIONS.

. THIS DRAWING SHALL BE USED M COMBINATION WITH OWG. NO.RS-111,

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
STEEL POLE FOR OVERHANGING TRAFFIC SIGN

FOR SIGN PLATES NOT MORE THAN 108,000 SQ.CM. -1
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SCALE 1120
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TREewe@rscml| |
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[INmMnER

18
L1 A8 6 MM, @ 7.5CH)
-6-STIRAUP R & MM, @ 2.5 CM.

303 30 CM. PRESTRESSED CONCRETE PILE

TABLE OF PRESTRESSING WIRES

AMOUNT AND DIMETER
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28 - © 4 MM,
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ko 4y
-

18 -0 5 MM e =
=
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EE S

9= T MM (7] s

R GRS

>

30 |

—4-DB20 MM JEXTRA AT FLE HEAD
PRESTRESSING WIRES (SEE TABLE)
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STIRAUP RS 6 M. (@) 18 CM STIRRUP
B-STIRRUP RE & MM.{@) 2.5CM:
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lzzm

NOTES !

1 ALL DIMEMSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.

2 PRE -CAST CONCRETE PILES 600 CM.LONG WITH CIRCULAR,
HEXAGON , OCTAGON , SOUARE OR I-SHAPE SECTIONS WHICH
CONFORMING TO TIS. 395 OR TIS. 396 OR TIS. 397 OR TIS. 398
SHALL BE USED AS APPROVED BY THE ENGINEER.

3, IN CASE OF FOUNDATION ARE NOT CONSTRUCTED AS SPECIFIED

IN THIS DRAWING , THE CONTRACTOR SHALL BE RESPONSIBLE

FOR ADAPTATION TO CONSTRUCTION AS APPROVED BY

THE ENGINEER.

4. THIS DRAWING SHALL BE USED M COMBINATION WITH DWG. NO, RS-10

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICA
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
STEEL POLE FOR OVERHANGING TRAFFIC SIGN

FOR SIGN PLATE NOT MORE THAN 108,000 SQ.CM. -1
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A
1
|

STEEL PIFE @ 1016 x32 MM
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s
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-t O]
|
e
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|__compacTeD sano
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AL
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BIHEXIZ MM
fa—n

,_E-IﬂIB!lalll
| PIPE

! CRECEERELTE Y '
21-T5x7526 MM, WELDED
TO EACH OTHER

STEEL PPE
@I016x32 MM

\\_sez ceTal ()
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SECTION (B)-(B) |
SCMLE

- |_Base .20 M
5 _B-AE B 12 Mn

L?!l’dlsﬂl PLATE OVER 240 CM LONG

{_HOLE-GS0 MM, FOR CABLE

. ANCHOR HOLE B-04| MM

VARSES , 425 (MAX)

50 FOR SON PLATE
{Nm OVER 240 CM. LONG

_T5 FOR SIGN PLATE
| OVER 240 CM.LONG

] IT1

P N | I | = ]

3= —g= —
| i i

g’ | i || STEEL PIPE 010632 MM,
| i

gl i 2L- THATEXE MM,

3 a1 i[ | —
{ sy AP A | PR - (SR . R— n

e | _TRAFFIC SIGN [ SEE NOTE 21

| STEEL PIFE @ I588x45 MM,

525 (MiN,)

o S

FouoATION TYPE (8)

ITOIMNI

100 M)

mEL POLE FOR OVERHANGING TRAFFIC SIGN TYFIEEE.

A

ol r 1

B-45 MM

e
28—
R-B0EAS MM
SECTION (D)- ) A
SCALE 1:78 c >
7
ik 55 COVER -2B M.
CAP R-ZE MM : 15
/,._m - @ 44024540 atf hls
"
_ AxE-4A5a50250 MM WITH SECTION _
= P -HEAD SCREW 4- L8 120MM. sCALE 178
BOLT 8:M20
£ 1\_(\1"]';‘ = .r\. = -
: = BRI - IMM
“‘6"/ L \F 2 FLANGE 2 20 MM,
o = HOLE-B50 WM.
™
o S _STEEL PFE
|‘ - B 4064 % 16 N,

TOP OF STEEL POLE AND JOINT DETAILS

SCALE Ir20

NOTES :

. IMCLUDING THE GAPS BETWEEN PLATES IS NOT MORE THAN 2x52,800 SQCM. THE MAXIMUM

BiBxiS CM, CUBE AT 28 DAYS AN APPROXIMATE MO DESIGN PER CUBIC METER IS SUGGESTED |

. WHERE SiGN LIGHTING |5 REQUIRED, THE ELECTRICAL COMPONENTS SHALL CONFORM'

MMENSIONS FOR WELDING SYMBOLS ARE |N MILLIMETERS, ALL OTHER DIMENSIONS ARE
IN CENTIMETERS UMLESS OTHERWISE INDICATED:
THIS DRAWNG SHALL BE USED FOR TRAFFIC SIGNS, WHERE THE AREA OF THE SIGN

LENGTH AND WIDTH OF THE SIGN SHALL NOT EXCEED 350 CM. AND 220 CM. RESPECTIVELY.
THE FOUNDATION TYPE () SHALL BE USED IN A SDE SLOPE AREA AND FOUNDATION TvPE(E)
SHALL BE USED IN A SIDEWALK OR RAISED MEDUAN,

THE ALLOWABLE SORL BEARING CARACITY UNDER THE FOUNDATION TYPE (R) SHALL BE
MORE THAN 5 TOWS PER 50.M. EMBANKMENT ARCUND FOUNDATION TYPE (B) SHALL eE
COMPACTED TO 20% OF THE MAXIMUM STANDARD DRY DENSITY.

THE DIMENSIONS OF STEEL PPE SHOWN ARE THE OUTER DAMETER AND THE THICKNESS OF THE
FIPE. FOR EXAMPLE ~@ 4064 x16 MM MEANS THE OUTER DIAMETER OF THE PPE IS 4064 M|
AHD THE THICKNESS 15 150 MM,

STEEL PIPE SHALL COMFORM TO ONE OF THE FOLLOWING SPECIFICATIONS.

51 TIS 0T - 2517 GRADE NS 41

52 45 03444 GRADE ST 4l

53 ASTM, A 282-75 GRADE 2

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

STEEL PPE, STRUCTURAL STEEL SECTION, STEEL PLATE, BOLTS, NUTS AND WASHERS SHALL
BE GALVANIZED ZINC COATING SMALL NOT BE LESS THAN 550 GRAMS PER SOUARE METER.
ELECTRIC ARC WELDING WHICH CONFORMS TO AISC STANDARD SHALL BE USED FOR WELDING
STEEL.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR

A3 FOLLOW |
PORTLAND CEMENT TYPE | 30 Ko (M)
SAND. 043 w3
CRUSHED ROCK OR GRAVEL ose  MP
COMCRETE  SLUMP oM iMAax)

MORTAR SHALL BE COMPRISED OF PORTLAND CEMENT AND SAND IN THE PROPORTION1TOI.
REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BAR AND
TIS. 24 GRADE SO 30 FOR DEFORMED BARS.

CANTILEVER BEAM SHALL BE INSTALLED PERPENDICULAR TO THE ROADWAY ALIGNMENT.
CAMBER SHALL BE PROVIDED, FOR BEAM DEFLECTION

TO THE ELECTRICITY SUPPLY AUTHORITY'S REQUIREMENTS AND REGULATIONS
THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. RS- 113,

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTHENT OF HIGHWAYS
STANDARD DRAWING
STEEL POLE FOR TWO LEGS OVERHANGING TRAFFIC SIGN
FOR SIGN PLATES NOT MORE THAN 2 x52,80050.CM-T

DESIGNED : DOM. B CONSULTANTS ]mﬂ:mn:é_’ DATE JuLY 1994
SUBMITTED : Dj-frr," ; SCALE 45 SHOWN
RECTOR OF LOOATEN § 06501 VS| e oL RS- 12
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SCALE

I

I 4o

S

%

g
i

TR
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—

————— BNCHOR BOLTS B-M36

+-0825
L —— B9 @15

LEAN CONCRETE 1136 BY VOLUME

— COMPACTED SAND

ANCHOR BOLTS B-M35

ANCHOR BOLTS B-M35

—mBI @5
H-pe2s
8- 0820

G- =

aa STEEL PIPE 4064X 15 MM

403 200212 MM,

_S0iL

_RBO @ 30

D404 1B MM,
GROUT WITH MORTAR
e R-0500xIZ MM

™,
S CONCRETE

NOTES |

| DIMENSIONS FOR WELDWNG SYMBOLS ARE B MLLIMETERS, ALL OTHER
. DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDCATED.

2 THIS DRIWING SHALL BE USED IN COMBINATION 'WITH WG, NQ RS -1I2.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
STEEL POLE FOR TWO LEGS OVERHANGING TRAFFIC SIGN

N FOR SIGN PLATES NOT MORE THAN 2x52,800 SQ.CM-I
—

: g DESIONED : DOH. B CONSULTANTS |m=o: ‘f,.___. DATE suLy 1994
ANCHOR BOLT DETAILS SECTION (H)- SECTION (T) -.g) susuTTED - a, SCALE s swown
SCALE 120 SCALE 2o SCALE LI |MWO‘IWT?¢4WUW RO TR

APPROVED : .l'f'u‘n'v".'-'
114 gemtron atngruL) SHEETNO. 30




— ALUMINUM BRACKET
(SEE DETAIL)

Il VARIES ___I P%

SIGN  BOARD SIGM  BOARD ﬂ‘
= (% B
— TRAFFIC SIGN STRAPPED TO STEEL STRUCTURAL
o EMEEDOED 1N COMCRETE BARRIER
E| — STEEL PIPE @ 90 MM & MM THICK
| ~— SEE BASE DETAILS
F i @3 CM. STEEL PIPE
2 2
0 H
“ a
o
«
/ FRONT ELEVATION

}.7““".‘!5‘_‘_ — g}

FRONT ELEVATION

f=— STEEL PLATE 20220520 CM,

—— STIFFENER STEEL PLATE I0X4X1L2 CM

- B
g L gl - STEEL PIPE © 2163 MM &M, THICK.
| | _1 STEEL FIPE @ 50 MM. 6 MM. THICK——
- — -10-DBIZ @ 0.25 EXTRA REWE 10-0812 ( 025 EXTRA RENF. b i ety iy .\\-_ 20.01 HOLES FOR
LE] mm.:;.so M. ANCHOR BOLTS BASE DETAILS 8% 45 MM, LONG BOLT
— D-Da 2 0.25 EXTRA REINF
————0~D812 @ 0,25 EXTRA RENF -IS-TBI8. (20 £XTRA PEME ALUMINUM BRACKET ASSEMBLY DETAILS
d ] NoT T SCALE
; 1038) | 5-DEKE @ 008 EXTRA REMF. W}
I .
= | ) NOTES !
i 524 Wlﬂs ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INGICATED
Bl
8 \ S!'l_
' g
o
‘ SECTION (A-(A) 2
7 g
gl
TOP VIEW
o® | ;L
o&i o235 _| |oos i
I = I }
§{ °°;‘4: | STIFFENER STEEL PLATE 1027615 CM. ﬁ:
i &)
= 3 — STEEL FLATE 38x38x35 CM g
i L] s — SLOPE 1| MORTAR -
= ]
ﬁ g : ¥ 4- 025 MM.X TOCM, ANCHOR BOLTS e
eyl il £ | N
i i 18 [b “-'j b
§| - 3y i it W ASSEMBLY DETAILS
STEEL PLATE 35x35x 3 CM. — ! N 4= 25 MM.TO CM. ANCHOP BOLTS |. 5.+ S A |

Y o ~— KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS

PLAN SECTION : TRAFFIC SIGN AND FRAME ON BARRIER DEPARTMENT OF HIGHWAYS
NOT T SCALE
STANDARD DRAWNG
BASE DETAILS INSTALLATION OF OVERHEAD SIGN AND FRAME TYPE 1L

8 TRAFFIC SIGN AND FRAME ON BARRIERS

DESIONED . DO.H. & CONSULTANTS ICHECKEIJ :& DATE JuLY 1994

OVERHEAD SIGN AND FRAME ON BARRIER
HOT T0 SCALE SUBMITTED : af=5T, SCALE  WONE
[MAECTON OF LOCATION & DESOR DIVEICN) WG, NO.RS-114
APPROVED : (it

SHEETNO. 31
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—— CONCRETE PARAPET
—— STEEL RAILKG

SIGN BOARD

EXISTING CLEARANE

Ed 54|
: -y
g g &
ﬂ| ol Sl FIOPT OUR ;
| | 51_ TR | gt . } g
X '.5 . L8 Ll sTeEL PIPE @ 2 WT S2BKE/M 2 S -
B! n e I U E
¢ ettt | o | it PP | G Rt aso__l _ VARIES | jese C
T 3 !— I ¥ SPACING 200 OR LESS ¥’ 1
i 1 !
ST BT |
I P I B 1§ _ STEEL PIPE COVERED WITH 3 MM THICK
et oy Lk SR, STEEL PLATE AT ENDS
SIGN BOARD ERECTION ON BRIDGE DECK TYPICAL SIGN FRAME
SCALE 1100 SCALE 150
———— F WM. THICK ALUMNUM PLATE
—— LG.0 60x30x2.3 MM
T, LG O BOx30x2.3 MM COVERED
(A WITH 3 MM THICK STEEL FLATE AT ENDS
\‘ —
al PN ereeL peE 02 WE 628 KG/W
ol L
\
X o>
' 12 M0 BOLT W/ WASHERS
as
— |
| " " LB
., DETAIL "A \ ] |
SCALE s
| _ sTEEL PiFE 02 Y WT 628 KG/M. I TccITeEL FLNE=

4 08 MM.10ISM.LONG SOCKET W/BOLTS

- —T—=t.
1
Ell
4 @16 MM XQISMALONG L
\ fa SOCKET W /BOLTS 2‘
BB

~SEE DETAIL "B"

2‘\

TYPICAL SIGN FRAME

SCALE

9 MM THICK STEEL STIFFENNG WEB —

4 -0 16 MM, XOISMLONG SOCKET W/ BOLTS —

STEEL PPE @2 WT 628 Ke/M—

VARIES

s SPACING 0,68 OR LESS .
| (16,0 60x30x23 MM

—l}

I
PN

3 MM, THICK ALUMINUM PLATE

5

NOTES

DIMENSIONS SHOWN ARE IN METERS EXCEFT WELDING SYMBOLS

ARE IN MILLIMETERS, OR OTHERWISE INDICATED.

STRUCTURAL CARBON STEEL SHALL CONFORM TO TIS. NG GRADE Fa 24
STEEL PIPE SHALL BE PLAM ENDS, MEDIUM CLASS CONFORM

TO TiS. 107 GRADE HS 41

VERTICAL FIPE POST SHALL BE CONMECTED AT UPPER PART.

UIGHT GAUGE STEEL (LG OF SEN FRAME SHALL BE CONNECTED
TOGETHER WITH 3 MM, WELD

ALL STEEL AND BOLT ASSEMBELY SHALL BE GALMANIZED. ZING COATING
SHALL MOT BE LESS THAN 550 GRAMS PER SQUARE METER.

KINGDOM OF THAILAND
JMINISTRY OF TRANSPORT AND COMHUNICATIONS
DEPARTNENT OF HIGHWAYS
STANDARD DRAWING
STEEL FRAME FOR MOUNTING OVERHEAD SIGNS
AT BRIDGE DECK

DESIGNED: DOH. B CONSULTANTS |meo:é=‘

DATE JuLy 1994

SUBMITTED : BT SCALE 45 SHOWN
mwm\mﬁuamm DWG. NO. RS =115

APPROVED : Y ]
b SHEETHO. 32




f 1 -
4 8. usazifes ||
o4 MAE SARIANG | 108

- || W3B8D320Y | —
MAE HONG SON \

F—— WHITE REFLECTIVE PAINTING f

SEE JOINT DETAIL (A .[

== )
%00 &
0, A Pl

0052015 HARDWOOD PLANK, PAINTED BLACK
/ AND WHITE ON FRONT SIDE AND WMITE ON ’ @ 172" ROUND BOLT AND NUT ALL

THE OTHER SIDE HARDWARE TO BE GALVANIZED

RC FOST 0.8 x 015

RC. POST QIS 2 0.5
BLACK AND WHITE PAINTING ON ALL SIDES

r BLACK AND WHITE PAINTING ON ALL SIDES

a2 Faaa

208

ES_

_WARI

A
b e S S

Lt

I__ 3.00 (TYR) 3 200(TYR) |
— — 3 my = e IR — 04
| 9,00 [MIN.)_ |‘ Bl

FRONT ELEVATIO SIDE VIE

SCALE 1 .20 SCALE 120

—— PERMANENT TMBER BARFICADE FOR T -INTERSECTION L o8 |

SHOULDER EOGE —— SHOULDER EDGE |

—— PAVEMENT EDGE SO0IMN} — PAVEMENT EDGE

300 | 34
[ {TYR} [(TYR.
G 2 o

10 06 .
——io5e NOTES :

.

|, CIMENSIONS ARE IN METERS UNLESS OTMERWISE INDICATED.
2 THIS DRAWNG SHOWN THE DETAIL OF TIMSER BARRICADE DNLY, ACTUAL LOCATION OF
= BARRICADE SHALL BE AS WDICATED ON THE DETAIL OF INTERSECTION DRAWING OR
AS DIRECTED BY THE ENGINEER.

Y, 3. AL WOOD PORTION SHALL BE GIVEN OME COAT OF PRIMING PAINT IN ACCORDANCE
s WITH TIS. 357 AND TO FIELD COATS OF GLOSS ENAMEL PAINT IN ACCORDANCE

\ WITH TIS. 327 WHITE PAINT IN THE LAST COATNG SHALL BE REFLECTDRIZED.

JOINT DETAIL "aA" AC. POST SHALL BE GIVEM TWO COATS OF PAINT IN ACCORDANCE WITH TIS. 327,

x scaLE 116 5 ALL TRAFFIC SIONS SHALL BE IN ACOORDANCE WITH THE MANUAL OF TRAFFIC
== PANENRT, € 00K CONTROL DEVICES AS PUBLISHED BY THE OEPARTMENT OF MIGHWAYS (988 ,

THE SPECIFICATIONS, THE SPEGIAL PROVISIONS AND THE DRAWINGS.
&  CONCRETE SHALL HAVE A MINMMUM ULTIMATE COMPRESSIVE STREWGTH OF 180 KSC

FOR 1511ST15 CHL CUBE. AT 26 DAYS. &4 AFPROMMATE MIX DESIGN PER CUBIC METER IS

SUGGESTED AS FOLLOWS :

PORTLAND CEMENT TYPE 1 320 KG.(MIN)

L]

| —1 :

| A @6 MM @ OB M SAND o4z M2
L CRUSHED ROCK OR GRAVEL 086 M

DIRECTION OF TRAFFIC ==fi L
3 ¥
= DIRECTION OF TRAFFIC

b
% OF CONSTRUCTION

IS

PAVEMENT EDGE

— — SHOULDER EDGE -~ SHOULDER EDGE

I CONCRETE SLUMP 10 CMIMAX)
AV 8 7 FENFORCING STEEL SHALL CONFORM TO TiS. 20 GRADE SR 24

PAVEMENT EDGE

PAVEMENT EDGE

S s - e KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
R.C. POST SECTION : DEPARTMENT OF HIGHWAYS

SCALE [ STANDARD DRAWING
PERMANENT TIMBER BARRICADE FOR T-INTERSECTION

SHOULDER EDGE ——

£
DESIGNED: DLOH B CONSULTANTS 1GHECKED :‘9/_‘!_ DATE JuLy 1994
PLAN SUBMITTED : P SCALE 45 SHOWN
I
e

LR [DIRECTOR OF LOCATION & DESIGN DIMBION) DWE. NO. m.2°I

APFROVED ;

SHEETNO. 33
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ITOLMNY

so_l.

PLA.N AND ELEVATION

olon] [

TERMINAL SECTION
SCALE 110

T
[
e LR
i i oo
l_ VARIES (30-180) i_ao_l
BOLT & NuT

SCALE

1

3o

” 19 x 60
/ WHEN SPACING OF POSTS IS 25 ONLY
r
— 19560 / 19260
/
/
e / i, ——8-023

.r ,"'

] 4 f;/ 7 = 7 s 7% _,/
= « S &/ + /
E-] gl Ty ol
. 4‘ "
- - &
i | ! ] 1 11

| ol o)
Lo | noJ | el 50
|l L Y o

8 OR 25
- il —
'__ EQUAL TO SHOULDER WIDTH _|

| m—;&

SLOPE

| L

_SOCIMINY -

1300

|

BACK-UP PLATE
SCALE T

MORTAR CEMENT : SanD

RATIO 113 BY VOLUME

——ERROR ALLOWABLE LENGTH
DUE TO BENDING THE RAIL

(D

TRAFFIC DIRECTION s

L1

:

250

[=— WHITE REFLECTIVE
SHEETING TYPE 1

SHEETING TYPE 1

FOR DIVIDED HIGHWAY 5

RAIL SECTION

SCALE 1

THIS SDE SHALL BE OMITTED

WHITE REFLECTIVE

b

“—FOR DIVIDED HIGHWRY ,— /
THIS SIDE SHALL BE OMITTED |

WHITE REFLECTIVE
,SHEETING TYPE 1

OMITTED

a0
Ay

TRAFFIC DIRECTION s

POST

SCALE 1 118

FOR DIVIDED HIGHWAY ,
THIS SIDE SHALL BE

NOTES :

1 ALL DIMENSION ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED.

2z GUARDRAIL SHALL CONFORM TO THE FOLLOWSNG REQUIREMENT |

21 STEEL RAL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
SHALL BE GALVANIZED WITH' THE MINIMUM WEIGHT oOF ZINC COATING
ACCORDING TG THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW |

RaiL MIN. RAIL THICKNESS MIN.WEIGHT OF ZINC COATING
CLASS | TYPE  MILLIMETER } (GRAMS PER SQUAREMETER )
1 1 3.2 550
2 3z 1,400
1 2.5 550
2 2 25 1100
22 MECHANICAL PROPERTES OF RAIL
MAX. DEFLECTION
RAIL MIN. ULTIMATE
Sty MIN. PERCENTAGE. MAX LOAD MAX.LOAD
3 OF  ELONGATION TRAFFIC FACE UP TRAFFIC FACE DOWN
CLASS| TYPE MM2 DEFLE DEFLECTION
ity K% )| kG fuiihe
1 210 T20 50
! 2 & iy 1,360 ki3 1,080 75
2 1 a 2 680 50 545 L]
z 910 TS5 T20 5

23, POST SHALL BE GALVANIZED STANDARD STEEL PIPE

24 THE calvaNizZING OF BOLTS , NUTS + WASHERS AND SIMILAR THREADED FASTENERS
SHALL BE IN ACCORDANCE WITH TIS.171 CLASS 5@ -

3 UNLESS OTHERWISE SPECIFIED, GUARDRAL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS |
FOR OTHER HIGMWAY CLASSES , GUARDRAIL CLASS 2 : SHALL BE USED

4 IN CASE OF HIGH

5 SPACING OF POSTS SMALL BE LOCATED AS FOLLOWS

™

TYPE 2 SHALL BE USED.

RADIUS OF CURVE
RiM)

SPACING OF POSTS
SiM)

*HEIGHT OF FILL
H M)

SPACING OF POSTS
S (M)

ON TANGENT OR R 3 700
450.< R < 700
150 £ R < 450

R <180

4.00
300
2.00

1Loo

HE 300
300 <HZ 4.00
400 <HES5.00
5.00 < HE 7.00

400
300
200
1.00

«FOR SIDE SLOPE 2:

|

| OR STEEPER

FOR HORIZONTAL CURVE WITH HIGH FILL , THE MINIMUM SPACING VALLE OF THE ONE SMALL BE GOVERM,

6 GUARDRAL, IN GENERAL ,I5 MORE SUITABLE THAN GUIDE POST ON  HORIZONTAL CURVE SECTION

WITH HiGH FiLL

m)nErmnmu.[mswmlssrmms:nmmﬁmmnmw FILL OVER TOO M.

T GUARDRAIL INSTALLED IN CURVE WHERE RADIUS 1S LESS THAN S0 M, SHALL BE

B BACK - UP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
SHALL BE PROVIDED WHERE SPACING OF POSTS IS 25 M

PRE- BENT FROM THE FACTORY

9. UNLESS OTHERWISE SPECFIED OM THIS DRAWING , GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248
16 REFLECTIVE SMEETING SHALL COMFORM TO TIS, €06 TYPE 1. [ ESEFFICIENT OF RETRO- REFLECTION LEVEL 1)

REMARK

THIS BARRIER IS 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

W=-BEAM GUARDRAIL

DESIGNED: D.OH B CONSULTANTS IGHECKED: é'

DATE .JULY 1984

SUBMITTED :

r:D
o

IBREGTOR OF LOCATION & DESIGH

SCALE AS SHOWN

APPROVED :

LS [DIRECTOR DENERALY

DWG. NO.RS- 301

SHEETNO. 34




REMARK :
12.00 APPROACH END " A= VARIES (SEE NOTE 5) . 12.60 APPROACH END THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN
600 | 400 aoo 400 _I_ | 200 200 sopcoic0i0n L e L e p— - CONDITIONS , IT SHOULD BE APPLIED WITH THE FIRM INFORMATIONS
| | [ T [ I ' I T [ | CONCERNED AND RECOMMENDED BY THE ENGINEER.

"SEE DETAW "B"- | A i i | l L Bl — SEE DETAIL "¢” SEE DETAIL "8"-
END ANCHORAGE ; | | /

;——Enus oF suuul,usn -INTERMEDIATE POSTS SEE DWG.NO. RS -301
L /

ey I |
T - T T LINE | - L r ]
Foms A T OT6T  TANGENT SECTION TO BRIDGE— /_‘ —ihwen sonnice ||E L/fv T e T | -—3_+__s___+__ — Py
/ 00 WHITE PAINT EDGE LINE MARKING | | om0 /S [ u T f
010 WHITE PAINT EDGE LINE MARKING TRAFFIC- DIRECTION mefie- OR EDGE OF SIDEWALK r / TRAFFIC DIRECTION =t 52 3 /
. ; - & e | 0.0 WTE PAINT EDGE LINE MARMNG- Eéﬁ s #.f
DETAIL " A" o §|§ 3 s
SCALE SEE DETAIL " 8 F ! i
' el | . &/ 7 ]
—SEE DETAIL "a" [.« 1 INSTALLATION OF W~ BEAM GUARDRAIL AT HORIZONTAL CURVE f'f 8 7] ‘f{
e iy —r L SCALE 11180 ’,r =gy Ty
I_ﬁ—-—-_._ L = 1 —r 1
LT=o L ' ! lzoowwmcuce 12
; i— 540 l— 4 -i- 252 ——L-—-l 500 “X"(SEE NOTE 4) | |
- —— 4 — A |
FOR TWO — LANE HIGHWAY ——SEE petaiL”a® | 2 i i Tmue arEA
b | el
FOR DIVIDED HIGHWAY ~—+ —— — - = \ L T
|N5TALLAT|°N OF W-BEAM GUARDRAIL AT BRIDGE APFﬂQﬁCH PLAN S neTAL At [ > B ;’(YANENT E . - &y

"0 — 400 | F— 4.00 L ASVARIES [SEE NOTE &) 4 ocl __apo _L { PARABOLA CURVE — = : | +
|, SPACING 400 MaX. | 200 _i_. 2.00 ‘W.'_"-"?.T_‘.wf_‘ﬂ.l_% 1l / o vARIES —— !
™~ d : e : il I TRAFFIC DIRECTION =t /3 NOTES °
= : ] i, 010 WHITE PAINT EDGE LINE MARKING — oF .
I ] - L ! gg L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
Le Ls L Ly uls PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING

TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTON

———ELEVATION OF GROUND LINE .
sngl:?o#CH END INSTALLATION FOR ROADSIDE OBS'!'A_CE.EE S OBSTAGLE] MEANES PERIENENT  STRUGTURE WHICH: M B S DAHUERGUS

oso-I_ E mm-I [ uso\r t m.l_ t N g TO VEWICLES STRIKING SUCH AS, ELECTRIC FOLE , BRIDGE PIER,ETC.
= ., 4  SPACINGS "X" AND"Y" ARE AS FOLLOWS,

a1 "X%+ 050-1.50 M. "¥" s 4.00 M. POST SPACING 2.00 M,
42 "X"=150-300 M "Y"s 80O M. POST SPACING 2.00 M

B, THE PORTION OF CUARDRASL INDICATED BY "A" SHALL NOT APPLY
IF EMBANKMENT HEIGHT IS LESS THAN 4.00M.( SIDE SLOPE 1.5 | 1 MAX)
& THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS

ELEVATION
SCALE 1:78

OF D AND | OR OTHERWISE INDICATED.
T DIVIDED HIGHWAYS DO NOT NEED END RAIL

2 100 o060
g ’—‘—“I
1 | | ! WARRANTING FEATURES FOR
| & Y E— ¥ - R W-BEAM GUARDRAIL INSTALLATION
- 2-05/8" GALVANIZED STEEL BOLT@O0.20 M L LY z 540126 _|__ END RAIL ( SEE NOTE 7) J 060 1 POSSIBLE HAZARDS FROM ROAD SIDE.
. _’—l - - 2 HEIGHT OF EMBANKMENT OF ROADWAY 15 MORE THAN 5.00 M.
TRAFFIC DIRECTION i \—— mNER ‘suRFACE (7.00 M. MAXIMUM} AND SIDE SLOPE IS STEEPER THAN 311
ol e e ELEVATION s'IDE“:IE'L:'"ELE . STEEPNESS OF DOWNGRADE IS MORE THAN &% AND HEIGHT OF EMBANKMENT)
PLAIN CONCRETE .ANCHOR - PLAN _ END RAIL QOZTY__LENGTH TuE TO IS MORE THAN 200 M,
e 'E2-1 ; i | B I ol DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN LSO M
0343 1 = - N
MORTAR 113 BY VOLUME _{1 _"E Vooez [ 5  HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.
@ "Jim.'. 6 ROADSIDE HAZARDOUS TOPOGRAPHY ,SUCH AS RIVERS,DEEP VALLEYS,
! : S ROCKS ON THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS
- R+ 0.02 |
DAMAGE TO VEHICLES , SPECIAL CONSIDERATION MUST BE PAID TO BOTH
o33 PLAN 1 ECONOMY AND SAFETY.
SO00IMG \\ 1 Tar] E.
T _storE T gz g;: 2
e i |3 KINGDOM OF THAILAND
| ELEVATION SIDE VIEW? I MINISTRY OF TRANSPORT AND COMMUNICATIONS
- . | 5 A DEPARTMENT OF HIGHWAYS
/I_ o.la _l 3.2 MM, THICK D DN
R =L ' DETAIL "C" ' Jorfe - ) W-BEAM GUARDRAIL INSTALLATION AND
I_ 150 J SCALE 1128 0080 || 0004 W-BEAM GUARDRAIL APPROACH TYPE I
Iber.j . ELEVATION | ooes _l DESIGNED ; DOH. & CONSULTANTS ’l:MECK!D :‘ﬁ_ DATE JuLy 1994
) SPLICE _SECTION P e el
!
SDCEIAIL - B ‘ SEALE (DNRECTOR OF LOCATION & DESSN DAVISION) DWG. NO.RS-302
; APPROVED : 040
SHEETNO. 35




1200 APPROACH EWD _i A+ VARIES [SEE NOTE 8)
4.00 400 4.00 400 |20 200 paemeoin
o T

TANGENT SECTION TO BRIDGE -

SHOULDER

r
010 WHITE PAINT EDGE LINE MARKING—— TRAFFIC DIRECTION s—fi=

e TRAFFIC DIRECTION

/
£— 0.0 WHITE PAINT EDGE LINE [MARKING
OR EDGE OF SIDEWALK

- & BRIDGE-

SHOULDER

E‘

JERES SRR 0 R (N R O Rl

INSTALLATION OF W-BEAM GUARDRAIL AT BRIDGE

SCALE

IR 5 i

3893 400+ 0126 A= VARIES (SEE NOTE 8]

SPACING 4.00 MAX,

Ty

APPROACH PLAN

11 1560

>

> ‘ L

"\ ELEVATION OF GROUND LINE
aeo't_'t usu':_r 0.0 E

ELEVATION

SCALE 137

&

PLAN
T
o n
g 3
s
—3.2 MM, THICK:
SPLICE SECTION DETAIL ELEVATION SPLICE SECTION DETAIL

FOR END RAIL

SPLICE SECTION
NoT T SCALE

FOR APPROACH END

12.00 APPROACH END |
| 400 ‘I;qm | 400 4.00 4.00
d / SHOULDER

/—EDGEG'.

vl

s

|
La

REMARK
THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN
CONDITIONS , IT SHOULD BE APPLIED WITH THE FIRM INFORMATIONS

CONCERNED AND RECOMMENDED BY THE ENGINEER .
POSTS SEE OWG. MO RS-301

~INTERMEDIATE

| IEARIED VAN
= |

7

L | S0 a
J i) /| TRAFFIC DIRECTION =l 155 5
010 WHITE PAINT EDGE LINE MARKING — alE 'ﬁl
-
BiE gl

Isﬁﬁ"[l:LLlTlON OF W-BEAM GUARDRAIL AT
200 PROACH. B0
&.00 I- 400 | 400 | %00 k2

I

O

il
HORIZONTAL CURVE §/
1 150

!- 1 X"ISEE NOTE &) |
ROADSIE OBSTACLE OR HAZARDOUS |AREA

5

g
,

|._‘..°‘.’. _1

|
| i |

50.00 |

it AL /'rrmrrur: DIRECTION === o E
0.0 WHITE PAINT EDGE LINE MARKING— ; H
2E
His

APPROACH INSTALLATION FOR ROADSIDE OBSTACLE

© s

SCALE 1

: - e
b :
L owew | cvames | ewoma
ELEVATION
SCALE 1. 50
1.00 060 %
——t

INNER SURFACE
OF BRIDGE RAILING

TRAFFIC DIRECTION sl

PLAN
’_ 100 060 - BRIDGE RALING
—_ —
—— [ [
!
2
o
ELEVATION SIDE' VIEW
DETAIL "A"
SCALE 1 25

NOTES :

1 ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
TERMINAL® SECTION AND SPLICE SECTION.

3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
O VEMICLES STRIKING SUCH AS , ELECTRIC POLE , BRIDGE PIER, ETC

4 SPACINGS "X" AND"Y"ARE AS FOLLOWS.

41 "X" +050=150M "Y" s 400 M POST SPACING 200 M

42 "X" = 150-300M "¥ "« 600 M POST SPACING 2.00 M

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

IF EMBANKMENT HEIGHT IS LESS THAN 400 M. (SIDE SLOPE 15 ' | MAX )

6 THS TYPE OF INSTALLATION SHALL BE FOR HIGHMWAY CLASSIFICATIONS
OF 2,3 AND 4

WARRANTING FEATURES FOR

W - BEAM GUARDRAIL INSTALLATION

1 POSSIBLE HAZARDS FROM ROAD SIDE

2 HEIGHT OF EMBANKMENT OF ROADWAY IS5 MORE THAN 5.00 M
{700 M, MAXIMUM.] AND SIDE SLOPE IS STEEFER THAN 311

3 STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF EMBANKMENT|
IS MORE THAN 300 M

L DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 130 M

8 HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150M

6. ROADSIDE HAZARDOUS TOPOGRAPHY SUCH AS RIVERS ,DEEP VALLEYS,
ROCKS OM THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS
DAMAGE TO VEMICLES, SPECIAL CONSIDERATION MUST BE PAID TO BOTH
ECONOMY AMD SAFETY.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTHENT OF HIGHWAYS

STANDARD DRAWING
W-BEAM GUARDRAIL INSTALLATION AND
W-BEAM GUARDRAIL APPROACH TYPE II

DESIGNED : DOH B CONSULTANTS | CHECKED : é—__ DATE JuLy 1994

SUBMITTED : SCALE AS SHOWN

T

(DRECTOR OF LOCATION & DESIOA DOVEON
2 DWE, NO.RS-303

APPROVED :
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__‘.aa--*{"s'!"‘r

p o B 0 o

o
&

PLAN

NOT  TO  SCALE

QE_! |____3H°ULER T

NOT ™

I ~BLACK PAINT

e T T
s

TRAVELED WAY

it /' EDGE OF PAVEMENT LEVEL
-

——n

——n

§ OF ROADWAY

SMORTAR
/ PORTLAMD CEMENT : SAND
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SCALE 114
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' e NOTES . Wt
[oso] DETAIL "2
1 I DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED. SCALE 1.4
DETAIL " 1 " 2. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE | (ESEFFICIENT OF RETRO - REFLECTION LEVEL 1) :
SCALE s 3 BLACK AND WHTE PAINTS SHALL CONFORM TO TIS 327 AND SHALL BE APPLIED OM ALL FACES IN TWO LAYERS.
4, POST SHALL BE ERECTED TRULY VERTICAL.
TﬁBLE SPACING W GUIDE POST 5 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF B0 KSC
RADAUS OF CURVE | SPACING OF GUIDE POSTIMETER ) FOR 15 % 15 % 15 CM. CUBE AT 28 DAYS, AN APPROXIMATE MIX DESIGN PER CUBIC METER KINGDOM OF THA"-AND
e i e R ' MINISTRY OF TRANSPORT AND COMMUNICATIONS
1574 a |7 | 12| 24 PORTLAND CEMENT TYPE! 320 Ko (MIN) DEPARTMENT OF HIGHWAYS
hicorcl Lt =50 . 5 L shhD oo | STANDARD DRAWING
T | @ | 2 | a2 ¥ A .
8 | 14 | 24 | a8 CRUSHED ROCK OR GRAVEL  0.86 M GUIDE POST INSTALLATION
; :: :; :: CONCRETE  SLUMP 1o oM. (MAX.) :
T m e e 6. REINFORCING STEEL SMALL CONFORM TO TIS. 20 GRADE SR, 24 DESIHED - LA, A CONMLTAHTS IW{& DATE JuLy. 1994
R »® | &0 | &0 ‘ SUBMITTED : Loy SCALE A3 SHOWN
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EXPANSION JOINT DETAIL
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\ EDGE OF SHOULDER OR CURB

\- ~CONCRETE BARRIER

TRAFFIC DIRECTION i

INSTALLATION OF OONCRETE BARRIER AT OBSTACLE

NOTES !

1

2

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
210 K5C. FOR 15x15x15 CM. CUBE AT 28 DAYS. AN APPROMIMATE MIX DESIGN
FER CLENC METER IS SUGGESTED AS FOLLOWS

PORTLAND CEMENT TYPE 1 350 KG. (MIN}
SAND 043 M3
CRUSHED ROCK OR GRAVEL o086 W
COMCRETE  SLUMP 10 CM [MAX.}

CLEAR CONCRETE COVER SHALL BE 5 CM.

REINFORCING STEFL SHALL CONFOAM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
AND TIS.24 GRADE SD 30 FOR DEFOAMED BARS

REINFORCEMENT AND OTHER DETAILS OF APPROACH CONCRETE BARRIER
SHALL BE THE SAME AS CONCRETE BARRIER. '

. CONSTRUCTION JORNT SHALL BE PROVIDED AT 10.00 M. INTERVAL

EXPANSION JOINT WITH NON-EXTRUDING JOINT FILLER SHALL BE PROVIDED

AT 60.00 M. INTERVAL .

. APPROACM CONCRETE BARRIER SHALL BE PAINTED IN BLACK AND WHITE

STRIPE .50 M. WIDE, IN TWO COATS. THE PAINT SMALL CONFORM TO TE 327
PRE- CAST CONCRETE BARRIER TYPE | ACCORDING TO DRAWING NO RS-504
SMALL BE USED INSTEAD OF CAST-IN-SITU CONCRETE BARRIER.

TABLE OF DIMENSIONS FOR
APPROACH CONCRETE BARRIER TYPE (A)

TRAMSITION DISTANCE DIMENSIONS [ M)
L. a b ¢ d e

o 0200 | 0150 | 0000 | G000 | 0.300

| 3 0302 | ois0 | ooz | oo13 | o280
L 0404 0150 01861 o028 0.200
o 0207 | 018 | o2z | 0038 | 0180
12 0609 | o181 | 0.322 | 0.050 | 0100
15 071l | ois2 | neoz | 0.063 | 0.080
I 0.m3 | 0182 | 0483 | 0.075 | 0,000

REMARK

THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND
CERTAIN CONDITIONS,IT SHOULD BE APPLIED WITH THE FIRM
INFORMATIONS CONCERNED AND RECOMMENDED BY THE EMGINEER.

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

STANDARD DRAWING

CONCRETE BARRIER TYPE I

DESIGNED : D.OH, & CONSULTANTS hmé' DATE JULY 1994

SUBMITTED : -1 SCALE AS SHOWN

.
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APPROVED : s
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NOTES :

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
210 KSC. FOR 15x15s15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN
PER CUBIC METER iS5 SUGGESTED AS FOLLOWS @

PORTLAND CEMENT TYPE 1 550 KG [(MIN D
SAND 043 M*
CRUSHED ROCK OR GRAVEL 0.86 H.!
CONCRETE  SLUMP 10 oM (MAax)

CLEAR CONCRETE COVER SHALL BE § €M

REBFORCING STEEL SHALL CONFORM TO TS, 20 GRADE SR 24 FOR ROUND BARS
AND TI5.24 GRADE S0 30 FOR DEFORMED BARS

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

CONSTRUCTION JOINT SHALL BE PROVIDED AT 1000M INTERVAL.
EXPANSION JOINT WITH NOM-EXTRUDING JOINT FILLER SHALL BE PROVIDED
AT 8000 M. INTERVAL

APPROACH COMCRETE BARRIER SHALL BE PAINTED W BLACK AND WHITE
STRIFE OS0 M.WIDE, N TWO COATS. THE PAINT SHALL CONFORM TO TIS. 327.
PRE= CAST CONCRETE BARRIER TYPE [ ACCORDING TO DRAWING MO RS- 50%
SHALL BE USED INSTEAD OF CAST-IN- SITU CONCRETE BARRIER.

o
;' -2 CM. CHAMFER
N
BECTRI IR
REMARK :

THIS BARRIER IS 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

CONCRETE BARRIER TYPE I

DESIGNED : DO.H, & CONSULTANTS |C||ECK£B:£=‘_ DATE JuLY 1994

SUBMITTED : SCALE A5 SHOWN
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REMARK . THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND
CERTAIN GONDITIONS, T SHOULD BE APPLIED WITH THE FIRM

PPROM RRIER APPROACH COMCRETE BARRIER—
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| |1"- : It ;CESSQ%’] \————EDGE OF PAVEMENT
L 8§ 8-\ : f —1— # FOR DIVIDED HIGHWAY SHALL BE OMITTED.
o — I- - _br' 5 = = - # % FOR DIVIDED HIGHWAY SHALL BE 2 METERS
3 oo g & 3
Slafe AN e 2 - - INSTALLATION OF CONCRETE Bﬁ.RRIER
E 3 Pl N KaT scA
RN
SHEAR KEY 0I0BX005X00% M - l——'/ {1l 1 CONCRETE POURING AT THE SAME TME |_°.'“_l F "l NOTES °
WITH 0.50 M. LONG ALTERNATELY 1 - H
IN CASE OF CONCRETE POURMNG al 2 1 -‘:I DB @19MM 080 M LONG CONCRETE BARRIER TYPE I ; SECTION @_@
|
NOT THE BANE TIME i i -—: 0010 M @150 M HOLE UNDER BARRER RElHFORCEMENT DETAIL SEALE 1 ALL CIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED
ONLY AT FILL SECTION 2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
RE SIDE ELEVATION OF CONCRETE BARRIER TYPE
: 1 CALE | r 210 KSC. FOR 15x15x15 CM, CUBE AT 28 DAYS. AN APPROXIMATE MEX DESIGN
; N LA

PER CUBIC METER IS SUGGESTED AS FOLLOWS |

FRONT ELEVATION OF

PORTLAND CEMENT TYPE 1 350 KG. (MM
3
CONCRETE BARRIER ‘I'YPE ‘l. SAND 043 M
SCALE CRUSHED ROCK OR GRAVEL oss m®
CONCRETE SLUMP 10 oM iMax )
o055

3 CLEAR CONCRETE COVER SHALL BE 5 CM.

DRAIN CHUTE——————————
ACCORDING TO DWG NO DS-302 4 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BORS
AND TIS 24 GRADE 5030 FOR DEFORMED BARS.

Tm}ﬁTTMNWWWT

— TRANSITION TO BRIDGE RAILING |l|!ﬁ0M LONG

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

Loz, E.:EI‘ML OF OUTLET WITH DRAIN Cl‘llln"Eo CONSTRUCTION JOINT SHALL BE FROVIDED AT 10.00 M. INTERVAL

| — 2 CM CHAMFER T EMPANSION JOINT WITH NON - EXTRUDING JOINT FILLER SHALL BE PROVIDED

~ Ay :
3
/——SIDE DITCH

TO DWGE NG DS- 201

= AT 6000 M INTERVAL AND/OR DRAIN CHUTE POSITION

- gty = 72 )| B OUTLET OF CONCRETE BARRIER AT OUTER EDGE SHALL NOT BE COMSTRUCTED
WHEFE SHOULDER SLOPES TOWARD INNER EDGE AND EXPANSION JOINT

SHALL BE PROVIDED NOT MORE THAN 30.00 M. INTERVAL.

4 APPROACH COMCRETE BARRIER SHALL BE PAINTED N BLACK AND WHITE
STRIFE 0SO M. WIDE, IN TWD COATS, THE PAINT SHALL CONFORM TO TIS. 327,

aroe o3

= )
2 M RaN CHUTE
ADCORDING TO OWG. NO. DS- 302

CONCRETE BARRIER TYPE I
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[:]- 80 %108 x4 MM, STEEL PLATE GENERAL NOTES :
| TO CONNECT EACH CONCRETE BARRIER SEGMENT ‘
* | | ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
|
o =

- R —— 0pER WISZ) | OTE,
L
| 025 |  ©oSO(MIN) 025 | o |
| 2 CM. CHAMFER - “he ’;\‘\_-| |
1 i ') O

¥
|——U-SHAPE STEEL PUATE §|_
4 MM, THICK (SEE DETAIL)

2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 350 KSC.

FOR 15 515515 CM, CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC

METER 15 SUGGESTED AS FOLLOWS |
©6 MM @ 000 M. PORTLAND CEMENT TYPE 1 375 K. (MIND

SAND 043 M3
/ PR AR, CRUSHED ROCK OR GRAVEL 086 M2
CONCRETE SLUMP 10 CM. (MAX)
3 CLEAR CONCRETE COVER SHALL BE & CM
4, WENFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR. 24
5 STRUETURAL STEEL SECTION SHALL CONFORM TO TIS. 116 GRADE Fa 24, PAINTED
a | R /_:N_::o:res i WITH RUSTPROOF RUST - OLEUM PAINT OR EQUIVALENT TWICE.
& PRE-CAST CONCRETE BARRIER TYPE T SHALL CONFORM TO ASTM C 825 -79
{ REAPPR 18885 ) ECIFICATION FOR PRE - CAST CONGRETE BARRER.
} 7 METHOD AND TYPE OF WELDING TO CONMECT EACH CONCRETE BARRIER SEGMENT
oos | L N ..O_ng'E FoR b WHICH STRONGER THAN THAT SHOWN IN THIS DRAWING MAY BE USED AS
APFROVED BY THE ENGINEER.
B APPROACH CONCRETE BARRIER SHALL 8E PAINTED IN BLACK AND WHITE
. STRIPE 0.50 M WIDE, IN TWO COATS. THE PAINT SHALL CONFORM TO TIS.327.
8 IF NECESSARY, DRAIN HOLE SIZE 0.40 M, WIDE, 010 M. HIGH SHALL BE
APPLIED FOR DRAINAGE.

— —,—U SHAPE STEEL PLATE'
4 MM THICK { SEE DETAILY

L APPROACH TRAFFIC SIDE

0.813

v 3
‘\ S HOLE FOR LIFTING _l_ =

TRAFFIC HRECTION sl

SCALE 17w SCALE SCALE LI [ SCALE

PLAN FRONT ELEW\TION SIDE ELEVATION REINFORCEMENT DETAIL
3

PERMANENT INSTALLATION

METHOD OF INSTALLATION

1 O20M BASE SMALL BE CASTED-IN-SITU WITH INSERTING ANCHORAGE BAR
AS SHOWN IN THE FIGURE.

2 GENERALLY THICKNESS OF THE BASE SHALL BE D20 M, FOR CONCRETE PAVEMENT
THE THICKMESS SHALL EQUAL TO THICKNESS OF CONCRETE PAVEMENT.

1 GENERALLY WIDTH OF THE BASE SHALL BE 045M,IF EDGE OF PAVEMENT
CONSTRUCTED ADJACENT TO CONCRETE BARRER, THE WIDTH SHALL BE ADVUSTED
TO 148 M. MINIMUM

4. PRE-CAST CONCRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO
INSTALLED. THE ANCHORAGE BARS SHALL BE IN THE SAME POSITION IF NOT ,
THE CONCRETE BASE SHALL BE ADJUSTED.

5. HOTH ANCHORAGE BARS SHALL WELDED TOGETHER WITH WELDING LENGTH
NOT LESS THAN 2.5 CM.

—— FROMDWAY SURFACE & BDx19834 MM, STEEL PLATE SHALL BE INSERTED INTD U-SHAPE STEEL FLATE
BOTH STEEL PLATES SHALL B WELDED TOGETHER.THE WELDING FILLED FULLY
-U-SHAPE STEEL PLATE TO WATERPROOF, PAINTED WITH RUSTPROOF RUST-OLEUM
PAINT OR EQUIVALENT TWICE AND WITH GRAY OIL PAINT TWICE (TIS.3271

7 THE HOLE FOR LIFTING SHALL BE FILLED FULLY WITH CONCRETE RATIO 1:2:4

INSTALLATION DETAIL OF U-SHAPE STEEL PLATE APPROACH CONCRETE BARRIER BY VOLUME , THE CUTER FACE SHALL 8€ SMOOTH.

SCALE 1 SCALE SCALE 110 B JOINTS SHALL BE DECORATED SMOOTHLY BY MORTAR RATIO 1! 38Y VOLUME

B DRAIN HOLE AT 10.00 M, SPACING SHALL BE APPLIED IN CASE OF DRANAGE
REQUIREMENT

- \>’

om3

\-—- @ EMM.x 50 MM,

BAR
\ WELDED TO STEEL
! PLATE

3';'?. ‘?‘iﬂ‘ ’Jﬂ m A_& Nim ’,L Aﬂ [ FOADWAY SURFACE - 4 MM, THicK

TEMPORARY INSTALLATION :

r— STEEL PLATE FOR CONNECTING EACH CONCRETE BARRIER METHOD OF INSTALLATION

SEGMENT SHALL BE PAINTED WITH RUSTPRODF PAUINT AMD &
/ WITH GRAY OIL PAINT, SERTED i 1. PRE-CAST CONCRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO

U-SHAPE STEEL PLATE BUT NOT INSTALLED. THE ANCHORAGE BARS SHALL BE |N THE SAME POSITION IF MOT,
WELDING. kA5 i — THE CONGRETE BASE SHALL BE ADJUSTED,
L__I QI_ 2. BOx1SH x4 MM, STEEL PLATE SHALL BE INSERTED INTO U-SHAPE STEEL PLATE,
NOT BE WELDED TOSETHER. THE STEEL FLATES SHALL BE PAINTED WITH
RUSTPROOF RUST-OLEUM PAINT OR EQUIVALENT TWICE AND WITH GRAY
| DIL PAINT TWICE (TI5.327),
3. TEMPORARY INSTALLATION SHALL BE USED AS NECESSARY ONLY
BECAUSE LACK OF STRENGTH. THE CONCRETE BARRIER SHALL BE REMOVED
A IMMEDIATELY IF NOT USED OR CONVERTED TO PERMANENT INSTALLATION
;—59“" AS SOON AS.

REMARK

X—Q'EEL FLATE FOR CONNECTING EACH CONCRETE BARRIER
/ SEGMENT SHALL BE WELDED THROUGHLY LINE,

/' PAINTED WITH RUSTPROGF PAINT g1
ff PRIMER AND WITH GRAY Q0L PAINT | QTQHLI

. O 1

0.813

0.813

F4-@ 9 MM, @9 MM. ANCHORAGE BARS
ANCHORAGE BAR / SHALL BE WELDED TOGETHER|

s
\— HOLE FOR LIFTING— ] 4 ALONG LAPPED LENGTH
1 ROADWAY SUR
7| | soa, B
B9 MMBOSOM @

Trram

1
E THIS BARRIER 15 SUITABLE OMLY IN SPECIFIC LOCATIONS AND
/_h_\ 1“{ CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM

[\ Ad

BNCHORAGE BAR B oL
@9 MM 040 M- -

®—‘—' Mg‘—i '.—5-eaulm._ a9l i _.I.. B OMM. ANCHORASE BARS J }

‘ INFORMATIONS AND BY THE ENGINEER .

IKINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
: DEPARTHMENT OF HIGHWAYS

STANDARD DRAWING

PRE-CAST CONCRETE BARRIER TYPE I

SECTION (A)-(8) SECTION (B)-(B) sszlou ®-® SECTION (C)-(C) DESIGNED : DOH & CONSULTANTS | CHecKED: 27| DATE iy 1994

oos | 0.50 (MIN oz | . SHALL BE WELDED TOGETHER | | L_ 035
T ALONG LAPPED LENGTH OML 1 [aos
_ oas

045 . .00 (MIN.)

toomany |

PERMANENT INSTALLATION TEMPORARY INSTALLATION I . 7N SR
SCALE 11 10 scaLE 1 Yo . DWG. NO.R5- 504
’ APFROVED : 3

\
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1.00 { MIN.) a7s | | 0182 | 079,
025 0SO(MINI | 025 a#c{r:o;h‘f!
| 2 CM. CHAMFER—— + |
U-SHAPE STEEL 1 g, _x '
4 MM, THICK (SEE DETAILY | T T gj. i :
! I ; | 3
i e
I 3
~ HOLE FOR LIFTING  fagten i
dall | e
e 081
PLAN FRONT ELEVATI
SCALE 110 SCALE H
] = (] o g
| | | | ! | | FORDMAY SURFACE.
| fan! Pan Fian fast .FL\ fan) Fant =V T IQ«%
INSTALLATION
SCALE 1 SCALE

- STEEL PLATE FOR CONNECTING EACH CONCRETE BARRIER SEGMENT
WELDED

—— B0z 198 x4 MM. STEEL PLATE
TO CONNECT EACH CONCRETE BARRIER mﬂT

"

-

—— QEMM @ODM
—— B BMM.@ 010 M

0.813

050 (MND |

_LOO(MM)

'SIDE ELEVATION

SCALE 1 10

REINFORCEMENT DETAIL

SCALE

083
0708

DETAIL OF U-SHAPE STEEL PI..A‘I’E

APPROACH CONCRETE BARRIER

SCALE 1

— STEEL PLATE FOR CONWECTING EACH CONCRETE BARRIER SEGMENT

SHALL BE THROUGHLY LINE , PAINTED WITH RUSTPROOF / SHALL BE PAINTED WITH RUSTPRODF PANT AND WITH GRAY
PAINT PRIMER AND WITH GRAY OIL PAINT, INSERTED INTO U-SHAPE
oIL PR, |-9‘-‘9"T°1--"-1 / STEEL PLATE BUT NOT WELDING ,_Q!D_glq,1
) v ]
- 1= e | N
i T (% [T Lo X
|
n » L
e @
E 1 < 4
o9 MM @9 MM ANCHORAGE BARS 7309 M,
ANCHORAGE BAR SHALL BE WELDED TOGETHER ANCHORAGE BAR
M) sEati ALONG LAPPED LENGTH o
o
ROADWAY ——, ROADWAY SURFACE——{, 6]
SURFACE | o y L i
o | i !
@9 MM @ 0B0M 5 8 b, : ‘1 —HOLE FOR LIFTING —
BAR a - 1L o \ I
i 2 1 | |
| G-poMm 3O MM @ 0.40 M. BENME DOM- i ' ~@BMM. BARS ' : i :
oog| T~ o [ Toos L O@oSts | osemmy | o | suuewuemwenes || om | e B
! i ALONG LAPPED LENGTH 0.08
o 1.00 (ML) i L o8t =

SECTION (A)-(B)

SECTION

PERMANENT INSTAL!.ATION

SCALE

SECTION (A)-(A)

secTioN (©-©

TEMPORARY INSTAU.ATION

SCALE

GENERAL NOTES .

L ALL DIMEMSIONS ARE W METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 350 KSC.

FOR 15 %15x15CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC
METER IS SUGGESTED AS FOLLOWS

PORTLAND CEMENT TYPE 1 ATE KG (MIN}

saMD oas m?
CRUSHED ROCK OR GRAVEL o086 M
COMCRETE SLUMP 10 CM (M)

CLEAR CONCRETE COVER SHALL BE 5 CM.

4, REINFORCING STEEL SHALL CONFORM TO TiS. 20 GRADE SR.24

STRUCTURAL STEEL SECTION SHALL CONFORM TO TIS. 116 GRADE Fe 24, RUNTED
WITH RUSTPROOF RUST - OLEUM PAINT OR EQUIVALENT TWICE,

& PRE-CAST CONCRETE BARRIER TYPE I SWMALL CONFORM TO ASTM C 825 -79

{ REAPPROVED 19851 STANDARD SPECIFICATION FOR PRE- CAST CONCRETE BARRER.

7. METHOD AND TYPE OF WELDWNG TO COMNECT EACH CONCRETE BARRIER SEGMENT

WHICH STRONGER THAN THAT SHOWM B THIS DRAWING MAY BE USED AS
APPROVED BY THE ENGINEER.

8. APPROACH CONCRETE BARRIER SHALL BE PANNTED ™ BLACK AND WHITE
STRIFE 0.50 M, WIDE, IN TWO COATS.THE PAINT SHALL CONFORM TO TIS. 327

9, |F NECESSARY, DRAIN HOLE SIZE 040 M. WIDE, 0.0 M. HIGH SHALL BE

APPLIED FOR DRAINAGE .

PERMANENT INSTALLATION:

'METHOD OF INSTALLATION .

| 020M. BASE SHALL BE CASTED-Bi- SITU WITH INSERTING ANCHORAGE BAR
AS SHOWN IN THE FIGURE.

2 GENERALLY THICKNESS OF THE BASE SHALL BE 0.20 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
INSTALLED, THE ANCHORAGE BARS SHALL BE N THE SAME FOSIION IF NOT ,
THE CONCRETE BASE SHALL BE ADJUSTED

4 BOTH AMCHORAGE BARS SHALL WELDED TOGETHER WITH WELDING LENGTH

NOT LESS THAN 25 CM.

& BOx198x4 MM STEEL PLATE SHALL BE INSERTED INTO U-SHAPE STEEL PLATE.
BOTH STEEL PLATES SHALL BE WELDED TOGETHER.THE WELDING FILLED FULLY
U~ SHAPE STEEL PLATE TO WATERPROOF , PAINTED WITH RUSTPROOF RUST-CLELUM
PAINT OR EQUIVALENT TWICE AND WITH GRAY OIL PAINT TWICE (TIS.327 1
THE HOLE FOR LIFTING SHALL BE FILLED FULLY WITH CONCRETE RATIO N 2 4
BY VOLUME , THE CUTER FACE SHALL BE SMOOTH.

7 JOINTS SHALL EE DECORATED SMOOTHLY BY MORTAR RATIO 103 BY VOLUME
8 DRAIN HOLE AT 30,00 M. SPACING SHALL BE APPLIED IN CASE OF DRAINAGE

REQUIREMENT.

TEMPORARY INSTALLATION

METHOD OF INSTALLATION @

i PRE-CAST CONCRETE BARRIER SHALL BE LIFTED AT HOLE FOR LIFTING TO
INSTALLED, THE ANCHORAGE BARS SHALL BE IN THE SAME POSITION IF NOT,
THE COMCRETE BASE SHALL BE ADJUSTED

2 BOxBx4 MM STEEL PLATE SHALL BE INSERTED INTO U-SHAPE STEEL PLATE ,
NOT B2 WELDED TOGETHER , THE STEEL PLATES SHALL BE PAINTED WITH
RUSTPROOF AUST -OLEUM PAINT OR EQUIVALENT TWICE AND WITH GRAY
oL PAINT TWICE [TIS 327 ).

3. TEMPORARY INSTALLATION SHALL BE USED AS NECESSARY ONLY
BECAUSE LACK OF STRENGTH. THE CONCRETE BARRER SHALL BE REMOVED
IMMEDIATELY IF NOT USED OR CONVERTED TO PERMANENT INSTALLATION
AS SOON 45,

REMARK *

THIS BARRIER IS 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
PRE - CAST CONCRETE BARRIER TYPE I

| DATE JuLY 1994

DESIGNED : DOH 8 CONSULTANTS I CHECKED :‘5._1_.
e

SUBMITTED : o‘.""r_, SCALE AS SHOWN
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8.00 MIN. { SEE HOTEQI_

L !@.Mﬂigﬁ‘,_ _ apPRonc | —= —'t_

- [+ dlﬂ_ !
I r T . T e T | e =
157 Il - CONCRETE BARRIER SHOULDER
Y 7
'\ BRIOGE RAILING ERIDGE RAILING——
TRAFFIC  DIRECTION weelie ~— TRAFFIC  DIRECTION
& oF moaDwAY & oF Roagway
- ya e — . ¥ i -
@ TRAFFIC  DIRECTION ~— TRAFFIC DIRECTION
- BRIGE RAILNG | BFIDGE RAIING ——,
SHOULDER 7 - '\ Mﬂ SHOULDER |
1 1§ 1
[ \w
CONCRETE BARRIER AT BRIDGE APPROACH FOR TWO-WAY TRAFFIC CONCRETE BARRIER AT BRIDGE APPROACH FOR DIVIDED HIGHWAY
SCALE 1 180 SCALE 1 1 180
NOTES
JTDRAN HOLE . 10.00 M /—mmm BARRIER /’_""“E RAILING 1 ALL DIMENSIONS ARE N METERS UNLESS OTHERWSE INDICATED.
! ULDER -BITRCE / I 7 S —— 2 COMCRETE SHALL MAVE A MMMUM ULTMATE COMPRESSIVE STRENSTH oF
£ == I I . 210 KSC. FOR 1615115 CM. CUBE AT 28 DAYS AN APPRONMATE MIX DESIGN
i | | [ PER CUBIC METER IS SUGGESTED AS FOLLOWS
LWT%&’;?NE RAILING | PORTLAND CEMENT TYPE 1 350 KG [MEN)
SO — APPROACH CONCRETE BARRIER 21.00 — —e 3 8.00 MIN.( SEE NOTE 9.) - _BRIDGE SAND 043 ME
r . -
CRUSHED ROCK OR GRAVEL ase m?
SIDE ELEVATION CONCRETE SLUMP 10 oM MAR)
SCALE 1178 3 CLEAR CONCRETE COVER SHALL BE 8 CM.
4  RENFORCING STEEL SMALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
AND TIS. 24 GRADE SD 30 FOR DEFORMED BARS.
5 FEINFORCEMENT AND OTHER DETALS OF APPROACH CONCRETE BARRIER
SHALL BE THE SAME A5 CONCRETE BARRIER.
2 CM. CHAMFER- — TRANSITION TO BRIDGE RAILING o -2 GM. CHAMFER
— > i - 6 CONSTRUCTION JOINT SHALL BE PROVIDED AT 1000 M INTERVAL
1 7 JONT WITH  NON JOINT-FILLER SHALL BE PROVIDED
| AT 80.00 M. INTERVAL
2 \ . | 8 APPROACH CONCRETE BARRIER SHALL BE PAINTED 1M BLACK AND WMITE
e e oo MM STRIPE 0160 M, WIDE, N TWO COATS. THE PAINT SHALL COMFORM TO TiS. 327
o AT CORMERS (TYR) il
2 ) 9 THE LENGTH SHALL BE BETWEEN BRIOGE ABUTMENT AND POSITION
) e AFPROACH TRAFFIC SIDE RE GO MM @ 0Z0M i
o 8 AT EMBANKMENT 2,50 M.HIGH,BUT NOT LESS THAN 800 M. IN CASE OF
RB@9 MM@0.20 M\ ~RE @9 MM.@ 020 M
\, DEEP CUT AND HIGH FILL, DRAWING NO.RS~503 SHALL BE USED INSTEAD
§ S = (P RELEDER,  SURMCE OF THIS DRAWING.
_fos f—— SHOULOER SURFACE § "\\ - - - —— SHOULDER SURFACE
joors | I / =) L (3] F{, ‘_cloi_ll__ﬂ_
3 " T \ 7 H
. N, 7 |
9 i -SHEAR KEY (.08 2008%003 M. osol A\ —zom cnameer————' |/ aso
: o O an v @ moou——
v - ﬁ — NOT THE SAME TIME s Ty L@ e
TS
1} —
P NETELPRNG-RETHE Srbh T L‘"q-l LPEI SIDE ELEVATION OF CONCRETE BARRIER
° E | -‘? 0B19 MM, 0.80 M LONG JeALE L
] | 4 A — CONCRETE BARRIER L0z20 |
by HOLE UNDER BARRIER REINFORCEMENT DETAIL | iy ————2CM. CHAMFER ooe
i 3 e ok ‘D-m-m YONT FILLER
- —._J.__JI “DOWEL. 08 & 20 MM, 0.60 M. LONG m.|.___/ DOWEL RE @25 MM .60 M, LONG SSGHQE‘EAR KEY DE1TA|1|;
(e
s ~Top oF
FRONT ELEVATION OF o SHEAR KEY {SEE DETAL) / /f7 CONCRETE waruzn
CONCRETE BARRIER / 5 7 = IKINGDOM OF THAILAND
SCALE 3 a0 - - o — MINISTRY OF TRANSPORT AND COMMUNICATIONS
2 g ——— RUST- OLEUM PAINTED f GREASE DEPARTMENT OF HIGHWAYS
E y E » P 23 03—°~:’,-~3TE£L oR PNC. CAP STANDARD DRAWING
REMARK : ~Tees : 'g!' _l F— SHOULDER SURFACE LE CONCRETE BARRIER AT BRIDGE APPROACH
THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS in -
AND CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH §1 ‘ A DRAIN - HOLE DESIGNED : DOH B CONSULTANTS I{:HECKED:é | DATE JuLY 1994
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED ! e &N SUBMITTED ¢ ofET SCALE A5 SHOWN
: L
BY THE ENGINEER. CONSTRUCTION JOINT DETAIL EXPANSION JOINT DETAIL APPROACH CONCRETE BARRIER TYPE [DRECTON OF LOCATIN & DESIGN DHSOH) P EE——
SCALE 1. 20 SCALE 10 20 SCALE 1170 e . i
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CABLE GUARD
NOT T0

2 _MORE THAN _ s
MAXIMUM DYNAMIC DEFLECTION

|
*DGE OF PAVEMENT
MORE THAN MAXIMUM ———

DYNAMIC DEFLECTION
{ SEE NOTE T)

TRAVELED WAY

" MAXINUM DYNAMIC DEFLECTION

WARRANTING FEATURES

FOR CABLE GUARDRAIL INSTALLATION : NOTES

L CABLE GUARDRML SHALL BE INs'i'ﬂl.LED AT LOCATION FOR VISIBILITY PURPOSE. 1
2 CABLE GUARDRAIL SHALL BE USED ONLY IF ADEQUATE DEFLECTION
DISTANCE EXISTS.
NOT- RECOMMENDED FOR USE |W URBAN AREAS.
4. NOT RECOMMENDED FOR USE IN MEDIANS NARROWER THAN 8.00 METERS,
NOR IN MEDIANS WHICH CONTAIN RIGID OBJECTS. 2
5. CADLE GUARDRAL SYSTEMS AT MEDIANS ARE RECOMMENDED FOR USE ON
IRREGULAR TERRAIN, AND ON WIDER MEDIANS WHERE THE NEED IS ONLY
TO PREVENT POTENTIALLY CATASTROPHIC CROSS MEDIAN ACCIDENTS, 3
& NOT RECOMMENDED FOR USE IN AREAS WHERE IT IS LIKELY TO BE HIT
FREQUENTLY BECAUSE CABLE GUARDRAIL SYSTEMS REQUIRE MORE MAINTENANCE

-

THE SYSTEM OF CABLE OF 18 MM DIAMETER
STEEL CABLES SPACED 7.5 CM TO 10 CM. APART AND MOUNTED ON WEAK POSTS,

'I'I'.iE TOF CABLE HEIGHT RANGES FROM 67.5 CM TO 75 CM. CABLE GUARDRAZL
HAVE BEEN SUCCESSFULLY CRASH - TESTED | SEE REMARK 1) OR OTHER CRITERIA
OF ACCEPTED INSTITUTE

IMPACT PERFORMANCE | THIS SYSTEM WILL GENERALLY REDIRECT VEHICLES IN
THE 1,800 = 4,500 |b. RANGE , THE MAXIMUM DYMAMIC DEFLECTION OBSERVED
DURING THE STANDARD STRENGTH TESTING IS 11.5 FEET {3.50 METERS ),

THE CABLE GUARDRAIL IS FLARED BACKWARD AT FULL HEIGTH TO AN END POST
OFFSET 1.10 METER FROM THE TANGENT LINE. FROM THE END POST, ALL CABLE
STRANDS ARE THEN TURNED DOWN AND ANCHORED TO A CONCRETE BLOCK IN

PER HIT THAN ANY OF THE SYSTEM.
T NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M,

A SLIP BASE DESIGN—\

CABLE GUARDRAIL AT OUTER SHOULDER
NOT To SCALE

DGE OF PAVEMENT

[ MORE THAN MAXIMUM DYNAMIC DEFLECTION
{ SEE NOTE 7

CABLE GUARDRAIL AT RIGID OBJECTS
NOT ¥ TO

SCALE

WHITE REFLECTIVE —
SHEETING TYPE 1

~STRONG CONCRETE BLOCK ELEVATION
[ SEE NOTE 8 2

CABLE GUARDRAIL TERMINAL
NoT To

SCALE

B
= WHITE REFLECTIVE
- SHEETING TYPE 1

~—WHITE REFLECTIVE
SHEETING TYPE 1

TRAFFIC DIRECTION wei

DETAIL OF REFLECTIVE SHEETING ATTACHMENT
NOT TO

SCALE

THE GROUND.
4 THE CABLE SYSTEM IS PLACED ON SUPPOSEDLY " WEAK™ POSTS, THE END POST
IS FURTHER WEAKENED BY USED OF A SLIP BASE.
5 A CRASHWORTHY END TERMINAL IS CRITICAL IN EACH OF THE CASLE SYSTEMS,
BOTH TO FROVIDE ADEQUATE ANCHORAGE TO DEVELOP FULL TENSILE STRENGTH
IN THE CABLE AND TO MINIMIZE VEHICLE DECELERATIONS FOR IMPACTS ON
EITHER END OF AN INSTALLATION.
6 CABLE GUARDRAIL WHEN USED IN A MEDIAN, ONE [OR TWO) OF THE CABLES
SHALL BE INSTALLED ON THE OPPOSITE SIDE OF EACH POST FROM THE OTHERS
T THE DISTANCE SHALL NOT BE LESS THAN THE DYNAMIC DEFLECTION OF THE
BARRIER FOR IMPACT BY A FULL - S$I2E AUTOMOBILE AT IMPACT CONDITIONS OF
APPROXIMATELY 25° AND 60 MPH. (96 KPH.). SOME REDUCTION IN DEFLECTION
DISTANCE MAY- BE JUSTIFIED W THE OPERATING SPEED IS LESS THAN
60 MPH. (96 KPH.),
a Al srm_ SHALL BE GALVANIZED. ZINC COATING SHALL NOT BE LESS THAN
880 GRAMS PER SQUARE METER.
2 REFLECTIVE SHEETING SHALL CONFORM TO TIS. 806 TYPE 1. [ ESEFFICIENT OF
RETRO - REFLECTION LEVEL 1)
10 SPACING OF POSTS SHALL BE REDUCED WITH DECREASING RADIUS OF CURVES
AS RECOMMENDED BY THE MANUFACTURER OR PROPORTION ACCORDING TO
DWG. NO. RS = 301,
SPACING OF POSTS SHALL BE REDUCED WITH INCREASING HEIGHT OF FILL
IN PROPORTION ACCORDING TO DWG NO. RS - 301,
E2. PAYMENT OF CABLE GUARDRAL SHMALL BE MEASURED BY METER INCLUDING
END TERMINAL.
REMARK 1 . cRASH TEST CRITERIA
STANDARD CRASH TESTS ARE F IN NATIONAL € VE HIGHWAY
RESEARCH PROGRAM {NCHRP) PEPORT NO, 230} RECOMMENDED PROCEDURES FOR
THE SAFETY PERFORMANCE EVALUATION OF HIGHWAY APPURTENANCES ™ THiS
REPORT CURRENTLY RECOMMENDS TWO TESTS ON STANDARD SECTIONS OF
LONGIT!JNNM.. BARRIERS, ONE WITH AN 1,800 Ib { 816 KG.) VEHICLE IMPACTING AT
60 MPH, { 96 KPH.) AND 156* TO EVALUATE OCCUPANT RISK, AND ONE WITH A

4,500 Ib. { 2,041 KO.) VEHICLE IMPACTING AT 60 MPH. (86 KPH.) AND 25 TO
EVALUATE THE STRUCTURAL INTEGRITY OF THE CABLES

REMARK 2 :

THIS BARRIER IS SUITABLE ONLY IN SPECIFIC LOCATIONS AND CERTAIN
CONDITIONS, IT SHOULD BE APPLIED WITH THE FIRM INFORMATIONS
CONCERMED AND RECOMMENDED BY THE ENGINEER.

IINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING

IMPLEMENT OF CABLE GUARDRAIL

DESIGNED | DOH & CONSULTANTS lcnscm: é_,. DATE JuLY fo04

SUBMITTED : SCALE NONE

(RECTOA OF LOCATION & DEBXIN Erimiony

APPROVED : ,asﬁéa_,
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;25 CM, CHAMFER

~010 SOLID LINE T /—o.lo SOLI LINE
2
—_ moADVEY SLOPE o oo sigee =
________'_____.__ g 4—
) 528
ne
ROADWAY SLOPE —e |
PAVEMENT ST |
BARRIER CURB AND GUTTE BARRIER CURB
SCALE e SCALE tito

- ROADWAY SLOPE

DETAIL OF CURB

SCALE

STREET LIGHTING IF REQUIRED

i

030 | 0w 030

/— 0.0 SOLID LINE

"= ROADWAY SLOPE | ‘
|
FAVEMENT STRUCTURES

MOUNTABLE CURB AND GUTTE

SCALE t:1e

RETAINING WALL IF REQUIRED
/—-—;—I M. JOINT FILL WITH MOSTAR 113 BY VOLUME
!

4 ! 40X40X4 CM, CONCRETE S5LAB OR CONCRETE RIVING BLOCK

s
/ /| 5 CMSAND CUSHION

il i =
|
|

———BLOCK SODDING (NUAL NOI GRASS

ARFIER CURB B GUTTER

OR BARRER CURB

QI SOLID LINE

—EARTH FILL IN MEDIAN (SEE NOTE &)

AND GUTTER OR CURB AT RAISED HEDIA;;I
F 1

FILL UNDER SIDEWALK
( SEE NOTE 7)

SIDEWALK SLAB
NOT  TO SCALE

WHITE STRIPE

BLACK OR YELLOW OR RED STRI
T PE

Vs |—mo S0LID LINE

CURB MARKING DETAIL
NoT 0 SCALE

g
gi .I. -
| =
J K
I
ROADWAY SLOPE —— | l
PAVEMENT STRUCTURES —— I P
MOUNTABLE CURB
SCALE 1010
NOTES :

L

2

3

Fl

L

L3

T

o

a3o 030

015 | 0.15

/—OJCI SOLID LWNE

ALL DIMEMSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
COMCRETE SHALL HWAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 210 KSC, FOR 18X18515 CM, CUBE AT 28 DAYS, AN APPROXIMATE MD(

DESGM PER CUBIC METER IS SUGCESTED AS FOLLOW :

FORTLAND CEMENT TYPE 1 /O KEAMIN)
SAND 043 W
CRUSHED ROCK OR GRAVEL Q86 wt
CONCRETE SLUMP 10 CHIMAX )

REINFORCING STEEL SHALL CONFOAM TO TiS. 20 GRADE SR 24

4034004 CM CONCRETE SLAB SHALL CONFORM TO TS 378

WHITE , BLACK , YELLOW AND RED PAINTS SHALL BE GLOSS ENAMEL PAINT
AND CONFORM TO TIS. 327

EARTH FILL IN MEDIAN SHALL 8€ TOP SOIL.

Fili UNDER SIDEWALK SHALL BE THWE SAME MWATERIAL AS EMBANKMENT
AND COMPACTED TO 90 %({MIN) STANDARD PROCTOR [DOH. = T10T )
LOCATION FOR CURBE MARKING SHALL BE AS SHOWN ON PLAN OR
DIRECTED BY THE ENGINEER

JOINT N COMCRETE CURE 8 CURB AND GUTTER SHALL BE SPACED AT 1000 M.
INTERVAL , THE WIOTH OF THE JOINT IS 1CM, AND FILLED WITH MORTAR 1:3
[PQFTI.ID;D CEMENT - SAND } BY VOLUME.

THE' WIDTH MAY BE 0.50 M

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF E_mmn'rs

CONCRETE CURB & CURB AND GUTTER DETAILS

DESIGNED . DOH. 8 CONSULTANTS |m:é—_ DATE JuLY 1994

SUBMITTED : SCALE AS SHOWN
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10 (M, — !

0,10 (MIN

RECTEN,
2 DIRECTION
0,10 IHIN 1

TRAFFIC_DIRECTION
010 (MING

TRAFE
TRAFFIC

PLAN OF UNI- DIRECTIONALTYPE ROAD STUD

SCALE

SINGLE BROKEN LINE

RURAL - — - - [ —
300 500 = 12,00 1200
200 o 1200 .
URBAN - mem ?M-F': l-sﬁ-- - maew w wmem W
SINGLE SOLID LINE
| 1200 1200
RURAL
06400400
URBAN F - -
DOUSLE SOLID LINE
1200 1200
RURAL = - u!
i
URBAN
BROKEN LINE & SOLID LINE
12.00 1200
RURAL B!
s0q | 300 |
e )
URBAN = rki

ROMJ STUD AT GENTER LINE OF ROADWAY

SCALE

TYFE @ 600 M

TRAFFIC piRECTION = .

TRAFFIC MRECTION (==

/ /

e UN|- DIRECTICHAL TYPE @ 6.00 M.
rﬁ"“‘l—'}c UNI-DIRECTIONAL TYFE @ 600 M- ﬁ
Pecrioy /

TRAFFIC DIRECTION =>

/

UNI=DIRECTIONAL TYPE @ 6.00M————'

ROAD STUD AT CHEVRON HATCHING

NOT SCALE

TRAFFIC DIRECTION

PLAN OF BI-DIREC'ITSMLTYFE ROAD STUD
NOT

SCALE

BROKEN LINE
RURAL
URBAN

S0LID LINE

RURAL

INSIDE EDGE LINE
RURAL
URBAN

OUTSIDE EDGE LINE

L 010 IMIN] d

SIDE ELEVATION OF ROAD STUD
* wot | 7o SCALE -

RURAL
URBAN
ROAD STUD AT LANE LINE & EDGE LINE
NOT X T0 | SCALE
e ——UNI = DIFECTIONAL. TYPE (@ G00M
/ |

B)- DRECTIINAL “‘PE7

=
aarric omEcTEN

~<J= TRAFFIC DIRECTION

Vil

UNI- DIRECTIONAL TYPE & 600M

UNI-EIIREE';'IOM_ TYPE (@ 6.00M

[ ERETIGNAL TR

L L UN-DRECTIONAL TYPE @ 600N

ROAD STUD AT CROSS HATCHING
NoT T0 SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. ROAD STUD SMALL BE MADE OF ALLUMINIUM OR ALLUMINIUM ALLOY.

SIZE 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 DISTORTION OR CRACK.

3 FREFLECTOR SHALL BE I‘EI.LCM OR WHITE REFLECTIVE BEADS WHICH MANUFACTURING
EXCLUSIVELY FOR REFLECTOR, AMOUNT OF BEADS SHALL BE MOT LESS THAN 40
PER SIDE , EMBEDED TO THE ROCAD STUD,

4. THE PROCEDURES OF INSTALLATION
4] THE HOLE SHALL BE DRILLED WIDER THAN DIAMETER OF THE SHANK ABOUT 3 MM
42 MATERIALS IN THE HOLE SHALL BE REMOVED .,

4.3 EPOXY ADHESIVE SHALL BE APPLIED Ftl_l:" INTO THE HOLE.

44 THE SHANK SHALL BE EMBEDED WTO THE HOLE, THE ROAD STUD SHALL BE
PRESSED UNTIL EPOXY ADMESIVE SHALL BE BLEEDED TO ADHERE BETWEEN
PINEMENT SURFACE AND ROAD STUD,

& ROAD STUDS AT CENTER LINE OF ROACWAY SHALL BE Bi-DIRECTIOMAL TYPE
OTHERS SHALL BE UNI-DIRECTIONAL TYPE.

6. AOAD STUDS SHALL BE iMs’TlI.L!D BEFORE PRC STATION OF CURVE AND AFTER
RT. STATION OF CURVE ABOUT 65 METERS.

7. INSTALLATION OF ROAD STUDS N CURVE WITH RADIUS MORE THAN 320 METERS
SHALL BE INSTALLED AS I’n}!BENT Ns'!‘lII.LM‘IQN.

TABLE 1 INSTALLATION OF ROAD STUD ON TANGENT
SPACING OF ROAD STUD
(8]

COLOUR OF
TYPE OF LINE LOGATION
REFLECTOR| pocni | urean
CENTER LINE
SINGLE BAOKEN LINE YELLOW 2400 12.00 BETWEEN BROKEN LINE
SINGLE SOLID LINE YELLOW 12,00 400 ON SOLID LINE
DOUBLE SOLID LINE .I'ELLG\I' 1200 400 BETWEEN DOUBLE SOULID
FOR MULTI - LANE LINES
LANE LINE
BROKEN LINE \;‘HITE 24.00 1200 BETWEEN BROKEN LINE
SOUD LINE WHITE 1200 6.00 OM SOLID LINE
EDGE LINE
INSIDE EDGE LINE, YELLOW 2400 12,00 OM EDGE LINE
" QUTSIDE EDGE LINE WHITE 48.00 24.00 ON EDGE LINE

TABLE 2 INSTALLATION OF ROAD STUD IN CURVE
SPACING OF ROAD STUD

COLOUR OF

M)
TYPE OF LINE prs LOCATION
REFLECTOR 215 CURVE
BETWEEN
106-300H, [5S TRINIOOM
BROKEN LINE 12,00 - BETWEEN BROXEN LINE
THE SAME
SINGLE SOLID LINE 12,00 400 ON SOLID LINE
COLOUR A5
DOUBLE SOLID LINE 12 .00 4.00 BETWEEN DOUBLE SOLID LINES)
THE LINE
BROKEN LINE 6 SOLD LINE 12.00 4,00 BETWEEN THE LINES

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROAD STUD

DESIGNED | DO, & CONSULTANTS |I'.‘I|ECKED & DATE JULY 1994

SUBMITTED : Y i SCALE  NOME
Mﬂmmm"&! DESIGN DAISON) mm.ns_w1
APPROVED : f
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REMARK : Q- PASSING Z0MES 1M OPPOSITE ,1_%%5-'&" S R,
DRECTIONS WAY R MAY WY OVERLIE. 51‘“5 \;:_ — — __!4__'3;,
DEPENDING ON ALIGMMENT i FoR goa
b Sore e . O a5t g,

wiilR [ rermne
y [ iwr 7
) / . ! %ﬂm} h,-i!;!c{.

S
T

i,
a,0' = BEGIN NO-PASSING ZONE W
8,6 = END NO-PASSING ZOME

NO-PASSING ZONES AT HORIZONTAL CURVES
NOT ™ SCALE

E | PO S siG g,
vﬁ%qa“" e i EreriL
W e E (o TTE e

f 150.00{u) : —r STRPIYELLOW)
A, —& STRIPLYELLOW)
] 7 ! 7
DIRECTION OF TRAFFIC —{= .Y b i
T —
<=1 DIRECTION OF TRAFFIC

l_ - _.'.5.99.9.“!!‘!‘!‘44
o,d = BEGIN NO-PASSING ZOME
b, 8« END MO-PASSING ZONE PLAN

NO-PASSING ZONES AT VERTICAL CURVES
NaT TO SCALE

_ MO-PASSMG JoME- 0 @ JHTERSECTIM JSTAIIING DM —t
I— 150,00 M.OMIN. } T IVARIES ) 150,00 MIMIN |
i —SHORT § STRIP

=\

5 COMIN Vo TRAVELED Wai¥ WIDTH

—
_—

| moomme |
TBO0(MIN G

- REGULATORY

‘~——ISLAND (SEE DETAIL}

NORMAL TRAVELED WY

Imvpmmlcmmmcg‘guwrmmm

5

CALE
PAINTING AT CONCRETE
HOT To

® THE WIDTH MAY BE OS50 M.

—WARNING SIGN (2-61)

l_ 150,00 (M) 4

& STRIP{YELLOW) s,

e
-4

EDGE LINE (WHITE] —

BRIDGE

HOT

—EDGE LINE /—E-DEE OF FAVEMENT
/ F
¥

== /—N’TUD'M SOINT

TR
= = LANE LINE

DEPRESSED OR RAISED MEDIAN

=
==

MARKING AT CONCRETE PAVEMENT
HOT TO SCALE

A R0 500ART

b 200 M. OR VARIES
AS SHOWN ON
INTERSECTION DETALS

4.00

—Z.00M OR VARIES

LI
=]

VB0 M (M)

DIRECTION OF TRAFFIC ===

/A,__—OFFSET 100 M

~USE BARRIER CURE
/ /] AND PAVED MEDIAN
UMLESS OTHERWISE

" DESIGNATED

="F= DIRECTION OF TRAFFiC

SIGN (1-32] b“i»

~BLACK=WHITE PAINT (TWO TIMES) Eg

—————YELLOW 50U e b Al
CURB
oy L?rLANDmDETsAJnﬁ

APPR!
TO

OACH

L_ __150.00(M) .I

SCALE

BLACK PAINT ——— —

WHITE REFLECTORIZED PAINT——,

PAINTING AT BRIDGE ENDS
SCALE

NOT ™

TABLE MINIMUM PASSING SIGHT DISTANCE

85 PERCENTILE SPEED MINIMUM FRSSING SIGHT CESTANCE
(KPR (18]
50 150
&0 a0
T 210
a0 240
a0 278
100 ns
no 345
2o 380
NOTES :

I ALL DWMENSIONS ARE 1N METERS UNLESS OTHERWISE MDICATED

2 AL MARKINGS SHALL BE IN ACCORDANCE WITH THE DEFARTMENT OF
HIGHWAYS® TRAFFIC CONTROL DEVICE MANUAL , PART 2 ISSUED BE 2533

3 PAVEMENT MARKING FOR THE ASPHALTIC CONCRETE AND THE REMFORCED
CONCRETE PAVEMENTS SHALL BE REFLECTORIZED THERMOPLASTIC PAINT,
oanlromms TO TIS. 542, PAVEMENT MARKINGS FOR THE SURFACE TREATMENT
PAVEMENT SHALL BE REFLECTORIZED PAINT CONFORMING TO TIS 415 AND TIS 543

4. THIS DRAWING SHALL BE REFEREMCED TO' DWG. NO. RS - O3

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

MARKING DETAILS-I

DESIGMED: DOM. B CONSULTANTS [cumsu: g_;_f__, | DATE JuLy 1994

SUBMITTED : afet SCALE  NONE

FORICTOR OF LOGATION & DESIGN DAVISICN] WG NO.RS-602

APPROVED :

o
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—— e [ 0.0 =
[ . S R Y- E—
RURAL
= —_ (=} ==} :!__ulﬂ -
fiog| 3c0 | !
URBAN

- SINGLE BROKEN LINE

I - =010 -
SINGLE SOLID LINE
_ |l s
= J ——10i0-040
fomwo »
DOUBLE SOLID LINE
[ew =
1 ———— ——Lop-040
| Fow =
a0 | a0 =
BROKEN LINE & SOLID LINE
E _ jow e

;47 . O i:[mm
}_ — -| \4’( T Tow

DOUBLE LINE WITH CROSS HATCHING

® STAMDARD WIOTH IS 10CM, THE ADJUSTED WIDTH SHALL CONFORM TO THE TABLE.

CENTER LINE MARKINGS
NaT ™ SCALE

= . :_‘om--

® % STANDARD WIDTH IS I0CM, FOR UNINTERRUPTED-FLOW HIGHWAY WITH ADT.

1S MORE THAN 32,000 VEWCLE /DAY, THE WIDTH SHALL BE 15CM
EDGE LINE MARKING
NOT TO SCALE

TABLE : WIDTH OF CENTER LINE MARKING

A TWO-LANE HIGHWAY
ARE N CENTIMETERS

ADT. [ WIDTH OF TRAVELED WY (METERS) ’
(VEMICLE /DAY) | 500 | 550 | 600 | 650 Ll

e e | ;'.::o.le waw

= = —Lo san
ool a00 | ‘
BROKEN LINE .
— — [ __foze-030
L__zooJl_ 400 _I

WIDE BROKEN LINE

= = — | e § — ..!‘:O.‘O
oo, 200 | '

SHORT BROKEN LINE

- 1 g0 xms

SOLID LINE

® = » FOR UNINTERRUFTED - FLOW HIGHWAY WITH AOT IS MORE THAM
%2,000 VEHICLE / DAY, THE WIDTH SHALL BE IS CM.

LANE LINE MARKINGS
NoT 0 SCALE

[ | — Tom-os0

STOP LINE MARKING
NoT ] SCALE

] 3 3 0 3 3 ] _Teaooee
o] o)

GIVEWAY LINE MARKING
NOT bl SCALE

TRAFFIC DIRECTION ===

2 s

B. MULTILANE UNDIVIDED HIGHWAY (DOUBLE SOLID LINE)
{ NUMBERS ARE IN CENTIMETERS)

ADT. WIDTH OF TRAVELED WAY (METERS )
(VEHICLE / DAY) |LESS THAN 1400(1) 14.00 MORE THAN 14.00
MORE THAM BOOO | © WIDTH 10 WIDTH 10 WIOTH 10

GAP 10 GAP 10 GAP W
MORE THAN 16000 WIDTH 10 WIDTH 15 WIDTH 18

GAP 10 GAP 15 GAP 18-801(2)
MORE THAN 32000 WIDTH 15 WIDTH 20 WIDTH 20

GAP 15 GAP 20 GAP20- BO(2]

REMARKS: (1] FOR ULTIMATE STAGE WHICH THE TRAVELED WAY WIDTH IS LESS THAM 1300 METERS,

THE CENTER LINE MARKINGS SHALL BE TWO-LANE HIGHWAY FORMAT.
(2} IF WIDTH OF GAP |5 MORE THAN 40 CM., THE CENTER LINE MARKING
SHALL BE DOUBLE LINE WITH CROSS HATCHING FORMAT.

A
A

o

LESS THAN 500 7 7 10 10 10 10
MORE THAN 500 10 10 10 e 10 10
MORE THAN 4000 | 10 10 15 15 15 15 2ol
MORE THAN 8000 | 10 1o 18 15 15 20

" <}= TRAFFIC DIRECTION

TRAFFIC DIRECTION ==

4 e |

Qo

<P TRAFFIC DiRECTION

CROSS HATCHING MARKING
NoT Ta SCALE

B - 8
A5 nonononoon,

]DEII]DHEDUUE W
Ean el

CROSSWALK MARKING WITH LONGITUDINAL LINES
FOR ADDED VISIBILITY

As O30-080M

B = 100 M

€ = 200-400 M
D= 054

E* 0BOMWM

Fs 080M

STANDARD CROSSWALK MARKING 4

CROSSWALK MARKINGS E
WoT T SCALE o

TRAFFIC DIRECTION et

Lo josalosnl oo |

5.00

o70 lasoiosol 080 |

[~ 1
.(Qd\/d_g_! |_aso b3 oms| |
DIRECTIONAL ARROWS
SCALE 1580

1]

oz | 02q]

= ¢

AT BEGINMING OF TAPER FOR DECELERATION LANE, AT BEGINMING OF TAPER FOR DECELERATION LANE,

| 3.0 .@

TR

030

@ @—"zmm-s—-_:__—=

"6
TRAFFIC DIRECTION ==
TRAFFIC DIRECTION == =
F2 o

4 T

R

y a0 N

NS

TRAFFIC. DIRECTION e—pm R

CHEVRON HATCHING MARKING
NOT SCALE

FOR NORMAL INSTALLATION

FOR DIVIDED HIGHWAY

LONG DIRECTIONAL ARROWS
SCALE 1:100

NOTES :
I, ALL DIMENSIONS ARE IN METERS UNLESS CTHERWISE INDICATED.

2. THIS DRAWING SHALL BE REFERENCED TO DWG. NO. RS-802

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
MARKING DETAILS-I

DESIGNED: D.OH & CONSULTANTS 1mﬁo: é“ DATE JuLY 1894

SUBMITTED : Pl SCALE AS SHOWN

’
IPEGION OF LCGATION & DESOM Cr/tion WG, NO.RS-B03

APPROVED :

A1) TR GENESAL) SHEETHO. 48




L3501
Sl
— S ;I_ ~STIRRUP 06 M. 0.15 M s
gl @9 M@ 025M L —a-ar MM i
o H
- L i g Fe
H—] __;_ ;_ [ hy STIRFRPS 06 MM @ 015 M.
o
: [ | @ [ ‘.S) i =
SAND EMBANKMENT ]_ CASTIRON TURN BUCK — ; ol uga ~B-0 5 MM,
— i | &
[1 “ : . 3 L SECTION (A)-(A)
I = 7 = SCALE 1 e
3 | 1l
| (] 1 = L oy
i | S 4 ;
0 8 MM.@ 025 W 5 ;_
PLAN |"'°"29“| e M oM 0 1T 1 STIRAUF @6 WM. @ 015 M.
T -
RETAINING WALL TYPE I ! ! | E—E 1 L
staLE 1S DETAIL OF R.C.WALL

rpw ~ SCALE L
1 120

F i_ 120 __1 030

8 o
SE "SECTION (B)-
. -

r.O.J?.H. I.QQ?

e
(I

: . T
g: o . l ~CASTIRON TURN BUCKLE §! D”—"gﬂm? 6 ML OIS M
1 ! T ] 1 | ALLOWABLE - 9
: i : ! ] 5 | . TENSION 2,709 KB i - el a0 @ M.
| 1 | | ! | ¥ |
i qol AR E g . ! DETAIL OF PILE  SECTION (C)-(C)
! | H f t K| o | 3 ———TIE ROD @ 15 MM.(SEE NOTES) i scaLE 12,5 StaLE e
i RC. WALL | i RC. WALL i | . [ i
| | | i 5| | u
i i - !
H ! ! : 3 L ol o esowm. ] g
! H i ; <
H g
) 0
I & el L9
| NOTES :
z: === 1= 4 1’ . ALL DIMENSION ARE N METERS UMLESS OTHERWISE INDICATED .
| 2. COMCRETE SMALL HAVE A MBIMUM ULTIMATE COMPRESSVE STRENGTH OF 210 KSC. FOR
% 4%15 CM. CUBE, AT 28 DAY AN APPRONMATE MO( [ESIGN PER CUBIC METER 15
| SUGGESTED AS FOLLOWS !
| PORTLAND CEMENT TYFE | 380 KE {MIN )
b SaND 0.43% w!
CRUSMED ROCK OR GRAVEL 086 W
CONCRETE  SLUMP 10 CM. (MAX)
8 3. CLEAR CONCRETE COVER SHALL BE 2.5 CM.{MN).
FRONT VIEW SIDE VIEW 4. RENFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR 24,
RETAINING WALL TYPE g . EMINMNG WALL TYPF E 5. TIE ROD SHALL BE COATED TWICE ASPHALTIC MATERIAL AND WOUND WITH SACK,
Iu:m_ P . % -_..nz}._' 6. THE PV.C FPE FOR THE SLEEVE SHALL CONFORM TO TIS.I7 CLASS 13.5 THE SLEEVE
STEWALK - ““-._:.-; e SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUFPLY DISTRIBUTION FIPE
slESE '|: !‘ - 2 n TO THE ROADSIDE BUILDING IN CASE OF MO DISTRIBUTION PIFE OR NO ROADSIDE BUILDINGS,
| 06 M@ D20M THE SLEEVE SHALL ALSO BE MADE BUT AT THE PONTS EXPECTING FOR FUTURE WATER
g 2 / o SUPPLY AS DIRECTED BY THE ENGNEER AND THE ENDS OF THE SLEEVE SMALL BE
- - —————SLEEVE BV.C PPE 01" PASTERNG —— /s ek
| .| i \SEE NOTE 61 \ y, PLUGGED, WITH PV.C. PLUG WHEN NOT M USE.
[ o \ / —SIOEWALK
4 T ——GROUND LINE - \ 4 / =
s = e e
it LN A et KINGDOW OF THAILAND
3 N N ) f i MINISTRY OF TRANSPORT AND COMMUNICATIONS
+5 = ) o ; T DEPARTHENT OF HIGHWAYS
= | T h ——— oz E; / SLEEVE PV L. PPE B | "(SEE NOTE 6) . STANDARD DRAWING.
29 ; 12
A_ i . R = 17 ;,—’_ et RETAINING WALL-T
a4 = — .
TE LT T TSl IEAN CONCRETE 1136 BY VOUME 8 ¢
l a 3 é’»_ PO A R i 4 - e - Ty e TTEAN CONGRETE 1136 BY VOLME DESIGNED: DOH. & CONSULTANTS ]muma:‘;:._ DATE JULY 1994
W - L z TEAIE MR - T e cOARSE SAND =
IMPROVE FOUNGATION WITH— oo om0 o d SUBMITTED : Q}»'rf"_ _ SCALE 45 SHOWN
SUBGRIDE MATERIAL F NECESSRY T . ol JRCTCN OF LOCATICN & CBEGH DVIHON DWG. O, RS=T01
RETAINING WALL TYPE I ( RETAINING R.C. WALL) RETAINING WALL TYPE I (MASONRY BRICK WALL ) APPROVED : P =
SCALE 1128 SCALE 1.12.5 | [DRECTCA GENERALY ”




IS0ctH-01ZE

THE FRONT SURFACE——,

DETAIL OF BASE OF RETAINING WALL ,
WEEP HOLE AND EARTH BACK FILL

4

BY VOLUME +

RETAINING WALL,HEIGHT1.00 M.
ot ™ SCALE “i

~ CORNER BARS pi !

4=@12 MM, FOR 18 x 18 CM,PLE

', 4= @16 MM. FOR - 20x 20 CM_PILE

EXPANSON JONT \

{OF WaLL } \
o AT CHANGES OF THE ',
= BASE WITH BUT MOT Y

B(PANS!ON JOINT DETAIL OF WALL

NOT SCALE

_-? 'Us

00,
o6 MM, STWTLH' RIS G

SCALE

1\ _'Jl \ f’:r/t-’?_;;:n‘:ulsm |20l 85 25
= — T \ i et
L t —1 CM. ASPHALT ' Fi PLAN OF PILE
i FILLER J MT T SCALE
O - S —CORNER BARS
The ek sumace—/ Rl SECTION .—O SECTION ©-©

©n

e - SR
b es 1 Lo semgen

—q vt@llllllll'llllﬂ}:

[ e

NOT

DETAIL OF

SCALE

~ELEVATION OF WALL BASE
/ »

CORNER BAR AT PILE HEAD

]

o 1
1 —s1 5 > =
10, 110 - =
PP EnEREI I8
s 1
) — 52 i 56
h JBT f,fff 77 m E] T :
E B 2 ) 1] A 1
s = FE HP| e
!m Sidish=s ~52
SIDE VIEW OF RETAINING WALL SHOWING - - - g7 8 :
POSITIUN AND DIST#M'.‘EB OF SHEAR KEY |_2a_] e Lt | " _L
e RETAINING WALL , HEIGHT 2.01-3.00 M. - EOE N S - ST REIRFOCEMENT OF | BtER
AREIC I PLAN OF PILE WALL ,HEIGHT 2.01-3.00 M.
e e i WOT  TO SeaE war T scaLE
|250) 35 | 30 [ 15 |4 fi0 2 e e
NOTE | 1 CASE THE WEIGHT,M I5 N THE ss— I 1758 T I:i]
INTERVAL OF THE MEIGHT GIVEM N THE TABLE sa— N W L |
THE VALUE 0,A,C1,C2 &ND C3 SHALL BE 1 b F
CALCULATED FOR THE HEXGHT, H BY LINEAR .',_|‘ {i} i |
RATIO COMPARRG (N THE INTERWAL OF THE Vo Ly oo 118 " S
HEIGHT GVEN. THE VALUE B SHALL BE = £ Rt s 4~ E] 56
CALCULATED IN THE SAME WAY IN CASE OF S Lo gl g , 1
RETAINING WALL USMG SPREAD FOOTING. / by RS f "j [E] 8| 1
USING THE VALUE B WHeCH ARE GIVEN B e
THIS TARLE FOR RETANING WALL USING ] 4-E120£20 FLES ﬁ
ALLOWABLE LOAD . _E.
|| remoeie | ] L
& % . R ol s e
E_ - RETAINING WALL ,HEIGHT 1.01-2.00M. - ¥ REINFORCEMENT OF INNER
g _ i b i FLAN OF<PILE WAL, HEIGHT < 2.00 M.
5 15K 1500 FABRIC. WRE 3 2'6 T TO scate SEME
& ey T a" o T = ==
- ' e e 87 _ _’Eﬁ B
" COMPACTED COARSE SAND h | -
A" CRUSHED ROCK OR 1 ° GRAVEL i R s B ol
gf xomr.uogn 4" WEEP HOLE D 300M snz--‘-;—l—' il ey ]DT- 1 E{ : g
{ . = COMPACTED CLAY( OR LATERITE] ) L eiex A s —AROLND BUTT WELDWG
EL L 1 a0 L |+ ALLOWABLE LoaD 5 OF CORNER BARS
. CEERN ST TR AN, COMCRETE 1'3:6 20, s g @ T/RLE Lo —CUT OFF PRE MEAD
P s ;

CONSTRUCTION SPECIFICATIONS

0

GENERAL NOTES FOR RETAINING WaLlL
|| CONCRETE SMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STREMGTH OF 210 KSC FOR Bx15x15 CM,
AN APPROXIMATE MIX DESIGHN PER CUBIC METER IS SUGGESTED AS FOLLOWS @

PORTLAND CEMENT TYPE 1 350 KG. { MIN. }
S6ND 043 i
CRUSHED ROCK OR GRAVEL 088 u
COMCRETE  SLUMP ([:] ML MAX, )

015-0.50. BY WEIGHT
THE LEAN CONCRETE SHALL BE PLACED FOR

WATER - CEMENT RATIO
1.2 AFTER THE 15

THE BASE WITH 10 CM. AROUND WIDER THAN THE FOUNDATION THE MIX DESIGN OF THE LEAN CONCRETE IS 11306

BY VOLUME

1.3 CONCRETE COVER SHALL BE 25 CM EXCEPT FOR THE FOUNDATION STRUCTURE THE CONCRETE COVER SHALL BE 5 CM
IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART OF THE WALL AND THE FOUNDATION FACING THE

MARINE SOIL SHALL BE ADDED 2.5 CM. FROM THE DIMENSIONS SHOWN ON THIS DRANING .

.4 EARTH BACHFILL SHALL BE SANDY SOIL OR GRAVEL SOIL OR ROCK OR OTHER SOL M THE CONSTRUCTION AREA HAVING

THE SAME QUALITIES BY THE APPRMAL OF THE ENGNEER.
SPECIAL NOTES OF RETAINING WALL USING PILES

2.0 THE ELEWATION OF THE FOUNDATION SHALL BE AT LEAST THE SAME ELEVATION AS THE EXISTING GROUND LINE.

MEASRED FROM THE SURFACE OF THE LEAN CONCRETE ™ MO, 1.2
22 RCPLES USID ARE AS SHOWN IN THIS DRAWMG AND SHALL MEET THE FOLLOWING REQUIREMENT
2z
LESS THAN 12 TONS AND THE LENGTH OF THE FILE
FOR RETARNNG WALL WITH 2.01=3.00 M. IN HEIGHT
2.z.2
LESS THAN 6 TONS AND THE LENGTH OF THE

FOR RETAMING WALL WITH |.01= 200 M, IN HEIGHT.

20x 20 CM. PILES SHALL BE DRWVEN TO SUCH A DEPTH THAT IT CAN SUPPOAT THE ALLOWSEBLE LOAD OF NOT
UNDER THE GROUND SURFACE IS NOT LESS THAN 000 M

20 # 20 CM.PILES SHALL BE DANVEN TD SUCH A DEPTH THAT [T CAN SUPPORT THE ALLOWABLE LOAD OF NOT
PILE UNDER THE GROUND SURFACE IS NOT LESS THAN 0.00 M

BB CW. PLES SHMALL BE DANVEN TO SUCH A DEFTH THAT IT CAN SUPPORT THE ALLOWABLE LOD OF NOT

CUBE AT 28 DaYs,

10 CM.THICK AS

LESS THAN'Z TONS FOR RETAMNG WALL WATH NOT MORE THAN 1.00 M. N HEIGHT

THE

FOLLOWS.
2240

2z.42

226 PLE

SHALL BE BENDED ORWELDED WITH THE SAME SIZE OF BARS AS SHOM

3. REINFORCRG STEEL WOTES
31 AL RENFORGING STEEL SHALL BE INTERMEDIATE 'GRADE DEFORMED BARS { CONFORM TO TIS.24 GRACE 50 30| EXCEFT

FOR BAR DIAMETER LESS THAN 12 MM WHICH MAY BE OF STRUCTURAL GRADE {CONFORM TO TIS.26 GRADE SR 24 )
IN CASE OF SPLICING OF THE REINFORCEMENT, SPLIONG SWALL BE BY ARGUND BUTT WELOING WHICH THE STRENGTH OF
WELD JONT |5 NOT LESS THAN THE WLTMATE TENSILE STRENGTH OR Y LAPPING SARS WITH THE LAP LENSTH NOT
LESS THAN 20 TIMES THE BAR DIAMETERS FOR THE WTERMEDITE GRADE REINFORCING STEEL {40 TRMES THE BAR
DIAMETERS FOR STRUCTURAL GRADE REMFORCING STEEL). LOCATIONS OF THE LAPPED BARS SHALL BE SPACED APART
NDER CONSOERATION OF THE ENGINEER,

32

NOTES

1. ALL OMENSIONS ARE N CENTMETERS UNLESS OTHERWISE INDICATED ,
2. ANY PROBLEMS DUE TO THE DESIGMATIONS SHALL BE COMSUERED AND DECIDED BY THE ENGINCER .

3. RETANING WALLS

CONCRETE FOR PILES SMALL MAVE A MIMMUM ULTWATE COMPRESSIVE STRENGTH OF 300 KSC. FOR Bxi%x S M. CUBE
AT 28 DAYS. AN APPRONIMATE MIX DESIGN PER CUBIC METER 15 SUGGESTED AS FOLLOWS

METHOD OF DETERMINMG THE ALLOWABLE LOAD {STATIC PIPE LOAD TEST) SHALL BE CALCULATED A8

™ CASE OF & TEST PIPE SUPPORTED \THE APPLIED LOAD MUST NOT BE LESS TMAN THE GIVEN ALLOWISLE
LOAD FOR FILES IN NO.2.2,NO222AND NO. 223 AND IF THE AVERAGE SETTLEMENT OF 4 PILE (THE TOTAL
SETTLEMENT OF A PILE AT THAT TIME/THE APPLIED LOAD AT THAT TIME )DOES, NOT EXCEED O 025 CM/PLE
IN 24 HOURS, THE ALLOWABLE LOAD OF A PILE IS HALFOF THE APPLIED LOAD AT THAT TIME.[SAFETY FACTORs2Z)
IF THE SETTLEMENT RATE OF A PILE EXCEEDS THE VALUE GIVEN IN NO.2.2.41 OR THE APPLIED LDAD 15
LOADED T A NEAR-FALLFE CONDITION, THE APPLIED LOAD SHALL BE DAVDED BY2.5 TO BE THE ALLOWAALE LoAT]
LSAFETY FACTOR = 2.5) W CASE F THE ABOVE METHOD CAN NOT CETERMINE THE LOAD OF 4 PLE, THE
ALLOWABLE LOAD CAN BE CALCULATED BY USING ONE OF THESE PILE DRIVING FORMULAS SUCH AS HILEY
FORMULA, JANSU FORMULA GR DANISH FORMULA AND THE SAFETY FACTOR USED FOR THE THREE FORMULAS
SHALLNOT BE LESS THAM 3 TIMES OF THE CALCULATED LOAD,

PORTLAND CEMENT TYPE 1
SAND 043 L]
CRUSHED ROCK OR ORAMVEL 0.86 M.
CONCRETE SLUMP L] CM.(Max. )
WATER - CEMENT RATIO 0.40=0.45 BY WEIGHT
HEADS SHALL BE CUT OFF BEFORE THE RETAINING WALL BASE |5 CONSTRUCTED AND THE CORNER BARS
IN THE DRAWING

ars WG, (M)

SHOWN ON THIS DRAWNMG SHALL BE USED FOR ROADWSY EMBAMKMENT THAT |S PROPERLY DESIGNED

o WEEP HOLE = e T REINFORCING STEEL FOR ONE LINEAR METER OF RETAINING WALL
| | More THAN 10.00 Iu = [ % = -~ CORNER nm @_[ 40 12 MM.STRAND e "HEXHT 300 W, NEIGHT 2.00 W REWHT 100 .
L B== - - = —— oo ot oS v o Sl o P e o (52
PLAN OF BASE OF RETAINING WALL USING PILE  REINFORCEMENT OF I8x 8 CM. AND 20 x 20(}M.PILES = sl b e | bl a1k
SCALE 20 :
WHEN WALL HEIGHT VARIES LINEARLY WITH LENGTH 0.707L 029%. Ry 2 INCDO E THAI AND |
SL.E ! MEASURED, |
¢ —_— iy c::l OB ML WIS M TS [ m-=,'——,\“; 25 umwm D(IEDWONMMQTFABLHCI&AI&&&NCRONS
m rnu':ux:go‘::aﬁ LENGTHNU\‘W—| 1100M.FOR' 20 x 20 CM. PILES "T\-‘_ 1 » 19| DEPARTMENT OF HIGHWAYS
x| o Kl STANDARD DRAWING
7 % l b 020TL + 05861 b q.eo:_l._..:. (oo ron e o s L o d ':_ :lj:: —II: , ? “:: D Jlm |:: r: :: RETAINING WaLL- T
L woT . "'J:j | i70 |3 |20
: s e -18.00M For 20820 v PLES msunnmwd e ] 9 2% 00| 00| 0 |00 |9 200 | 0 |wo | [ DESIGNED: D.OM, B CONSULTANTS |cn=r.«su:é= DATE JuLY 1994
| N— . S— - o . v -
s o i = Y ;gﬁmg“u:réumu OF BAR M CASE THE HEIGHT OF WALL IS LESS THAN THE VALLE GIVEN. it ':ULJ{". BRI B
SIDE VIEW OF RETAINING WALL USING PIPE PICK-UP EETNLS FOR PILES =+ |OR_AS SHOWN N CROSS - SECTION RCTON O LTI 8 e I DWG. Ho.RS-T02
WI’IEN WALL HEIGHT WRIES LINEARLY WITH LENGTR Hox SCALE |4
= T = e SHEETNO. 50




E

N

JONVHING

LBIELL

50000 M 500.00 M,

* IM CASE OF NO AREA FOR PROVIDING THIS SIGN
THE SIGN 12-48-60) SHOULD BE REPLACED.

% THE SHORTEST DISTANCE FOR INSTALLATION ABILITY

1
2

= i s ' i Bl 1 4 -@q :
~[eaanntsnunv ﬁ%
,p_'Fronlugs Rd. s

. fndne i

LEFT | J w
WLEGNHZED——J‘—J | .

WHITE. RAINT ; # SEE lw:'zé} 1] leasee
" REFLECTORIZED GREEN W“I

## THE TWO SIGNS CONTAIN THE SAME PLACES' MAMES, REFLECTORIZED ~————

‘NOTES :

ALL DIMENSIONS ARE (N CENTIMETERS UNLESS OTHERWISE INOICATED.
THE BLANK AREA CONTAINS PLACE'NAME, TO CONSIDER AS FOLLOWS:
21 ONLY 1-2 NAMES ARE CONTAMNED IN THE AREA , EXCEPT NECESSARY
FOR SPECIAL CASE SHALL BE 3 MAMES.
22 THE PLACES'MAME SHALL BE THE NAME OF PLACE WHERE PUBLICITY TO USE.

* 23 IF MORE THAN 3 PLACES , THE ORDER OF IMPORTANCE AND DISTRIBUTION

OF PLACES ARE CONSIDERED.
24 THE HOSPITAL THAT HAVE EMERGENCY ROOM IS CONSIDERED THE FIRST
25 THE WORDS "PUBLIGITY TO USE™ MEANS THE PUBLICITY WHO USE THE PLACES
| WITHOUT FAMILIAR OR REST AT THE PLACES.
26 THE PROJECT ENGINEER AND THE DISTRICT ENGINEER CONSIBER
THE PLACES' NAME TOGETHER AND PRESENTS TO DIRECTOR OF THE HIGHWAY
DIVISION FOR APPROVAL
THE 45545 CM. SQUARE CONTAINS EXITS' NUMBER WHICH AS FOLLOWS :
31 THE EXITS' NUMEER SHALL BE APPLIED FOR PRIMARY MIGHWAY wiTH
LONG FRONTAGE ROAD.
32 FOR CUTBOUND ROUTE, THE NUMBERS ARE 00O
33 FOR INBOUND ROUTE, THE WUMBERS ARE EVEN.
%4 THE BEDINNING OF EXITS'NUMBER 1 AT THE ORIGIN OF PRIMARY HIGHWAY.
MEDIAN OPENING FOR Uj-TURNS IN RURAL AREAS SHOULD BE 3-5 KM, INTERVAL.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT

L AND COMMUNICATIONS
HIGHWAYS
! STANDARD DRAWING
=7 | | noo sioNs AT MEDIAN OPENING & EXIT AND ENTRANCE

DESIGNED: D.OH, & CONSULTANTS | CHECKED 2‘., DATE JULY 1994

= SUBMITTED : == __B_v_w SCALE  NONE
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[SEE NOTE 2)
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{SEE NOTE 2}
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(SEE NOTE 2]

NOTES :

| THIS DRAWING SHALL BE USED FOR INSTALLATION OF TRAFFIC SISNS AT
INTERSECTION WHICH THE HIGMWAY ROUTE NUMEBER NOT MORE THAN 3 LETTERS,

2. FOR TWO-LANE HIGHWAYS WITH RESTRICTED RIGHT-OF-WAY AT URBAN AREA o
WITH CONGESTED TRAFFICS WHICH NORMAL TRAFFIC SIGNS INSTALLATION CAUSED
UNSEEN OR NOT CLEAR VISION, THE OVERMANGING GUIDE SIGNS SMALL BE ADDED.

3. THE DOWN-FOINTING DIRECTIONAL ARROWS AT GUIDE SIGNS SHALL BE POSITIONED
AT THE MIDOLE LANES.

4. THE ADVANCE TURN ARROWS DISPLAYS A RIGHT OR LEFT ARROW, THE SHAFT 0F
WHICH 15 BENT OR AT A 45"ANGLE DEPENDED ON GECMETRY OF THE EXITS,

5. TRAFFIC SIGNS SHALL CONFORM TO THE DEPARTMENT OF HIGHWAYS® TRAFFIC
CONTROL DEVICE MANUAL, PART 1 ISSUED BE, 2531,

6. MARKINGS SHALL CONFORM TO THE DEPARTMENT OF MIGHWAYS' TRAFFIC CONTROL
DEVICE MANUAL, PART 2 ISSUED BE 2533, )

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMUNICATIONS
DEPARTHENT OF HIGHWAYS

STANDARD DRAWING
ROAD SIGNS AT INTERSECTION

DESIGHED: D.0.H B CONSULTANTS i CHECKED :z,.:_, DATE JULY 1994

SUBMITTED : _-"’.1"'—-__-'-'___? 1 SCALE  NONE
mmmmfrmlwm DWG. NO. RS-802
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R‘OQD\V&L WIDTH ¢

TRWELEU L

s < EXISTING  GROUND DETAIL 'a'—/

ROADWAY WIDTH

SHOULDER |

rmwﬂ.lu WAY | SHOULDER

Sz

w/— EXISTING GROUND

“——SO0DDING SHALL HAME THEIR ROOT |
SYSTEMS PACKED WITH MOIST EARTH
I—PQ\I'EIEN' STRUCTURES

e
-, o TR B
e i T
L——SOODING SHALL HAVE THEIR ROOT
SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 4 M. THICK. L PAVEMENT STRUCTURES 5
IN CASE OF SAND EMBANKMENT , - EMBARKMENT MATERIAL .

10 CM. THICK CLAY SHALL BE USED

BLOCK SODDING (TYPE I)
-]

HOT T SCALE

S000ING
SYSTEMS
AT LEAST

IN CASE OF SAND B
CLAY SHALL BE US|

HAVE THEIR ROOT--
PACKED WITH MOIST EARTH
4 Oy THICK.

DETAIL " A"
NOT

T SCALE

T - LONGITUDINAL  JOINT

FAVEMENT STRUCTURES /
EMBANKMENT MATERIAL /

/- ~——EXISTING GROUND N ”

o — R T —

ISOMETRIC DIAGRAM BLOCK SODDING (TYP
O

NOT

TRANSVERSE JOINT

ET)

SCALE

AT LEAST 4 CM, THICK.

10 CM, TOP SOIL IN CASE OF SAND e~ EMBANKMENT  MATERIAL
EMBANKMENT , CLAY SHALL BE USED.

NOT SCALE

STRIP SODDING (TYPE II')
TO N

NOTES !
GENERAL

ALL DIMENSIONS ARE |N CENTIMETERS UMLESS OTHERWISE INDICATED.

THE ENGINEER SHALL DECIDE WHETHER OR NOT TO PROVIDE SODDING FOR SLOPE PROTECTION GENERALLY
EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL REQUIRE SODDING, CUT SLOPE WILL NOT NORMALLY

BE SCOOED ANO THEN OMLY AT THE DIRECTION OF THE ENGINEER

WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE FOR GROWING GRASS,ORGAMIC TOP SOIL APPROXIMATELY 10 CM. THICK
SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATISFACTION OF THE ENGINEER , THOROUGHLY
MOSTENED WITH WATER AND SODOING PLACED.

WHERE THE SIDE SLOPE MATERIAL IS SUITABLE FOR GRASS, THE FOLLOWING PROCEDURES SHALL APPLY AFTER THE ROADWAY
FORMATION 15 CONSTRUCTED TO THE ELEVATION AS SHOWN ON THE DRAWING AND THE SIDE SLOPE HAS BEEM SHAPED
AS REGUIRED,THE SIDE SLOPE MATERIAL SHALL BE SCARIFIED TO A MINIMUM DEPTH OF 5 CM., THOROUGHLY MOISTEMED
WITH WATER AND SODOING PLACED.

THE TYPE OF GRASS USED SHALL BE A LOCAL SPECIES WHICH GROWS RAPIDLY THE ENGINEER SHALL DECIDE

IN THE FIELD WHETHER TOP SOIL 15 REQUIRED AND WHICH TYPE OF GRASS SHALL BE USED THE WORK SHALL BE
COMPLETED TO THE DETAILS AS SPECIFIED ON THE DRAWING.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE GRASS UNTIL THE END OF THE MAINTENANCE PERD.

BLOCK SODDING (TYPE I)

7

BLOCK SOOOHNG OBTAINED FROM PLANTED GROUND FOR PLACING SHALL HAVE THEIR ROOT SYSTEM PACKED WITH MOIST
EARTH AT LEAST 4 CM THICK AND HAVE 4 MINIMUM SIZE OF APPROCOMATELY 30x 30 CM. THE SODODING SMALL BE PLACED
ON THE SIDE SLOPES WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREA.

SOCOING SHALL BE LAID IN STAGGERED ROWS PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWING EACH
BLOCK SHALL BE STAGGERED ONE HALF ITS LENGTH AND BE FIRMLY BUTTED AGAINST THE PREVIOUS BLOCK(S),

THE LENGTH OF "L SHALL BE DIRECTED &Y THE ENGINEER WHICH ABOVE EXISTING GROUMD APPROXIMATELY 30 CM

DR NO EROSIVE POSITION,

PLANTED BLOCK SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREAS AND THE LONGTUDINAL
INTERSTICES SEALED WITH TOP SOOL. THE PLANTED S00DS SHALL BE WATERED DAILY UNTIL THEY HAVE ROOTED AND HAVE
ESTABLISHED THEMSELVES IN THE NEW AREAS.

STRIP SODDING (TYPE II )

STRIP SODOING SHALL ALSO MAVE THEIR ROOT SYSTEMS PACKED WITH MOIST EARTH AT LEAST 4 CM. THCK AND HAVE

A MMM WIDTH OF 20 CM. STRIF SODDING SHALL ALSD BE PLACED WITHIN 48 HOURS AFTER REMOMAL FROM BORROW AREAS.,
SODOING SHALL BE PLACED IN CONTINUOUS ROW PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWINGS EADH ROW
SHALL BE AT LEAST 20 CM WDE AND GAPS BETWEEN ROWS SHALL NOT EXCEED 20 CM

THE LENGTH OF “L" SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPRONIMATELY 30 CM

OR NO EROSNVE FOSITION .

PLANTED STRIPS SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREA AND THE TRANSVERSE INTERSTICES
SEALED WITH TOP SOIL STR® SODOING SHMALL BE MAINTAINED AS DESCRIBED N NOTE NO 3 AND NO 6 ABOVE.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTWENT OF HIGHWAYS

STANDARD DRAWING
SODDING  DETAILS

DESIGNED . DOMH B CONSULTANTS | m:!_;_ DATE JuLY 1994
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REMARK

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

|
ROADWAY] WIDTH

l_snlqg_q_q |_ TRAVELED way WoTH

~—— CURVE DEPENDS (N PARTICULAR
CONDITION OF GROUND AND ADJUSTED TO ROADWAY SIDE SLOPE

~—= HORIZONTAL SLOT CUTTING FOR
EVERY PANEL (SEE SLOT CUTTMG DETAIL )

Er
-P

SCALE 1720

EXPANSION JOINT FILL
TWITH MASTIC JOINT FILLER

e 3

u';T

-\-—Btlll@ 35 BOTH WAYS

| NN
- \
2 6MM @ 35 if Lzo‘ * —\—kosuu.
DETAIL "3"
SCALE 120

gz

| JONT DETAIL {TYR)

DETAIL

SCALE I

/

o |

SLOT CUTTING DE'MILS

SCALE

/—G !f"- 27 COARSE GRAVEL FRLTER, 100 METER LONG

EVERY PANEL ,030 METER LONG

@6 MM @ 35

= CURVE DEPENDS ON PARTICULAR
CONDITION OF GROUND AND ADJUSTED
TO ROADWIY SIDE SLOPE

"2 CDN‘!'RM‘.'TION JOINT DETAILS

20 L.+ 1

MNOTES

BOTH WaYS

>

5. COMCRETE SHALL WAVE & MINIMUM LATIMATE COMPRESSIVE STRENGHTH OF 210 KSC. FOR 1815 x 15 CM. CUEE
AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS :
PORTLAND CEMENT TYPE 1 320 KG [ MA}
sanD 043 w?
CRUSHED ROCK OF GRAVEL 0.88 m

CONCRETE  SLUMP

6. REINFORCING STEEL SHALL CONFORM  TO

[ —— / CONTRACTION JOINT €.00 MM, WIDE
3.5 CM. DEEP
L]
gdi
"
—
= Aep— ———§ BAIDGE
i —@
o -
=t SLOPE 21 OR 1,51 A5 SHOWN
1 1 ON THE BRIDGE CONSTRUCTION DEAWING
SEE DETAL'3
= 0 &ML ® 35

ROAD FRISHED SURRMCE —

—SLOPE FOLLOWS THE SIDE SLOPE OF WINGWALL
[ ABUTMENT
,—mm[ FINISHED SURFACE

1 ' i

3-99 M ‘

@ GMM. @ 35 BOTH Wars— -i

SECTION (A)-()

ROAD FINISHED SURFACE

. L

—— BN @ 35
~SEE DETAR"I"™

<0,
- %
7‘\ SLOT CUTTING FOR EVERY PANEL
*.,.;h? //
o

~2

fw“ib%l- ﬁul
NS~

SLOPE 211 ORIS:1AS =A%

ON THE BRIDJE CONSTRUCTION

DRAMNG
p— L1
I
EXISTING GROUND LEVEL o 8

OF AS SPECIFIED N DRANNG

© 6 M. @ 35 —-l Lﬁ.\\_ses DETAIL " 2"

i |——SLD?! FOLLOWS THE SIDE SLOPE OF WINGWALL
| -ABUTMENT

.;ﬂTJ— ;:_,r _::'r“:;g l l——unmz FIMSHED SURFACE
2+ Vi i

SLOFE 201 OR 15 11 45 SHOWN oN ——
THE CONSTRUCTION DRAWING

secTon @)~ ®)

12 TRAVELED We WIOTH

05 MM @35 BOTH Wirs

SLOPE 2:1 OR 151 A5 SHOWN ON ——
THE BRIDGE CONSTRUCTION DRAWING

s ©-0

|, ALL DIMENSIONS ARE IN CENTIMETERS UMLEES OTHERWISE INDECATED.

/T HORIZONTAL SLOT CUTTING FOR ¥ 2. BEFDRE POURNG THE COMCRETE SLAB THE EXISTING SLOPE SHALL BE WELL PREPARED AND COMPACTED
TO MEET THE SOE SLOPES OF THE ROADSED.

3. WHERE EXISTING SOIL CONDITIONS ARE POOR OF WHERE ROADBED IS VERY MIGH, A DESIGN MUST BE SUBMITTED

TO THE ENGINEER FOR APPROVAL PRIOR TO CONSTRUCTION .

THE CONCRETE SLAB SHALL BE 10 CM.THCK.

] oM, (MaX ]
TIS. 20 GRADE SR. 24

4= 9 MM,

s~ EXISTING GROUND

SEE DETAL "2"

DEPARTMENT OF HIGHWAYS

LEVEL

OR AS SPECIFIED BN DRAWNG

EXISTING GROUND LEVEL OR
45 SPECFIED IN ODRAWING

KINGDOM OF THAILAND

OF TRANSPORT AND COMMUNICATIONS

STANDARD DRAWING

CONCRETE SLOPE PROTECTION

DESIGNED ! D.OH. A CONSLLTANTS ] CHECKED .‘é,—_

DATE JuLy 1294

SUBMITTED : ‘_\Lr.\-_

SCALE AS SHOWN
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REMARK

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY

IN SPECIFIC LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD
BE APPLIED WITH THE FIRM INFORMATIONS CONCERNED
AND RECOMMENDED BY THE ENGINEER,

0051020 M HORIZONTAL SLOT CUTTING-—

-EXPANSION JOINT

~0.05: 020 M, HORIZONTAL SLOT CUTING

005 M, MIN. THCK

COARSE GRAVEL FILTER AND- -
SLOT CUTTING @ 3.00 » 3.00 M. MAX,

@9 M ANCHORAGE ROD——
O.75 M LONG § 150 21.50 M.

SHOTCRETE BACK SLOPE PROTECTION A

SHEAR KEY ON
BACK SLOPE@3OOM

LINING ———d

DITCH

@ D MM. ANCHORAGE. ROD

075 M LONG @ 1.50x1.50 M. { SEE DETAIL) /

N Y 200 P
T i T A
S i / . /o 7
— @9 MM, ANCHORAGE ROO L AR S
075 M. LONG @ 1.50x150M, /"
_| 'SHOTCRETE BACK SLOPE AND SIDE SLOPE PROTECTION ol _/
NOT ™ SCALE o

CONTRACTION JOINT
PLAN OF SLOPE PROTECTION
NOT T SEALE

@36 MM SKELETON STEEL WIRE
@ 075:075 M FIXED ON BACK
SLOPE AND SIDE SLOPE WITH N
S 9MM ANCHORAGE ROD ,

Q75 M. LONG @ 150 =150 M

SO MM ROD
DTS M LONG 11501 150 M

EXPANSION JOINT- / \
|

————— SHOTCRETE
Wy REINFORCEMENT
N

“@9MM. ANCHORAGE ROD
O75 M.LONG @ 1.50 1150 M
~GROUTED WITH MORTAR

( SEE GENERAL NOTE 34 )
SCALE

- — SHOTCRETE

;7 REINFORCEMENT
{SEE MATERIALS SPECIFICATION 14 )

—@ 3§ - 2° COARSE GRAVEL FILTER 050 M. LONG
0052 0.20 M. HORZONTAL SLOT CUTTING

S\
SHEAR KEY ON BACK SLOPE
NOT 3 rd TO

COARSE GRAVEL FILTER AND SLOT CUTTING DETAILS
0

NOT SCALE

-
ASSUMED EXISTING GROUND LINE — 3

SHOTCRETE BACK SLOPE AND
SIDE SLOPE PROTECTION
woT 0 SCALE

[ SEE MATERIALS SPECIFICATION 14}

EXPANSION JOINT——

WMCRE\'E_]_—
JOINT AT EVERY 1200 M~ )

1 CM. WIDE FILLED WITH MORTAR | —

r—— EMBANKMENT (EACH LAYER BEFORE
COMPACTION SHALL NOT BE

H

2

8

£
7.50 MAX.

BENCHING ——~_
i

2=09 MM —(

@6 MM.@ 030 M.]

SHEAR KEY AT TOE SLOPE
T0

KOT SCALE

== l HORIZONTAL SLOT ﬂJ'I'I'ING—J_l- f}}

/A
8%

]

e, A, PLAN OF SKELETON STEEL WIRE
e o LD30 MIN, ROt o ' SCALE
T I LI S I—
/ —— SHOTCRETE SIDE SLOPE PROTECTION
e Q08 M, MIN, THICK.

MATERIALS SPECIFICATION :

SHOTCRETE

(8}

15

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

1.

CONSTRUCTION PROCESS !

1

CONCRETE MIX SHALL BE PORTLAND CEMENT | FINE AGGREGATE OR SAND | COARSE

AGGREGATE RATIO 1:2.2 BY VOLUME, WATER - CEMENT RATIO {W/Cls Q40

FINE AGGREGATE AND COARSE AGGREGATE SHALL CONFORM TO ONE OF
THE F GRADING
SiEIE BY WEIGHT PASSING
FINE COARSE
DESIGNATION | nGGREGATE | TYPE A | TYPE B | TVPE C
i - - - 100
EA - - | 100 a0 = 100
5 - 100 90 - 100 -
2y 100 85 —100 | 40— 70 | 20 -
o, 4 95—100 | 10—-30 | o- 18| o-10
No 8 B0 — 100 o-10| 0-8 —s
No_ 18 50— 85 o-5 - -
No. 30 25 — 60 — - =
NO. 50 w-320 | - - —
Wo. 100 z- 10 - - -

SHOTCRETE SHALL MAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 250 KSC.FOR @ 75 CM, CYLINDER AT 28 DAYS.
REINFORCING STEEL FOR SHOTCRETE CAN BE EITHER OF THESE :
141 WELDED WIRE FABRIC @ 315 MM. @ Q0750075 M.
WIRE. SHALL CONFORM TO TIS. 194, AND THE WELDED WIRE FABRIC
SHALL CONFORM TD AASHTO DESIGNATION ME&S-78 {ASTM
DESIGNATION A1B5<73) OR AASHTO DESIGNATION M32-78
| ASTM DESIGNATION ABZ-T6)

142 HEXAGONAL STEEL WIRE MESH SHALL CONFORM TO TIS. 208 TYPE" AT

THE STEEL WIRE MESH IS 1,25 MM DIAMETER.THE SIZE OF MESH
IS 52 MM,, AND PITCH LENGTH IS 552 MM. THE SKELETON STEEL
WIRE SHALL CONFORM TO TIS. 747

143 50 50' MM. SCUARE WELDED WIRE FABRIC OF 2 MM. DIAMETER WIRE
SHALL CONFORM TO TIS, 747,

ANCHORAGE RCD SHALL CONFORM TO TIS. 20 GRADE SR. 24.

SHEARKEY

21

COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
210 KSC. FOR 15x15¢15 CM. CUBE AT 28 DAYS. AN APPRONIMATE MIX
DESIGN PER CUBIC METER IS5 SUGGESTED AS FOLLOWS |

PORTLAND CEMENT TYPE I 350 K6 [MIN.)
SAND 043 M3
CRUSHED ROCK OR GRAVEL 0Bs M3
CONCRETE  SLUMP 10 EM. {MAK.)

22 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

. FILTER MATERIAL

31 SIZE OF COARSE GRAVEL FILTER SHALL BE BETWEEN 3 anp 27
32 PV.C. PIFE SHALL BE CONFORM TO TIS.I7 CLASS 18.5.
33 GEOTEXTILE SHALL BE NONWOVENS TYPE ,WEIGHT 140 6./MZMIN.

SHALL CONFORM TO ASTM. 3776

g7 —REINFORCEMENT
| SEE MATERIALS SPECIFICATIONS 14 )

~=FILL WITH MORTAR

/——SHOTCRETE

CONTRACTION JOINT DETAILS

NOT o

SCALE

,——END OF THE FAIPE SHALL BE COVERED WITH @3" RVLC.cCap
——— 83" PNC. PIPE 4 MM. THICKNESS

/ /—qu @12 MM. HOLE @ 25 MM., B ROWS

OUTER PERFORATED PIPE

@2 W PVC. PIPE 3 MM. THICKNESS
/' /DRIL @12 MM HOLE @ 25 MM, , 8 ROWS
/ ~——EV.C. RING FIXED WITH INNER PIPE

DRAIMAGE HOLE

030 005 INER FPE WRAPPED WITH GEOTEXTILE
y (SEE MATERIAL SPECIFICATION 33 )

INNER PERFORATED PIPE

DETAIL OF PERFORATED PIPE FOR DRAINAGE

HOT

TO SCALE

12

21
22

w

31

32

13

34

is

38

ar

3B

39

GENERAL

BACK SLOPE PROTECTION

THE SHOTCRETE BACK SLOPE PROTECTION AS SHOWN ON THIS DRAWING
SHALL APPLY FOR SOFT ROCK BACK SLOPE ONLY.

PRIGR TD COMSTRUCTION, THE BACK SLOPE SHALL BE FURNISHED AND
WELL COMPACTED TO THE EXISTING BACK SLOPE BUT NOT STEEPER THAN
THE SPECIFIED BACK SLOPE AT TYPICAL CROSS SECTION DRAWING

IF THE EXISTING BACK SLOPE IS STEEPER THAN THAT MENTIONED M
THE TYPICAL CROSS SECTION DRAWING,THE EXISTING BACK SLOPE MUST
BE ADJUSTED SO THAT THE WIDTH OF BENCH IS 100150 M. AT
EVERY 750 M. HIGHT.

SIDE SLOPE PROTECTION

CUT OFF LOOSED SOIL ON THE EXISTING SIDE SLOPE

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

IN CASE OF THE EXISTING SIDE SLOPE IS STEEFER THAN THAT
MENTIONED IN THE TYPICAL CROSS SECTION DRAWING , THE EXISTING
SIDE SLOPE SHALL BE BENCHING AND FILLED WITH SUBGRADE
MATERIAL .THE THICKNESS OF EACH LAYER IS NOT MORE THAN 30 CM.,
COMPACTED TO 96 % OF THE STANDARD MAXIMUM DRY DENSITY
(DOH.=T 10772517 ) AND COVER IT WITH SHOTCRETE SIDE SLOPE
PROTECTION AS IN THE FIGURE

NOTE

WELDED WIRE FABRIC SHALL BE PUT IN THE MIDDLE OF SMOTCRETE
SLAB AND CONNECTED AS THE INNER-LONG SIDE AND WIDE SIDE
ARE AT LEAST 15 CM OVERLAPPING.

IN CASE OF HEXAGONAL STEEL WIRE MESH OR SOUARE WELDED WIRE
1S USED, ITS INNER- LONG SIDE AND WIDE SIDE ARE AT LEAST

W0 CM. OVERLAPPING AND TIED WITH STEEL WIRE AT EVERY 0 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 BE APPLIED TO MEET THE SPECIRED
THICKNESS.

FOR GRANULAR SORL ,THE ANCHORAGE ROD @ 9 MM. SHALL BE GROUTED
WITH MORTAR CEMENT | SAND RATIO = 1!3 BY VOLUME

[ @5 cM APPROXIMATELY ).

THE NUMBER OF SLOT AND COARSE GRAVEL FILTER SHALL BE ADDED,
F WATER SEEPAGE IS APPEARED, AS DIRECTED BY THE PROJECT ENGINEER.

IF SEEPAGE FLOW IS HIGH , PERFORATED PIPE SHALL BE INSTALLED
WITH ITEM 3.5, AS DIRECTED OF THE PROJECT ENGINEER

MORTAR CEMENT | SAND RATIO = | | 3 BY VOLUME , SHALL BE USED

TO FILL CONTRACTION AND EXPANSION JOINTS,

THE BOUNDARY OF SHOTCRETE CONSTRUCTION SHALL BE AT THE
BEGINNING AND END OF EROSION AND AT THE BEGINNING , SHOTCRETE
SHALL BE CONSTRUCTED AT THE SUITABLE DISTANCE PRIOR TO THE
EROSION POINT.

PAYMENT OF SHOTCRETE SHALL BE MEASURED BY SQUARE METER INCLUDING
PREPARED AMD COMPACTED EXISTING SLOPE , EXPANSION JOINT , CONTRACTION
JOINT, COARSE GRAVEL FILTER ,@9 MM, ANCHORAGE ROD ,MORTAR GROUTING
‘AMD ANY OTHER ICIDENTAL WORKS OF SHOTCRETE

3I0FOR BACK SLOPE CUTTING OR LOOSED SCAL CUTTING ON SIDE SLOPE,

THE PAYMENT SHALL BE EXCAVATION ITEM.

311 FOR SUBGRADE MATERIAL FILLING AND COMPACTING ON SIDE SLOPE,

THE PAYMENT SHALL BE EMBANKMENT ITEM.

312 ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

WARRANTING FEATURES FOR SHOTCRETE CONSTRUCTION

1. THE EXISTING SLOPES MUST BE STABLE.

‘2. EROSION OF WATER APPEARS BUT NOT SLIDE.

3. NOT RECOMMENDED FOR HIGHWAYS LEADING TO PLACES TO VISIT OR VIEWRG
POINTS E.G. KMAQ KMO, DOl TUNG

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTHENT OF HIGHWAYS

STANDARD DRAWING
SHOTCRETE BACK SLOPE AND
SIDE SLOPE PROTECTION

DESIGNED : DO & CONSULTANTS |mu:é;-_

DATE JULY 1884
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WEEF HOLE @ x:mun—-"(
SEE DETAIL

S ] LOVARIES)
JEUT OFF STUBS 2000M. SPACING W
o%0 |

080

| ) I Ir‘"l%rﬁ’f : .:I"i'rliii‘.; |

THE END AND 20.00 M, SPACING

CUT OFF STUBS AT THE BEGINMING, —/ 8a P o o I
i

SECTION  (A) _.-@52

SCALE

-8 | SINGLE SIZE STONE 0R GRAVEL

/—SQCKED CONCRETE

¥

FERFORATED
FFiPE FoRTION

WEEF HOLE DETAIL

SCALE e

/ﬂ SCM AC OR RV.C. FIPE @ 500 M,

CTTTTTTTTINTII T TTITTd
3;;5:;(_141 ,IIT?[TT;?T{*T'
"lI‘Y‘T]'l'lILIf‘IL Jrrlj_J“ -

: : SAR T
%J;II![LIII}' T IT‘;T], 201 ORLSIH
s

. o g 5
o - '_—-_.._.I_ _r_:‘— >

SECTION
SCALE

CUT OFF STUBS AT THE BEGINMING,
THE END AND 20.00 M. §PACING
M

I Tr T

SECTION (C) - (C) CUT OFF STUBS PLACING
180

SCALE

NOTES :

|, ALL DIMENSIONS ARE IN METERS UMLESS OTHERWISE INDICATED.

2. THE SACKS SHALL BE MADE OF TOUGH AND DURABLE SYNTHETIC
MATERIAL . THE SIZE OF SACK SHALL BE LARGE ENOUGH TD CONTAIN
CONCRETE NOT LESS THAN 30 LITERS AND THICKNESS NOT LESS
THAN 20 CENTIMETERS WHEN PLACING, THE LENOTH OF SACK
SHMALL BE LONG ENQUGH TO BE FOLDED.

I SO AGOREGATE MIXTURE FILLED BN TME SACKS SHALL CONSIST
OF CEMEWT AND AVAILABLE SO0IL AGGREGATE OF THE PROPORTION
1110 BY VOLUME, THE MAXIMUM SIZE OF AVAILABLE 50IL AGGREGATE
SHALL BE NOT LARGER THAN B CENTIMETERS AND THE QUANTITIES
OF FINE MATERIAL [ PASSING SIEVE NO. 200 ) SHALL BE NOT
MORE THAN 25 %

4. CEMENT AND SOL SHALL BE MIXED W DRY COMDITION. AFTER FILLING
WITH THE MIXTURED MATERIALS, THE SACK SHALL BE FOLDED AND
SEWED AT THE TOP WITH THE SAME MATERIAL AS THE SACKS.

8. THE EMBANKMENT SLOPE SHALL BE COMPACTED SLOPED AS SHOWM
N THE DRAWING.

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

T. AFTER READY PLACED, THE SACKS SHALL BE SPRAYED BY WATER
IF TIME USED FOR SOIL AGGREGATE AND CONCRETE MIXING TO
WATER SPRAYING IS LONGER THAM 2 HWOURS ORt THE NTERLOCKING
OF SACKS IS NOT GOOD ENOUGHM, CEMENT SHALL BE SPRINGLED
TO THE JOINTS OF SACKS BEFORE SPRAYING WATER.

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

REMARK

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

THE ENGINEER .
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. " MORTAR RIP-RAP

SHOULDER __SURFACE = | 17 SURFACE | SHOULDER
PLAIN RIF = RAP———, i i
R0, D25 MIN
3 2 ;
— GEOTEXTILE , WEIGHT (40 & /M) / EXISTING GROUND LINE EXISTING GROUND LINE———,
SHALL CONFORM TO ASTM. 3776/
£
e - —

roi'.AIN AND MORTAR RIP - RAP PROTECTION
TO

PLAIN RIP-RAP CONSTRUCTION

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

2. STONE USED FOR PLAIN RIP-RAP SHALL WEIGH BETWEEN 28-70 KG. EACH AND AT LEAST 78 PERCENT
SHALL WEIGH MORE THAN 45 KG. WITH KEY STONE SIZE |N SUITABLE,

3. THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STONES .
THE THICKNESS OF PLAIN RIP=RAP SHALL NOT LESS THAN 28 CENTINETERS

4. THE PLACING OF STOMES SHALL BE AT LEAST 80 CM. UNDER EXISTING GROUND LEVEL.

5 STONES SMALL BE CONSIDERED TO FILL AT TOE SLOPE AS SUITABLY IN CASE OF EXISTING GROUND ARE SOFT.

NOTES :

SCALE

MORTAR RIP = RAP CONSTRUCTION

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

2 STONE USED FOR MORTAR RIP-RAP SHALL WEIGH BETWEEN I15-40 KG, EACH AND AT LEAST 50 PERCENT
SHALL WEIGH MORE THAN 30 KG. WITH KEY STONE SIZE IN SUITABLE

3 THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STOMES .
THE THICKNESS OF MORTAR RIP-RAP SHMALL NOT LE‘SIS THAN 20 CENTIMETERS .

& THE VOIDS BETWEEN STOME SHALL BE FILLED WITH MORTAR CEMENT | SAMD RATIO 101 BY VOLUME

] THE PLACING OF STOMES SHALL BE AT LEAST €0 CM. UNDER EXISTING GROUND LEVEL .

& STOME SHALL BE COMSIDERED TO FILL AT TOE SLOPE AS SUITABLY IN CASE OF EXISTING GROUND ARE SOFT.

| ALL DIMENSIONS ARE N METERS UMLESS OTHERWISE INDICATED .

REMARK :

KINGDOM OF THAILAND
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SPECIAL PROVISION :

tw

. ASSEMBLY

. DELETERIOUS

GABIONS SHALL BE AS SPECIFIED N THE " SPECIFICATION OF GABIONS ",

AND BE OF 'THE SIZES STATED IN THE BILL OF QUANTITIES .

AND ERECTION OF GABIONS SHALL BE AS SPECIFIED N

THE " SPECIFICATION FOR GABIONS CONSTRUCTION ™

. FILLING MATERIALS

FILLING MATERIALS SHALL NOT BE LESS THAN 100 MM. OR LARGER

THAN 250 MM, AND BE OF TYPES A OR B AS SPECIFIED IN THE
“TRBLE ©F FILLING MATERIALS " WHERE THE SPECIFIED FILLING
MATERIALS CAN NOT BE OBTAINED , FILLING MATERIALS OF TYPES
C,D OR'E MAY BE USED BY THE APPROVAL OF THE ENGINEER

OF DESIGN .

PERVIOUS BACKFILL |
TYPES OF PERVIOUS BACKFILL MATERIALS SHALL BE COARSE— GRAINED
SOLS OR GRANULAR MATERIALS |.E. CLEAN SAND,GRAVEL OR
CRUSHED ROCK, SHALL BE HARD DURABLE AND CLEAN AND SHALL
BE FREE FROM ORGANIC MATERIALS, CLAY BALLS AND OTHER
SUBSTANCE . LATERITE OR CONCRETIONARY MATERIAL
SHALL NOT BE USED.

SAND USED FOR PERVIOUS BACKFILL MATERIAL SHALL CONFORM

TO THE FOLLOWING GRADING REQUIRMENTS .

SIEVE DESIGNATION PERCENTAGE BY WEIGHT PASSING
3/8" 100
I —
NO. 4 85 — 100
NO. 16 45 — 80
NO. S50 0 - 30
|‘ NO. 100 2 — 10

GRAVEL AND CRUSHED ROCK SHALL CONFORM TO ONE OF THE

FOLLOWING GRADING REQUIREMENTS,

BILL OF QUANTITIES

DESCRIPTION QUANTITY
ITEM. UNIT.
TYPES p— APRON | Ist | 2nd | 3rd | 4th | Sth | toraL
LAYER | LAYER | LAYER | LAYER |LAYER |LAYER
PERCENTAGE BY WEIGHT PASSING .- | caBioNs cALvaNIZED 0% |axixosm, | Mo, | 282 | - - D T - 282
SIEVE | DESIGHATION - 211100 MM. MESH,27 MM.WIRE |2x 1x05M. | NO. | 4 - - - = = 4
TYPE B | TYPEC | TYPED| TYPEE 3| core wiTH Necessary 15x1s05M, [ Mo | 36 | — - - | - - 36
BINDING WIRE
2n 100 - = =
. oG = = = a—| GABIONS GALVANIZED 100x |4xixt M, | WO | - 12 | 70 os | 38 | e8 a3
5 | 120 MM. MESH, 2.7 MM WIRE| 3x1x | M. | NO - - s 8| - - 14
Ve s5-85 | .75-100 | 100 - M
&— | CORE WITH NECESSARY  |2xix1 M. | Mo | — - 1 - 8 0
374" 50-80( 60-90 | 70-100 100
oca b 7 | BNDING WIRE 15xx M| o | - = 150 -| e | - 298
3/8" 40-70| 45-75 | se-75 -
8. | ASSEMBLE,PLACE N FOSTION UM 2,845
NO. 4 20-60| 30-60| 35 -65 |45 — 80
! AND PACK WITH FILLING
Hoi j1o 08| 2B 250 |:39) el MATERIALS IN ITEM | TO 7
ND. 40 0 -30| 10 -30| 15 —30 |20 —35 INCLUDING FOR  TYING
— T Tl ey e DOWN LIDS AFTER FILLING
5. | PERVIDUS BACKFILL MATERIALS cm 1,800
5. BACKFILL COMPACTION FLACE IN FOSITION AND COMPACT
o) BACKFILL MATERIALS SHALL BE PLACED M THN LAYERS NOT THICKER pre—
10 EMBANKMENT |
THAN 20 CM EACH. EACH LAYER SHALL BE COMPACTED BEFORE & HAIERL St Tk

THE NEXAT ONE 1S PLACED.
b) BACKFILL MATERIALS SHALL BE COMPACTED BY HAND— OPERATED
OR OTHER LIGHTWEIGHT COMPACTORS.CARE MUST BE MADE NOT
TO OVERCOMPACT THE BACKFILL SINCE OVERCOMPACTION 'WILL CAUSE
EXCESSVE EARTH PRESSURE.
6 THE ENGINEER OF DESIGN SHALL MAKE ANY VARIATION OF THE FORM
GQUALITY OR QUANTITY OF THE WORKS OR ANY PART THERE OF THAT

MAY BE WECESSARY.

7. NO ANY VARIATION OR AMENDMENT SHALL BE MADE WITHOUT THE
APPROVAL OF THE ENGINEER OF DESIGN.

REMARK !

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APFLIED WITH

THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY THE EMGINEER .

TABLE OF FILLING MATERIALS
TYPE FILLING MATERIAL HERHT. OF MATERIA
{ KG. /CU.M.)
BASALT 1,650
¢ GRANITE 1,600
& SHINGLE B SLAG 1,500
LIME STONE 1,440
SAND - STONE 1,390
. BROKEN COMCRETE 1,340
o BRICK 1,240
E ORTHERS AS APPROMAL OF THE LOCATION AND
DESIGN  DIVISION
REMARKS | THS TABLE OF DIFFERENT FILLING MATERIALS
INCLUDES ALLOWRNCE FOR 40% VOIDS
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TABLES OF WEIGHTS AND MEASUREMENTS 1. GENERAL 2. GABION FABRIC

GABICNS SHALL CONSIST OF WOVEN STEEL WIRE MESH BOXES {a) MESH: MESH OPENINGS SHALL BE HEXAGONAL N SHAPE, THE MINIMUM DIMENSION
GALVANIZED BOX GABION: COA
S WITH: DIAPHRAGMS PVC, \TED BOX GABIONS OF APPROVED MODULE AS SPECIFIED IN THE CIRCULAR OF THE OF WHICH SHALL NOT EXCEED 105MM. IN THE CASE OF 100 %120 MM. MESH,
MESH TYPE 100x120 MM GALVAMIZED TO SPECIFICATION MESH TYPE 100% 120 MM. GALVANIZED TO SPECIFICATION
SEMIOR COUNCIL OF THE ITALIAN LL PP NO 2078 OF THE 27.8.1962 AND NOT EXCEED 83MM. IN THE CASE OF 80 x IOOMM. MESH
DIMENEIONS { M} i APPROKIMATE WEIGHT (kB! DIMENSIONS (M) APPROXIMATE OR BY FEDERAL SPECIFICATION QQ-W-461g IN THE UMITED STATES (b) MESH JOINTS: ALL JOINTS SHALL BE FLEXIELE AND CONSIST OF NOT LESS THAN ONE
LENGTH | WIDTH | HEIGHT WIRE @27 MM. | WIRE @ 3.0MM LENGTH WIDTH HEIGHT WEIGHT [Ka) OF AMERICA, OR BY THE BRITISH STANDARD INSTITUTION AND ONE HALF FULL TURNS.
15 1 05 — 8.600 10,300 15 1 05 — 8.800 443 -196] AND OR SIMILAR APFROVED, AND BE OF () GALVANIZING . ALL WIRE USED SHALL BE GALVANIZED TO BSS 44371962 OR
2 1 os 1 10,800 13.500 2 ] as 1 12.800 THE SIZES STATED (N THE “TABLES OF WEIGHTS AND MEASUREMENTS EQUIVALENT, PRIOR TO WEAVING OF THE MESH
3 | s 2 4,400 200 3 1 o5 = S PARTICULAR CARE SHALL BE EXERCISED THROUGHOUT CONSTRUCTION GALVANIZED GABIONS
4 [ 05 3 19.000 | 25.000 4 1 05 3 23,200 ] TO' ENSURE, TIGHTHESS -OF MESH, WELL PACKED FILLING WITH (d) MESH WIRE: THE DIAMETER OF THE MESH WIRE SHALL BE THAT STATED IN
— MINIMUM |OF VOIDS, AND SECURE LACING. THE EXPOSED FACES OF
15 1 1 = 1. 800 13.800 15 ' 1 — 12.800 THE RELEVANT (TEM IN THE BILL OF QUANTITIES (% 25%)
2 1 1 1 5.200 | 18.200 2 3 F 3 e COMPLETED WORK SHALL PRESENT A NEAT FACE AND LINE ,FREE OF (o) @INDING WIRE: THE DIAMETER OF THE WIRE USED FOR BINDING AND LACING
> . X » E BULGES OR SHALL BE 22MM. (% 25%)
3 1 1 H 20.400 25.800 3 1 ¥ z 24.000
: (1) SELVEDGE WIRE: SELVEDGE WIRE 3.4 MM DIAMETER WHERE THE MESH WIRE DIAMETER
4 1 1 3 27,000 34.000 4 1 1 -} 31.500
IS 27 MM AND 33 MM. DIAMETER WHERE THE MESH WIRE DIAMETER IS 300 MM
THE WEIGHTS INDICATED IW THE TABLE THE WEIGHTS INDICATED IN THE TABLE SHALL-BE ATED ALONG: THE A, 0F THE WIRE MESH,
DO NOT INCLUDE BINDING AND DO NOT INCLUGE BINDING AND » PVC. COATED GABIONS
CONMECTING WIRE, AND ARE SUBJECT CONNECTING WIRE, AND ARE SUBJECT _ (g) PVC. COATING : WHERE STATED IN THE BILL OF QUANTITIES OR WHERE SPECIFIED &Y
TO THE USUAL TOLERAMCES. TO THE USUAL TOLERANCES. THE ENGINEER, ALL WIRE SHALL BE ADDITIONALLY COATED WITH A MINIMUM 055 MM
THICKNESS OF BLACK PVC. WHICH SHALL BE CAPABLE OF RESISTING DELETERIOUS
EFFECTS OF IMMERSION IN SALT WATER, EXPOSURE TO ULTRA VIOLET LIGHT AND
ABRASION TO THE SATISFACTION OF THE ENGINEER,AND RETAIN THESE
MESH TYPE 8OXI00MM GALVANIZED TO SPECIFICATION MESH TYPE BOXI00MM GALVANIZED TO SPECIFICATION CHARACTERISTICS AFTER A PERIOD OF NOT LESS THAN 3,000 HOURS UNDER TEST
IN ACCORDANCE WITH ASTM. E 42-65
DIMENSI0MS { M) APPROMIMATE WEIGHT (KG. DIMENSIONS | M} APPROXIMATE
(h) MESH WIRE: THE DIAMETER OF THE MESH WIRE CORE SHALL BE THAT STATED
LENGTH | WIDTH | HEMGHT WIRE @27TMM | WIRE @ 30MM. LENGTH WIDTH HEIGHT WEIGHT (KG}
IN THE BILL OF QUANTITIES.
15, 1 03 - 8.600 10. 500 15 1 0.3 — 2.100 ]
(1) BINDING WIRE THE DIAMETER OF THE CORE OF THE PVC COATED WIRE USED
2 1 0.3 1 10,100 12.500 2 1 03 1 11,500 FOR BINDING AND VACING SHALL BE 2.2MM
3 1 a3 2 14, 600 7. 800 3 1 03 z 16.700 (j) SELVEDGE WIRE: SELVEDGE WIRE WHOSE CORE DIAMETER IS 3.4 MM, SHALL BE
4 1 03 3 18, 800 23.100 4 1 03 3 21.700 : INCORPORATED ALONG THE EDGES OF THE WIRE MESH EXCEPT IN THE CASE
15 1 05 - 9.200 11,500 15 1 05 — 10.800 OF THE BOx100MM. MESH IN 2.2 MM WIRE CORE,WHERE IT SHALL BE 27 MM.
2 ' 0.5 1 12. 600 15.400 2 1 05 1 14,500
£l 1 as 2 18.000 21.800 3 1 os 2 21,000
4 ) 0.5 3 23.200 28200 4 1 05 3 27.000 REMARK
15 1 1 - , . . - ;
T ithoce e o ! ¥ A, THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
2 ! . ! Trikon, || i2nado 2 L ' ! 20.000 LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH
3 1 1 2 24,700 30.000 3 1 1 2 28. 800 THE FIRM INFORMATIONS CONCERNED AND BY THE
4 1 1 3 32,000 39.000 4 1 1 3 a7.200
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FIGURE & 5.
{F e
6.
-
FIGURE 3. FIGURE &. FIGURE 2. FIGURE 8.
GENERAL NOTES . 3. STRETCHING
|. THE SPECIFICATION COVERS CONSTRUCTION IN BOTH GALVANIZED AND PVC. COATED GABIONS FINAL STRETCHING OF THE GABION BOXES SHALL BE CARRIED OUT USING A WIRE STRAINER
2. CLAUSE & SHOULD ONLY BE INCLUDED WHERE THE GABIGN MESH MUST BE CUT AND OR WINCH OF AT LEAST ONE TON CAPACITY , FIRMLY SECURED TO THE FREE END OF THE
FOLOED TO FORM MITRE JOWNTS, ANOLES, CURVES OR SLOPES IN THE STRUCTURES WHICH ASSEMBLED GABION BOXES, {FIGURE. &) y
ARE NOT POSSIBLE TO OSTAIN WITH THE STANDARD RECTANGULAR GABIONS WHILST UNDER TENSION THE GABION BOXES SHALL BE SECURELY LACED ALONG ALL EDGES,
I, ASSEMBLY {TOP, BOTTOM AND SIDES } AND AT DIAPHRAGM FOINTS , TO ALL ADJACENT BOXES. 7.
FRIDR TO ASSEMBLY , THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND TIGHTHESS OF MESH, WELL PACKED FILLING AND SECURE LACING IS ESSENTIAL M ALL STRUCTURES.
f AND STRETCHED TO REMOVE ALL KINKS AND BENDS. (FIGURE.| ) 4. FILLING

THE GABION BOXES Isllll.l. THEN BE ASSEMBLED INDIVIDUALLY . BY RAISING THE SIDES, ENDS
AND DIAPHRAGMS , ENSURING THAT ALL CREASES ARE IN THE CORRECT POSITION AND THAT
THE TOPS OF ALL FOUR SIDES ARE EVEN

THE FOUR CORNERS OF THE GABION BOXES SHALL BE LACED FIRST , FOLLOWED BY THE
EDGES OF WTERNAL DIAPHRAGMS TO THE SIDES | FIOURE.2 ]

IN- ALL CASES , LACING SHALL COMMENCE

AT THE TOP OF THE BOX BY TWISTING THE

END OF THE LACING WIRE ARDUND THE SELVEDGE. IT SMALL THEN BE PASSED ROUND THE

TWO 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

COMPLETION OF EACH LACING OPERATION. [FIGURE.3 & FIGURE.& )
ERECTION

n

ONLY ASSEMBLED BOXES , OR GROUPS OF BOXES, SHALL BE POSITIONED IN THE STRUCTURE
THE SIDE , OR EMD , FR?M WHICH WORK 15 TO PROCEED , SHALL BE SECURED EITHER TO COMPLETED
WORK , OR BY RODS OR STAKES ODRIVEN 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 AS REQUIRED, EACH
BEING SECURELY LACED TO THE PRECEEDING ONE AT ALL CORMERS AND DIAPHRAGM POINTS.

{FIGURE. 5 ]

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

FILLING MATERIAL SHALL NOT BE LESS THAN 100 MM. OR LARGER THAN 250 MM. AND
SHALL BE S0 PLACED TO FRODUCE A NEAT FACE AMD LINE . WITH A MINIMUM OF vOIDS
WHERE SUITABLE FILLING WATERIAL CANNOT BE OBTAINED , THE ENOINEER MAY APPROVE
4 PERCENTAGE OF SMALLER FILLING MATERIAL IN WHICH CASE LARGE MATERIAL SHALL BE
PLACED ON OUTER EXPOSED FACES,AND SMALLER MATERIL ON THE INSIOE AS A " CORE ".

ONLY

EG BY THE

MAY BE USED FOR FILLING OPERATIONS.

INTERNAL HORIZONTAL BRACING WIRE {USE BWNDING WIRE ] SHALL BE PROVIDED AT 320 MM, VERTICAL

_CEN"ﬂ\S IN | M. DEEP UNITS, AT A RATIC OF 4 TO | CU.M. [FIDURE.7) THESE BRACHNG WIRES SHALL

BE WRAPPED ROUND TWO MESH WIRES (FIGURE &) AND EXTENDED FROM FRONT TO BOCK, 50 POSITIONED
TO ENSURE A NEAT FACE nw LINE , FREE OF EXCESSIVE BULGES AND DEPRESSIONS ON COMPLETION
TO THE SATISFACTION OF ;'HE ENGINEER . GABON BOXES SHALL BE FILLED N STAGES AND HORIZONTAL
BRACING . WIRES INSERTED AS. FILLING 15 BROUGHT UF

SIMILAR BRAGING WIRES , USED VERTICALLY (FIGURE. 9 ) 'MAY BE REQUIRED IN 0.5 M. DEEP
GABIONS , AT SPACINGS SPECIFIED BY THE ENGINEER , WHERE SUCH UNITS ARE USED IMMEDIATELY
DOWN - STREAM OF WEIRS OR IN OTHER CASES WHERE WATER FALLS DIRECTLY ON TO THE GABIONS

Ot WHERE A NEAT FACE IS REQUIRED .

TEWSION ON THE GABION BOKES SHALL BE RELEASED ONLY WHEN SUFFICIENTLY FULL TO
PREVENT THE MESH FROM SLACKEMING .

GABICN BOXES SHALL BE OVERFILLED BY 20 TO S0 MM. ABOVE THEIR TOPS TO ALLODW FOR
SUBSEQUENT SETTLEMENT. 100 MM, FILLING MATERIAL MAY BE USED FOR THIS PURFOSE
FINAL WIRING

CLOSING AND WIRING DOWN OF LIDS SHALL PROCEED AS SOON AS FRACTICABLE AFTER
FILLING OFERATIONS , AND CERTAINLY IN THE LIKELIHOOD OF STORMS OR FLOODS DURING CONSTRUCTON,

LIDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH BARS AND WIRED DOWN SECURELY
THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS. THE ENDS OF ALL TYING AND
BRACING WIRES SHALL BE TURNED INTO THE GABION BOX ON COMPLETION OF ALL LACING CPERATIONS.
TIGHTNESS OF MESH . WELL PACKED FILLING AND SECURE LACING IS ESSENTIAL IN ALL STRUCTURES.
CUTTING AND FOLDING MESH

WHERE SHOWN ON THE DRAWINGS CR OTHERWISE DMECTED BY THE ENGINEER , THE GABION
MESH SHALL BE CUT , FOLDED AND WIRED TOGETHER TO FORM MITER JONTS , ANGLES , CURVES
OR SLOPES WHICH ARE NOT POSSIBLE TO CBTAN N THE STRUCTURES WITH THE STANDARD
RECTANGULAR GABIONS. THE MESH MUST BE CLEANLY CUT , AND THE SURPLUS MESH CUT COMPLETELY
OUT , Ok FOLDED BACK OR ON TO , AND NEATLY WIRED TO AN ADMCENT GABION FACE . THE CUT
EDGES OF THE MESM SMALL BE SECURELY LACED TOGETHER WITH BINDING WIRE IN THE MANNER
SPECIFIED UNDER ASSEMBLY ABOVE .

THE ASSEMBLY , ERECTION , STRETCHING , FILLING AND FINAL WIRING OF THE RE-SHAPED GABIDNS
SHALL OTHERWISE BE CARRIED OUT AS SPECIFIED ABOVE
SPECIAL FINISH

WHERE SPECIFIED BY THE ENGINEER THE OUTER FACE OF THE GABIONS SHALL BE CAREFULLY
PACKED DUT BY HAND WITH SELECTED ( IGNEOUS OR LWMESTONE , ETC. ) STOME OF A SIZE

00 MM, TO 250 MM,

REMARK
THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY N SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH
THE FIRM INFORMATIONS CONCERNED AND

BY THE .
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REMARK [ THIS METHOD OF SLOPE PROTECTION IS SUITABLE

LOCATIONS AND CERTAIN CONDITIONS , IT SHOULD BE APPLIED WITH
o
THE FIRM INFORMATIONS CONCERNED AND RECOMMENDED BY //
-~

THE ENGINEER .

-
-
-
-
-

-
~"5LoT 007 x0.20

“" (SEE NOTE 14
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EXPANSION JOINT—

ONLY IN SPECIFIC |

— /

-
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o

vl
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SLOT 0.0TX0.20 ~ CONTRACTION JOINT
/ /7

— OITCH LINNING

- EXISTING GROUND LINE

SKELETON STEEL WIRE & 3,85 MM. @ 0.75% 0,78

J ON BACK SLOPE HOLD WITH @9 MM, ANCHORAGE ROD
ll/' 0TS M. LONG @ 1.50 M.

s

¥ 7 [ N I P

I
b

.50

APPROXIMATE |
: :
-
]
|
I
1
L
I

e

PLAN OF BACK SLOPE
SCALE

\ EXPANSION JOINT

PROTECTION
I 2100

i HEXAGONAL STEEL WIRE MESH @ .25 MM

il
o
o

89 MM. ANCHORAGE ROD

EXPANSION JOINT —

DITCH LINNING

E‘ErOTECTiON ON BACK SLOPE FOR H'I§=‘HLY EROSIVE SOFT ROCK EXGAW‘ECI?LIE

/-p.vv.cm'i @3’ 4 MM, THICKNESS

——Q6MM. 050 M. LONG @ 3.00 M.

CONTRACTION JOINT

— COARSE

— HEXAGONAL STEEL WIRE MESH
B1.25 MM, AND SKELETON STEEL
WIRE @ 3.55 MM.ISEE NOTE 6.] .

e PLANE OF BACK SLOPE

= @9MM. 0. TS M. LONG

~CONCRETE 18224 BY VOLUME
SZE 0.30 x0.30% 0.50 @ 3.00 M.

DETAIL OF ANCHORAGE ROD

SCALE

L3,

0.0582 | 0.0552 | 0.0552
Wi

pot
A /

WITH PV.C CaP

/
| L-WEEP HOLE @12 MM. AROUND

iy WEEF HOLE @ 12 MM —

/
{—END OF THE PIPE SHALL BE COVERED -

OUTER PERFORATED PIFE

£ WEEP HOLE @ 2 MM. AROUND
- INNER PIFE WRAPPED WITH
GEDTEXTILESISEE NOTE 16)

\

INNER PERFORATED PIPE

PV.CPPE @ 2E 3 MM THICKNESS
/—BLDC“GE OF INNER AND CUTER PIFE

! : ]I‘ ~DRAINAGE HOLES
_oq .

WARRANTING FEATURES FOR
FERRO - CEMENT CONSTRUCTION
|, THE EXISTIMG SLOPES MUST BE STAGLE.
2. EROSION OF WATER APPEARS BUT NOT SLIDE.

3. MOT RECOMMENDED FOR HIGHWAY LEADING TO PLACES TO.VISIT

GRAVEL FILTER 0.50 M. LONG

SLOT QOTx0.20

P
HEXAGONAL STEEL WIRE MESH — &
B1.25MM. AND SKELETON STEEL |
WIRE @ 3.55 MM.{SEE NOTE 6 )

DETAIL OF COARSE GRAVEL FILTER FOR AREA OF SEEPAGE
SCALE

SLOT 0.0720.20—

0.30

~@9MM 075 M. LONG

@9 MM. 0.75 M. LONG
GROUT WITH MORTAR |23 BY VOLUME
{SEE NOTE 13)

" HEXAGONAL STEEL WIRE MESH
@ .25 MM. AND SKELETON STEEL
WIRE @ 3.55 MM {SEE NOTE 6.}

%
%,

COARSE GRAVEL FILTER 0.50 M. LONG

VARIES

= @9 MM. ANCHORAGE ROD O.79 M. LONG
I— EXPANSION JONT FILL WITH MORTAR 113 BY VOLUME

~=DITCH  LINNING

s

NOTES

ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED,

THE FERRC - CEMENT BACK SLOPE PROTECTION AS SHOWN ON THIS DRAWING SHALL APPLY FOR
HIGHLY EROSIVE SOFT ROCK BACK SLOFE ONLY,

PRICR TO CONSTRUCTION, THE BACK SLOPE SHALL BE FURNISHED AND WELL COMPACTED TO THE
SPECIFIED SLOFE I

THE MORTAR PROPORTION SMALL BE CEMENT @ SAMD RATIO 13175 BY WEIGHT AND W/C RATIO = 0.40
CEMENT USED SHALL CONFORM TO TIS, 80 .

HEXAGOMAL STEEL WIRE MESH SHALL CONFORM TO TIS 208 TYPE"A" THME SIZE OF MESH IS5 52 MM,
AND PITCH LENGTH IS 55.2° MM, S0x50 MM. SQUARE WELDED WIRE FRABRIC OF 2 MM. DIAMETER
WIRE SHALL BE USED INSTEAD OF HEXAGONAL STEEL WIRE MESH, PROVIDED THAT THE STEEL
WIRE SHALL CONFORM TD TIS 194 . RUSTY WIRE SHALL NOT BE USED,

SKELETON STEEL WIRE (FOR HEXAGONAL STEEL WIRE MESH ONLY ) SHALL CONFORM T0 TIS 194,
ANCHORAGE ROD SHALL COMNFORM WYIS& GRADE SR 24

LAPPING OF HEXAGONAL STEEL WIRE MESH SHALL NOT BE LESS THAN 5 AND 10 CM. FOR NARROW
SIDE AND LONG SIDE RESPECTIVETY , AND TIED WITH STEEL WIRE AT EVERY 10 CM.

CONTRACTION JOINT AND EXPANSION JOINT SMALL BE SEALED WITH MORTAR 133 BY VOLUME.
SIZE OF COARSE GRAVEL FILTER SHALL BE BETWEEN 3/8° amMD 2°

THE THICKNESS (T} OF FERRO - CEMENT SHALL BE VARIED FROM 3 TO 5 CM. DEPENDING ON
SMOOTHNESS OF BACK SLOPE AREA.

IF SOIL CONDITION ON BACK SLOPE 15 GRANULAR SOIL, THE ANCHORAGE ROD SHALL BE
GROUTED WITH MORTAR (123 BY VOLUME) 5 CM. WIDE .

A% DIRECTED BY THE ENGINEER PERFORATED PIPE SHALL BE SUBSTITUTED FOR DRAINAGE
SLOT IN AREA WHERE SEEPAGE FLOW IS HIGH.

BY THE APPROVAL OF THE ENGINEER , THE CONTRACTOR MAY USE THE SHOTCRETE SYSTEM

IN APPLYING MORTAR

GEOTEXTILE SHALL BE MONWOVENS TYPE , WEIGHT 140 G./MIMIN) SHALL CONFORM TO ASTM. 3775
F NECESSARY THE SLOPE MAY BE SHAPED TO BE STEPFS WITH 1,00 METER WIDE FOR

MAINTENANCE PURPOSE.

THE BOUNDARY OF FERRO-CEMENT CONSTRUCTION SHALL BE AT THE BEGINNING AND END OF EROSION AND AT THE
BEGINNING , FERAD - CEMENT SHALL BE CONST! AT THE SUITAI DISTANCE PRl i)
KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
FERRO-CEMENT BACK SLOPE PROTECTION

DESIGNED : 0.O.H. B CONSULTANTS Icﬁmﬂ:é DATE JuLY 1994

SUBMITTED : .-’19,51- S——— SCALE 45 SHOWN
DETAIL OF PERFORATED PIPE FOR DRAINAGE SNBSS KA Dol TN oecren o woeanon b sesn v g o, sp-201
NOT TO! SCALE APPROVED : -
A peioTOR GEnERALY SHEETHO. 61




REMARK

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN

SPECIFIC LOCATIONS AND CERTAIN CONDITIONS,IT SHOULD BE

COMNCRETE SQUARE GRID

{SEE CONSTRUCTION DETAIL 4}

APPLIED WITH THE FIRM INFORMATIONS CONCERNED AND

RECOMMENDED BY THE ENGINEER.

CONCRETE SGQUARE GRID TYPE “A"OR "B"
{ SEE CONSTRUCTION DETAIL &)

~——— BENCHING

FOR SUB DRAIN (IF NECESSARY ),
EXISTING GROUND

——ROCK (@ .30 M. MAX. ) MIX WITH COARSE SAND

TYPE "A"OR "B"— j..f*"‘ |—'—9-9-*

- 1
- I

-SEE DETAIL "A"

5.00 R VARIES

~SUB DRAIN SYSTEM
{IF NECESSARY )

“SIDE DITEH LINING  ACCORDING TO
DWG. NO. DS- 201 OR DS - 202

;SCE,EJION OF CONCRETE SQUARE GRID SLOPE PROTE{:’T l?ohg'

0910 (0.898) FR TYPE "A"

0.660 (0.64%) T ™

0660 (0 645 FOR TYPE *A" ows
0410 (0385 YFOR TYPE “B" T

VERTICAL POST

MEMBER D
SCALE

HORIZONTAL POST

!._Q.Jﬁ ._I

T

@ 9 MM x 0UB0 M. (MK TIED ROD

vaRiEs.

VARIES

===

t=——VERTICAL EDGE POST

~+7— ANCHORAGE POST

-THE TOP HORIZONTAL POST
— HORIZONTAL POST

~VERTICAL POS

VARIES

i

——THE BOTTOM HORZONTAL POST

OWG. NO. 05-201 OR DS-202

PLAN OF CONCRETE SQUARE GRID
(SIZE 1.00x1.00 M.) TYPE "A"

SCALE

- !

1 .28

CONSTRUCTION DETAILS

|

ars
~ 7 (DTB MAX)

E

ors

"L e ToP HORIZONTAL POST
-’ HORIZONTAL POST

f«——VERTICAL EDGE POCST
—— || VERTICAL POST

[ ANCHORAGE  POST

——THE BOTTOM HORIZONTAL POST

-SIDE DITCH LINING ACCORDING TO
DWG, NO. 05-201 OR DS- 202

PLAN OF CONCRETE SQUARE GRID
( SIZE 075 %075 M.) TYPE "B "

———~SIDE DITEH LINING ACCORDING TO SCALE

[ I -]

. CONCRETE SQUARE GRD USED HERE ARE 'Hbﬁ. OF PRECAST MEMBERS EXCEPT FOR THE
BNCHORAGE POST WeSCH CAN BE CASTED W-FLACE. THE PROPORTION OF THE CONCRETE
MIXTURE 15 1,2 4 BY VOLUME (WITH CRUSHED ROCK OF 1% MAXIMUM 1.

2. THE PRECAST MEMBERS MENTIONED ABOVE MAY BE THE WIND OF PRESTRESSED CONCRETE

NEVERTHELESS IT IS UP TO THE APPROVAL OF THE LOCATION AND DESHH DIVISION DOH
3 REINFORCING STEEL AND THED ROD SHALL COMFORM TO TIS. 20° GRADE SR 24

THE CONCRETE SOQUARE GRID SLOPE PROTECTION CAN BE BROUGHT TO USE FOR ANY BACK
SLOPE AND SIDE SLOPE PROTECTION AS LONG AS THE EXISTING SLOPE STABILITY' OF THAT

PARTICULAR SOILS CAN BE STABLE,IN THE CASE OF TOO STEEPER SLOPE OR THE TENDENCY
OF S0IL'S EROSION , CONCRETE SQUARE GRID TYPE "B" ( SZE QV5xQ7S M) IS SUGGESTED

AFTER FINISHING THE BACK AND SIDE SLOPES ACCORDING TO FLAN, THE CONSTRUCTION OF
OIUNCRETE SQUARE GRID SHOULD BE PROCEEDED RIGHT AWAY BY WORKING FROM THE
BOTTOM UP TO THE NEXT LEVEL. ¥ A LITTLE EROSION IS SHOWN IN THE BACK OR SIDE

SLOPE, IT & THE ENGINEER'S DIRECTION TO ADAPT OR ADNUST THE SLOPE. THE LENGTH OF
ANCHORAGE POST OR TIED ROD SHALL BE ADJUSTED TO FIELD CONDITIDN. THE TIED ROD

i
— I .
8 I ™ 1 %
50 (068 -an \ | /\y
i a ) FOR TYPE "A i | N
‘I 1 : TOP SOIL FOR GRASSING 4
|
1 "
{1 @) Houen TrRous Jx%?}'\ BACK SLOPE O SDE SLOPE
H
THE TOP HORIZONTAL (OR BOTTOM) EDGE POST H ANCHORAGE POST - pris
e
MORTAR | CEMENT : SAND = 1:3 BY VOLUME )
L GOMMIOBOM (MN) 5
REMARK | ANY NUMBERS IN (... ) INDICATE THE VERTICAL POST ——— TIED RO, PAINTED WITH
PRECAST MEMBERS WITH CLEARANCE TOP S0IL FOR GRASSING RUSTPROCF PAINT TWICE
(FIED N PLACE )
‘Q% s
ETAILS DETAIL "A" ANCHORAGE POST & TIED ROl &
R SCALE ' 1oTs

/5 WM. CHAMFER

2-06 MM- \
| 010 / 7-8 6 MM FOR TYP

] ""I S CHAMEER B-BEMM FOR TYPE "B A
i ) 2 1

HE

0934 (0924) FoR TYPE "A

REINFORCING STEEL OF THE VERTICAL POST
1 . 78

SECTION

SCALE

e

@@

0410 (0:388) FoR | TYFE ‘8"

R |
1 1.[=% e ]
S ] ot
L0 REAR) PR TYPE A%
o1zs |oies |

5 MM, CHAMFER ——, '-"-9-5
\

-

2-@smM———,
j .’j" | B \

ooy

“toos

Lo

—'oos

REINFORCING STEEL OF THE HORIZONTAL POST

SCALE

R

7-06 MM FOR TYPE"A" /

5-@6 MM FOR TYPE"B"

— L

SECTION

1. %5 SCALE

ot

CAN BE LONGER N RICH SOIL.
B €M THICK OF TOP SCIL 15 USED IN CONCRETE SOUARE GRID |F NOTHING ELSE IS STATED

THE SOIL MUST BE WELL MIXED AND COMPACTED WITH ORGANIC FERTILIZER IN THE

PROPORTION OF 211 BY VOLUME.

"7 N THE AREA OF UNDERGROUND WATER SEEPAGE , 'I{'E' CRUSHED ROCKS CAN BE
COMPACTED IN THE CONCRETE SQUARE GRID AS WELL AS TOP SOIL.

8. IN CASE SPECIFIC OF GRASSING IN CONCRETE SOUARE GRID', DWG. NO. 5P - 203 OR 5P-204
WHICH 5 FOR GROWING VETIVER GRASS ARE TO BE CONSWLTED.

@, AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

®-@®

T iTS
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-~ EXISTING GROUND LINE

CONSTRUCTION DETAILS

L PERIOD FOR Bﬁmm AFTER THE DDNSTNJCI'I}N OF COMCRETE SQUARE GRID 1S FINISHED , snmma SHOWLD
BE QUICKLY F TO CERTAIN METHOOS AND SUITABLE PERICD WHICH IS5 THE
TIME OF |-2 WEEKS BEFORE RAINY SEASOM .

2. ToP S0l - TOP SO IS COMPOSED OF RICH SOIL [ NO STOMES OR EXISTING BUILDING MATERIALS ) AND
GOOD ORGANIC FERTILIZERS SUCH AS BKK.2 (BANGKOK 2) ORGANIC FERTILIZER OR DRY COW MANURE .
THE PROPORTION IS 211 BY VOLUME WITH ENOUGH MOISTURE FOR GRASS GROWING ,

3. GRASSING METHOD | (MO COVER ) | THERE ARE 3 WAYS - SEEDING , NOOING , BULBING , A5 FOLLOW |
3.| SEEDING

' 3.1 PUT&- 7 CM. THICK OF TOP SOIL IN THE CONCRETE SQUARE GRID AND WELL COMPACTED.

3.1.2 SCATTER THE SELECTED SEEDS ACCORDING TO ITEM & INTD THE SOUARE GRID,

31,3 FILL |-2CM.OF TOP SO0IL OVER THE SEEDS AND WELL COMPACTED IT, MAKING EQUAL THICK

TO CONCRETE SQUARE GRID (8 CM.) |
3.2 NODING
3.2.1 FOLLOW THE STEP 3.1.1 EXCEPT FOR THE THICKNESS OF THE TOP SOIL - 8 CM
3.2.2 UL THE WELL SELECTED AND PREPARED GRASS MODES ACCORDING TO STATED AMOUNTS IN
TEM & . SCATTERED PLANTING THE NODES,
5.3 BULBING
3.3.1 FOLLOW THE STEP 3.2.1
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 CONVEMIENCE OF FINDING THE GRASS. THE WA'S 3| AND 3.2 AND 3.3 CAN BE MIXED .
IF 50, THE AMOUNTS OF SEECS, NODES , AND BULBS SHOULD BE. REDUCED UP TO THE SUITABILITY AS
DIRECTED BY THE ENGINEER AND APFROVED BY LOCATION AND DESIGN DIVISION D.OH

4. GRASSING METHOD 2 (WITH SACKS OF TOP S0IL AMD SEEDS ) | DO AS FOLLOWS |
4.1 PREPARE TOP SOIL AS IN ITEM 2.

4.2 GET CERTAIN SACKS AS FROM ITEM 5
4.5 MIX THE SELECTED SEEDS AS FROM ITEM & WITH TOP SQIL, THE SEEDS USED HERE MUST BE TWICE

THE AMOUNTS OF STEPS 3.1 , THE AMOUNT OF SOIL IS IT.8 KG./SACK AND 13.75 - KG. /SACK FOR

CONCRETE SQUARE GRID TYFE"A" AND " B" RESPECTIVELY .

4.4 ARRANGE THE SACKS OF TOP SOIL ANMD SEEDS IN THE CONCRETE SQUARE GRID BY LAYMNG THEM

DOWN AND FOLDING THE SACKS AS SHOWN IN THE FIGURE. ACJUST THE SACKS AND MAKE THEM

SIDE DITCH LINNG— DWG.NO.SP =202

GRASSING IN CONCRETE SQUARE GRID SLOPE PROTECTION
SCALE (]}

CONCRETE SOUARE GRID-—
TIPE "A" ACCORDING TO

DWG. NO. SP - 202

FOR CONCRETE SQUARE GRID TYPE"A"

mmn 2 GRASSING BY SACKS WITH TOP SOIL AND SEEDES
. [

B. DETAIL OF SACKS | THE SACKS SHOULD BE AS FOLLOW

5.1 SACKS MADE FROM NATURAL FIBRE | THE SACKS SHOULD MAVE THEIR NETS THAT ARE NOT ToO
LOOSE OR TOO TIGHT, THEY SHOULD BE STRONG ENOUGH S0 THAT THEY WILL NOT BE BROKEN
WHILE BEING REMOVED. ALSO THEY SHOULD DECAY IN THE COURSE OF ONE YEAR. THUS THE
JUTE BAGS ARE INTRODUCED AS THER | INCH WOVEN THREADS CONTAIN 7.5 WARP STRINGS
AND (2 WEFT STRINGS ( £ 0.5 STRING DEVIATION ], THE SIZE OF SACK FOR COMCRETE SQUARE
GRID TYPE A" IS 39x 50 CM.{ 't | CM, DEVIATION ] AND THE SIiZE FOR THE TYPE"B" IS
30.5x 52 CM. { % 1 CM: DEVIATION ),

5.2 SACKS MADE FROM SYNTHETIC FIBERS | THE SACKS MUST POSSES THE QUALITIES ACCORDING TO
ITEM 5.1 AND MUST COMPLETELY DECAY WITHIN ONE YEAR. YET THE APPROVAL OF THE LOGATION
AND DESIGN DIVISION D.OH

€ KINDS OF GRASS AND WAYS OF REPRODUCING &

©.1 GENERAL SPECIFICATION @ USE ANY OF LOCAL KINDS OR ANY THAT CAN BE FOUND M THAILAND
AS THEY LIVE LONO AMD CAN MOLD VERY WELL TO THE GROUND, THEY ALSO SURVIVE IN ANY
BAD STATE OF SO0IL AND ENVIROMMENT. INFORMATION IS AS FOLLOW |

SEEDS "QUALITY
NO. |COMMON NAMES SCENTIFIC NAMES WHYS OF REPROOUCING| FURTY RATE OF GROWTH
NOT LESS THAN (%) NOT LESS THAN (%)
I “dﬂjd F, BRACHIARIA RUZIZIENSIS SEECS j 7O 30
2 w i ! FASPALUM  PLICATULUM SEEDS a0 40
3 Mgewen CYNCOON DACTYLON SEEDS OR NODES 40 30
4 R CYNODON PLECTOSTACHYUS | MODES Of BULBS .
& P BRACHIARLA HUMIDICOLA NODES OR BULES
& iy PASPALUM  NOTATUM (CFFSHOOTS OR SEEDS
T wﬂ":l\rm ELEUCINE  INDICA SEEDS 40 25
ﬂnnggh !
& |fme CENTROSEMA PUBESCENS SEEDS 20 50
] “Il‘lll’!"l STYLOSANTHES HAMATA SEEDS 0 25
1o |fadsfin MACROPTILIUM ATROFURFLREUM SEEDS 80 25

AND SEEDS © MODISTURE |5 NOT MORE THAN 10 %

LoCK LIKE THE SHOWN FIGURE { TME APPROXIMATE THCKNESS OF B CM ) THE QUANTITY OF TOP SOIL IN SUBMITTED ; SCALE AS SHOWN
THE SACKS CAN BE ADJUSTED SO THAT THE SACKS CAN WELL FIT THE GRID 6.2 SEEDING @ QUALITY OF SEEDS SHOULD COMFORM TO ITEM 6.1 [10= IS oM./ W) {DRECTON OF LOGATION & CEIGH, Dnsiony T Sihes
| apProvED - = L
e — SHRATI 68

FOLD I5 CM.-THE TOP OF SACK AMD ———
PRESSED IT WITH THE MEXT ONE.

CONCRETE SOUARE GRID -
TYPE" B" ACCORDING TO

SACKS WITH TOP SOIL AND SEEDS -

T
) *_L — —— 7 —SACKS WITH TOP SOIL AND SEEDS
. VERTICAL POST—— = /f' ;——VERTICAL POST
1
kbt
i_a.mJ: i__,ﬁls__
FOLD IS CM -THE TOP OF SACK AND-— 4 — A
~CONCRETE SOUARE GRID TYPE"A" 0R "5 " T VAR TRLE
ACCORDING TO DWG. NO. S - 202 ALTERNATIVE 1
' — 7 +——SACK WITH TOF SOIL AND SEEDS
VERTICAL POST- — o / —VERTICAL POST

——— FOLO 18 CM.~THE TOP OF SACK AND
PUT UNDER ITSELF

ALTERMNATIVE 2

SECTION ®;@ ARRANGEMENT OF SACKS

SCALE TS

o oes
'[,9325 L0328

FOR CONCRETE SQUARE GRID TYPE "B" METHOD 3 VETIVER GRASSING IN

CONCRETE SQUARE GRID TYPE A"
i

SCALE

B3 NODING . USE RATHER OLD BUT STRONG STEMS WHICH HAVE AT LEAST 4 NODES EACH (I00-120 STEHSII\e)
6.4 BULBING | USE STRONG BULBS {120- 40 BJLBSIEF
THE CONTRACTOR CAN USE ONLY OME KIND OF GRASS OR MANY DIFFERENT KINDS , BUT THE NUMBERS
OF EACH KIND NEED TO BE ADJUSTED ACCORDING TO SUITABLE PROPORTION . GENERALLY, BEANS WITH
THE RATE OF GROWTH 10 - 15 STEMS ﬂi ARE USED TO MIX WITH OTHER GRASS. ANY OTHER KINDS OF
GRASS { NOT MENTIONED IN THE TABLE ABOVE ) CAN ALSO BE USED AS DIRECTED BY THE ENGEEER AND
APPROVED BY THE LOCATION AND DESIGN DIVISION D.O.H.
T. GRASS CARING | THE CONTRACTOR MUST TAKE GOOD CARE OF THE ORASS SO THAT THEY GROW WELL
WITHIN 3 MONTHS , THERE SHOULD BE COVERED NOT LESS THAN 75% OF THE GRID AREA ANYWHMERE, THE GROWTH
PERCENTAGE LESS THAN THIS THE CONTRACTOR MUST MAMAGE TO REACH THE PERCENT OTHERWISE,
THE AGRICULTURAL CPERATION TO INCREASE GROWTH OF GRASS COULD BE DONE.
THIS DRAWING CAN BE USED FOR GRASSING IN CONCRETE ORID BEAM [ ACCORDING TO DWG. NO. SP-301 ).
ALL DIMENSION ARE IN METERS UMLESS OTHERWISE INDICATED

REMARK :
THIS METHOD OF SLOPE PROTECTION IS 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

GRASSING IN CONCRETE SQUARE GRID AND GRID BEAM

DESIGNED : DOH, B CONSULTANTS | CHECKED :i,_—_ DATE JuLY 1994




VETIVER GRASSING -
' SEE DETAIL "A®— | prerm i i %d ms:m:—r—d-«I-Ti—T T-I-- 0I5 (TYRY
(OR DETAIL "B" FOR GRASSING I CONCRETE SOUARE GRID) T 3 Fz?m—?‘r;‘figﬁiﬁ#% l, L CONSTRUCTION DETAILS
1 . L } | 5 O .}\, i '. I-.T:T| s |, THE VETIVER GRASS SHOOTS | VETIVER (VETIVERIA ZIZANIOIDES NASH) SHALL BE
LOCAL KINDS OR ANY OTMER APPROPRIATE ONES AS APPROVED HY THE LOCATION AND
DESIGH DIVISION DOM, VETIVER SHOOTS SHOULD BE RESTED IN A POLY BAG WHICH HAS
‘a DIAMETER OF 3 INCHES AND TME LENGTH OF 7 MCHES (SIDE - FOLDED) BEFORE
PLANTING. EACH BAG WHICH CONTAINS SOIL AND FERTILIZER IS TO SERVE 1-2
VETIVER SHOOTS, THE SHOOTS WILL BE RESTED IN THE BAGS FOR 13 - 23 MONTHS
[ 4 BEFORE BEING TAKEN TO THE PREPARED SOIL.
P 2 HOLE DIGGING AND GROUND PREPARATION | AFTER THE WORKS FOR BACK SLOPE, SIDE
; "“." i "l!l"l! LS N BN BB A D SLOPE , BRIDGE APPROACH SLOPE , AND BANK SLOPE ARE FINISHED ACCORDING TO
e e | THE CONSTRUCTION PLAN , GROUND PREPARATION FOR VETIVER PLANTING SHOULD BE
{IF NECESSARY) ol L) STARTED BY DIGGING A HOLE WHICH |5 15 CM. WIDE AND 15-20 CM. DEER
y L 50c oitow wine accomoms To —Eéﬂ:::ﬂ::: A GROOVE ALONG THE ROW OF VETIVER SHOULD BE MADE AND THE BOTTOM OF
il Rt Ml oy THE GROOVE SHOULD BE COVERED WITH 8- 10 CM. OF EXISTING SOIL MIXED WITH
SOME FERTILIZER. THE FERTILIZER MUST HAVE THE SAME GQUALITY AS BKK.2
{BANGKOK 2) FERTILIZER OR DECAYED MANURE. THE PROPORTION OF SOI. AND
FERTILIZER IS 11 BY VOLUME AND THE SONL AND THE FERTILIZER SHOULD BE

VETIVER GRASSING -
{IF NECESSARY )

I
&

-7

VETIVER GRASSING—

_ 500 oR vaRiEs |

VARIES,
100,

-

-

-

-

-

-

-

_=-0 5O (MIN)

ROCK (@030 M MAX) MIX WITH COARSE SAND
FOR SUB DRAIN (F NECESSARY )

SECTION OF VETIVER GRASSING ON BACK SLOPE AND SIDE SLOPE

SCALE . 100

100

~ EXISTING GROUND

WELL MILED.
3. PLANTING | THE SPACE BETWEEN ROWS IS5 AS SHOWN B THE PLAN. THE DISTANCE
BETWEEN TWO SHOOTS IS 15 CM, TRIM AND LEAVE THE LEAVES OF THE SHOOTS
PLANTING, CUT OFF THE BOTTOM PART OF THE BAG AND LET

[ I
} DWG, NO DS~ 201 OR DS~ 202

I’ SIDE DITCH LINING ACCORDING TO ——

|
|
________________________ -yl

'°"'”"}LH*-'*“H'*'J‘-" g PLAN OF VETIVER GRASSING IN PLAN OF VETIVER GRASSING IN R allvcivficaiy
| CONCRE-I-E SWARE GRlD TYPE n' CONCRETE GR’ID BEAM 10 CM. OF THE ROOT BE SHOWN, TAKE OFF THE BAG AND PUT THE VETIVER

FRELL L, {' e SCALE SCAL 28 SHOOT ON THE PREPARED HOLE. FILL THE HOLE WITH THE PREPARED SOIL AS
-BACK SLDPE OR SIDE SLOPE ,—mmm GRID
¢ ACCORDING TO WS, NO, 57~ 202 SHOWN AT DETAIL “ A" AND" 8 " AFTER 15 - 20 DAYS OF PLANTING, POUR HALF &
- T o X L3 ~F A=
B e A FECSAETED TEA - SPOON OF AMMOMAM SULPHATE FERTILIZER(2)/0:0) OR ONE-FOURTH OF TEA-SPOON

EXISTING SOIL OF UREA FERTILIZER (46 [ 0:0) OVER EACH HOLE AND OVER EACH SPACE BETWEEN

Y | !
0.15ITY|£1 -I-!-l l l--l..!. !_.I joorsg I ¥ -

|l VETIVER GRASS SHOOT—= &
RN N ’ IEEERERR RN % £ S wan

VETIVER GRASS SHOOT

SO MIXED WITH FERTILIZER ~ HOLES. FILL THE HOLE WITH SOME EMISTING SOIL AND COMPACT TO MEET EXISTING SLOPE.

4 PERIOD FOR PLANTING © THE SUITABLE PERIOD SHALL BE 1-3 WEEKS BEFORE
SOuL. i THELFOLY 016 RAINY SEASON. PLANTING FOR THE BRIDGE APPROACH SLOPE PROTECTION SHOULD
=l NG THI R WATER LEVEL
__S_J'_—-.n 15 EM. = WIDE SOIL MIXED WITH FERTILIZER— - BEDONE. | CORINGITHE. T
AMD 15 CM=DEEP HOLE AT THE BOTTOM OF THE HOLE ¢ = \ 5 PLANT CARING © THE RATE OF SURVIVAL OF VETIVER SHOULD BE NOT LESS THAN
o285 “oozg Loas | loces 95 % AFTER 2 MONTHS OF PLANTING. IF LESS, THE CONTRACTOR HAS TO REDO
| THE PLANTING WITHIN 15 DAYS THE NEW PLANTING WILL BE RECHECKED AFTER

WITH FERTILIZER

..'l 8 SO N THE POLY BAG ——
/ SOIL MIXED WITH FERTILIZER —

|I|lllfldltllf|'ttl-.l'_ 1 AT THE BOTTOM OF THE HOLE

VETIVER GRASSING WW.—"I

PLAN OF VETIVER GRASS!NG ROW

SCALE

. ANOTHER 2 MONTHS. THE INEVITABLE DESTRUCTION OF THE SHOOTS BY NATURE
DETAIL"A" DETAIL " B AT THE BOTTOM OF BRIDGE APPROACH IS AN EXCEPTION.
FOALE. | . 30 . HCHLE 1 6. THE SHOOTS | OTHER THAN THE LOCAL SHOOTS, THE CONTRACTOR MAY USE

ROAD FINSHED SURFACE—— - ABUTMENT ANY SHOOTS REPRODUCED THROUGH VARIOUS WAYS, SUCH AS BY TISSUE
| | ~BRIDGE FIMSHED SURFACE r_gw ——20CM. OF CLAY [PL,311% ) COMPACTED ACCORDING TO CILTURE BUT THE OQUALITY OF THE SHOOTS NEED TO BE AFFROVED BY

BADSL AFFROACH LN E - EYNDAND THE LOCATION AND DESIGN DIVISION DO.H.
‘;";I'_“M:‘E s:;"::;.‘ e T LEAF TRIMMING AND FERTILIZING | THE VETIVER WILL BE TRIMMED AND

THE LAST HOWZONTAL ROW CAB BE ADWSTED FERTILIZED EVERY 4 MONTHS N THE FIRST YEAR OF VETIVER GROWTH AND
(EVERY & MONTHS IN THE CONSECUTIVE YEARS., THE TRIMMING SHOULD LEAVE
THE HEIGHT OF THE PLANT FOR 30-50 CM. AFTER THE SECOND LEAF TRMMING,
NPK FERTILIZER (18- 15-18) SHOULD BE PUT ON THE GROUND IN THE
PROPORTION 18 GRAMS PER METER OF VETIVER GRASS ROW.

> L |
s % .
\Q’?([ ~GROW 1N BOWS

[ DISTANCE BETWEEN ROWS 15 0.50 M.

EARTH FILL — ] —] Yo

&

1 ¥ ‘}% B VETIVER GRASSING FOR BANK PROTECTION | VETIVER GRASSING CAN ALSO BE
20 CM. OF CLAY {PI.3311% ) COMPACTED ACCORDING TO -l laso SHAPE THE CANAL SLOPE— \-&aﬁ
— ptg 2ri

APPLED TO PROTECT EROSION OF ROADWAY SLOPE ALONG THE RIVER. THE LENGTH OF

BRIDGE APPROACH FILLING STANDARD TO SUIT THE BRIDGE APPROACH SLOPE

FLANTING SHOULD BE DEPEMDED ON THE NATURE OF THE RIVER CONDITION AND
SECTION @ @ SECTION @ @ AFPROVAL BY THE ENGINEER.

SCALE 100 SCALE
9 ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

ROAD FINISHED SURFACE— p— ~WARY SLOPE IN ACCORDANCE WITH WINGWALL SLOPE

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

SHOULDER —
B AL TMET. VETIVER GRASS SHOOT @ 0I5 M—r

2
|._CQ_‘_1 T ~BRIDGE FINISHED SURFACE [ GROW AS NECESSARY )

i il A |
3

THE ENGINEER.
~GROW IN CURVE
55 w0 THE LA KINGDOM OF THAILAND
T SEE DETAIL" A" OR™B* DETAIL "a” OR "8° WINISTRY %wm%m@‘g"mﬂm
iy f OWG. No. b6 201 O 08 202 STANDARD DRAWIG
M iy . VETIVER GRASSING FOR SLOPE PROTECTION
gl L A A T S R | loso VETIVER GRASSING AT SIDE DITCH LINING
E - :';: SECTION . 9 I SCALE s 1 . S0 DESIGNED | DOM B CONSULTANTS ]CHECKBD ',é_ DATE JuLY 1994
AN ' seaLE : jao SUBMITTED: /> B e, SCALE 45 SHOWN
SCAtS 11 %9 VETIVER GRASSING AT BRIDGE SLOPE PROTECTION e i il
APPROVED :
B SHEETNO, 64




HYDROSEEDING —

1
I
€
OF ROADWAY -
-

#
L~ N
1 M TYPICAL CROSS - SECTION FOR DEEP CUT AND MIGH FILL t
PPV PR SEE DWG NO. TS - 801
HYDROSEEDING ——, o o o~ |
ROCK { @ 0.30 M.MAX.] MIX WITH COARSE SAND \
X
. FOR SUB ORAIN {IF NECESSARY ) o Ne—au e ik
EXISTING GROUND ! \ ACCORDING TO OWG. NO.DS-201 OR DS- 202
— BENCHING ———SUB DRAIN SYSTEM (IF NECESSARY)

' HYDROSEEDING FOR SLOPE PROTECTION
NOT TO

SCALE

CONSTRUCTION DETAILS : REMARK
1. AREA PREPARATION . ANY OTHER KINDS THAT HAVE THE SAME OQUALITIES AS MENTIONED IN ITEM 21 CAN ALSO THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY IN SPECIFIC
11 AFTER THE EARTH WORKS OF CUT AND FILL ARE FINISHED AS PLANMED, HYDROSEEDING SHOULD BE USED, YET AS DIRECTED BY THE ENGINEER AND APPROVAL BY THE LOCATION AND DESKGN LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE APPLIED WITH
BE DONE RIGHT AWAY BEFORE THE OCCURRENCE OF SLOPE EROSION. . DIVISION DOH THE FIRM 0 AND ED BY
12 IF THE SURFACE OF BACK SLOPE IS TOO MARD ,SMAPE IT BY STRIPFING SOME EXISTING SOIL 23 TWO KINDS OF GRASS OR MORE AS MENTIONED IN ITEM 2.2 SHOULD BE USED TOGETHMER ACCORDING  THE ENGINEER,
THAT IS COVERING THE SURFACE, THE SHAPING WILL MAKE THE SURFACE SOFT AND SHOULD LEAVE TO THE SITE. THE PROPCRTION OF THE GRASS MIXED SHOULD BE 15 GM./M® AND BEANS WITH
THE 28 CM. THICKNESS OF THE SURFACE. THERE SHOULD BE GROOVED WHICH ARE 5= 7 CM. RATE OF GROWTH 10-15 STEMS/MZ
APART ALONG THE LENGTH OF AREA, 3. OTHER MATERIALS
13 SHAPING THE SURFACE OF THE SIDE SLOPE IS DONE THE SAME WAY AS IN ITEM L2 AND YET 31 ACID DILUTE © IN GEWERAL,THE pH OF SOIL SUITABLE FOR GRASSING IS ABOUT 5-8,
AS DIRECTED BY THE ENGINEER. IF THE SOIL HAS CONCENTRATED ACID,USE THESE CHEMICALS TO DILUTE THE ACID CONDITION
14 W SOME. AREAS THAT ARE COVERED WITH BOULDERS, SOFT ROCK OR ROCK WITH SEEPAGE FLOW OF THE SsOIL '
OR HAVE RELLS OR GULLIES, THE SOIL SHAPING SHOULD BE DIRECTED BY THE ENGINEER. 300 CRUSHED AN BURNED OYSTER SHELL OR
2. SUGGESTED GRASS AND QUALITIES OF ITS SEEDS 112 DOLOMITE
21 W GENERAL ,THE SUGGESTED GRASS IS THAT OF LOCAL KINDS OR ANY KINDS THAT HAVE BEEN THE SUTABLE PROPCRTION OF THESE CHEMICALS IS USED TO DILUTE THE ACID CONDITION OF SGIL,
WELL GROWN IN THAILAND.THE GRASS USED AS PERMANENT GRASS FOR PREVENTION SOIL ERCSION TO BE NEUTRAL CONDITION, .
SHOULD BE PERENNMAL GRASS AND HAS STRONG ROOTS SYSTEM THAT CAN FIRMLY HOLD TO 32 NPK FERTILIZER (18 15015) | NOT LESS THAN 30 GM/MZ
THE GROUND AND CAN BEAR ANY BAD STATE OF SOIL. WHILE IN USE, THE GRASS SHOULD .33 TACKIFIER OR BINDER MATERIALS (TAKEN FROM PLANTS ) | WHITE GLUE OR EMULSION
85 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 /M
22 SUGGESTED GRASS AND QUALITY OF ITS SEEDS 34 WETTING AGENT . USED TO PREVENT THE CLINGING AMONG THE SEEDS, WITH SWTASLE PROPORTION,
4 3.5 INDUSTRIAL DETERGENT ® USED TO INCREASE K - VALUE { PERMEABILITY ) OF SOIL
SEEDS ' QUALITY
HO| COMMON Names SCIENTIFIC NAMES MOISTURE PURITY  [RATE GF GROWTH NOTE THE -SEERIPRIATE AU, I8 102 Bl o
O ok TRANEY- Lt e M Lemes TN 36 MULEH MATERIALS | NOT LESS THAN 200 GM./M.Z
1| wdngd BRACHIARIA RUZIZIENSIS 10 70 50 &: PUPING: (MRCHINE
2 | wlpmauanyfu P e e % 1 4 THE PREFERABLE KIND |5 THAT OF HIGH PRESSURE MACHINE THAT CAN FORCE THE MIXTURES
3| nn R AR i 28 50 | AS HIGH AS 30M AND THAT HAS ITS MEAD TWAT CAN SPRAY THE MIXTURES ALL OVER THE PLACE.
o | £ : o i _ 2, S, PERIOD OF TIME
s “M CYNGOON PLECTOSTACHYUS 588 1o = o HYDROSEEDING SHOULD BE DONE 2-4 WEEKS BEFORE RAINY SEASON.
& | wunife PASPALUM HOTATUM 10 50 30 8 < FERTLIZNG
7 | wdpmas ERAGROSTIS DIPLACHNOIDES 0 80 20 10-15GM/M2 OF UREA FERTILIZER SHOULD BE SPRAYED ON THE AREA ONE MONTH
8 | ndh weEPING ERAGROSTIS PARVIFLORA 10 s0 30 gl LSl 2 )
Ve GRS AT SR LA 7 75 % OF GRASS SHOULD GROW AND COVER THE GROUND 2-3 MONTHS AFTER HYDROSEEDING , _ _
o | wdr#um ELEUCINE INDICA 10 a0 28 CEMETE R0 T DR ek DR D KlNGDOM OF THAILAND
wihrve LOLIUM  PERENNE 10 s0 20 8 YESTIGNTION. /1~ THERE L ARE R TL. 0" (ANEAR TRATHANE L MOT. SUOLEraUIEE [ DuNE MINISTRY OF TRANSPORT AND COMMUNICATIONS
w| wirescue N —— o %0 20 JE—— ACCORDING TG ITEM 7, THE CONTRACTOR NEEDS TO REDO THE HYDROSEEDING . DEPARTMENT OF HIGHWAYS
| wfnacacia RN SR 6 55 56 9 ANY OTHER OPERATION CONFORMING TO AGRICULTURAL , TO INCREASE EFFICIENCY OF GROWTH, _ STANDARD DRAWING
finazgaly e HYDROSEEDING FOR SLOPE PROTECTION
13| faanm CENTROSEMA PUBESCENS 10 20 50
18| Harandn STYLOSANTHES HAMATA 10 70 1] DESIGNED : DOM. B CONSLLTANTS |Mcum:é:'.., RATE: e
15| abefims MACROPTILIUM  ATROPURPURELM 12 20 50 nrwTED: LS g.m GALE, -t

DEECTON OF LOGATION & DESIGN DIVESION) WG, NO.SP-205

APPROVED :
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SEE DETAIL

/—ml‘ﬂﬁﬁl OF TIED ROD

END BEAM.
FRONT ELEVATION D Sram
SCALE

180

£ OF ROADWAY

L concreTE mTERCEFTOR
ACCORDING TO DWG. NO. T5-501

e

Lsms DITCH LINING ACCORDING
TO DWG MO DS - 201

SIDE ELEVATION Pl
Hd -

SCALE I

Toe SQIL TO BE FILLED—
B M. THICK } ﬁ
GRID BEAM . =

TOP SOIL WITH GRASSING—

CONSTRUCTION DETAILS

1

-
DETAIL
SCALE [ L]

DETAIL (€)
SCALE 1:25
LOO
094

e ZeBEMM,

DETAIL B A

SCALE [

I

SECTION (A)-(A)

SCALE 18

\NGH

\—esun.@a.lv'u
MORTAR CEMENT : SAND RATIO
1125 BY VOLUME

SECTION (B)- (B)
SCALE 1:25

GRID

[ @15MM.X0.50M STEEL TIED ROD,
\ l PAINTED WITH RUSTPROOF PAINT TWICE

BEAM

REMARK :

GRADE BEAM, GRID BEAM AND END BEAM ARE PRE-CAST. THE LENGTH OF BOTH
GRADE BEAM AND END BEAM |15 100 CM. AND OF GRID BEAM IS 94 CM,

TO SET THE GRADE BEAM, POUR SOME MORTAR INTO A GRADE BEAM'S EMFTY
SPACE THAT IS FOR INSERTING THE DOWEL BAR. WHEN THE SPACE 15 FULL,
PUT ANOTHER GRADE BEAM DOWN S50 THAT IIS DOWEL BAR INSERTS INTO

TI'iE MORTAR -FULL SPACE OF THE PREVIOUS GRADE BEAM. SEAL THE JOINT
WITH MORTAR

TO SET TIED RODIFOR 4 ER JOINT ), AFTER GRID BEAM IS SET
AS IN THE DRAWING,DRIVE TIED ROD INTO IT AND FILL THE JOINT WITH MORTAR.
FILL TOF SOML INTO EMPTY SPACE OF GRID BEAM {BEM THICK) AND WELL COMPACT
IT,IF THERE IS NO SEEPAGE OF UNDERGROUND WATER IN THE BACK SLOPE.
FILL 1%°-3" STONES INTO EMPTY SPACE OF GRID BEAM (10 CM THICK),IF THERE
IS SEEPAGE OF UNDERGROUND WATER IN THE BACK SLOPE.

TO SET END BEAM, DIG INTO & CM.-DEEP HOLES. THE END BEAM ARE O.S5CM APART.
STICK EACH TIED RODS (@ 15 MM.% 0,50 M., RUSTPROOF PAINTED TWICE )

INTO THE 0.5 CM.SPIM‘.E!.INOY ALL THE SPACE ARE NECESSARILY USED,
A5 DIRECTED BY THE PROJECT ENGINEER ) THEN SEAL THE JOINTS WITH
MORTAR . END BEAMS ARE TO BE SET ON THE SIDE AND THE UPPFER WHEN THE

GRID BEAM SETTING IS FINISHED.

IF THE CONSTRUCTION IS DONE ON SLOPE Y311 T0 1:1, TIED RODS MUST BE STICKED
INTO EVERY JOINT OF THE GRID BEAM. THE GRID BEAM SHOULD BE PUT HORIZONTALLY
AND VERTICALLY. THERE IS NO NEED FOR CONSTRUCTION OF END BEAM, AS DIRECTED BY
THE PROJECT ENGINEER AND AFFROVAL BY THE LOCATION AND DESIGN DIVISION DO.M
GRADE BEAM AND END BEAM CAN BE CAST-IN-PLACE ,YET AS DIRECTED BY THE
PROJECT ENGINEER.

THE CONCRETE MIXTURES ARE 13214 BY VOLUME, PORTLAND CEMENT SHALL BE TYPET.
REINFORCING STEEL, DOWEL BAR AND TIED ROD SHALL CONFORM TO TS 20 GRADE SR24.
GRID BEAM SHOULD BE CONSTRUCTED FOR EARTH OR EARTH -SOFT ROCK BACK
SLOPE AND/OR AREA WITH UNDERGROUND WATER SEEPAGE. THE CONSTRUCTION

WILL BE DIRECTED BY THE PROJECT ENGINEER IN TERMS OF EXPENSE AND
EROSIVE PREVENTION AND APPROVAL BY THE LOGATION AND DESIGN DIVISION D.0.H.
ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE (NDIGATED.

\ ~2-BEMM,
@6 MM. @ 015 M., ALTERNATELY

END BEAM
SEALE

155
oo
 or s e, 221007 1022

SIEMMRDSOM STEEL TIED ROD-
[TO BE MSTALLED WHEREVER
NEEDED, SEE CONSTRUCTION DETAL(S))

END BEAM SETTING
SCALE s

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CONCRETE GRID BEAM BACK SLOPE PROTECTION

THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY

DESIGNED : D.O.H. & CONSULTANTS ‘ CHECKED : e

DATE JULY 1224

IN SPECIFIC LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE
APPLIED WITH THE FIRM INFORMATIONS CONCERNED AND

SUBWITTED: ) — 72
- oy
IRECTOR OF LOCATION & DESIGN DIVISION)

SCALE A SHOWN

RECOMMENDED BY THE ENGINEER.
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————— B ———
e O —
L JEE ITEM.7 OF CONSTRUCTION DETALS |
| ]
g == A - —
RENO OR WIRE MATTRESS CONSTRUCTION DETAILS OF RENO MATTRESS
T = L PVC.— COATED RENO MATTRESS  of GALVANIZED WRES THAT IS coaTED I CLEAR THE AREA OF REND MATTRESS CONSTRUCTION AND
o WITH PVC. DETAILS ARE AS FOLLOWS | MARK THE SHAPE OF SIDE SIOPE AS SHOWN IN THE DRAWING
- 7 e aaTeD S NArTRERG 1. NETTING AS WELL AS WELL COMPACT THE OROUND . IF THERE IS A SMALL
THE OALVANIZED WWRES COATED WITH PVC.ARE MADE INTO 6x8 CM.{+ 10%) WILL N THE AREA WHICH MAKES |T WPOSSIBLE 7O REGULARLY
i ‘SEOTEXTLE, WEGHT 140 &/M ik /" PVC.= COATED RENO MATTRESS HEXAGONAL. NETTING JOINED TOGETHER BY TWISTING THE WIRES FOUND EACH MAKE THE SIDE SLOPE , THE REMO MATTRESS ON THE SMALL
' | SHALL coNFORN: TO ASTM. 5TTY /" SIZE 200 x800x 30 CW ; ; %
| gl / OTHER TWICE AS SHOWN IN THE PICTURE . © ML SHALL BE CONSTRUCTED as stown I secton (8 )- (B)
B = : =P | oF TYPE 1
SF s _ W 2. LAY THE GEOTEXTILE ON THE SDE SLOPE BEFOAE CONSTRUCTION
| Y 5| THE RENO MATTRESS .
N e e 3. SHAPE THE GROUND TO EXISTING COMDITION AFTER THE RENO
o SHALL CONFORM TO ASTM. 3775 [T CONTTRUCTON 15 GG
3 . 4 GEMERAL DETAILS OF PVC. —COATED REND MATTRESS ARE AS
2. WIRES STATED IN THE TOPIC PVC .= COATED RENO MATTRESS .
SECTION @ = @ THE WIRE MUST BE ABLE TO RESIST THE TENSION OF 28.5 BI KG./ MM 5. THE PROJECT ENGINEER WILL ADAST THE SUITABLE AREA IN
@1 o e (ACCORDING TO BS 1052 / IS0 STANOARD ) SITE FOR REND MATTRESS CONSTRUCTION .
' THE DIAMETER OF WIRE FOR FRAME IS AT LEAST 2.7 MM 6 THE GEOTEXTILE USED IN THIS CONSTRUCTIN 1S MADE FROM
— " ' THE DIAMETER OF WIRE FOR NETTING 1S AT LEAST 2.0 MM, NONWOVENS TYPE. THE INSTRUCTION ON HOW TO USE ARE
00 | 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 LONS ENOUGH TO BE USED M INSTALLATION BY THE ENGINEER
RENO MATTRESS ARRANGEMENT PLAN L 100 3 (ABOUT 5% OF RENO MATRESS® WEMHT ) T.  THE PART OF RENO MATTRESS STICKING INTO STREAM CAN BE
y SCALE 17s | 3. GALVANIZING NECESSARILY ADJUSTED 50 AS TO SUIT THE AREA .
3> ; A S Caney R BATINESY THE WRES MUST BE GALVANIZED ACCORDING TO 85 443/ 1982 STANDARD 8. ALLDIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE
THE MINIMUM OF ZINC'S WEKGHT USED W ACCORDANCE WITH TME DIAMETER INDICATED
| OF WIRE IS SHOWN |
WIRE'S DIAMETER (MM)  WEIGHT OF ZINC COATING (GM./N )
¥ i 2.0 240
Ho 27 260
4. PVC.— COATED REMARK :
o s AFTER HAVING GALVANIZED , THE WIRE MUST ALSO BE COATED WITH BLACK THIS METHOD OF SLOPE PROTECTION IS SUITABLE ONLY
OR OREY PAINT PVC.(POLY VINYL CHLORIDE ). THE AVERAGE THICKMESS OF Pve. IN SPECIFIC LOCATIONS ANO CERTAIN CONDITIONS, IT SHOULD
e COATING 1S O.58 MM, (AND NOT LESS THAN .40 MM.) THE GUALITIES OF Pve.
- SHOULD BE AS FOLLOWS BE APPLIED WITH THE FIRM INFORMATIONS CONCERNED
202 ~EETERTILE) WEIGHT 140 G./MTiin ! AL BONDING TO WIRE AND RECOMMENDED BY THE ENGINEER.
' —COMPACTED SUBGRADE LAB CHR. 8% THE BONDING QUALITY CAN BE TESTED BY DIPPING PVC.— COATED WIRE INTO
DISSOLVED POTASSIUM PERMANGANATE { 1%) FOR 5O HOURS CONTINUOUSLY
SECTION - OF TYPE I AT THE ROOM TEMPERATURE . THE DISSOLVED POTASSIUM PERMANGANATE
SCALE 20 WILL ERODE . INTO THE WIRE'S SURFACE AND PVC.,NOT MORE THAN 15 MM.

SMALL HILL WHICH EXAMINATION BY CUTTING THE END OF WIRE

B. EROSION DURABILITY OF BVE.
AFTER THE PYC.— COATED WIRE (NOT THE TWO END PARTS ) HAS BEEN PUT
INTO THE CONCENTRATED SOLUTION OF SODIUM CHLORIDE FOR &0 HOURS
- 100 J CONTINUOUSLY AT THE ROOM TEMPERATURE , THE PVE'S TOTAL WEIGHT
1

| A
\ | ——PVC.~ COATED RENOD MATTRESS WIST SULL ReMam
| Vi SIZE 200 £ €00 1 30 CM, C. ERDSION DURABILITY OF EMD PART'S WIRE

AFTER THE PVC.~ COATED WIRE HAS BEEM PUT INTO THE 50 % SOLUTION
OF HYDROCHLORIC ACID FOR 50 HOURS CONTINUOUSLY AT THE ROOM TEMPERATURE .
ITS EMD PART SHOULD NOT BE ERCDE MORE THAN 20 MM,

0. TEMPERATURE DURABILITY
AFTER THE PVC.= COATED WIRE HAS  BEEN LEFT IN I00"C FOR 100 HOURS
CONTINUDUSLY . IT QUALITIES SHOULD NOT CHANGE WHEN THE WIRE BE BROUGHT
BACK TO TEST B ACCORDING TO ITEM aA-C.

i 5. DEVIATION
- = THE CEVIATION OF THE WRE'S CIAMETER IS LESS THAN £25%
oo 6. ROCKS
?. THE ROCKS USED FOR THIS WORK MUST BE HARD ENOUGH AND NOT CRUMBLE ——_GD M EF__AI N'-D
3 WHEN WET AND ENDURE REGARDLESS OF THE CLIMATE . THEY ARE GRAMITE , KIN 0 II' LA
i s T 14 ) MINISTRY OF TRANSPORT AND COMMUNICATIONS
SHALL CONFORM TO ASTM. 3776 LIME STONE , SAND STONE , GRAVEL AND CRACKED CONCRETE. THE AVERAGE w IAYS
COMPACTED SUBGRACE LAB CBR. 6% DEPARTMENT HIGHW,
SIZE OF THE ROCKS SHOULD BE 6-10 M, OR (5% - 7%), STANDARD DRAWING
SECTION - OF TYPE I RENO MATTRESS SLOPE PROTECTION
- e DESIGNED : DOM. 8 CONSULTANTS |cn=cneo:é__, DATE JULY 1994
SUBMITTED:  — _B‘_ﬂw SCALE 45 SHOWN
(DIRECTOR OF LOCATION & DESIGH DVIRON) No_SP-‘lDl
APPROVED : s -
Pt SETO, S SHEETHO. &7




k l =

SENR ==
€ o

. : o
1=l |
ta 1s
(A) BELL AND SPIGOT TYPE

. X ]"‘"|'" - L {MIN. 100 ] 158 .
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L [MIN, 100 )

(B) TONGUE AND GROOVE TYPE

DETAIL OF R.C. PIPE CULVERT

NoT T0

— =—— FLOW LINE - -

INTERIOR JOINT SPACE -
SHALL BE MORTARED
FLUSH ON LOWER HALF

OF PIPES [ CEMENT AND SAND
RATIO 152 BY VOLUME )

() TONGUE AND GROOVE TYPE

PIPE CONNECTION DETAI
sC

KOT T@

./
12 BY VOLUME—

SCALE

D+2T

RE 06 MM, (@) 40 —— 7

5

~2=-REBOG MM, ARCUND

n:i_ =
=
1
|
. Pl .
7| & Pl o &
H
B N 5
o i : ‘I
i
o, — N\ P 4
AN 2-RB 6 MM, AROUND b \ “'\ e v
W\ e (.I \ REC. COLLAR
. & 40 -EXISTRG PIPE CULVERT
= OISR LOR W = |5 FOR D LESS THAN 80
W = 20 FOR D' EQUALS TD 80 OR MORE
— —~
(h_} TRANSVERSE SECTION B LONGITUDINAL SECTION
PIPE EXTENSION
NeT To SCALE
TABLE 1
CRUSHING LDAD ULTIMATE COMPRESSVE | OVER FILL ON
RCPPE CULVERT|  WSIDE WaLL MIN, CRCULAR T0 PRODUCE MAXIMUM  [STREMGTH FORBISx 30CM.[ RC PIFE
CLASS DIAMETER | THICKNESS | REINFORCEMENT 003 CM. CRACK | CRUSHING LOAD | CONCRETE CYLINDER AT | CULVERT NOT
{3] i Cents M) WOTH ARD3OCM|  { KG./M.) 28 DAYS AGE MORE  THAN
{em) feMm.) CRACK LENGTH e O (METERS }
INNER CAGE | CUTERCAGE| [ KG./M.} a
k-1 50 (8.} = 3,080 4,580 =
40 6.0 25 - 4,080 @,120
50 7.0 38 - 5,100 7.850
1 (-1 7.8 BT - 8,120 8,180 = ZBO [380) [[-5-]
80 2.5 58 4l 8,180 12,240
100 .o 7.0 5.2 10,200 18,300
120 125 8.3 6.8 12,240 18,360
150 15.0 128 2.5 15,300 22,980 350 (440) ne
30 8.0 15 - 1,800 3,080 =
40 6.0 (1. - 2,680 4,080
50 7.0 1.5 - 3,320 5,100
&0 7.5 1.5 - 3,980 6,120
2 280 (350) 8.0
80 2.5 40 - 5,300 8,180 r
100 "o 42 3.2 6,630 10,200
120 X1 L] 38 7,960 12,240 )
=0 B0 T2 8.8 9,950 15,300 J J

FIGURES IN PARENTHESES ARE ULTIMATE COMPRESSIVE STRENGTH FOR I5x |5x15 CM. CONCRETE CUBE AT, 28 DAYS AOE

ALE

TABLE 2
= e — = — INSIDE WALL PIPE END CETAILS (CM.)
FLC. PIPE CULVERT| DIAMETER | THICKNESS

\ cLASS 1%} (T} BELL & SPIGOT TYPE TONGUE 8 GROOVE TYPE

t : (ema tem) R s Wl e 5 a | P
ST 30 50 60| 66| 04| 85| 1mo| 13|08 | 23| 30
2ol _l [ a0 6.0 67| 78| 04| a7 | ol 23| 10| 27| 20
AL 50 7.0 70|86 | 04| 05| 2.0| 28| 10| 32| 40
e &0 75 76| 90| oa| e |22s5| 28| 18| 32| 40
80 EX] 89 |u.1 | 04| m7|285| 38| 15| 42| 48

100 .o 0.5 (128 | 04 |80 3350 43| 20| 47| a5

P 120 125 wo|ial | 04 |Bs|378| 48| 28| 52| 50
‘-.B> BELL AND SPIGOT TYPE 150 18.0 oo|1.6 |04 |m7|a0| 57| 30 | 83| 60

NOTES

ALL DIMENSIONS ARE IN CENTMETERS LNLESS OTHERWISE INDICATED
REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
CONFORM TO TIS 128,
CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
METHODS USED FOR R.C.PIPE CULVERT SHALL CONFORM TO THE
REQUIREMENT OF TIS. I28 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS .
3.1 CEMENT CONTENT USED FOR CONCRETE MIX SHALL NOT BE
LESS THAN 335 KILOGRAM PER CUBIC METER OF CONCRETE .
3.2 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
SHALL BE 0.38 TO 0.5 TIME OF WALL THICKNESS [MEASURED
FROM INNER WALL ).
3.3 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
SHALL BE 2.5 CM. B AVERAGE BUT NOT LESS THAN L5 CM.
3.4 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE @ 50 CM.
OR SMALLER SHALL BE A MINIMUM OF 4~24 MM BARS OR
“B-@ 4 WM. BARS FOR FIPE @60 CM. OR LARGER.
.35 CRCULAR REINFORCEMENT SPACING FOR FIPE SIZE @ 30 M.
T0 @ B0 €M. SHALL BE 1D CM, OR LESS AND FOR PIPE SIZE
@100 CM. TO @ 10 CM. SHALL BE |5 CM, OR LESS BUT NOT MORE
THAN THEIR WALL THICKNESS.
THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIFTICAL
CAGE AS SPECIFIED I THE TIS, |28 SHALL NOT BE USED.
PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROCVE
TYPE AS DIRECTED BY THE ENGINEER.
CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
WITH CEMENT MORTAR {1:2 BY VOLUME ),
CULVERT LENGTH (L} SHALL BE 100 CM. UNLESS OTHERWISE SPECIFIED.
REINFORCED CONCRETE PIFE CULVERT CLASS 2 SHALL BE USED
UNDER  PAVEMENT
* REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED

UNDER SIDEWALK

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
RC.PIPE CULVERT

DESIGNED: D.OH & CONSULTANTS | CHECKED : 4{5,_ DATE JuLY 1994

.

SUBMITTED :
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NOTES
REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)
A) CONSTRUCTION METHODS WHEN FILL MEIGHT IS LESS THAN 1.20 M.
3 I THE PROJECTION METHOGS SHALL BE USED FOR PIPE  INSTALLATION,
2, THE FIPE LINE LAYOUT SHALL BE SUIMABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG
—— BACKFILL THE LINE OF CULVERT SMALL BE PREPARED TO THE SPECIFIED SLOPE.

— FINISHED GRADE
¢ 3. PIPE BEDDING SHALL BE TYPE (al,(b} OR {e) AS SHOWN ON THE DRAWING AND SHALL CEFEND
T | UPON PREVAILING SOIL CONDITION AND THE JUDGEMENT OF THE ENGINEER,
5 : 4. AFTER THE FIPE HAS BEEN PLACED ,THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
i‘ =| WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH IN A DISTANCE OF 4 PIPE
= i
wg g' EE DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CEWTERLINE OF THE PIPE SHALL BE
1 =
dg Eli CONSTRUCTED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL
=
g = } gz OPERATE N A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY (OR PARALLEL
ORIGINAL GROUND LINE i D= MSIDE DIAMETER TO PIPE LINE UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 M,
ABOVE THE TOP OF PIFE.
L ;EE% i COMPACTED EMBANKMENT B) CONSTRUCTION METHODS WHEN FILL HEIGHT EXCEEDS |20 M.
‘CC!-E‘N CONCRETE 173:6 BY VOLUME I PIPE INSTALLATION SHALL BE BY TRENCH METHOD . SUBGRADE SHALL BE FIRST
| FOR SUBGRADE CH.R.€ 2% )
g COMSTRUCTED TO AN ELEVATION O0/2 OR AT LEAST &0 CM. OVER TOP OF PROPOSED PIPE.
al ™
e G B - . - A TREMCH SHALL THEN BE ALONG  THE LINE AS SHOWN ON THE
(a) CONCRETE CRADLE BEDDING ™ e .
T R e e 3 [f ORAWING. TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED
AT T O T O I T T T O T ] paNosn

. 2. THE TRENCH BED SWALL BE PREPARED TO THE SPECIFIED SLOPE. BEDOING TYPE SHALL
BE tal,fb) OR(c) DEPENDING ON FOUNDATION SO AMD AS DIRECTED BY THE ENGINEER.
4 o mDo+ (n=1)De/2
3. PIPE SHALL BE INSTALLED ACCORDING T SIZES SHOWN ON THE DRAWINGS. BACKFILLING
DALXAUTSION  DEAMETER: QF) CLLYERY OF FIPE CULVERTS SHALL WOT BE. PERMITTED UNTL AT LEAST 48 HOURS HAVE
]—FJMSHE‘D GRADE BACKFILL LONGITUDINAL SECTION A+ NUMBER OF ROWS OF CULVERT ELAPSED AFTER JOWT HAVE BEEN COMPLETED,

4, BACKFILL SHALL BE PLACED TO THE SUSGRADE ELEVATION AS DESCRIBED IN MNOTE 1.

BACWFILL SHALL BE A& SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE

ENGINEER. METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED
FOR SUBGRADE . COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

1 REINFORCED CONCRETE CULVERT PIPE INSTALLATION (FILL HEIGHT OVER 2.00 M.)
i PAVEMENT 1. AFTER EXISTING GROUND MAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION,
= CONCRETE BEDDING FUR FIPE SUFPORT SHALL BE PLACED AS SHOWN W SECTION (&)- (&)
2. THE NUMBER OF FIPE BARRELS AND SIZE OF FIPE CULVERT SHALL BE INSTALLED AS SHOWN,

CRIGINAL GROUND LIN«E;

|_na | \—acounateLy ‘sHasen

| A COMCRETE CRADLE SHALL THEN BE PLACED AS SHOWN N SECTION @—@
TO FIT RC. PIPE CULVERT z

4. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
O WITH THE TYPICAL CROSS=SECTION FOR THE ROUTE, EMBANKMENT SHALL BE COMPACTED TO
ﬂ(@'@ LEVEL,"d" METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION
EQUIFMENT, CONSTRUCTION PROCEDURES SMALL REQUIRE SUPERVISION BY THE ENGINEER .
5 A& TRENCH SWALL BE EXCAVATED TO A WIDTH “d° METERS WITH VERTICAL , SMOOTH WALL AND

®

(b) ORDINARY BEDDING

|

BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGMEER.
6. AJWHEN FRLL HEIGHT IS LESS THAN (B.00 M. THE CONSTRUCTION MAS REACHED THE (B)-(E)
LEVEL AS DESCRIBED N NOTE 4 B 5 ABOVE , FULL EMBANKMENT SMALL THEN BE PLACED

l—ﬁHIS‘I!,D GRADE — BACKFILL

FILL ABOVE R.C

TO MEET THE FINISMED SUBGRADE LEVEL.
BIWMEN FILL HEIGHT EXCEEDS 18.00 M, EMBANKMENT CONSTRUCTION SHALL CONTINUE a5
DESCRIBED IN NOTE 4 ABOVE UNTIL THE (B)-(E) LEVEL IS REACHED.

7. A TRENCH SHALL THEM BE EXCAVATED AS DESCREED IN NOTES ABOVE EXCEPT BACKFILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIELE
WITHOUT COMPACTION,

EMBANKMENT

B THE REMAMNING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND
COMPACTED BY METHODS NORMALLY USED,
8.  ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CRIGINAL GROUND LINE

- A
.I/J‘v

b
4CM. PER MFILL OVER PieE S
30CMMNAQTSD Max |

g CONCRETE CRADLE BEDOMG —
N 11308 BY VOLUME

. — EARTH CUSHIGN SECTION @ -@\J

(c) BEDDING FOR ROCK OR UNYIELDING FOUNDATION

R.C. FIPE CULVERTS INSTALLATION FILL ABOVE PIPE OVER 9.00 M. Km}o” OF_THA"m
- ' 5 S MINISTRY OF TRANSPORT AND COMMUNICATIONS

R.C. PIPE CULVERTS INSTALLATION BY TRENCH METHOD DEPARTMENT OF HIGHWAYS
NOT T SCALE ‘

STANDARD DRAWRG
R.C.PIPE CULVERT INSTALLATION

5: DATE JULY 1994

DESIGNED : 00 H B COMSULTANTS 'chBCK!

. i NONE
SUBMITTED : = - SCALE

[DMECTOR OF LOCATION & DESOGN DWG. NO. DS=102

APPROVED :

ﬂﬂl-lm-u:‘_m QEMENALL L




/—50 CM, MN. ABOVE HWL. SIDE SLOPE VERIES —\

i §
L] , [ CONCRETE SLAB ——

;/ l
|0.50 MIN
|

—

0ED MIN

TOE OF SLOPE

STREAM BED

L N see cETAIL 1 *

SINGLE PIPE SECTION

SCALE 1izs SCALE nes

50 CML MIN. ABOVE HWL. © NdTES i

|.—— — — —_ __B& . — e _l i 1 ALL DIMEMSIONE ARE IN METERS UNLESS OTHERWISE INDICATED

¥ 2. COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

] STRENGTH OF |80 KSC. FOR 15z IS5 CM. CUBE AT 28 DAYS.
030 MIN.

i AN APPROMIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED
S I
' BCM. CL.

1

\ ol AS FOLLOWS °

’_ _Qeo M. | ::E“:é%gﬁ"' BoTH — v\—\ \ PORTLAND CEMENT TYPE | 320 K3, CMINY

SAND 043 II?

3
)/ CRUSHED ROCK OR GRAVEL 0.85 M.

SEAL WITH MORTAR- -__ﬂ
PORTLAND CEMENT © SAND \
RATIO |13 BY VOLUME \

CONCRETE  SLUMP o oM. (MAX. ]

2-06 MM.RE 3 REINFORCING STEEL SHALL CONFROM TO TIS.20 GRADE SR 24

4 STEEL REINFOACED IN CONCRETE SLAB SHALL BE REQUIRED
« ONLY WHEN (BxzL) IS5 MORE THAN 200 SQ.M

3-012 MM RE 5. FOR ROLLING AND MOUNTAINGUS TERRAINS,THESE HEADWALLS

\\
1012 MM. RB

SHALL BE USED AS NECESSARY.

_______________________________________________________________ ] Jj
i

peMMpe @ oZoM.—

| ot vt 2

e ———————————————————— e e i e b e

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMHUNICATIONS
DEPARTMENT OF HIGHWAYS

HEADWALL FOR R.C.PIPE CULVERT

MULTIPLE PIPES DETAIL "

SCALE 1nes SCALE 2.8

DESIGNED : 0.0.H. & CONSULTANTS ICHECK!D é_{:'_ DATE JuLyY 1994

= T
SUBMITTED : - SCALE 10128
[GARECTOR OF LOCATION & DESKIN DNISKH

OWG. NO. DS-103

APPROVED :
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TABLE OF REINFORCEMENTS

D= 50 D= 80 D=80 D= 0D D120
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LENGTH
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CONC. (M7} 0.8 0.8 [E 20 28

NOTE . FOR @ 50, @ 60 & 080 PIPE CULVERTS, L2 = L7 SHALL BE D 12 MM. REBARS

NOTES !

I ALL DIMENSION ARE N CENTIMETERS UNLESS OTHERWESE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC.
FOR 15 % 1515 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN FER CUBIC
WETER IS SUGGESTED AS FOLLOWS :

PORTLAND CEMENT TYPE | 350 KG. [MIN)
SAND 043 w3

e " CRUSHED ROCK OR GRAVEL %11 k.z

SECTION @ @ SECTWN . . z CONCRETE 'SLUMP 5] .M. [MAX.)

T scALE . WO scANE 3 RENFORCING STEEL SHALL BE DEFROMED BARS CONFORMING TO TIS.24 GRADE SO 30,
PRI o 4,  DESIGN WORKING STRESSES —

la) CONCRETE , f¢ = 70 KSC.

T (b) STEEL , fs » 1400 KSC. n s IO
CLEAR CONCRETE COVER SHALL BE 4 CM. UNLESS OTHERWISE INDICATED
LOCATION OF LA SPLICE OF REBARS SHALL BE APPROVED BY THE ENGINEER,
LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETER .
ALL CONCRETE EXPOSED CORNERS SMALL HAVE 2 CM. UNLESS
DIMENSION OF HEADWALL AND QUANTITIES OF MATERIAL SHOWN IN THE TABLE ARE FOR EMBANKMENT
SLOPE OF 211 ONLY. FOR EMBANKMENT SLOPE 1.5 |, ALL DIMENSION SHALL BE WORKED OUT
FROM DIMENSION OF "A™ A4S SHOWN TOSETHER WITH THE FLARE ANGLE OF 30 AND THEN QUANTITIES
OF MATERIALS SHALL BE CHANGED ACCORDINGLY
10.  UNLESS OTHERWISE SPECIFIED, THESE HEADWALLS SHALL BE USED FOR HIGHWAYS CLASS D AND CLASS | .
i1, FOR ROLLING AND MOUNTAINOUS TERRAINS , THESE HEADWALLS SHALL BE USED AS NECESSARY .

~— |6 MIN, UNDER THE PIPE
— & LEAN CONC.
10 SAND BEDDING

| L2-17 @ 30 SYMM._ABOUT

P R )

wi

1 -B6
U@ L L@ 48 i
END VIEW END VIEW
DETAILS FOR ©50,@60 8 @80 PIPE CULVERTS DETA.ILS F‘DR 9 100 a @120 PIPE CULVERTS
HOT T SCALE

SCALE

o ——t R KINGDOM OF THAILAND

) MINISTRY OF TRANSPORT AND COMMUNICATIONS
WALL DIMENSIONS DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

RC. HEADWALL FOR SINGLE R.C.F CULVERT

r= SBAR DIA

A
T
Sez:l [seisil| ° i 2 F H e »

T 80 T o4 64 | 203 a

|._‘-E'S @_..
~

F o2 BAR DA =2 BAR DA,
+ +

78 (11} B0 127 78 o7 k-3

Ul &u2

<
g|alg|=398

DESIGNED © D.OH. B CONSULTANTS | mmm:é DATE JULY 1994

Ll L2 TOLS 25 150 | 120 173 o9 | 307 18
100 i 150, 20 173 2z 341 45

SUBMITTED : I SCALE  MotE

i
[DMECTOR OF LDCATION, & DESIGN DRSION)

DWG. NO. DS-104

E:'Ra;mmg DIAGRSCA‘!IES 120 | 1z | 180 | (80 | zis | 148 | ai | 8

APPROVED :
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SMM . ABOUT
L] — TABLE OF REINFORCMENT
TABLE OF DIMENSIONS
I FOR @100 8 @120 CM.
[
- ! DIMENSIONS DIMENSIING y FOR 2 PIFES FOR 3 PIFES FOR 4 PIPES
i SAME FOR -
E b T ALL WULTIPLES | FOR 2 PIPES 3 Ds100 | D=120 | De00 | Deo | D= 00 | DeR20
L - -
i L A__] ] \LenicTH Mo Lene
e I - i B n |e|ce o :r N wo wolL
|- ssz 7. |90 |75 |04 | &8 |10 |74 |33 t [z |1 ]am o [soz | 1]ses |t ]emz | £
T 78 |no | 20 127 | 95 |0 |19s | 3 1| 3aa |1 387 |0 |sta | v |87 |1 | 384 |0 | vET
____L‘ 25 (150 [120 |73 |15 | 140 | 200] 44T| . 1| 35 |1 | 440 s21 1|30 [1 | &em |0 ]| 820
) g' w |150 |20 |73 (135 |70 | 22|80 t|a9e |1 |anr |1 |see |1 ]er7 1] 728 |1 | eer
- 3 25 |0 150 | 2m 155 |10 m|su|: " Taas |1 [am |1 |e1a [1] 728 [1 | 784 1] o2
49 3| = [3|= (3] - [3] - [3] - [s] =
qq t——— ——I—————j—t——-————-—u-——- :
1 TABLE OF REINFORCEMENT m 12 |2 n'_'r_ 2| 223 |2 |1'.? 2|z z_ 17T 2| 223
L] - FOR @ 50,860,080 CM. Hz 2[m |z 2 |2|m 2|23 |2 | w0 |22
£ foR 2 PpES o P u - @|ios |4 |ws |18 | w08 || 05 [z0) 08 |23 108
SIZE - w |6 |2|m2 |22 |22 |2] i3 [2] @2 |21
=50 N x B o 80 <58 P il 5 -l
o L% i ?‘W gro9 §i=0 L3 (. |2|mws [z[es |2 | a5 |2) s [2| 148 | 2] 148
PLAN th 1|0 ! ewtH| [ La |16 |2 |1se [2|1se |2 me | 2| se (2] 158 |28
2 1| 202 1| 2238 i 267 1| 32 343 I |- 407 LS s (2| T 2| m 2 Ll 2 mo|2 m 2| m
gl |=| = t|2ae |1 |33 |=| = |1 366 |1 | 478 L6 |16 |2| 1186 |2| w86 |2 | 186 |2| 186 |2 | 186 |2 | 186
B5 |12 |1 (248 [0 [292 |1 | 382 | | 358 |1 | 42 |0 | S22 L7 s |2 2| |2 18T |2 87 |2 | 197 2| 197
Be (2 |3]~ [a] - |3] - [3| - 3| - j2| - w |[1.|-| - |z|2w|-| = |20 || = |2]|2w
L | |s|e |9 es fu]|es Jio| es [u| e || &3 w |6 |-| - |2|2es|-| - [2]2es|-| = |2] 22
rje ja| - fjo) - |@f — |8 ~ fio] - h2| — wio |16 2| 208 [2| 205 | 4| 208 |4| 225 [6] 208 |8 | 225
| 18 |2 |2|130 (2|10 |2 |80 |4|150 |4] 10 |4 180 uz |16 |2 703 | 2| 44a |2 |ars |2 [i0ns | 2] 162 |2 | 228
Wl |1 faes (1] dee |1 |8 f)fe33 64 [ 1|78 llwy |@ |4 168 [a|2 |a]1es [a]2n |4 162 |4 21
W |e |2] 9 [2| e |2|wes |2| o9 |2 |22 |2
. wi |2 |4| 9 |a|ns |ares [4] 96 [a] 15 |a
|
i NOTES
TABLE OF QUANTITIES I ALL [IMENSIONS ARE ™ CENTIMETERS UMLESS OTHERWISE INDICATED,
2. 'COMCRETE SHALL WAVE A MINMUM ULTRMATE COMPRESSVE STRENGTH
b e PPRE L TR W OF 210 KSC, FOR 15515 315 CM. CUBE AT28 DAY AN AFPRONIMATE MO DESIGH
oF ¢ I-HOWL.) [1— HOWL.) KB,
[y [y : PER CUBK. METER § SUGGESTED AS FOLLOWS
" FOR 2 PFESFOR PIPES FOR4 PPES [FOR2 PPES |FOR 3 PPES FOR4 PPES| PORTLAND CEMENT TYPE | 350 G, {MA)
| LS ; - 3
o s =5 = = — B SAND 0.43 nl
= CRUSHED ROCK OR GRAVEL 0Be M
6 | 75 1.2 (1] - 50 &3 -
-t = = —t COMCRETE  SLUMP. 10 oMimax)
- =g 80 | 85| 18 23 - a4 ™ | - . B
i weo | 30 40 5.0 121 151 (1:] E HED.: 0 o *
o :
—|—L Chl 2o | 1’25 4.0 583 66 (&3] 175 208 BRADE; S0 2
) H2 4. DESIGN STRESSES ©
| x -
a f_ wi o } CONCRETE, 1 x TO ¥SE,
A & gl | BYSTEEL ' . % w1400 KSC.
A = il LI =
:-i..-* 15 MIN_UNDER M mPES | + T - . n L
B g .'m. 1 5 CLEAR COMCRETE COVER SHALL BE 4 CM.UNLESS OTHERWISE MuDCATED.
8 Lean cove :
[isles] s & LOCATIONS OF LAP SPLICE OF REBARS SMALL BE AFPROVED BY THE ENGINEER
10 SAND BEDOING / et 7. LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETERS.
L1 as— |20J g'-!?'l |.‘.5| 35 #." ALL CONCRETE EXPOSED CORNERS SMALL HAVE 2 CM. CHAMFER LMLESS
a0 ) OTHERWSE INDICATED,
SECTION @-@ ggcnon__ 5. DMENSION OF HEADWALL AMD QUANTITES OF MATERIALS SHOWN I THE
; TABLES ARE FOR EMBANKMENT SLOPE OF 201 ONLY FOR EMBANKMENT
DETAILS FOR 950,060 & 080 PIPE CULVERTS DETAILS FOR @100 & @120 PIPE CULVERTS i it e B Eot-rN o
wOT SCALE NOT 0 SCALE 2
OF A" AS SHOWN TOGETHER WITH THE FLARE ANGLE OF 30" THEM
” GUANTITES OF MATERIALS SHALL BE CHANGED ACCORDINGLY.
8 é 10. UNLESS OTHERWISE SPECIFIED, THESE HEADWALLS SHALL BE USED FOR
g—._ HGHWAYS CLASS D AND CLASS |
E 3: s |1, FOR ROLLING AND MOUNTAINOUS TERRAINS, THESE MEADWALLS SHALL BE
g Ei ) | USED AS NECESSARY .
| g KINGDOM OF THAiLAND
o g o MINISTRY OF TRANSPORT AND COMMUNIC
B DEPARTMENT OF HIGHWAYS
i 4= 2BAR DA, ~ \gre2 B4R DA STANDARD DRAWING
L _se | | &b R.C. HEADWALL FOR MULTIFLE RCP CULVERT
= '_ L S | .
LI L2 TO LIO ul : uz DESIGHED : DO, & CONSULTANTS |cu=muy. iﬂ DATE JULY 1994
BAR BENDING DIAGRAMS SUBMITTED : al=, SCALE A5 SHOWN
NoT T SCALE mnwwmr?‘ammm P
APPROVED : ()N
i
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§ OF PIPE CULVERT

SINGLE PIPE
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G OF PPE CULVERT

OF PIPE CULVERT

MULTIPLE PIPES

I_ L2 m 30

M@ 45 [ MAX. ) —

Wi —p

TABLE OF REINFORCEMENT
FOR D = BOD CM.

TABLE OF REWMNFORCEMENT
FOR D= 20 CM

FOR 2 PIPES
7]

| For 4 Pees

FOR 3 PIPES
ol

FOR 2 PIPES

FOR 3 PIPES
o

L [nol o [nol L L
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REINF [KG}

394 431

INSIDE DIA
oF PIPE "D "

B0

H00

120
150

5 LEAN CONC. .
10 saND BEDOING —

SECTION

SCALE

83 I

SINGLE PIPE MULTIPLE PIPES

END

SCALE

VIEWS

30

|1

?.._wmis—'.I

Bl,B2 ,B3,HI,U2aW|

§| e 2 BAR DIA.
k) "

L e
L2 & L3

- CISEE TABLEL

T

re2 BAR DA

VARIES -1
A
S Ry

s Bar ot

ul

BAR BENDING DIAGRAMS

NOT TO

SCALE

NOTES

15
z

goNe o

]

ALL DIMENSIONS ARE N CENTIMETERS UNLESS OTHERWISE INDICATED.

COMCRETE SHALL HIVE A MINMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR
U5 XI5 x15 CM.CUBE AT 28 DAYS. AN APPRONXMMATE MIX DESGN PER CUBL METER 1S
SUGGESTED AS FOLLOWS :

PORTLAND CEMENT TYFE 1

sanp

CRUSHED ROCK OR GRAVEL o.88 %

CONCRETE SLUMP o CM. { MAX.)
REWNFROCING STEEL SHALL BE DEFORMED BARS CONFORMING TO TIS. 24 GRAOE 5030,
DESING STRESSES

al

b}

K.t M. }
w?
a

350
043

COMCRETE ,fe =

STEEL il . 1,400
n . 10

CLEAR CONCRETE COVER SHALL BE 4 CM. UMLESS OTHERWISE INDICATED.

LOCATIONS OF LAP SPLICE OF REBARS SHALL BE APPROVED BY THE ENGNEER,

LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETERS

ALL COMCRETE EXPOSED CORMERS SHALL HAVE 2 CM. CHAMFERS UNLESS OTHERWISE MNDICATED.

DIMENSIONS OF HEADWALL AND QUANTITIES OF MATERIAL SHOWN N TAELES ARE FOR

EMBANKMENT SLOPE OF 201 ONLY FOR EMBANKMENT SLOPE OF 1.5 ¢ |y ALL DIMENSIONS

SHALL BE WORKED OUT FROM DIMENMSIONS OF “&" = 1.2 D,

THE SKEW ANGLE (@) AS SWOWN ON THIS DRAWING SHALL NOT EXCEED 49..

WALL AND SLAR THICKMESSES SHALL BE 20 CM. FOR ALL SKEWED HEADWALLS. THERE WiLL

BE NO SKEWED HEADWALLS FOR PIPES LESS THAN B0 CM. DIA.

UNLESS OTHERWISE SPECIFIED, THESE HEADWALLS SHALL BE USED FOR HIGHWAYS

CLASS D AND CLASS I,

FOR ROLLING AND MOUNTAINOUS TERRAINS , THESE MEADWALLS SHALL BE USED

AS MECESSARY.

™ KSC

KSC

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

R.C. HEADWALL FOR SKEW RC.P CULVERT

DESIGNED : D.0H 8 CONSULTANTS |Mcl!n: é:._ DATE JulLy 1994

SUBMITTED : SCALE AS SHOWN

b <

(DRECTOR OF LOCATICN & DESION DAWVSION) 5. N0, DS~ 108

APPROVED :
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W= NORMAL WIDTH OF DITCH BOTTOM

-CUT SLOPE VARIES # 4 DISTANCE > 30CM. PROVIDING SODDING | SHOULDER § .
ACCORDING TO DWG. NO. 57-101 |

CONSTRUCTION DETAILS

TYPE I, TYPEII CONCRETE DITCH LINING
| AND ASPHALT CEMENT MIXTURE 11 THE EXISTING DITCH OR CHAMNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
1

%

_.f

FILE GRADE = o A |
'y/\J

~HTCH

TRANSITION

/ JRR — THE GROUND SHALL BE COMPACTED PROPERLY, THE OITCH GRADIENT SHALL BE THE SAME OR SIMILAR TO

/ THE ROADWAY BRADIENT

12 CONCAETE MIX SHALL BE 1:2. 4 BY VOLUME. CONCRETE SLUMP TEST SHALL NOT EXCEED 10CM.

13 BEFORE FLACING CONCRETE, THE . AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE.
CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00M MAXIMUM IN LENSTH FOR TYPE I AND 3.00M, MAXINUM FOR
TYPE 0. THE JOINT WIOTH BETWEEN SECTIONS SHALL NOT EXCEED 1CM. AND THE JOINTS SHALL BE SEALED
WITH SAND ASPHALT CEMENT WITH 41 MIXTURE RATIO.

14 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS.20 GRADE SR.24. LAPPING FOR 06 MM
REINEORCING STEEL SHALL BE 25 CM. MINIMUM,

15 FEINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS |
L5 SPECIFICATION SHALL W T AASHTO M55~ 75 { ASTM DESIGNATION A 185-73) AND

AASHTO DESIGNATION M. 32- T8 {ASTM DESIGNATION & 82-76 )
152 LAPPED SPLICES OF WELDED WIRE FABRIC 15 15 CM. MINIMUM.
153 MESH SIZE OF THE WIRE FABRIC 1S 2°x2"
|54 THE GUANTITIES OF THE WELDED WIRE FABRKC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0730 GMP/M
. [N EACH DIRECTION) AND THME WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JONT SHALL NOT
[ CGUT SLOPE VARIES = % DISTANCE 3 30CM. PROVIDING SODOMNG SHOULDER ' LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE OITCH LINING

ACCORDING TO DWG.NO. SP - 101 ———DROP WLET 185 COMCRETE SHALL BE CURED AFTER PLACING.

® EQUAL TO O30 M. IN CASE OF TYPE Il MORTAR RIP - RAP DITCH LINING

SAG VERTICAL CURVE "
. 21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO.1I

22 THE STONES USED FOR RIP = RAP DITCH LINING SHALL WEIGH 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGH

]’ SURFACE COURSE L-
{

CROS5 - SECTION

AS DEFINED W TYPICAL

|
| o
‘o
o
o
—
a

| | \—— WEEP HOLE AND FILTER MATERIAL 9
{ SEE DETAIL!

VARIES

CUT SLOPE
ADJUSTED

050 050 OR VARIES |
1 T

TYPE I PLAIN CONCRETE DITCH LINING

NOT SCALE

Qs

PROFILE GRAOE

< CONCRETE DITCH CH

——DITCH BOTTOM PLAN VIEW OF DROP INLET MORE TMAN 35 KG. STONES SHALL MAVE SUCH SHAPE AND DIMENSIONS AS TO MINMIZE THE INTERSPLICES AFTER
—S0DDING SCALE PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15CM
surFace course— 23 THE LARGER STOMES SWALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL

STONES UNTIL A SMOOTH SURFACE 15 OBTAINED. FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS
24 THE DEPTH OF THE DITCH (H) SMALL BE DEFINED AS FOLLOWS
O6MM @ D20M . ROADWAY GRADIENT (%) HEm)
l EP HOLE AND FILTER MATERIAL s 200 — 270 €0
—d (SEE DETAIL) 270 = 3TO 80
_r OVER 3.70 p 48
., il EEPURPERER R NOTES :
% H . 1 THE THREE TYPES OF DITCH LIMNG SHALL BE CONSTRUCTED I THE AREA OF RAINFALL INTENSITY NOT OVER 10 INJHR
= } N CASE OF RANFALL MTENSITY IS OVER 10 IN./MR,DITCH LINING SHALL BE DESIGNED BY THE ENGINEER.
D6 MM @ 020 M = 0‘1'— = rl z = T 2 DITCH LINING SHALL BE CONSTRUGTED BY CONSIDERATION OF THE SOIL CONDITION , EROSION AND THE DISCHARGE
il IN THE DITCH. GENERALLY , DITCH LINING SHALL BE CONSTRUCTED (F ROADWAY GRADE EXCEEDS 6%
"T::PE I REINFORCED CONCRETE DITCH LlNlNG - . 5 3 DROP INLET SHALL BE CONSTRUCTED IN THE LONG AND STEEP SIDE DITCH OR SIDE DITCH ALONG CIRCULAR CURVE
8 - AND THE WIGH CUT GRADIENT |N WHICH THE WATER CAW BE DRAINED TO THE OTHER SIDE OF TME ROADWAY OR
uIID g AR 4 AT THE LOWEST POINT OF THE SIDE OITCH IN THE SAG VERTICAL CURVE
/—W' SLOPE VARIES = mDISTANCE 3 30CM PROVIOING SO0DOMG | | | \\ o] s 4 THE SIZE OF THE RC. PIPE CULVERT INSTALLED AT THE DROP INLET SHALL BE SELECTED SUITABLY IN THE FIELD.
\\_ GENERALLY THE RC PIPE CULVERT SHALL B @080M

s OzaM 5 CONCRETE FOR THE DROP MLET SHALL HAVE A MINMUM LLTIMATE COMPRESSIVE STRENGTH OF 210 KSC. FOR 15x15x15CM CUBE AT

'g,c":u'f;;‘ ff:s“l‘t 1" 8 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS ,
Fuiba ) PORTLAND CEMENT TYPE 1. 380 Ke. (MIN)
SIDE ELEVATION VIEW SAND 043 M2
9 9 CRUSHED ROCK OR GRAVEL aes M2
SECTION ._, . ' CONCRETE  SLUMP <10 CM. L MAX)
noT T0 SCALE

REINFORCING STEEL FOR THE DROP INLET SHALL CONFORM TO TIS. 20 GRADE SR24 WITH A CLEAR COVER OF 25 cM
» EQUAL TO O.30M I CASE OF 7  THE GQUANTITIES OF THE DROP INLET SHALL INCLUDE TAPERED LENGTH OF THE SIDE DITCH TO THE DROP INLET.
SAG VERTICAL CURVE. B HEAD WALL SHALL BE CONSTRUCTED AT THE OUTLET OF THE R.C. PIFE CULVERT. WHEN THE OUTLET END OF
THE DRAIN PIPE IS NOT AT THE TOE OF SLOPE , R.C. DRAIN CHUTE SHALL BE CONSTRUCTED.
GONCRETE DITCH CHECK
81  CONCRETE MIX. SHALL BE 1.2 4 BY VOLUME. CONCRETE SLUMP TEST SHALL NOT EXCEED 10 CM
92  COMCRETE DITCM CHECK SHALL BE CONSTRUCTED FOR TYPE I AND TYPE I OF THE LINING GENERALLY
THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M,I00M. AND BOM FOR ROADWAY GRADE OF
6% ,8%,10% AND 12% RESPECTIVELY ,BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD

o

DITCH LINING AT & OF RCP

250 oR \ﬂ\ﬁ%

TYPE II MORTAR RIP RAP DITCH LINING

AND BY THE AP L OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
L) geaLe PROFILE OF DITCH BOTTOM— f’( A : ‘ iz
/ / ALL BRE N METERS UNLESS OTHERWISE INDICATED.
—=f LOIo JOINT SEALED WITH SAND
[ — 1 i AND ASPHALT CEMENT MIXTURE _,r_,r

0% - 2" coanse GRAVEL FILTER——

__._,_____‘_‘_‘_‘_' 0.60 METER LONG AN 06 MW@ 0.20M Il
PALC. PIPE 81" WEEP HOLE WITH——— N § ST — —
CONCRETE PERFORATED HOLE @1 CM.@ 2% CM \ L5 KINGDOM OF THA!LAND

DITCH CHECK WITH 45° DIAGDMAL , ARDUND THE PIPE

T B ST WD - MINISTRY OF TRANSPORT AND COMMUNICATIONS
. g a: IR ] el DEPARTMENT OF HIGHWAYS
2 AN, - MRl . - STANDARD DRAWING
N\ SIDE DITCH LINING &
\ L G s : : DROP INLET CROSS DRAIN
- —10CM, LEAN CONCRETE 1.3.6
l_  vamEes _I- ~evcear | BY VOLUME [LEVELING } DESIGNED : DOH. & CONSULTANTS |mx=n:¢‘{; DATE JuL¥ 1954
FRONT ELEVATION VIEW = :
sus| 5 SCALE AS SHOWN
SECTION (8)-(8) DETAIL OF WEEP HOLE AND FILTER MATERIAL SECTION @-@ FrBeue
SOALE 11 %0 SCALE NOT 0 SCA 3 PUHINOF LCLHTON [ESoN DN DWG. N0.DS-201

i

APPROVED : M
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Va ~ANY NATURAL SLOPE , VARIES

VARIES Lls..og
|

ANY NATURAL SLOPE | VAREES

VARIES 0025
|1 Lf———2BcM CHAMFER - ! ¥
- | J:
8l ' —~ PANEMENT — 2.5 CM. CHAMFER NOTES
o
W’ 1 ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.
g \ 2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
“——DRAIN HOLE ¢ 10.00 M. al
3 ot @6 MM g: OF 180 KSC. FOR 15215215 CM. CUBE AT 28 DAYS, AN APPRONIMATE MIX
o i
o - N
o} — GEMM.  DRAIN MOLE: DESIGN PER CUBIC METER 15 SUGGESTED AS FOLLOWS !
< B ! PORTLAND CEMENT 320 KB [MIN)
—oeMM / AN BOPE: sanD 0,43 W
/ |
N i - o 3
A\ /, Bl CRUSMED ROCK OR GRAVEL 0.86 M
et JeaMw @ 025 M. 2 clg
= CONCRETE SLUMP 10 CM.MAX}
— BNY SLOPE
~ =yt 3 REINFORCING STEEL SHALL CONFORMED TO TIS. 20 GRADE SR 24,
CONCRETE DITCH TYPE “A" - @osmgomn (5] g
SCALE 1 10 3 4  CLEAR CONCRETE COVER SHALL BE 3 cM
5 N CASE OF LAPPED SPLICES OF THE REINFORCEMENT THE LAPPED
GISTANCE MUST NOT BE LESS THAW 40 TIMES OF THE DIAMETER OF
N THE REWFORCING STEEL OR A5 DIRECTED BY THE ENGINEER.
7 ANY NATURAL SLOFE | VARIES h YT
¥ © ALL OF THE CONSTRUCTION MATERIALS MUST CONFORMED TO
/ ; 030 oos
. @30 _,_oss1 [_oozs === a1 D.OH STANDARDS .
! ! 1| 1 — 2.5 CM, CHAMFER ¥ EXPAMSION JOINT OF 1CM. WIDTH MUST BE PROVIDED AT
THE INTERVAL OF 10METERS AMD FILLED WITH MORTAR (133 BY VOLUME )
" "
CONCRETE DITCH TYPE " A
SCALE b
~DRAIN HOLE @ 10.00 M
“——ANY NATURAL SLOPE| ; VARIES
" " ’
CONCRETE DITCH TYFE "B
SCALE 1w
0025
’- 2.5 CM. CHAMFER
i
=3
05 MM: o
o
i DRAIN  HOLE -
gy L L _
~£,
i . © 6 MM

AN

\/ e OLEL @ ozsm J

©8 MM~
SECTION (A)-(A) * CONCRETE DITCH TYPE "B "
SCALE Tl SCALE 1 15

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CONCRETE DITCH AT HILLSIDE

DESIGNED: LOH & CONSULTANTS 1¢H5cxzn.- Z__| oate suir 1994

SUBMITTED: oM< SCALE AS SHOWN

[DIRBCTOR OF LOGATION & DESSON DRMSION)

DWG. NO.DS-202

APPROVED :
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SURFACE
/ ——SHOULDER

,——EMBANKMENT SIDE SLOPE

—

— CONCRETE HEADWALL
ACCORDING TO DWG NO DS =103

RGP CULVERT [ DIAMETERS AND NO OF ROWS

) / Y o

AS INDICATED IN PLAN B PROFILE ) -

CONCRETE HEADWALL —
ACCORDING TO DWG NO DS-103

;= R.C. DRAIN OUTLET

SEE DETAIL "1"—

®.®@

SECTION

SCALE

F——R.C. DRAN OUTLET
;s TOE OF SLOPE

RC DRAIN OUTLET ——=

=1

—R.CP CULVERT [DIAMETERS AND NO OF ROWS
A5 INDICATE W PLAN 6 PROFILE )

FRONT OF R.C. DRAIN OUTLET
. 80

SCALE 1

f/‘ ——PLAIN CONCRETE
Lot (CEMENT CONTENT 300KG./MY) — ASSUMED GROUNG LINE il
020 - i-
2 - 8% TOE OF SLOPE —— |
[} \ i \ I
I | —— COMPACTED | L
| lozo __| lazo S
Bog
=
=4
T
1
SECTION (B)-(B)
SCALE 1750
! |
MARIES

——— @ EMM. @ 0.28M
————MASTIC JOINT SEALER

4%%

vARIES

BT COATED CELOTEX-

2 CM, THICK
I @ 12 MM j .
PEMMBOZOM—

MTCH CHECK

RC. DRAIN OUTLET PLAN

£ OF SYMMETRY OF DRAIN OUTLET

NOTES

1

MASTIC JOINT SEALER
BT COATED CELOTEX 2 CM. THICK.

DEMME 020 M

SCALE 10 80
08O D3 - ADDING 1-26 MM
/ ——WELL COMPACTED AND SODOING ,,/
= b b £, /
06 MM@O20 M—
DITCH  CHECK -
BEMME 020M———, 5
' J FLow

~2=@ 12 MM

ADDING @6 MM. @ 0.20 M

SECTION
SCALE

DETAIL "1 "

SCALE 120

DRAIN OUTLET AT SHEAR KE

-2-012 um.
RC. SHEAR KEY @ 300M
. SECTION DRAIN OUTLET

102 SCALE 2

- e
DEMM. £ 0. 20M

Y LONGITUDINAL JOINT AND SHEAR KE
o 10

Y
o

&\ j
WELL COMPACTED AND SODDING ——

ALL DIMENSXNS ARE IN METERS UNLESS OTHERWISE INDICATED.
WHERE THE HEIGHT OF RCF OUTLET I5 4.00M ABOVE

THE TOE OF SLOPE AND MAY CAUSE SIOE SLOPE EROSION,

THE RC DRAIN OUTLET SHALL BE FROVIDED OR AS DIRECTED

BY THE ENGINEER.

THE EMBAMKMENT SLOPE SHALL BE WELL COMPACTED AND SHAPED TO
THE LINE AND GRADE SHOWN ON THE PLANS.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF
180 KSC. FOR 15215215 CM CUBE AT 28 DAYS, AN APPROMIMATE MIX DESIGN

PER CUBIC METER IS5 SUGGESTED AS FOLLOWS

PORTLAND CEMENT TYPE | 120 KG. (MIN)
SAND a3z M2
CRUSHED ROCK DR GRAVEL o8s M}
COMCRETE  SLUMP 10 cM (Max.)

REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24,

— Q6 MM ) 020 M

SECTION

¢« BCALE

©Q

KINGDOM OF THAILAND |

MINISTRY OF TRANSPORT AND COMMUNICATIONS
: DEPARTMENT OF HIGHWAYS
STANDARD DRAWING

R.C. DRAIN OUTLET FOR R.C.P CULVERT

DESIGNED : DOH. 8 CONSULTANTS Iwiclﬁﬂ{ér_ DATE JuLyY 1994

SCALE AS SHOWN

SUBMITTED : oty
]
CHRRCTON OF LOCATION & DESIGN DASION) DWE. NO. DS - 203
APPROVED : pA )
= SHEETNO. 76
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NOTES

|,_159 _1_ 200 Jl Iow:ﬁawﬂmﬁ ! 1oo_i_°.?3.4 |_,_'-E° . 292_-1- ;g':t;::ﬁ m‘r: l -~ :.uw | LotAL nu,;gusmsmm METERS UNLESS OTHERWISE INDICATED.
T T T 1T T ATTHITET T F T |

.\'\ | | | |
Wﬁ

2 o o SHALL BE
AND COMPACTED TO PLANNED SHAPES AND DIMEMSIONS,

3 STONE USED FOR MORTAR RIP-RAP SHALL WEIGH BETWEEN 20-45 KG.
EACH AND AT LEAST 50 PERCENT SHALL WEIGH MORE THAN 38 KG.
STONES SHALL MAVE SUCH SMAPE AND DIMENSIONS AS TO MINMIZE
THE INTERSTICES AFTER PLACING. THE THICKNESS OF THE STOMES
SMALL BE APPROXIMATELY 15 CM OR SHOWN ON THE DRAWING.

4 THE LARGEST STOME SHALL BE PLACED FIRST THE INTERSTICES
SHALL BE FILLED WITH SPALLS OR SMALL STONES UNTIL & SMOOTH
SURFACE |5 DBTAINED, THEN FRESH MORTAR SHALL BE APPLIED
TO SEAL ALL JOINTS.

5. CONCRETE SHALL MAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

i p— 2 OF 180 KSC. FOR 15x15%15 CM. CUBE AT 28 DAYS. AN APPROXIMATE
W | BlR MiX DESKGN PER CUBIC METER IS SUGGESTED AS FOLLOWS |
» i PORTLAND CEMENT TYPE 1 320 KG. (MIN)
L ol |IPUD 50 N Y N X — SaND aes M2
CRUSHED ROCK OR GRAVEL oss M¥
/ CONCRETE SLUMP 10 CM. (MAX)

4 F. & CLEAR CONCRETE COVER SHALL BE 3 CM.
J L / 7 REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24,
MORTAR RIP- RAP— 4 ?;:":‘Emm' S x\ / 8 MORTAR MIXTURE SHALL BE 12 BY VOLUME
J\ ‘L l ‘L ‘L J\ l / l l l l l l l l J\(/ \‘{ -3 MASTIC JOINT SEALER SHALL CONFORM TO TIS 478,
RCF CULVERT (DIAMETERS AND NO OR ROWS AS [NDICATED IN PLAN B FEDFI.E!—/ RCP CULVERT lmlﬂ'ﬁﬁs AND NG OR ROWS A5 NDICATED IN FLM‘ a FWII.EI—/ /
CONCRETE HEADWALL TO DWG NO. DS COMCRETE HEADWALL ACCORDING TO DWG NO 0S-103
: l:l:ﬁN OF MORTAR RIP-RAP CATCH BASIN FLAN OF PLAIN CONCRETE CATCH BASIN
CALE B 1 80 SCALE I

ASSUMED GROUND LINE
160, 200 | TOTAL WIDTH EQUAL 100 o8z
g D2 - | [ ““ TO HEADWALL WIDTH I
T ' ' CONCRETE HEADWALL—— L ! i /\
r ACCORDING TO OWG NO, DS- 103 \ | _}i’ \

SEE DETAL "1 " —

~—=ASSUMED GROUND LINE

150 200 TOTAL WIDTH EQUAL ., 100 _ 092
TO HEADWALL WIDTH

COMCRETE HEADWALL
ACCORDING TO DWG NO. DS-103

SEE DETAIL

EAN -
\ \—EM'B-lNKMDIT SDE SLOPE [ S LY \—Elﬂmxutﬂf SIDE SLOPE
————RCPF CULVERT i PLAIN CONCRETE FEG.E CULVERT

[ CEMENT CONTENT 300 KG./M3)

SECTION (A)-(8) - SECTION (B)-(8)

SCALE

MORTAR RIP-RAP -—/

1- @12 MM — K
MORTAR RIP - RAP —

OR PLAIN CONCRETE { CEMENT CONTENT 300 KSHM.‘I \ ﬂ-“/\ |’—'

A KINGDOM OF THAILAND
1 / MINISTRY OF TRANSPORT AND COMMUNICATIONS
/-"r / ~QEMM @ 025 M . DEPARTMENT OF HIGHWAYS
2-86 MM— — S f i N 'STANDARD DRAWING
PR T — ——L___— -l- |\ A CATCH BASIN AT INLET FOR RC.P CULVERT
. 3-212 MM
; DESIGNED : D.OH. B CONSULTANTS |mlt!n:{__‘.-_ DATE JuLY 1994
DETAIL " 1" ) SUBMITTED : SCALE A5 SHOWN
SCALE 120

DWG. NO. DS =301
i B et bl SHEETNO. 77




HO& WAY

RO&{W&I’

CONCRETE BARRIER TYPE I FOR———— ’-
SHOULDER] __ TRAVELED WAY SHOULDER | 050 B DEEP CUT AND HIGH FILL SECTION 088) 070 | SHOULDER TRa\rEL 0 wWaY
| 'I - ACCORDING TO DWG.NO. RS -503 |

—SEE CETAIL(T)
/_,,mmi SRADE [ / -PROFILE GRADE
- CROSS SLOFE . smp: =k 1y :’: j‘ "-I v CROSS SLOPE CROSS SLOPE __.
—_—=— ——
A [ S 1@’“
b 1 . - ! B e
! %—-1____‘_ 85 H’,_—-—""F
TSy §l i L~ ASSUMED GROUND LINE
Ll PAVEMENT STRUCTURES —-— &l
N’ B S I L PAVEMENT STRUCTURES
—ASSUMED GROUND LNE T remle,
ASPHALT CURB FOR FILL SECTION (HEIGHT OF FILL > 6.00 M.)

NOT SCALE

EplCRETE BARRIER TYPE I FOR FTIL.L SECTION (HEIGHT OF FILL }G.O?ﬁ!‘l.:)
L

W-BEAM GUARDRAIL ACCORDING —
TO DWS. NO.RS-301, RE-302 OR RS-303

{IF REQUIRED ) NOTES :

F-’i L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. WHERE THE HEIGHT OF EMBANKMENT IS MORE THAN 600 M. ASPHALT

SHOULDER

——RL. DRAIN. CHUTE - CURB [OR CONCRETE BARRIER TYPE I) SHALL BE PROVIDED. FOR NORMAL
-DITCH CHECK @300 M l )

. CROWN SECTION, ASPHALT CURB (OR CONCRETE BARRIER TYPE I) SHALL

BE PROVIDED ON BOTH SIDES OF THE ROADWAY. FOR SUPERELEVATED

| s e e SECTION, ASPHALT CURB (OR COMCRETE BARRIER TYPE I) SHALL BE

} . PROVIDED ON THE INNER SIDE ONLY.
g |

1 3. FOR FLAT TO 2% GRADE, R.C.DRAIN CHUTE SHALL BE SPACED AT 4000M.
b

BITERVALS.

SECTION (&) = (&) RC.DRAIN CHUTE, SHEAR KEY AND DITCH CHECK 4 FOR GRAGE NORE THAN 2% AND ALONG 506 VERTICAL CURVES,

SCALE

R.C DRAIN CHUTE INTERVALS SHALL BE AS SHOWN IN TABLE 1,
' 5. R, R2 AND 6 SHALL BE AS DIRECTED BY THE ENGINEER.
DETAILEQ ] T 6. CONCRETE SHALL HAVE & MINIMUM ULTIMATE COMPRESSIVE STRENGTH
| / —1EMEBCH, MASTIC JOINT SEALER OF 180 KSC. FOR 15415415 CM.CUBE AT 22 DAYS, AN APPROXIMATE MIX

/-——TDPOFRCMIHEMHE DESIGH PER CUBIC METER |5 SUGGESTED AS FOLLOWS -

/—nswm' CURE T e g . PORTLAND CEMENT TYPE 1 320 KE.(MIND
£, ! :
T [ —r ) SAND 043 W}

i DROF CIPENINS--'; e tC

~——FLOW  DIRECTION
R 1.80 CRUSHED ROCK OR GRAVEL 086 e
7 -‘

050,010
|

TR
| |
|

semL@o2om—
© 6MM. [0 20M- // 7
COMPACTED ~—

— 5 . —
CONCRETE SLUMP 10 CM[MAX )

7. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR24.

) / =
/ —cowt:n
L
T [:u!m' CONTENT 300 WG./M*
e oD O TR,
| { CEMENT CONTENT 300 KG./W% - 2
i I e DEPARTMENT OF HIGHWAYS
— 2 STANDARD DRAWING 1
il i 89 | 40 ASPHALT CURB 8 DRAIN CHUTE
2% — 3% 35 45 FOR EMBANKMENT PROTECTION
™ . .-"/ 4 AND MORE 40 55— DESIGMED : D.0.H. 8 CONSULTANTS |caecxzn‘{,_ DA'I‘E. JULY 1934
PLAN OF ASPHALT CURB AND R.C.DRAIN CHUTE Sphvasin pr— P~
e e : m?(:;ﬂwnmgmm
DRAIN CHUTE OPENING ﬁLONG SAG VERTICAL CURVE g - WG, NO. DS ~302|
SCALE APPROVED : —mlhane
FHEFo JDRECTOR DENERAL) SHEETNO. 78




RC.DITCH TYPE "A"0R TYPE"R®
/—,f EDGE OF SURFACE =
~—CROSS DRMAN RCR T o
/' (rereocsom ror
/ RE. DITCH 1 - J,—uloss-mm RCR E ._E_ | ——9W.sI0CM STERL BaR
/ o - _._g' o = £ @ECMETO €
= , Fi— /
— &i _E = - 3 ——BMMETSCM STEEL BAR
_q i |§ L ciremy
- i_' . 5 | 8 n 712 WAXIOGM STEEL BeA
< & ﬁ@a‘ﬁ /
/7 ]
e | | 5= 7
STEEL GRATRG — 4 4 .I‘ | RC DTEH TYPE"A"OR TYPE"R® rs
|
RC uanHoLE TyPE"E— H| . NOTES :
' —] Il INLET DRAIN FOR MANHOLE TYPE"C" 1 ALL DOMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
y SCALE T:lo
B . i 2 CONCRETE SMALL MAVE A MINIWUM ULTIMATE COMPRESSIVE STRENGTH

PLAN OF RC.DITCH TYPE "A" OR TYPE"B" STEEL MANHOLE COVER FOR MANHOLE TYPE B " OF 210 KSC. FOR 15415815 CM. CUSE AT 25 DAYS, A APPROKIMATE X
}m‘!ﬂ MANHOLE TYPE "B" AND CROSS-DRAIN PIPE CULVERT

1 QB0 ]
r 08 ocﬂ:re“ ~— @I MMEIOCM. @ 030 M
‘1 |' ANCHORAGE BAR

STEEL mnué R ————— -

DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS :
PORTLAND CEMENT TYFE 1 350  KG.(MM)

SAND o4n NP

. CRUSHED ROCK OR GRAVEL 086 M
'![ B4 3M|____ N e CONCRETE MANHOLE COVER COMCRETE SLUMP 10 cMiMax)
i s oueML [—PA/EMENT STRUCTURES .4 2-(D4BX0THX0I0 M)
! | e AL 3 REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR 24
| 4 STRUCTURAL STEEL SHALL CONFORM TO TiS 116 GRADE Fa 30 AND
| blicoii - 'f i/ g . PAINTED WITH RUST-OLEUM PAINT OR EQUIVALENT IN TWO LAYER
| o !
| Vi l A 4 E) 5 FLAT PLATE STEEL SHALL COMFORM TO TIS.55 GRADE SR24
B —_— Li
adian 7_,'9,“ Saion 1 razi ll b= . & LAP LENGTH SMALL NOT BE LESS THAN 40 HAR DIAMETERS.
] | il 7 CLEAR COMCRETE COVER SHALL BE 3CM UNLESS OTHERWISE WDICATED
K - —eowm @ ozom ¥ /T-esm B O.20M i 5 1 b : SECTION @_ 2
| sl 1) AL B B, MANHOLE TYPE"S"SMALL BE CONSTRUCTED WHERE THE RC.DITCH
I ~—— FLOW ‘W ~—FLOW | i3 ’
1 | — : TYPE "A" OR TYPE"B" CROSS WITH CROSS~DRAIN RCE OR TO DRAIN
SR = aSWM BOtoM ) N M T e
SLOFE WRRES 20 /7 . WATER FROM THE RC. DITCH
{ £ i ~@9 MM D Q.20M. \BRIES ER E
——CROSS-DRAIN RCPR 7 Lok WIDTH OF STEEI NHOLE MORE:
[RER @060 M FOR CUTLET PLAN OF MANHOLE TYPE'C EMM. @ 018 M. ——, 9. IF THE OF STEEL Ma COVER 15 THIN 0,89 M,
DRAIN EROM RC.OITCH) |- o = kit LS ' Ve OB —- THE TWO STEEL MANHOLE COVERS SHALL BE USED.
H

' §
ddoml  os0 fushy om0 e o1
?EEELION @ @ MANHOLE TYPE.H. :b-: ;ﬂgtj jenmeg Bz El %—. ‘ | 7 P-I g
=1 [

040 | 040 | Q15 VARIES L f w"“ |-
'_ ! |4 loos Yol o8 i‘ L— . 0,90
?j - gaMMAIOCM B 030N Ly
REC. COVER L ANCHORAGE BAR
S oo gomulf 1—oesme e omm SECTION @.. @ ) s ——s
LT | s et | A——eamn g ozom s L | |
ANCHORAGE BAR 4 . ' 080 J—
| I gk GO M | i m:s:«.nm i B
FLOW—] —esmigozom || ek e I- ﬁ.l' I 1T T.H"F T__ | A= I 7 : ]
8 7&]’7 ; zQI‘. 7z //r r% 7 CIMM. B 0ISM, T = ‘ : ngo_ A S |-_|_p_q_qg.q,m___i__ogp__4
! g B S g El i ! CAST-IRON GRATING DETAILS
|—103E 3 =0 G OO M. | == 1 RS SCALE 1310
e e so T 7 KINGDOM OF THAILAND
I : / MINISTRY OF TRANSPORT AND COMMUNICATIONS
a8 @010 N ORI Sol WeLen: BoTH SRy - DEPARTMENT OF HIGHWAYS
£ ! GONM. © 0.10M. PANTED WITH RUST-OLUEM FAINT NOARD
€0MM. 020N —— oML 040M. OR EGQUIVALENT IN TWO LAYER. i i
e MANHOLE DETAILS -I
——LEAN CONCRETE 11316 BY VOLUME “TT] LEAN CONCRETE 1356 BY VOUME

by e ¥ i DESIGNED: DOH. B CONSULTANTS | CHECKED: DATE JULY 1994
- TR A ,.“_"1 “‘%" o S STEEL GRATING DETAILS = I =
ko oso b PE'P'M Lz2-188 1slozo| scaLE . 110 SUBMITTED : T By, SCALE AS SHOWN
(RECTOR OF LOCATION & DESIGN DMSION)
S - DWG. ND.DS-401
SEron MANHOLE TYPE'S M=) wahoLsTYREiC - e 3 T




! i
| i 2 CONCRETE SHALL WAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
| ; sERVICE VARIES ————0.10 M. PRECAST CONCRETE COVER
=5 . i) WHERE REGUIRED { 030 M. NN 1 I-— —— TRt STEEL GRATING: COVER OF 210 K5C. FOR ISKISAIS CM CUBE AT 28 DAYS AN APPROXIMATE MIX
010 M. PRECAST ~ — L _i_.E:!?..: g, _WEVARIEE 1] SEE DETANS DESIGN PER CUBIC METER 1S SUGSESTED AS FOLLOWS :
CONCRETE COVER \ | T SRATING ok s _— 1 /;_ @9MM K 10 CM, B 030 M. PORTLAND CEMENT TYPE ! 350 KGAMIND
SEE DETAILS e 11 \.1 | [. - | o il il i
TiNsiDE] | AR IR CUR GuTTER——| | L siewawx | / :
! - ——R.C. PIPE CULVERT | \ - — T — ks CRUSHED ROCK OR GRAVEL oss W
‘,,“I = 18 A 4 - SLOPE . N\ I CONCRETE  SLUMP 10 CMiMAX)
g ______ if L S0xS0x6 M. {--—-q_.__h_h 3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR24
gl -z s i |y 4 STRUCTURAL STEEL SHALL CONFORM TO TIS.116 GRADE Fe 30
>/ I /( {EACH FACE)} 5 FLAT PLATE STEEL SHALL CONFORM TO TIS.85 GRADE SR 24
( K [ I i 6 STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAWTED WITH
| = B @ | | 29 MM DOISM {EACH FACE)
E i ) ] RUST-CLEUM PAINT OR EQUIVALENT TWICE AND WITH OIL RANT ONCE.
"_ - o ik & B9 MM @0.15 M—,
= M b H| 9 LGOI M— e 7 CLEAR CONGRETE COVER SHALL BE 3 CM.
CONT WITH. EAND zl MBS M— . B  MANHOLE SIZE SHALL VARY ACCORDING TO THE SIZE OF RC FIPE
H ASPHALT IMMEDIATELY CULVERT { SEE TABLE I)
BACKOF CUFS B aUTTER-—, Hi RETALLIN R = 9. MANHOLES SMALL BE ARRANGED AT 15.00M.TYP) IWTERVAL OR AS
L
A b | ’H'-! SRR 3 A SERVICE COMNECTION DIRECTED BY THE ENGINEER.
| L_____.._J/...‘J | g:’ WHERE REQUIRED 95
: — = R SiE
:| = ‘Hi ) \| 3 2 S B ' L
| ' | g Lol // TABLE I
{-EDGE OF PAVEMENT 3 T %
T | PAVEMENT i 5 i edem :::: :::Z“ \ :::g::: INSIDE DIA, OF DIMENSIONS
— i —————y — ! | H A 3 L RC.PIPE CULVERT w wi H
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SMALL BE ADJUSTED TO V-SHAPE OF v )
EDGE OF MANWOLE. 'OJ.LOR{SL“!{ w0012 | 015 —LEAN COMCRETE 1:3:6 BY VOLUME
—LEAN COMCRETE 1:3:6 o VoLME 2.
- 12 M. 7.5 CM. PLATE e
T k= SECTION (B)- (B) FOR RC. DITCH TYPE'C" SECTION (C)- (C)FOR RC. DITCH TYPE 'C'
o 40x40%4 CM CONCRETE SLAS BLOCH a2 0.70 | Qs '_—EL_.I W
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i I D20 040 . 020
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w—]—LEAN COMCRETE 1:3:6 BY VOLLME
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SECTION (A) - (A) FOR MANHOLE TYPE n

SCALE

RCF @030M FOR w—’? F

DRAIN @ 0ISMOR ADJUSTED

HOLE TO BE MADE FOR—— i

RCPGO30OM CONMNECTION

COVER THE RCF @060 M,
JOINT FILL WITH MORTAR

SCALE

VARES L
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5CMSAND CUSHICH =
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SECTION OF R.C.DITCH TYPE"C"
SCALE 1110

—LEAN CONCRETE 1:3:6

BY VOLUME

Fly

£ @15 MM @ 5CM WELDED BOTH ENDS,
PAINTED WITH RUST-OLUEM PAINT
OR EQUMALENT IN TWO LAYER

STEEL GRATING DETAILS
SCALE 110

0.20 0.083 040

L Qo2

CAST - IRON GRATING DETAILS
SCALE 1

—————HOLE 424 CM
7

l——

R.C. COVER FOR R.C.DITCH TYPE "C"
SCALE L 110

NOTES :

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE WDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 210 KSC. FOR 15X15%15 CM. CUBE AT 28 DAYS. AN APPROXIMATE
MIX DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS @

PORTLAND CEMENT TYPE 1 350 KG.IMIND
SAND 043 M%
CRUSHED ROCK OR GRAVEL o080 M?
CONCRETE SLUMP 10 CMAMAX)

REMFORCING STEEL SHALL CONFROM TO TIS 20 GRADE SR 24
STRUCTURAL STEEL SHALL CONFROM TO TIS.116 GRADE Fe 30 AND
PAINTED WITH RUST-OLEUM PAINT OR EQUIVALENT W TWO LAYERS
FLAT PLATE STEEL SHALL CONFORM TO TIS.%% GRADE SR 24

LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETERS.

CLEAR COMCRETE COVER SHALL BE 3 CM. UNLESS OTHERWISE INDICATED
MANHOLE- TYPE "A" SHALL BE CONSTRUCTED AT IS.00M.INTERVAL UNLESS
CONNECTION ROAD WITH AMOUNT OF TRAFFICS, THE R.C.GUTTER SHALL
BE VOID AT THE CONNECTION ROAD AND RCP @0.80M. SHALL BE
INSTALLED UNDER THE CONNECTION ROAD WITH MANHOLE TYPE "A"

AT BOTH SIDES OF THE CONNECTION ROAD,

DEFTH OF RC.GUTTER AT THE WALF DISTANCE BETWEEN MANHOLE TYPE'SW'
SHALL BE 7 CM. AND VARY TO BE 12 M AT BOTH ECGES OF MANHOLE OR
THE LONGITUDINAL SLOPES SHALL NOT BE LESS THAN 0.60%

JOINT IN RC. GUTTER AND RC DITCH TYPE"C"SHALL BE SPACED AT WM0OM
INTERVAL . WIDTH OF JOINT 15 1CM. AND FILLED WITH MORTAR { PORTLAND
CEMENT : SAND ) RATIO 133 BY VOLUME.

THE LONGITUDINAL SLOPES OF RC DITCH TYPE'"C" SHALL NOT BE LESS
THAN 1:300.

PV.C. PIPE SHALL CONFORM TO TIS, 17 CLASS 138

PAYMENT FOR RC. DITCH TYPE"C” SHALL INCLUDE THE COST OF PVE. PIPE
AND FILTER MATERIAL.
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0 ;1" S40 @8 160 213 o L L
! /—mm TYPE "E" ! | ! | Bk e
CONCRETE CURE B GUTTER | 'l' . 'I’
JOINT SMALL BE FILLED |WITM MORTAR {PORTLAND CEMENT : SAND) I
@ / RATIO |© 3 BY VOLUME. GRATING——, oR| cura i | I .
= = 1 / : P ale% | ] s )
1 S
am — 7 _SLOPE, i i [ ]
oasy || ___________/_____ _____ D i oy 2 |
o o . - MANHOLE TYPE "E" ——————— MANHOLE TYPE "£"
RECTANGULAR INLET PipE —— [ Pt sl 0 2 —————HOLE FOR © 030 M. R.C.P CONNECTION
] ; SEE DETAIL "A"——— —ro— 4 o [/~ BOX CUVERT 1201120M.
s B @ COPEN TYPE )
- BOX CULVERT 1.2011.20M- gl
[OPEN TYPE ] b 1 | /
RN
| o o o o 8
sy 012 MMEOIO M- & z
oz0 1 i
| =3 GRATING i i {8 amu@a30 M
$ I[I BACK OF CURE & GUTTER OR CURE i i @ SMM@O30 M.
< I 4 AR INLET PIPE @9 MMB0.30M - e § . GEMALMAIS M.
e T @ 12 MM@O.15 M- i
E e SLOPE_— » H DIZMM @ OS0M
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W argy N RI 1l o
. EDGE OF PAVEMENT _'I A 8y .
I — B i LEAN CONCRETE 1136 BY VOLUME i o - LEAN GONCRETE 1: 36 BY VOLUME
I COMPACTED SAND BEDDING —{= 3 -COMPACTED SAND HEDDING
; °9 MM@osoM——— /;
29 MM@OSD M- | 210 ML .00 W
STANDARD INLET MANHOLE & BOX CULVERT @ IMM. P OE0 M,
SCALE (T

SECTION @ @

; 008
" e l" '1
| RCAb: H— 06 MMxOOSM
1 I ", M ANCHORAGE BARS
0] g o ame 06 MIL BNCHORAGE BARS e
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: i o] | | — o
b | | (A1) L wan
5 | I f—oe ) DETAIL"C
-8 9 NMDO.IOM. iy : m _rﬁ\__ NOTES * SCALE 1:28%
-0 12MM R 0.15 M W
s (I - | EE-EAILI B“ 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
= | L !
us - . ; S B I DETAIL"A" 2, CONCRETE SHALL HAVE A MINMUM ULTIMATE COMPRESSIVE STRENGTH
il I [ be SCALE T .8 OF 210 KSC. FOR 1551515 CM, CUBE AT 28 DAYS. AN APPROXIMATE MIX
| n .
#2 i 8 §oe roe ® r.&ﬂ_.._ — = frd 820 DESIGN PER CUBIC METER IS SUGGESTED AS FOLLOWS
il : E 1 -4 . PORTLAND CEMENT TYPE 1 350 KG IMINY
! " e — ~@15 MM @ 0.05 M. WELDED BOTH ENOS, SAND o4z M3
P PAENTED WITH RUST-OLEUM PAINT s
o 5 im@ozon i =1 cpudbgdliibinp ey CRUSHED ROCK DR GRAVEL 088 M/
, L pizmmmozon | &1 CONCRETE SLUMP 10 €M [MAX.}
—-[ | -
3 REINFORCING STEEL SHALL CONFORM TO TIS, 20 GRADE SR 24
= ! STEEL GRATING DEI'AILS e —8 9 MM
5 . oMM @ozom 3| I SCALE 4 STRUCTURAL STEEL SHALL CONFORM TO TIS.1I6 GRADE Fe 30
—LEAN CONCRETE 136 2] pplea ey SO, : i 220, 14@005 =970 {080 4 5 FLAT PLATE STEEL SHALL CONFORM TO TIS.S5 GRADE SR 24
msn[w A e e L g"% T N SEE DETAIL®B"—— & i - € STRUCTURAL STEEL AND FLAT PLATE STEEL SMALL BE PAINTED WITH
']' @_J ,,[ 2 RUST - GLEUM PAINT OR EQUIVALENT TWICE AND WITH OIL PAINT OMNCE,
o) e
. =] g T CLEAR CONCRETE COVER SHALL BE 3 CM
SECTION @ © y SECTION ®_@ B F l i S B MAMHOLES SHALL BE ARRANGED AT 15.00 M. (TYP.) INTERVAL OR AS

SCALE 1 .28 SCALE
B DIRECTED BY THE ENGINEER,
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NOTES :
1 ALL-DIMENSIONS ARE ™ METERS UMLESS OTHERWISE WDICATED.
2. BOX CULVERT (CLOSE TYPE) SHALL BE USED FOR CONMECTION ROAD ONLY.

—I.!Oxsoaﬁllll AT CORNERS ALL AROUND L 50506 MM, AT CORNERS ALL AROUND ;
WITH @5 MM, x 0.15 M. @005 M. ANCHORAGE WITH @ 9 M. x 0,15 M. (@) 0.15 M. ANCHORAGE 3. F NECESSARY TO CONSTRUCT MANHOLE AT ROADWAY , MANHOLE COVER
STEEL GRATING COVER 1.00 x 1.70 M. STEEL GRATING COVER 1.00x 1.7OM, SHALL BE STEEL GRATING,
(SEE DETAIL) / VEEE . DETAIL) 4, CONCRETE SHMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
006 005, /-—mec'nou ROAD SURFACE Qw 0.90 Sog, 30 /'— CONHECTION ROAD SURFACE OF 20 KSC. FOR 15 x18x 15 CM. CUBE AT 28 DAYS. AN APPROXIMATE
: aos | 1-—‘—,‘— e ol
ar_gﬁ.i%.‘ H"T' /o MANHOLE TYPEF" ‘T, // -IF| /f.—mmum F MiX DESMN PER CURIC METER IS SUGGESTED AS FOLLOWS :
-. {4 1. r=MANNOLE TIPR E: / —= — 1 1 = A= PORTLAND CEMENT TYPE 1 IO KGN
'llaIIIHIIIIJIlJIIIJIlJIIll!lll] L] L 3
n SaND LT
T — __.,'. A & CRUSHED ROCK OR GRAVEL o8 W
------------- =4 = ] ! A E CONCRETE  SLUMP © oM {MAx )

; BOX CLRVERT (CLOSE TYPE)—,

120 x1.20M, 5. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.
\\ 4-_"_1 . I] & STRUCTURAL STEEL SHALL CONFORM TO TIS. 116 GRADE Fe 30,
} B 12 MM.@ 0. 20 M~ - T FLAT PLATE STEEL SHALL CONFORM TO TIS.55 GRADE SR 24
T \ \ I\ eawmu.eou.ﬁ?_l 8. STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAINTED WITH
" a2 @ 19 MM (@ 0. 20 M.~ I 1 RUST =OLEUM PAINT OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.
: g &J’ISMII.@OEH— .E 9. CLEAR CONCRETE COVER SHALL BE 3 CM
1,20 g BOX CULVERT (CLOSE TYPE) 10, THE LENGTH OF BOX CULVERT (CLOSE TYPE) FOR PAYMENT SHALL BE

MEASURED AT CUTER EDGE OF MANHOLE .

m— — : 8
@J i ol | PRE - CAST BOX CULVERT

1. THE CONTRACTOR CAN USE PRE= CAST REINFORCED CONCRETE BOX

8 T 219MM @ 020M, af B12 M0 B g0 M I ) SECTION WHICH CONFORM TO ASTM DESIGNATION © TBSM- B3 OR
o // 2 12MM. @ 0.20M. jox L “,_mem.ajbﬁ'ra,. AASHTO MO, M25% - B1) INSTEAD OF THE CAST ®i-FLACE BOX CULVERT.
m?:HOLE AND BOX CULVERT (CLOSE TYFE) e : p 1 ok concheTe 1181e it . = E o 2. DESIGN REQUIREMENTS
B VOLUME ——— =" [ o ey Y ‘e = 1 __g'_ E:“mm j et '_ e ._gi. 21 THE DESIGN EARTH COVER SHALL BE THE MAXIMUM VALUE AT
COMPACTED SAND BEDOING —{-= ] 2 e FIELD CONDITION BUT NOT LESS THAN Q.60 M.

o
—

SECTION ®~@ . SEC‘”ON 22 BOX CULVERT SIZE SHALL BE 1.20 x120 M. WITH THCKNESS
SCALE 19 . 1335

MOT LESS THAN 0.125 M.

2.3 THE CIRCUMFERENTIAL REMNFORCEMENT OF BOX CULVERT AT
ROADWAY SHALL BE CALCULATED FROM WEKHT OF BACKFILL AND
HE 20~ 44 TRUCK LOADNG {FROM THE STANDARD SPECIFICATION
FOR HIGHWAY BRIDGES - AASHTO ). BUT UNDER SIDEWALK , THE
CIRCUMFERENTIAL REINFORCEMENT SHALL BE CALCULATED FROM
WEIGHT OF BACKFILL OWLY.

170 R~ | 2.4 REINFORCEMENT STEEL SHALL CONFORM TO ASTM A-82 OR A-496.
i 2.5 CONCRETE SHALL HAVE A& MINIMUM ULTIMATE COMPRESSIVE
-4 1‘39? 4 = T2 MWL 7,5 CM. EQUAL SPACING STRENGTH OF 2B0 KSC. FOR 18x15 x18 CM, CUBE AT 28 DAYS.
,—1: WMLx TS O, ' 3, LEWGTH OF THE FRE-CAST BOX CULVERT SMALL BE NOT LESS THAN 1L0OM|
: | : 4. JOINT OF PRE - CAST BOX CULVERT SHALL BE TOMGUE AND GROOVE
E'-“-t- L2 2 I ‘ l | | l TYPE WHICH INTERIOR JOINT MUST BE SMOOTH, NOT CBSTRUCT TO
".._090 - [ | l | FLOW OF WATER.
i | @ | 5. JOINT SHALL BE FILLED WITH MORTAR (PORTLAND CEMENT :SAND)
g 'I_ T | | | RATIO 1.3 BY VOLUME.
a1s - : .
| ap4
g ! —RIMM @ 020M | 0.04 11 004
[ © / g 8 | | ~MORTAR 1:2 BY VOLUME
\ r @12 M@ 0.20 M - g | c “Joos
& ) /_ | Ll | : = ]
/—elum.ﬁaaom. 4 ] ) |
elzmm@ozol | a | | ’f
oo m@onn] by | . .
- | | - r
i | ey LN B |
SR e CONCRETE 11376 Nl 6 METHOD OF PLACING AND BEDOING OF BRE - CAST BOX CULVERT SHALL BE
i =] COMPACTED SAND BEDDING U TYRY THE SAME 45 THE CAST IN- PLACE BOX CULVERT.
7. THE LONGITUDMAL REINFORCEMENT SHALL WAVE DMAMETER NOT LESS
SECTION (€)-(C) STEEL GRATING COVER DETAILS THAR. S i WITH. SPRCING HOT NORE: THAN 8 -GN,
SCALE T 1120 SCALE 11
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DETAIL OF INLET AND MANHOLE TYPE F
8 BOX CULVERT (CLOSE -TYPE )
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CONGRETE DITCH LINGG / [mrz i 60 100 ,m__l N | 1 CONCRETE DITCH LINING ACCORDING TO DWG. NO.D§-201
REC-P.OULVERT @ 1.20 M, —— : ©_ ; K “—RC.U=DITCH WITH CONCRETE COVER 100 ' 8
i | ]SWPE Wlﬁj : SLOPE 211; oJ_—'
A N A A A ik
PLAN
SCALE 1750 \‘g%%\
. “EDGE OF SHOULDER QIZMME 045 M—
]
@12 MM, 0.20 M-
~— BOTTOM OF CONCRETE DITCH LINING '
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J
7
— AL 1118 i 1T st! )
i i1} T 1 1 i i 1 GiZMME 620M——
00—
0120 nll -
120 . olIs
BOTTOM OF COMCRETE DITCH LINING . sdike
n Ly 1 A — ’z' olis R “{——LEAN COMCRETE I'316
e e S—— — e : —={ _ BY VOLUME
i 3 e — = T 0 e
- R.C.P.CULVERT @ 1.20 M. o “REC. U-DITCH WITH CONCRETE COVER SECTION
SIDE ELEVATION R.C. U-DITCH WITH CONCRETE COVER
. SCALE 1220
SCALE |50
R NOTES :
| ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE WDICATED.
o 2 THIS CRAWING SHALL BE USED WHERE THE ORAINAGE WITH CONCRETE
n | = % DITCH LIING AT MEDIAN (WITH SIDE SLOPE (5 01 OR FLATTER) CAN
r T ; NOT 8E CONSTRUCTED.
: 1 , 3. SLOPE OF CULVERT SHMALL BE | \.0DO OR STEEFER .
I
4 i g g e | 4. SLOPE OF RC. U-DITCH COVER SMALL BE ADJUSTED TO MEET THE
) - U= Wi —
r i CONCRETE COVER SIDE SLOPES.
: . [ T U = 5. R.C.B CULVERT |-B 1 20M SHALL BE INSTALLED WITH DROP INLET
b:!?Tilﬁ_@M_l 1.50 Y- B '_il' Hl 5 AT 25.00 M. INTERVAL .
% . o 1 o - N oo it 6. JOINT W RC U-DITCH AND CONCRETE DITCH LINING SHALL BE SPACED
'\ STEEL ANGLE SIZE 10XI0x 0.5CM, '\\_ ——RC.U-DITCH WiTH AT 10,00 M. INTERVAL, WIOTH OF THE JONT IS | €M. AND FILLED
Pl SECTION @ ® WITH MORTAR ( PORTLAND CEMENT | SAND}RATID |3 BY VOLUME
ECAN-S;T— IRON GRATING DETAfl_.“,?; STEEL CORNER GUARD ¥, 1 ' | e = 7. COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
3 G ; 1 :
BONLE Vel E!,"—' - 070 -'b"l OF 210 KSC. FOR 15 215x15 CM. CUBE AT 28 DAYS. AN APPROXIMATE
——40 - MiX DESIGN PER CUBIC METER IS SUGGESTED AT FOLLOWS :
PLAN DROP INLET PORTLAND CEMENT TYFE 1 aso m!.mm.l
SCALE 1130 sanD 043 M
01 30 @ 0,05 150 0.0, 3
L8O CRUSHED ROCK OR GRAVEL o8 M
‘ 2 8 e 180, _JRIE ——GRATING { SEE DETAIL ) (& | - CONCRETE  SLUMP 10 CMIMAX)
! ! o | | N § ; | _ . E{ 8 FREINFORCHG STEEL SHMALL CONFORM TO TIS.20 ORADE SR 24,
f = B eSS =
| g g IF| |
g g o A :
o i HHETRTOTTTET] )@
| [ Veees VORIES
|
' L
1.80
\, 4 =
\\—un MM, g \
——— @15 MM, @ 0.05 M. WELDED BOTH ] b o PLAN
PAINTED WITH RUST - OLEUM PANT TWKE r = &—esnu.@ RA0HM SCALE 1130
AND WITH O PAINT ONCE - | i
STEEL GRATING DETAILS = ! - b s A KINGDOM OF THAILAND
SCALE et | 8 ] g ) e /) pE-eiza MINISTRY OF TRANSPORT AND COMMUNICATIONS
' o o ofos” Py ] DEPARTMENT OF HIGHWAYS
RC.PCULVERT @ L 20M— g T R.C.U=-DITCH WITH 2‘,_ T | - : 3 STANDARD DRAWING
J 3 5 180 | L oses | ITeH IDGE
o COMCRETE COVER  of e - — SEEE DROP INLET & RC.U-DITCH FOR BRIDGE DRAINAGE
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20.00-4000 M. OR AS SHOWN ON THE CRAWINGS

£
2000-4000M OR AS SHOWN ON THE DRAWNGS =
E‘I}.TE#.RING AND GRUBBING FOR RE-IA%ILITATION OR RECONSTRUCTION PRO;JEPI
|
€
20.00-4000M O A5 SHOWN ON_THE DRAWNGS iz 3_]. -
&

CLEARING AND |GRUBBING LIMITS
|.§RQ—I

CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT
NOT T0

SCALE

ELEAFIHG AND GRUBENG LinfiTs

.7
&
by

A
@

CLEARING AND GRUBBING AT HORIZONTAL CURVE
NOT TO SCALE

_2000-40.00 M. OR AS SHOWN ON THE DRAWINGS

-—

CLEARING AND GRUBBING LIMITS

CLEARING AND GRUBBING AT CUT -SECTION

NOT T

NOTES :

1, ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2 AT LOCATIONS WHERE OVERMANGING TREE BRANCHES, SHRUBS,
BUSHES, ETC. SPREAD OVER CLEARING AND GRUBBING AREAS,
THEY SHALL BE CUT TO PROVIDE A 3.50 M CLEARANCE OVER
FINISHED PROFILE GRADE.

3. SIDE DITCHES, CUT AND FILL SLOPES DIMEMSIONS SHALL CONFORM

TO THE TYPICAL CROCSS-SECTION DRAWING .

+ 4 CLEARING AND GRUBBING IN RESIDENTIAL AREAS SHALL CONFORM

TO THE DRAWING FOR THAT PARTICULAR PROJECT OR AS DIRECTED

BY THE EMGINEER .

2000(MIN)__

/ ~FIMISHED PROFILE GRADE

\ SCALE

OLERRNG, AND, IS LTS

CLEARING AND GRUBBING FOR REHABILITATION (OR RECONSTRUCTION) AND CONSTRUCTION PROJECT
HOT Ta L

SCALE
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STANDARD DRAWING
CLEARING AND GRUBBING
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——END OF CONSTRUCTION

4— i.mrm ROAD

R/W 30.00 M 2

R/W 2000 M
R/W I5.00 W _

R.CP CUVERT I—0 0860

CONNECTION ROAD , 9 BETWEEN 80- 90
ROT

R/W 3000 M

& CONNECTION ROAD—

R/W 2000 M

END OF CONSTRUCTION —

x5

-R.CP. CULVERT 1-@ 060

R.CP CULVERT I- B 080~

EXIST. ROAD™ _\

B
g \,};

R.CP CULVERT |—@ 080

RIGHT OF WY 20.00 M. R = 6.00 M. R 800 M., RIGHT OF WAY 30.00 M.R=8.00 M R=B00M

CONNECTION ROAD , ® BETWEEN 45-60
NOT TO SCALE

CONNECTION ROAD, GLESS THAN 45°

SCALE woT SCALE
: END OF CONSTRUCTION
© CONECTION ROAD—, 7 END OF CONSTRUCTION & .COMMECTION ROAD ——
R/W.30.00 M. r?{_ £ CONNECTION ROAD —— / END OF CONSTRUCTION ) R vARES —— \
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RAW R/W
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—
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4 RER CULVERT |- 00.60

SHOULDER

]

pener)

CONNECTION ROAD
TO

NOT

PLAN

SCALE

S0l AGGREGATE SHOULDER
LA CHBR.30 % WIN

!
su )

- A5 MAIN ROAD SHOULDER SURFACE
I— 20 GM. CRUSHED ROCK BASE, LAB. CBR.860 % MN
—— 15 CM. SOIL AGGREGATE SUBBASE, LAB CB.A25% MN.
COMPACTED SUBGRADE

TYPICAL CROSS—SECTION FOR PAVED AND UNPAVED CONNECTION ROAD

NOT . To SCALE

18 M. SOIL AGGREGATE TEMPORARY ———
SURFACE , LAB. C.BR 25 % MN.

\—R C.P CULVERT 1-00.60

(SEE NOTE 4)

[ {GUT OF SiDE SLOPET

CONNECTION ROAD SECTION
TO

NOT SCALE

NOTES :

2

. CHMANGE IN SIZE AND

. THE INTERSECTIONS NOT SHOWN ON THE

ALL DNENSIONS ARE N METERS UNLESS OTHERWISE WDICATED.

IN GEMERAL, PUBLIC SIDE ROAD CONMECTS THE HIGHWAY TO A VILLAGE,
POPULATED M.!!n. MOMASTERY , GOVERNMENT OFFICE , PUBLIC UTILITY OR
SOME FLACES OF IMPORTANCE.

THE PAVEMENT STRUCTURE OF EACH CONNECTION ROAD SHALL BE AS
RECOMMENDED N THE DRAWING .

WUMBER OF PIPE CULVEAT SHALL REQUIRE APPROVEL
OF THE ENGIMEER. LOCATION AND LENGTH OF PIPE CULVERT DURING
CONSTRUCTION SHALL BE AS DIRECTED BY THE ENGINEER IN THE FELD.

THE CONSTRUCTION OF EACH CONMECTION ROAD SHALL END AT R/W

LIMIT OR AS SHOWM ON THE DRAWING.

THE WIDTH OF PAVED SURFACE OF THE CONNECTION ROAD SHALL EE

THE SAME AS OR AS THE EXISTING PAVED CONNECTION ROAD OR AS:-SHOWN
ON THE DRAWNMG OR AS DIRECTED BY THE ENGINEER BUT SHALL NOT
BE WIDER THAN 6.00 M.

DRAWINGS SHALL REQUIRE PLANS
SUBMITTED TO THE ENGINEER FOR APPROVAL BEFORE CONSTRUCTION.
FOR SIDE ROAD CONNECTED TO A SMALL VILLAGE WITH LOW TRAFFIC,
THE FOLLOWING SHALL APPLY

o, THE CONNECTION ROAD SHALL BE UNPAVED ROAD TO THE RIW

LIMIT  WITH & AS SHOWN
ON THE DRAWING.
b. THE ROADWAY WIDTH SHALL BE AS SHOWN ON THE DRAWING

OR AS DIRECTED BY THE ENGINEER.
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DEPARTMENT or Hnamms

STANDARD DRAWING

CONMNECTION ROAD DETAILS

£ é:___, DATE JuLY 1994

DOH BO |

SUBMITTED : ,.J.A;T‘ s SCALE  WONE
IRECTOR OF Lﬂ‘..l"i?;f & DEBION DAE0M) DWG. NO.MD =201
APPROVED : .

SHEET NO. 90

S
£ Ll (IRECTOR GENERAL}




THE SAME WIDTH OF

THE EXISTNG SHOULDER

§ ROADWAY
_1_ i
o
| . 1.00 i
x|
I | .
; SIDEWALK—, ~——EDGE OF SIDEWALK
i

CONCRETE CUR8 QR
CONCRETE CURB & GUTTER

SIDEWALK

o .CONCH!TL CURE OR

COMCRETE CURE B GUTTER CONCRETE CURB B GUTTER

PUBLIC SIDE ROAD

Rl = SO0 M - 200 M
RZ2 * 250 M - 3.50 M

F

o

as ERiST EXISTING R/W. \ 1l |
1

U

'{. .
L) F, ._LO.H
b

\ B 02 MM @ 030,
\\ \—_"-—Ra 09 MM. @ 0.90 M.

VERTICAL CURVE AS— N 10 CM. SAND CUSHION
DIRECTED BY THE ENGINEER ‘15 CM S0IL AGGREGATE SUBBASE

SECTION (&) - (&)

¥ RC. CONRETE PAVEMENT OF SIDE ROAD & PRIVATE DRIVE
\ NOT To SCALE
' CONCRETE CURE OR

EDGE LINE OF CONCRETE CURS -~ /

m

Hi

i

"

i

i :

It SIDEWALK
i

1 /——CONCRETE CURS OR COMCRETE CURB & GUTTER
i\
|

100

PRIVATE DRIVE

ACCORDING TO TRAFFIC VOLUME AND AVAILABLE SPACE
OR AS INDICATED IN THE PLAN 8 PROFILE DRAWING

PLAN OF PUBLIC SIDE ROAD & PRIVATE DRIVE AT SIDEWALK

CRITERIA AND LIMITS OF CONSTRUCTION

1

THE PROJECT ENGINEER SHALL LIST THE CONMECTION ROADS THAT NEED
TO BE RECONSTRUCTED AT THE BEGINMING OF THE PROJECT
THE PAYMENT ‘' FOR CONSTRUCTION OF THE PUBLIC SIDE ROADS (FROM THE LIST OF ITEM. 1) ARE
21 THE DRAINAGE STRUCTURE [ EXTENDED OR NEW STRUCTURE }
22 THE PAVEMENT STRUCTURE, THAT SHOULD BE AS GOOD AS,OR BETTER
THAN THE EXISTING PAVEMENT STRUCTURE.
THE PAYMENT FOR PRIVATE DRIVE { FROM THE LIST OF ITEM. 1) ARE
31 IN CASE OF GETTING PERMISSION FROM THE DOM
311 THE DRAINAGE STRUCTURE ( EXTENDED OR NEW STRUCTURE }
312 FOR THE PAVEMENT STRUCTURE, DOH, SHALL CONSTRUCT THE TEMPORARY
FAVEMENT DURING THE CONSTRUCTION OF THE HIGHWAY. WHEN THE PROJECT
13 COMPLETED, THE OWMER OF EACH FRIVATE DRIVE SHALL PAY
FOR THE PAVEMENT STRUCTURE FOR HIMSELF,
32 IN CASE OF NOT GETTING PERMISSION FROM THE DOH.
32) DOH. SHALL PAY FOR THE DRAINAGE STRUCTURE ONLY WHEN THE PRMATE DRIVE
INTERFERES WITH THE DRAINAGE SYSTEM OF THE HIGHWAY.
322 ALL OF THE OWNERS OF THE PRIVATE DRIVED ARE REQUIRED TO SEER
THE PERMISSION FROM THE DOH. OTHERWISE , ILLEGAL PRIVATE DRIVES
SHALL BE REMOVED ACCORDING TO THE ITEM 33 OF THE REVOLUTION
ANNOUNCEMENT MO, 295
EVERY NEW PRIVATE DRIVES AFTER THE START OF THE PROJECT IS NEEDED
T GET THE. PERMISSION FROM THE DOH. BEFORE THE COMMECTION CAM BE STARTED.
THE DOH. 8 THE LOCATION AND DESIGN DIVISION SHALL DIRECT |
51 THE ARRANGMENT OF THE DRAINAGE STRUCTURE.
82 THE LIMIT OF CONSTRUCTION CONNECTION ROADS.
%3 THE TYPE AND GUANTITIES OF PAVEMENT STRUCTURE

NOTES ©

ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.
IN GENERAL , PUBLIC SIDE ROAD CONNECTS THE HIGHWAY TO THE VILLAGE, POPULATED AREA,
MONASTERY , GOVERNMENT OFFICE, PUBLIC UTILITY OR SOME PLACES OF IMPORTANCE
WHILE "PRIVATE DRIVE" IS THE PRIVATE CONNECTON ROAD FOR PRIVATE HOUSE,
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 325 KSC
FOR 1Sx15215 CM. CUBE AT 28 DAYS.AN AFPROXIMATE MIX DESIGN PER CUBIC METER 15
SUGGESTED AS FOLLOWS :
PORTLAND CEMENT TYPE 1 350 KE. (ML)
SAND 043 M3
CRUSHED ROCK OR GRAVEL 088 M3
CONCRETE SLUMP 0 oM tMax)
REINFORCING STEEL SHALL BE ROUND BARS CONFORMING TO TIS 20 GRADE SR24
CLEAR CONCRETE COVER SHMALL BE 5 CM
FOR THE PRIVATE DRIVE THAT NEEDS TO BE CONCRETE PAVEMENT,
ReFer o secTion (R)-

——S0IL AGGREGATE SHOULDER,
LAB. C.B.R. 30% MIN,

HoT To SCALE
Y | s
R{W /—-EDGE OF SIDEWALK W EDGE OF SIDEWALK
1l | THRU - TRAFFIC LANE /——CONCRETE CURS OR __THRU - TRAFFIC_LANE 40 ——SLOPE 8% MAX,
[ / / CONCRETE CURS & GUTTER /
| SIDEWALK SIDEWALK / / /—-Exlsnuu LEVEL
~SLOPE 5% MAK, LA
| S 5%, i
[ . ———
B— = = -
l -PAVEMENT STRUCTURES ——PAVEMENT STRUCTURES L PAVEMENT STRUCTURES OF PRIVATE DRIVE
OF MAIN ROAD OF MAIN ROAD (RC| SLAB SURFACE 15 CM. THICK SEE NOTE 3.
i
TYPICAL SIDE ROAD AT SIDEWALK (PROFILE ) TYPICAL PRIVATE DRIVE AT SIDEWALK (PROFILE )
NoT T SCALE HoT To SCALE
l'i OF SYMMETRY I OF SYMMETRY
_ UNPAVED CONNEGTION RD. PAVED CONWECTION AD, 100 - 4004 6.00 ' : 100
200-300 || 3.00- 400
I .
| Rotis 3.00 BUREACE : —— BN D 030 M
SOIL AGGREGATE SHOULDER, .
} LAB. CAA. 30% MIN | Law _z28%
———-
3 . vanR 25n 8,
o E ‘o
S . e,
1 u |
1 G T [ T

I5CM S0IL AGGREGATE TEWURIEYJ
SURFACE , LAB. C.B.R. 25 % MIN.

FOR UNPAVED SURFACE

L AS - MAIN. HOAD SHOULDER SUREACE . — 18 CM “CONCRETE SLAB (TRANSVERSE JOINT AS MAIN RO&D ) ) KlNGDoM OF THAILAND

‘———20 CM CRUSHED ROCK BASE, LAB. C.B.R. 80 % MIN g — 10 CM. SAND CUSHION
15 CM. SOIL AGGREGATE SUBBASE ,LAS. CH.R 25% MIN 15 CM. SO AGGREGATE SUBBASE, LAB. C.H.R. 25% MIN
EMBANKMENT , LAB. C.B.R. 3 % MIN. L EMBANKMENT | LAB. CBR 3% MN.

FOR PAVED SURFACE FOR CONCRETE PAVEMENT

TYPICAL CROSS — SECTION FOR SIDE ROAD & PRIVATE DRIVE CONNECTION
NOT To SEALE
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DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

SIDE ROAD & PRIVATE DRIVE DETAILS

LpaH & | : é; DATE suLy 1934
SUBMITTED : P L Tl SCALE NONE
NRECTOA OF Lounotl’n DEGIGH DHVTSAOn) . NO.MD=202
APPROVED : e
TP oty SO SHEETNO. 91




[a:l:nl i

t" __ 3000 _1_._[&:‘?; _I_._

|_ 3000

— LT P
+ MIN T J|' TMINT

_|_ 1
L MINY

o

CENTER LINE MARKING

\- -BUS STOP SHELTER
WHERE OIRECTED

DETAILED LAYOUT

INDICATED.

BY THE ENGNEER

GENERAL PLAN FOR BUS STOP no i bt
" WOt ™ SCALE
ke ra
I 5000 3000 | ;o | ;00
LMIN. ) -1- M) T cmma. | —|
[ | } -BUS STOP SHELTER ‘
| ‘ ‘ / WHERE DIRECTED
szes ! | Row NOTES
; | ALL DIMENSONS ARE IN METERS UNLESS OTHERWISE
2. BUS STOP SHALL BE CONSTRUCTED AT LOCATIONS AS SHOWN ON
Jj A THE DRAWINGS DR AS DIRECTED BY THE ENGNEER
- = — _J~ = e 3. CROSS SLOPE AND PAVEMENT OF THE BUS STOP ARE THE SAME AS
= i FOR THE MAIN ROADWAY,
\W 4. BY " MEN" SHALL BE DIRECTED
DEPENDING ON HUMEER &40 SIZE OF BUSES, AND MUMBER OF
PASSENGERS
RIW
1
50.00 ]
§ MM} N |_L
PLAN FOR BUS STOP NEAR INTERSECTION

Y
i
‘ — SHOULDER |
|

| ! | i
' BUS STQP SHELTER
| WHERE | DIRECTED

Te

R/W

‘ . ‘ WHERE ORECTER

| | | END oF CURVE
| w00 Lo | T P KINGDOM OF THAILAND
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PLAN |.._ L STANDARD DRAWING
BUS STOP LAYOUT
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! EL PR OESIGNED | .0M. & CONSULTANTS | GHECKED: £ | oare suix i9ss
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11 "x 3" WOOD PURLIN @ 0,80 M,

a"x 3% Wooo JOIST @ 060 M-
ASBESTOS CEMENT FLAT SHEET 4 MM, THIC CELING
GALVANIZED STEEL FLAT SHEET NO. 26- -
COVERED UNDER ASBESTOS CEMENT \
FLAT SHEET
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EL4020
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ROOF FRAMING PLAN
SEALE
Yam 3= ASHESTOS CEMENT FLAT SHEET 4 MMTHE,
WooD BATTEN wit 1l 3" woop sosTEEOGO M ] =]
INSIDE
-GALMANIZED STEEL FLAT o o
/' SEET HO.2E WP CAP
DOH. SIGN —
T T .
FRONT ELEVATION SIDE ELE\!"ATK)N
SCALE SCALE
9
=]
GALVAMIZED STEEL FLAT SHEET KO.26 RIDGE CAP- ~1"x 10" WOOD PAN- LOM
PANTED sTERL — —1l% "2 5" WOOD RIDGE 4
SHEET 7 FT.LONG 11 "% 4" WODD RAFTER -

"x 3" WOOD BRACE UNDER THE

RAFTER MAILED ACROSS

14" x 3" WOOD RAFTE

115 "x 3" WOOD BRACE , LOWER ERD——— i
EMBEDED N COLUMN

2-1lu"s 6" WOOD SEAT BACK ——
INBIDE WOOD JOIST
174 8" WOOD SEAT WITH V-GROOVE JOINT- =
1) "2 3" WOOD FRAME @ 0.50 M————,
2=l "x 6" woop Eﬂﬂ FIXED

g _

BY BOLT & MUT

L70

|
5} BOTTOM OF THE §
% b UFFER BEAM
y i al
— ?
o
Y F ]
N VRSB B L igo
Y 11y "xa" worD RooF BEAMY /’
-\a"x2" WOOD BATTEN i S -
4025 x0U25 M.REC COLUMN
[ SEE NOTE 2 ) 2
i
_T g
17x3" WOOD EDGE COVER =
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- 4
etz Ll 080 _.Q:I-
B

220

\compacTeD sann
FOOTING { SEE DETAIL)

Y "x4" wooD ROOF BEAM

115" & 37 WOOD PURLIN
@ 080 M.

15 "x 3" Wo0D RAFTER

15 "« 3"WoOD HIP- RAFTER
115 "% 3" WOOD , NALED mnu.ﬂ.l—J—
BOTH SIDES OF HIP RAFTER TO

NAILING GALMANIZED STEEL ROOF

-39 MM,

HARD WOOOD COLUMN
@ 67AT THE LOWER END
@ 5°AT THE UPPER END

———@ & MM, STIRRUPE O.15 M.

mﬂmmmsm_

|—4 & 08 M
@J_‘I
- ]

R.C. COLUMN AND

&

.80

HARD WOOD COLUMN AND RC. FOOTING

@6 MM STIRRUP @ 0.15 M.

’——06 MM. @ 015 Ilk

= fsTEEL PLATE 144" THICK ,5 CM.WIDE
{‘ A —esm souTB MT
. i —RC.SLAB LEVEL
f'. T AR
——|——0.20 ¥ 0.20 M.RC,FOOTING
ISEE DETAIL )
1

ot

FINGH FLOOR LEVEL

‘ 1 le 723" wooo PuRLNY

F.C SLAB [SLOPE 1% ALL SIDES )

\\—n,-;s-m BRACE ,LOWER END
EMBEDED M COLLMN
0125 & 0.125 M. RC. COLUMN
USEE NOTE 2 )

|——00HM @ o.30 Hu

"\ COMPACTED  SAND

FOOIIIIB {SEE DETAUL}

1.00

0.20x0.20 M. RC. FOOTING DETAILS

R.C. FOOTING El' CONNECTION DETAILS BGLE 1R e
SCALE ' SCALE 110
e ———taro wooo coLumm NOTES
E_L ©5"AT THE LOWER END
SN V. ALL DIMENSKNMS ARE IN METERS UNLESS OTHERWISE INDICATED.
_1— [ EERALTHE INPER. 00 2. THE SPECIFIED COLUMNS FOR THIS BUS STOP SHELTER ARE AS FOLLOWS:
B g_ :' wia G AT LT T 21 WHERE USING THE 01250125 M. AC. COLUMN WITH 015 £0,8020,80 M.
7RG SLAB LEVEL FOOT®NG , REACHES TO THE CEILING,
g. £ DI 'f 2.2 HARD WOOD COLUMN @ &°AT THE LOWER END AMD @ 5" AT THE UPPER
A B o END MUST BE NON-DECAYABLE WITH MINIMUM OF 5 METERS DRIVEN
IN THE GROUND.
. 2.3 WHERE USING CONNECTED -COLUMNS SEE DETAILS AS SHOWN IN THIS
ORAWING, THE HARD WOOD COLUMNS MUST BE TENG(Shoraa obrusal,
HARD WOOD COLUMNS CONNECTION DETAILS RUNG { Penfocms slomansia 1, DANG { Xylla kerli ) O ANY OTHER KD
scaLE 1 10 OF HARD WOOD OF THE SAME QUALITY.
ToPoF PLOM 3. ELEVATION: 00O A5 SHOWN IN THIS DRAWING ; NDICATES THE ROADMIY
GALVANZED STEEL FLAT SHEET NO. 26 RIDGE CAP e R
PAINTED. GALMANIZED STEEL CORRUGATED SHEET oo o 4. CONNECTION JOINTS SHALL OF @ 3/8" BOLTS AND NUTS WITH WASHERS
I-—J —l——‘ UNLESS OTHERWISE SHOWN .
|_TOP OF WOOD RDGE T e T T e e e e L L % . W0OO TEXTURE MUST BE PRESERVED AGAMNST DECAY AND NSECT DAMAGE
;J : BY PROPER PRESERVATIVE PAINT
14" 57W0OD  RIDGE: - — i 1l%a” WoOD RAFTER €. A PATH TO THE SHELTER FROM SHOULDER EDGE SHALL BE PROVIDED BY
1 b "%10" HARD WOOD FRN-LOM - /C ——{t——115 "2 3" WOCD BRACE UNDER THE 1,50 M. WIDE SAND MORTAR ATELEVATION OF + 0.10 METERS.
I 1 "% 5 WOOD PURLIN @ 090 M.—{| — RAFTER | MAILED ACROSS 7. GALMANIZED STEEL ROCF SHALL BE GREEM OR RED COLOR.
ASBESTOS CEMENT FLAT SeeT—! ] saesTos coVENT FLAT SHEET 4 s, B PAN = LOM FASCIA AND CEILING SHALL BE PAINTED IN WHITE COLOR.
4 W, THE, CELING R " . COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
Vi o Socu WAST R O Wi WITH 16 W Ol OF 210 KSC. FOR 1537x15 CM.CUSE AT 28 DAYS, AN APPROXIMATE MIX
11g"s 57 WoOD ROOF BEAM @ ;080" . s DESIGN FER CUBIC METER IS SUGGESTED AS FOLLOWS @
172 "5 4" W000 ROOF BEAM ——— / ~—TGALRMZED STPRL ML SEAT. Pe PORTLAND CEMENT TYPE 1 350 K6, L MIN. )
PAINTED GALVANZED STEEL— = " CINEIE0, LR, AUETRC. CRMENT SAND a8
CORRUGATED SHEET & FT.LONG L1V "2 3" WD RAFTER CAUSHED ROCK OR GRAVEL 686 e
z i —— ——— om0 ' CONCRETE  SLUMP 10 oM. { MAX.)
= — < == = = 10, REINFORCING STEEL SHALL CONFORM TO TS.20 GRADE SR 24,
W00 FASCIA \ 11, I CASE OF CONSTRUCTION BY THE DEPARTMENT OF HGHWAYS AND KOT
113" WO0D . RAFTER LOCATED IN MAIN ROUTE ,LOCAL MATERIALS MaY BE USED BY

REMAINING SHAFE AND STRUCTURES OF THIS BUS STOR SHELTER.
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WOODEN BRIDGE DETAILS
SCALE 1128

NOTES

ALL DMENSEONS ARE B METERS UNLESS OTHERWISE INDICATED.

THE SPECFIED COLUMNS FOR THIS BUS STDF SHELTER ARE AS FOLLOWS.

21 WHERE USING THE 025201250 RCCOLUMN WITH 0I5 20,802 0.80 M.
FOOTING , REACHES TO THE CEILING.

2.2 HARD WDGD COLUMN @ 6" AT THE LOWER END AND © 57 AT THE UPFER
END MUST BE NON - CECAYABLE WITH MINBUM OF 5 METERS DRIVEN
™ THE GROUND.

2.3 WHERE USING CONMECTED = COLUMNS SEE DETAILS AS SHOWN IN TS
DRAWING. THE HARD WOOD COLUWNS MUST BE TENG [Shores cetusal,
RUNG. { Penfocme siomensia ), DANG {Xylla kerii ] OR ANY OTHER KIND
OF HARD WOOD OF THE SAME GUALITY,

ELEVATION £ 0.00 AS SHOWN N THIS DRAWNG, INDICATES THE ROADWAY

SHOULDER ELEVATION,

CONMECTION JOINTS SHALL BE @ 3/8 BOLTS AMD NJUTS WITH WASHERS

RLESS OTHERWISE SHOWN.

WOOD TEXTURE MUST BE PRESERVED AGAMST DECAY AND INSECT DAMBGE

BY FROPER PRESERVATIVE PAINT.

A PATH TO THE SHELTER FROM SHOULDER EDGE SHALL BE PROVIDED BY

2.00M, WIDE WOODEN BRIDGE AT ELEVATION OF +0.10 METERS.

GALVANIZED STEEL ROOF SMALL BE GREEN OR RED COLDR.

PAM - LOM, FASCIA AND CEILING SHALL BE PAINTED M WHITE COLOR.

COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 210 KSC. FOR 15 %1515 CM. CUBE AT 28 DAYS. AN AFFROXIMATE MIX

DESIGN PER CUBIC METER I5 SUGGESTED AS FOLLOWS.

PORTLAND CEMENT TYPE 1 350 KG. (MIN)
sanD 0.43 u
CRUSHED FOCK OR GRAVEL .86 [
COMCRETE  SLUMP 1 oM. (Max)

W. REINFORCING STEEL SHALL CONFORM TD TIS.20 GRADE SR.24.

N CASE oF BY THE DERAF oF 'S AND NOT
LOGATED (N MAIN ROUTE , LOCAL MATERIALS MAY BE USED BY
SHAPE AND OF THIS BUS STGP SHELTER.
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ASEESTOS CEMENT FLAT SHEET-
& MM THE WITH 14572 37 Hasp
WOOD JOIST @ 060 M. WSIE
' T 4" WooD BATTEN———

=

| | 300
PLAN
SCALE | . %0
00 0O 0D 0D 0D 0D 0n
“Ipalsana papapa

re——HARD WOOD COLUMN
88" AT THE LOWER END

AT AT THE UPPER END

— {sEE MOTE 2 )

NOTES ©

2 " Il S ilas 8" uaRD WOOD HIP RAFTER
PN = 16" % 5" HARD WOOD, PARALLEL
" [] fT BOTH SDES OF HIP RAFTER
- - - 145"x6" HARD W0OD ROOF BEAM
4 2R HARD W00 PURLIN @ 065 M.
i TEA | Il - 1% XE" HARD WOOD RAFTER
= 1P C .ootz:_| |_ ,JI Looes
il i
ﬁ e e el ¥ :?nm LOWER END
| © 7° AT THE UPPER END
i 3l L S : - i
| AT T 1IN Ay
g ! '
“ f | A " " : I N 2-0%,"0i7E 8 ms‘{ ! : P 4
| ; |
S i o e ] L
| a
L 250 J_ 00 | 200 B R I' —t 5
| o i A : [
P g8 8 €
ROOF FRAMING PLAN o 4
SCALE [ ] |
. 1 ¥
e 1 )
2= 1l "% 6" HARD WOOD BEAM-—
2-8 35" BOLTS 8 NUTS- E.:
A \ !
2" £ 6" HARD WOOD BEAM—— ]
.
\.E: : = |
St
~2%x 6" HARD WOOD s
T — 28" HARD WODD cotwu 8.
— FrUWLTa R Ny ——s I —— 114X 6" HARD WOD BEAM
| — = 5 \ -/
Nﬂ Iﬂ V 4-8357ROLTS 8 NUTS —, g*— 1 P i :',
| 26" HARD WOOD — |
: : ./ 2'x6" HARD WOOD
r
1 T —] |

SO20MIINSDE DA} ASBESTOS CEMENT PIFE~——

ELEVATION
1 80

—= BB MM. STIRRUP @ 0.20M.

SIDE ELE VATIUN

SCALE

| [ooes

ooms||_

115" 6" HARD WOOD BEAM

HARD WOOD COLUMN CONNECTION DETNLS

—4's4" HARD woop  SCALE
i

/7—2—335 BOLTS B NUTS
/

__?/—nonannm
R 2

\—-—z-ﬂﬁ' BOLTS B NUTS

<

iy

0Ox0.30 M, STEEL PLATE & MM. THICK,
EMBEDED IN R.C. COLUMN 0.20 M. DEEP

. WOOD TEXTURE MUST BE PRESERVED AGAINST

AN APPROXIMATE MIX DESIGN PER CUBIC

ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.

. THE SPECIFIED COLUMNS FOR THIS BUS STOP SHELTER ARE AS

FOLLOWS ©

2.0 WHERE USMG THE @ 20 CM, [ INSIDE DIAMETER OF ASBESTOS
CEMENT PIPE FORM ) R.C. COLUMN WITH 015 x100%1.00 M.
FOOTING , REACHES TO THE CEILING,

* HARD WOOD COLUMS B 87 AT THE LOWER END ANDOT"AT THE UPPER
END MUST BE NON - DECAYABLE WITH MINIMUM OF 3.50 METERS
DAIVEN ® THE GAOUND OR ALLOWABLE LOAD NOT LESS THAN
15 TOMS.

WHERE USING CONNECTED - COLUMNS SEE DETALS &S SHOWN

IN THS DRAWING. THE HARD WOOD COLUMNS MUST BE TENG
(Shorea ootusa ), RUNG [Pentocme siamensis ) , DANG [ Xylia kerli ) ORt
ANT OTHER KIND OF HARD WOOD OF THE SAME OUALITY.

z.3

+ ELEVATION £0.00 AS SHOWN IN THIS DRAWING , INDICATES THE

ROADWAY SHOULDER ELEVATION.

+ ALL WOODEN STRUCTURES SHALL BE HARD WOOD.

DECAY AND INSECT
DAMAGE BY PROPER PRESERVATIVE PAINT .

. A PATH TO THE SHELTER FROM SHOULDER EDGE SHALL BE PROVICED

BY 150 M. WIDE SAND MOTAR AT ELEVATION OF + 0.0 METERS.

. CONCRETE SHALL HAVE A MINIMUM LLTIMATE COMPRESSIVE

STRENGTH OF 210 KSC, FOR 15 xi5x 15 CM.CUBE AT 28 DAYS,
METER 1§ SUGGESTED

A4S  FOLLOWS |
PORTLAND CEMENT TYPE 1 350 KG. (MIN. ]
sAND 043 w?
CRUSHED ROCK OR GRAVEL 088 w?
CONCRETE  SLUMP L] CML{ Mt ]

. REINFORCING STEEL SHALL CONFORM TO TI5. 20 GRADE SR.24

THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. MD-308.

4 =012 MM = BO20M.[INSIDE DIA) ASBESTOS
CEMENT PIPE
v 2-0%', EMBEDED IN —
RC. COLUMN 0.125 M. DEEP
[ = h
&
F—— @8 MM. STRRUF @ 0.20 M,
== BRACE
. g
AL
-] 4-B12 MM, g"_{_]_ >\ —STEEL PLATE 1% MCH WIDE, 4.5 MM,
e THICK. EMBEDED IN NOTCHED BRACE
. g | XY
-] —BONM, @ 0.8 M = e 2-g%, EMBEDED IN R.C. COLUMN
025 M. DEEP

L

R.C. COLUMN

SCALE

AND R.C. FOOTING DETAILS

DETAIL OF BRACE
CONNECTION WITH R.C. COLUMN

SCALE

CEMENT PIPE

L

DETAIL OF 4"x 4" HARD WOOD
CONNECTION AT TOP OF R.C.COLUMN

I o8 SCALE L 2.5

20M. (INSIDE DiA) ASBESTOS
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T T HaRD

1/2"56 ™ WOOD CLOGING
THE CORRUGATED ~ GAF
1"x 8" HARD WOOD FASCIA~

GALVANIZED STEEL FLAT SHEET — '\
NO. 26 COVERED WITH 1"x6" woon

FASCIA , MORTARED AT THE LOWER

PAINTED ASBESTOS CEMENT SMALL N
CORRUGHTED SHEET SIZE 0542 LSOM. A
FIXED BY LAG SCREWS \
ng';n'nmwoummm--—\ \

RAFTER CONNECTED TO ROOF
BEAM BY 2— ANGLE FLATE \
224" HARD WOOD PURLIN @ 0.65 M-

1 15"25" MARD WOOD BRACE , CONMECTED.
TO PRINGIPAL RAFTER WITH MALF - NOTCH

AT THE UFPEP END AND EMBEDED N COLUMN
AT THE LOWER END

INSIDE WOOD JOIST

1I"k8" HARD WOOD SEAT WITH
V- GROOVE  JOINT

1"k 4" HARD WOOD EDGE COVER

I ba%r 10" WOOD AN - LOM

WOOD FOR CLOGNG THE GAP OF A 08,
CEMENT SMALL CORRUGETED SHEET, .
NOTCHED  AS SHOWN

PAINTED ASBESTOS CEMENT SMALL——

CORRUGATED SHEET,SIZE 054x150 M. \
2"xa” HARD WOOD PURLIN @ 0.85 M-

\

"2 6" HARD WOOD RIDGE , INSTALLED ON RAFTER,

NOTCHED A5 SHOWN
1 },"24" WOOD KING POST AT EVERY SPANS ,CONNECTED
TO RAFTER AKD TIE BEAM WITH HALF-NOTEH
/ ~1 Y2"5 5" HARD WOOD PRNCIPAL RAFTER

15"26" HARD WOOD TIE BEAM,CONNECTED TO

/_:?AI'TIR WITH MALF=NOTCH
ASBESTOS CEMENT FLAT SMEET

& MM TH, WITH 11572 3% HARD
WorD JOST@ 0.60 M BeEiDE
b 6" HARD WOOD ROCF BEAM

@ B"AT THE LOWER END
@ 7" AT THE UPPER END

/—szu' HARD WOOO SEAT BACK

1/2"22" HARD WOOD WITH GAP 1447,
1 Y2 T HARD WOOD JOIST @ 1.00 MINSIDE
- HARD WOOD COLUMN—————————=

/—z‘ks" HARD WOOD FRAME @ O8OM.

---Ellé'-e' HARD WOOD BEAM, EMBEDED IN COLUMN

it

= e

ors

S_'E:- 1 >
l o . o F o : H\
i = \, 06 MM,
d COMPACTED. SAMD | | | @GN @ 020 M
aso |l oo |
F T 1
= e

1
SECTION (A) - (&)

- ]

L

WE R

S e |

__TOP OF PaN-LOM

_ 4 TOP OF WOOD RIDGE

WITH +1%% 3" HARD WOOD JOIST
@ 08 M wsie

| 12"%8" HARD WOCD SHUTTER FIX TO
27247 HARD WOCD FRAME

ASBESTOS CEMENT FLAT mumrm..‘ “

e MOATAR RIDGE CAP

f /

5" § THARD WOOD FIDGE , INSTALLED ON RAFTER, HOTCHED A5 SHOWN

INTED ASBESTOS CEMENT SMALL CORRUGATED SHEET
SIZE 0541150 M FIXED OY LAG SCREWS

/ —1 " % 57 HARD WOOD COMMON RAFTER

I 4

; I#—j—w

i s

L7

t Y2"x6 " HARD WOOO TE BEAM AT
EVERY SPANS

L/

4"5 4" HARD WOOD

§ ™ 25" MARD WOOD PRINCIPAL
CONMECTED TO WALL PLATE BY
2=ANGLE PLATE

._l BOTTOM OF HARD WOOD TIE BEMM

2" x6" wooo
§1 CLOGING THE
CORFUGHTED -GAP

| BOTTOM OF wooD

272 4" HARD WOOD PURLIN @ 0.65 M—

/

I‘-Q‘xd" WOOD KING POST AT EVERY
GFANG, CONNECTED TO RAFTER AND
TIE BEAM WITH HALF —NOTCH

= 10" WOOD  PAN=LOM

e 274" HARD WOOD PURLING 065 M.
ASBESTOS CEMENT FLAT SMEET 6 MM.Th|
WITH | %" ¥ 3" HARD 'WOOD JOIST

@ 080
’/—«nwnm STEEL FLAT SHEET NO.26

] UMDER WoOD JOIST, COVERED
WITH MOATAR
PAINTED ASBESTOS CEMENT SMALL

SHEET SIZE 0.34 x1.50M

FIXEI

Wy

n'aa'nm—/ ~——HARD WOCD COLLMN —————== \
WOOD FASCIA @ 8" AT TME LOWER END X\
@ 74T THE URPER END \
o P 10
w ; Rl { 7
g Pd

D BY LAG SCREWS

l . 1 115" x 6" HARD WOOD ROCF BEAM

1157267 HARD WOOD BEAM, EMEBEDED IN COLUMN

-

\—mm:w_n SAND

o

-

NOTES :

I . ALL DMENSIONS ARE ™ METER
2, THIS DRAWING SHALL BE USED |N COMBINATION WITH OWG, NO, MD- 304,

[

UNLESS OTHWISE IMNDICATED,
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%57 HARD WOOD BRACE ,CONNECTED
TO PRNCPAL RAFTER WITH HALF-NOTCH
&7 THE UPPER END AND EMBEDED IN
COLUMN AT THE LOWER END
=1 ¥ 52" HARD WOD WiTH GaP Yy ",

1 "X 3" HARD WOOD JOIST € 1.00 M. INSIDE
5" x B HARD WOOD SEAT BACK
1"x 8" HARD W00 SEAT WITH V-GROOVE JOINT
1"54™ HARD WOOD EDGE COVER

~QEMM @ 0.20 ll..
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2.00

ASBESTOS CEMENT FLAT SHEET <
& MM THIC WITH 118" 3° HaRD
wooo JoisT @ 060 M INSIDE

' 4" WOOD BATTEN

—\
— —
200
|
|

HARD WOOD SLAB
EL+020
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FLOOR,
SCALE

\\\ 224" HARD WOOD FRAME

=

HARD WOOD COLUMN
08" AT THE LOWER END

1 ©7" AT THE UPPER END
[SEE NOTE 2)

=]

-lg's 57 HARD WOOD SHUTTER FIXED TO

— 500 ! |
r 1 8
- | 4
| |

|
——1l's 8" HARD WOOD BEAM, §
FIXED BY BOLT & NUT
e e L1l 6" HARD WOOD JOIST
@ 0soM 2
"x8" HARD WOOD, BUTT e

JOINT COMMECTION

——1"x8" HARD W0OD, JOIST COVER

JOIST AND BEAM PLAN
] 50

| 2.00

|

=

S

SCALE

——@ GNM. STIRRUP (@ 0.20 M.

1"k &"HARD WOOD FLOOR BUTT T
| JOINT  CONNECTION |
. 3 < - T e Famam —
[ 115" raro wooo amst!a\nsou.gl L 4-912 MM,
Y w
144'x5" HARD WOOD BEAM g ]—— ©& MM STIRRUP @ 0.20 M,
— — £6"x6.00 M. WOOD FILE @ 3.00M. k| gl
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L o 09 MM, @ 015 M
[ ]
180 | %
: g
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Lot ]" 5‘

WOODEN BRIDGE DETAILS
SCALE I i 28

}_ — N+« S— —...I

R.C. COLUMN AND R.C. FOOTING DETAILS

SCALE

[ 3.1

DETAIL

CONNECTION AT TOP OF R.C. COLUMN

SCALE

ROOF FRAMING PLAN
SCALE 1ol oser

HARD WOOD COLUMN
© 8" AT THE LOWER END
@7" AT THE UPPER END H

2-07 BOLTS & NUTS ————

NOTES

I
2

% " . | 15" 45" HARD WOOD HIP RAFTER
" By — 115" 5" HARD WOOD, PARALLEL BOTH
T ]|y | SIDES.OF HIF RAFTER
H——1l5'26" HARD WoOD ROOF BEAM
ettt 2"k 4" HARD WOOD PURLIN @ 0.65 M.
D g
— -1l4'% 5" HARD WOOD RAFTER
] o [} 'a

a4
5
&
r
26" HARD WOOD
—
&8
|
§
[

2-8% BOLTS B NUTS

fl

0.20

o

IH‘":!"K&N WOOD BEAM:

e 4\5
R

T N

4w HARD WO0O
2-0% BOLTS & NUTS
0025 4"s4” HARD WOOD

—2-@ % BOLTS & NUTS

—— 040 x0.30 M. STEEL PLATE & MM THICK,

020

=

- 236" HARD WOOD

——2-8 ¥g" BOLTS & NUTS

ol
y

%B" HARD WDOD BEAM
|

=0 0.20M.{INSIDE DIA} ASBESTOS

EMBEDED N R.C. COLUMN 0.20M DEEPJ_
[

‘? i

CEMENT FIFE
OF 4"x 4" HARD WOOD s |1

el

2.5

I

2" narD wooo
B4~ 0 V" BOLT B NUTS

[} 2" xB7HARD WOOD BEAM

2-0% ,EMBEDED 1N R.C. COLUMN [

£
1

0125 M. DEEP
- BRACE

_Jlesms _ljgois

g STEEL PLATE | lpicH wine, SCALE
al I by)x 4.5 MM. THICK EMBEDED IN NOTCHED BRACE
- g_ = ~
g - 2-0%§ \EMBEDED IN RC. COLUMN
0.2% W. DEEP
DETML OF BRACE

CONNECTION WITH R.C. COMN

SCALE

HARD WOOD COLUMN CONNECTION ﬁTNLS

. ALL DMENSIONS ARE ® METERS UNLESS OTHERWISE INDICATED.
. THE SPECIFIED COLUMNS FOR THS BUS STOP SHELTER ARE AS

fea2

. ELEVATION £0.00 AS SHOWN IN THIS DRAWING , INDICATES THE

« BLL WOODEM STRUCTURES SHALL BE HARD WOOD,
. WODD TEXTURE MUST BE FRESERVED AGAINST DECAY AND WNSECT

. A PATH TO THE SHELTER FROM SHOULDER EDGE SHALL BE PROVIDED

. CONCRETE SHALL HAVE 4 MBIMUM ULTIMATE COMPRESSIVE

. REWNFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR.24.
. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. MD-307.

@ 8" HARD WOOD COLUMN

FOLLOWS |
2.1 WHERE USNG THE © 20 CM. | INSIDE DHAMETER OF ASBESTOS

. CEMENT PIPE FORM ) R.C. COLUMN WITH O0uSx 1002100 M
FOOTING , REACHES TO THE CEILING.
HARD WOOD COLUMM @ 8% AT THE LOWER END AND 87" AT THE
UPPER END MUST BE NOMN-DECAYABLE WITH MINIMUM OF 3.50 METERS
DRWVEN N THE GROUND OR ALLOWABLE LOAD NOT LESS THAN
L% TOMS,
2.3 WHERE USING COMNECTED - COLUMNS SEE DETRILS AS SHOWN
IN THIS DRAWING. THE HARD WOOD COLUMNS MUST BE TENG
{Shorea cbfuso ), RUNG ( Pertoome siomensis } , DANG { Xylio kerii ) OR
ANY OTHERE ®IND OF MARD WOOO OF THE SAME QUALITY.

ROADWAY SHOULDER ELEVATION.

DAMAGE BY PROPER PRESERWTIVE PAINT.

BY 2O00M WIDE WOODEN BRIDGE AT ELEVATION OF +0.00 METERS,

STRENGTH OF 210 KSC. FOR 15 x15x &5 CM. CUBE AT 28 DArS.

AN APPROXIMATE MIX DESIGN PER CUBIC METER I5 SUGGESTED
A5 FOLLOWS |

PORTLAND CEMENT TYPE 1 350 HO. (MIN, )
SaND 043 "
CRUSHED. ROCK OR GRAVEL 0.86 w?
COMCRETE SLUMP w0 MM
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11272 10" WooD PaN - LOM

WOOD FOR CLOGING THE GAP OF ASE
CEMENT SMALL CORRUGATED SHEET,
NOTCHED  AS SHOWN
MOATAR RIDGE CAP
PAINTED ASBESTDS CEMENT SWALL
CORRUGATED SWEET ,SIZE 0.54 %150 M,
224" HARD WOCD PURLIN. @ 065 M —

A" 4™ HARD WOOD

GALMWNIZED STEEL FLAT SHEET
NO.26 COVERED WITH 1"46" Woo0
FASCIA , MORTARED AT THE LOWER
PANTED ASBESTOS CEMENT SMALL:
CORRUGATED SHEET SIZE 0.54x180M,
FIXED BY LAG SCREWS

11’ 5" HARD WOOD PRINCIPAL-
RAFTER COWNECTED TO ROOF
BEAM  BY 2-ANGLE PLATE

2% 4" HARD WOOD PURLIN-

@ 0es W

;f"il‘-s‘unm WOOD FASCIA
£ ——1/2"46" WOOD FOR CLOGING
THE CORRUGATED ~ GAP

1 15k 5" HARD WOOD BHACE , CONNECTED

TO PRINCIPAL RAFTER WITH HALF=- NOTCH
AT THE UPPER END AND EMBEDED IN COLLMN

AT THE LOWER END

HAAD WOOD m;m-;_/(

@ B AT THE LOWER END
@ 7" AT THE UPFER END
2"x 4" HARD WOOD @ 0.50 M
27547 HARD WOOD FRAME @ 0.50 M

=
1 12"3 G HARD WOOD BEAM , EMSEDED cm.lll»—/

R

536" MARD WOOO FIDGE ,INSTALLED OM RAFTER,

14572 4" WOOD KING POST AT EVERY SPANS ,CONNECTED
O RAFTER AMD TIE BEAM WITH HALF- NGTCH
— ¥z 2 5" HARD WOOD PRINCIPAL RAFTER
11" 6" HARD WOOO TE BEAM,CONECTED TO
RAFTER WITH HALF ~NOTCH
ASBESTOS CEMENT FLAT SHEET 6 MM THK.
1% 37 HARD WOOD JOIST @ 0.60 M. INSIE

/ASBESTUS CEMENT FLAT SHEET
& MMTHC WITH 11575 3" HARD

WOOD JOBTE 080 n'.nme

p——1'%"x 6" HARD WOCO FIOOF BEAM

1/27%2" HARD WOOD WITH GAP 14°,
1 150 3" HARD WOOD JOIST @ 10O MLINSIDE

| ¥ % B"HARD WOOD SEAT BACK
1"% B HARD WOOD SEAT WITH
/v GROGVE  JOMT

CONNECTION
2= 115" 28 "HARD WOOD BEAM

SECTION (&)~ (A)
SCALE ] 25

2"x4™ HARD WOOD BRACE @ 050 M.
1"24" HARD WOOD EDGE COVER

<220

100

__{ BOTTOM OF WOOD FASCA

220

LEINISH FLOOR LEVEL

TOP_OF PAN-LOM

I 14" 4" WOOD KING FOST AT EVERY SRS,
d TO RAFTER AND TIE BEAM WITH HALF = NOTCE

_{TOP OF WOOD WIDGE

ASBESTOS CEMENT FLAT SHEET 6 MM, THK.-

y =
WITH | |):" xX" HARD WOOD JOIST @ 0.60 M.INSIDE

1/2%2 5" HARD WOOD SHMUTTER FIXED TO
2"z 4" HARD WOOD FRAME

|l§':u‘um WOOO TIE BEAM AT EVERY SPANS -

MORTAR RIDGE CAP

1148 x 5 HARD  WOOD-—
COMMON__RAFTER

——PAINTED ASBESTOS CEMENT SMALL CORRUGATED SHEET
SIZE 0542150 M. FIXED BY LAG SCREWS.
57X 6 HARD WOOD RIDGE,INSTALLED ON RAFTER ,NOTCHED AS SHOWN

/_

”——Mz-n"m PAN=LOM

“x 4" HARD WOOD PURLIN @ 065 M.
~— ASBESTOS CEMENT FLAT SHEET & MM THIC

] WITH 1" 237 HARD WOOD JOIST

@ ceoM INSIDE.
MANIZED STEEL FLAT SHEET NO.26
UNDER WOOD JOIST, COVERED

4" 3 4" HARD WOOD-

BOTTOM _OF HARD WOCD TIE BEAM

nlrz':a‘m WOOD PRICIPAL RlFTER—\

COMNECTED TO WALl PLATE BY 2 -ANGLE PLATE

2" 4" HARD WOOD PURLIN
@OES M.

1/2% 6% WO0D FOR CLOGNG
THE CORRUGHTED —-GAP
1"56" HARD WOOD FASCIA-—

2%x4" HARD WOOD BRACE & 0.50 M.

2-1% "6 HARD WOOD EEAM

I';Salﬁ" HARD WOOD FLOOR JOIST & 0.50 M.

I"x 8% HARD WOOD, BUTT JOINT

NOTES

WITH MORTAR
/'—MIHT!D ASBESTOS CEMENT SMALL

SHEET SIZE 0.54x150M,

1
L1 FIXED BY LAG SCREWS

—HARD WOOD COLUMN ———=

@ 8°AT THE LOWER END

@ 77T THE UFPER END
~1% "2 8 " HARD WOOD SEAT HACK
2" % 4" HARD WOOD FRAME
@ 0.50 M

2" 2 6" HARD WOOD RODF BEAM

“—ala® x 4" HARD WOOD BRACE,CONMECTED
TO PRNCIPAL RAFTER WITH HALF-NOTCH
AT THE UPPER END AND EMBECED IN
COLUMN AT THE LOWER END

Ya"x2" HARD WOOD WITH GaP lig" ,

1 45"23" HARD WOCD JOIST @ 1.00 M. INSIDE

-2"1 4" HARD WOOD @ 0.50 M.
—~1"x8" HARD WOOD SEAT WITH V-GROOVE JONT
Tx4" HARD WOOD EDGE COVER

045

1"x 6" HARD WoOD,
JOIST COVER

EL 4020

115" 6" HARD WOOD BEAM,EMBEDED N COLUMN-——|

EL4+0.10 ]

i
Y,
%F

¥

|1}

e e

SECTION (B) -
SCALE L

| . ALL DIMENSIONS ARE ™ METER UNLESS OTHWISE INDICATED .
2 . THI5S DARAWING SHALL BE USED IN COMBINATION WITH DWG. MO, MD-308.
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WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET RIOGE CAP

—==PURLIN LG.LC 60XEOX2.3 MM.WT. 2.03 KG/M.
—=WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET

HARDWOOD 518 BOARD 2-1¥2'x 6 x 2,00 M.
THE DOH'S SIGN AND DOMATOR'S NAME

—WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET

,—STRUT LG.CEOX30% 23 MM.WT. 2.03 KG./M ARE ATTACHED OUTSIDE. THE BUS NUMBERS
ARE ATTACHED INSIDE.

COVER THE END WITH 4.5 MM. THX. STEEL PLATE
AND WELD ALL SIDES

r~— COVER THE END WITH 4.5 MM. THK
STEEL PLATE AND WELD ALL SIDES,

HARDWOOD SIGN BOARD 2-1%2 x 6 » 200 M.

ENT LAvP
THE DOH!S SIGN AND DONATOR'S MAME ARE

ATTACHED CUTSIDE. THE BUS NUMBER ARE . —DIOH. SIGN

ATTACHED INSDE.

2= BRACING PLATE 3.2 MM, THK—

= LG. 100 X100 X 3,2 MM. WT. 9.52 KG/M.
LG.100 100 3.2 MM WT 0.82 KG./M— -
— HARDWOOD SEAT Back 27x 57
HARDWOOD BENCH 2 x 8 — [t T T S >
T . T T ¥
LE.L40% 40 3.0 MM.WT. 1.77 KG./M.——, \ HARDWOOD BENCH Zx5° - I e - | — T o Lo pet

FRISHED ROADWAY LEVEL——

"
0.45

FINISHED ROADWAY LEVEL—

0.To J_ 1.30

2.50

SIDE ELEVATION FRONT ELEVATION

SCALE 1320 ; 1320

. NOTES ;

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,

2. COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC.
FOR 15X15%15 CM. CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC
METER IS SUGGESTED AS FOLLOWS |

PORTLANG CEMENT TYFE 1 350 KG. (MiN.)
sanp 043 '

' CRUSHED ROCK OR GRAVEL o.88 W
CONCRETE  SLUMP B oM, (A,

- CLEAR CONCRETE COVER S5SHALL BE 2.5 oM

+ REINFORCING STEEL SHALL CONFORM TO TiS. 20 BP:QDE SR 24: FOR ROUND BARS
&ND TIS.24 GRADE SD 30 FOR DEFORMED BARS <
5. WOODEN STRUCTURES SHALL BE HARDWOOD.

‘ 6. ALL WELDING SHALL BE 3/16 FILLET WELD AS AISC. SPECIFICATIONS . KINGDOM OF THAILAND

= MINISTRY OF TRANSPORT AND COMMUNICATIONS
7. STEEL STRUCTURES SHALL BE PAINTED WITH RUST - CLEUM OR OTHER EQUIVALENT DEPARTMENT OF HIGHWAYS
IN DUSKY BLACK COLOR.

STANDARD DRAWING
b 8. WOODEN PARTS SHALL BE POLISHED,NOT PAINTED,

9. ONE 40 WATTS FLUORESCENT SHALL BE USED FOR OUTER SPAN. BUS STOP SHELTER TYPE E-1

10. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO.MD= 308 DESIGNED : DO, B CONSULTANTS imﬂ};é__ DATE JuLy 1994

SUBMITTED : d,‘—"f_,'_ SCALE i'20

(DRECTON OF LOCATION & DESION DAMSIN, BWG. No. MD=308

APPROVED :
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'_O._lg
|

200

FLOOR PLAN ( FOUNDATIOH TYPE (A rﬁ ) FLOOR, FOOTING PLAN ( FOUNDATION TYPE ﬁ_\ )

SCALE

_EL 3 —FINISHED ROADWAY LEVEL I-"| |
~FINSHED ROADWAY LEVEL . L . . w4
B _..k ol A 0|
\L §I WL 1 /fgew i . \L gI_ o @ T _REE & 0.20M
+ 7 i
ot . 124 pee g ozom— /' | 9 o M
STIRAUF - RBS @ 0.20 M—" o n-l ?:1"; COMPACTED SAND- I — MAIN BARS
020 |oﬁ:4= n‘iuza .03 |ozgl__§j woiguﬁﬁz::mé:o;ﬁm" '\::?;"e;‘%: CEGT 383108
H THE GROUND . - 3 777 PILE HEAD BAR
-5 Apg - - GOAG L3 v ¥ 4-RBY FOR LENGTH 5.00-8.00 M.
) 2.80 Em—— | i 4-DBIZ FOR LENGTH 8,00 1000 M.
020 o036 | /
SECTION L —— %50 —— -
seaLE SECTION ©-© SECTION ( (D)-
SECTION (B) Be
SCALE
oo 00
= 2.50 o 2.08 45 e snmp_u@ 0023 300G 4705,
| . |I
- [ i e e T T T T T T
\ i & 1 4 | : |.E”!' ananns @J Love HEAD BAR
- ~Lo.L Io0KI00x3.2 MM, [~ COVER. THE END WiTH HARD Wo0D e | AR o K00 |
8. LM, ! *
Fil | o] —1 0.18x0.18 M. PILE
s e e ,\ R o -f- ~HARD wooD JoisT 18 @ 0.45 M scaL 120
| PR v v 3 / 2 ! r¢+ﬂ_ﬁs Ly
1 i O 100X100% 3.2 MM, WT. 9.52 K&./M. L
” N e /o < -
il R \ E ¢ = . L J
FFAT 20 laziooxaiz mu: i - B B 'r( ——HARD WOOD FLOOR 174 BUTT JOINT CONNECTION, . :
RC.FLOOR ONE POINT LIFTING
0.10 MTHK. 3 - / 3- PURLING [ 60x30a23MM. =]
18 @ =z | K WT. 2,08 KG./M, : E 0.207L - 0s86L _i_c- 207L -
| | == ) : ! !
BT I ! o | |
= L : Sl | =
s ol d / z] TWO POINT LIFTING
1Mk 4 “ \ d PILE LIFTING LOCATIONS
o M = T
| - | N o : KINGDOW OF THAILAND
T E‘_- + | I MINISTRY OF TRANSPORT AND COMMUNICATIONS
el ~COVER THE ENG WITH 4.5 MM, THK. STEEL PLATE .18 % 08 M. R.G.PILE WITH 5.00 - 10.00 M. LONS , DEPARTMENT OF HIGHWAYS

r——WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET RIDGE CAF

ITE ASBESTOS CEMENT SMALL CORRUGATED SHEET FIXED BY BOLTS

l--—PI.IRI.IM LG.CBOX30x 2.3 MM, WT, 203 KG./M,

LG. OINOxI00x3.2 MM WT. 9.52 KG./M.

COVER THE END WITH 4.5 MM, THK. STEEL PLATE

AND WELD ALL SIDES — ~—STRUT LG. T €0Ox30x2.3 MM WT 2 03 KG/M
3" WIDE 3.2 MM. THK. STIFFENER

HARD WOOO SIGN BOARDZ- 1h" x 67 x 2.00 M- )
WELDED TO BRACING PLATE BOTH SDES

THE DOH'S SIGH AND DONATOR'S MAME ARE l—
ATTACHED OUTSIDE.

THE BUS NUMBERS ARE ATTACHED INSIDE— hY

——2-BRACING PLATE 3.2 MM. THK

~LG. 0 I002100x 3.2 MM. WT. 952 KB./M,

2% 5" HARD WOOD SEAT BACK — LB.L 402402 3.0 MM WT. |77 KG./M.
2x5 MWARD WoOD ————————— 2= L6, L 40% 402 3.0 MM, WT. LT7 KB. /M.
WELD TO STEEL COLUMN.

~BRACING 2- LG, L 402402 3.0 MM WT. LT7
WELDED TO STEEL COLUMN AND ANGLE .

AMD WELD ALL SIDES.

-ROOF FRAMING PLAN
SCALE 1150

150 SCALE 150

-WHITE ASBESTDS CEMENT SMALL

PURLIN LG.C 60x3022.3 MM.

LG 0 002 I00x3.2 MM WT. 9.52 KG./M

COVER THE END WITH & 5 MM, THK. STEEL PLATE
AND WELD ALL SIDES.

HARD WOO0D 516N BoarD 2- 1's 6”2 2.00 M-

THE DOH.'S SIGN AND DONATOR'S NAME ARE
ATTACHED OUTSIDE.- -

THE BUS NUMBER ARE ATTACHED INSIDE .-

2'cn" HARD WOOD SEAT BACK
2'x 5" HasD woop -

HARD wooD JoisT 1 h x8" @ o.4s M. ,.[
o
HARD WOOD FLOOR 1'x4" BUTT JOINT CONNECTION - |

2.40

Ka./m

SDEWALK LEVEL
s

- WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET RIDGE CAP

~———STRUT LG.C 60x30x 23 MM WT. 2.03 KG./M.

~3" WIDE 3.2 MM. THK. ST
WELDED

e 2-BRACING PLATE 3.2 MM. THK.

~LG. 0 100x 00x 3.2 MM, WT. 2.52 KO./M,

——BRACING 2-LG.L 40x40x 3.0M, WT. 17T KG./M

CORRUGATED SHEET FDXED BY BOLTS

WT. 2.03 KG/M,

FFENER
TO BRACING PLATE BOTH SIDES

“L5.L 40 x40x 3.0 MM, WT. 177 K&./M.

“2-LG.L 40x40x 3.0 MM WT, 1,77 KG./M, WELD TO STEEL COLLMN.

WELDED TO STEEL COLUMM AND ANGLE
O !S

qu

4.00 M. MINIMUM CRIVEN MTO THE GROUND

STANDARD DRAWING
BUS STOP SHELTER TYPE E-I

FLOOR, JOIST, BEAM AND PILE PLAN ( FOUNDATION TYPE (i) )

SCALE

DESIGNED: DOH. B CONSULTANTS | CHECKED : é_l DATE JULY 1994

NOTES ©

. ALL DIMEMSICNS ARE N METERS UMLESS OTHERWISE INDICATED.
2. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO MD- 308
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ORECTOR OF LDCATION & DISAN DNISON) BWE. N0, MD-309
APPROVED : P
SHEETNO. 100

{14 peEcTon GiAA




— WHITE ASBESTOS CEMENT SWALL CORRUGATED SHEET RIDGE CAP
—FPURLIN LG.L B02€0x 2.3 MMWT, 203 KG/M.

WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET

—HARDWOOD SIGN BOARD 2-1 %%~ k€% 200 M,
THE DOH'S SIGN AND DONATOR'S NAME ARE

—STRUT LG.C 60730 223 MMWT 203 KG./ M. ATTACHED QUTSRE. THE BUS MMBERS ARE —WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET RODGE CAP

COVER THE END WITH 4.8 MM, THK. STEEL: PLATE ——
AND WELD ALL SIDES

e COVER THE EWD WITH 4.5 WM THK.

STEEL PLATE AND WELD ALL SIDES.
HARDWOOD SIGH BOARD 2- | Y2 "x 6" % 200 M. ——

. LaMF
THE DOH'S SIGH AND DOMATOR'S NAME ARE

| T
ATTACHED OUTSIDE. THE BUS MUMBER ARE “—DOM SIGN

/
ATTACHED INSIDE 2~ BRACING PLATE 3.2 MM.THK, <

LG, 100 5100 x 3.2 MUWT.0.52 KO./M——=f

16 002100 £ 3.2 MAWT. 9.52 KG./ M.

240
2,50

. . /HARDWOOD SEAT Back 2% 8°
/

| = R S

HARDWOOD BENCH 2% 5" —_—

LB.L 402801 1.0 WMLWT LT7 KO 78—, > . HARDHOOD BENCH 2°% 8" | e e i [ T g
. }.—\‘—Lﬁlﬂﬂlﬁll!# MMWT.ATT KG./M l J [ L J 3
FIMISHED ROADWIY LEVEL—— 2 = FRESHED ROADWAY LEVEL- -.\' .  —
/ Nl |3
| | ' | ' |
' b om | 250 =l E } 2.00 ! 20 ———
- 325 ' . T -
SIDE ELEVATION = FRONT ELEVATION
SCALE 1: 20 SCALE 1120
NOTES .

|, ALL DIMENSIONS ARE M METERS UNLESS OTHERWISE INDICATED

2. CONCRETE SHALL MAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 210 KSC.
FOR SxiSx5 CM, CUBE AT 28 DAYS, AN APPROXIMATE MIX [ESIGN PER CUBIC
METER 15 SUGGESTED' A5 FOLLOWS |

FORTLAND CEMENT TYPE 1 an0 K6 (MM,
SAND 043 w?
CAUSHED ROCK OR GRAVEL o.88 w
COMCRETE SLMP 0 oML MAK.)

. CLEAR CONCRETE COVER SHALL BE 2.5 oM.

> w

. REINFORCMG STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 FOR ROUND BARS
AMD TiS. 24 GRADE SD 30 FOR DEFORMED BARS.

/5 MO STIVTUARS A St SN KINGDOM OF THAILAND

6. ALL WELDMG SHALL BE 3/167 FILLET WELD AS AISC. SPECIFICATIONS. MINISTRY OF TRANSPORT AND COMMUNICATIONS

7. STEEL STRUCTURES SHALL BE PAINTED WITH RUST -OLEUM OR OTHER EGURALENT DEPARTMENT OF HIGHWAYS
W DUSKY BLACK COLOR. STANDARD DRAWING
B . WOCOEN FARTS SHALL BE POLISHED , NOT PAWTED BUS STOP SHELTER TYPE F-1
9. ONE 40 WATTS FLUGRESCENT SHALL BE USED FOR OUTER SPaN.
0 " THIS DRAWING SHALL BE USED IN COMBINATION WITH OWG. NO.NO =311, IDOH. & | =£_—; DATE JULY 1994
SUBMITTED : AEST, SCALE |20

b
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SCALE

COVER THE END WITH 4.5 MM, THK. STEEL PLATE I

AND WELD ALL SIDES.

HARD WOOD SIOH BOARD2-1h"x &'x 2.00M —

THE DOW'S SIGN AND DONATOR'S N.Ml.! ARE

ATTACHED OUTSIDE

THE BUS nuuns ARE ATTACHED INSIDE .

-

——— WHITE CEMENT SMALL SHEET RIDGE CAP

WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET FIXED BY BOLTS
PURLIN LG.C BO2B0x 23 MM, WT. 2,03 KG./M

r——LG. OI00x100x 3.2 MM. WT, 2.52 KO./M

~<STRUT LG. C80x 30x2 3 MM, _
WT. 2.03 KG. /M.

!" WDE 3 2 MM THK. STIFFENER
TO BRACING PLATE BOTH SIDES

“——2=BAACING FLATE 3.2 MM THK.

S L6, 0100 x100x 3.2 MW,
WT. 8.52 KG./M
27x 5'HARD WOOD SEAT BACK ——
2'x 5" HARD wooD -

RS @ 0.20M,

LG, LQOIQ:::SO MM,
-2 WT. 1
——2-16.L 40140130 MM

SIDEWALK LEVEL-

RC. FLOOR
0.2 M. THE,

LT

~——— WHITE ASBESTOS CEMENT SMALL CORAUGATED SHEET RIDGE CAP

[——WHITE ASBESTOS CEMENT SMALL CORRUGATED SHEET FIXED BY BOLTS

PURLIN LO.C 802€02 2.3 MM. WT. 2.03 KG./M,

COVER THE END WITH 4.5 MM. THK. STEEL PLATE | t
AND WELD ALL SIDES - <STRUT LG.C 60x 30x2 3 MM, WT. 2.03 KG./M.

HARD WOOD SIGN W.HHDZ-IJ;J‘ &'x 2.00M, — P— . ——-3" WIDE , 3.2 MM. THK. STIFFENER WELDED TO BRACING PLATE BOTH SDES

' SIGN J\W DWTDR S NAME ARE

THE DOH —— - BRACING PLATE 3.2 MM. THK
ATTACHED OUTSIDE. [

~LG. 0 I00x100x 3.2 MM WT. 2.52 KG./M.
THE BUS NUMBERS ARE ATTACHED INSIDE  — % -

LG.L 40X 40x 3.0 MM. WT. 177 KG./M.

2.40

—2=1L6. L 40x40 %3 .0MM, WT. 177 KG./M, WELDED TO STEEL COLUMMN

~BRACING 2- LG. 40 x40 #40 x3.0MM. WT. |, 77K5./M. WELDED TO STEEL COLUMN

ol
HARD WOOD JOIST 1"x6° @  0.50 M- ] 2" SHARD W000 L AND LG, ANGLE
o

HARD WooD FLOOR "z 4" BUTT—
JOINT CONMECTION

FLOOR PLAN {FOUNDATION TYPE @ ) FLOOR
SCALE

,FOOTING PLAN ( FOUNDATION TYPE (A) ) nooF FRAMING PLAN  FLOOR, JOIST, BEAM AND PILE PLAN ( FOUNDATION TYPE (B) )
1250

b~ COVER THE END WITH 4,
AND WELD ALL SIDES.

| T WT. LTT HG.#M. WELDED TO STEEL COLUMM
J E :I—anu:ma LG. 40 %40 % 3.0 MM P_IEI
|/ EL WT. |77 ko /M. WELDED TO STEEL COLUMN FINISHED ROADWAY LEVEL! ' i =
: . dge Ol AND L6 ANGLE : gt s 8 REG @ D20M,
! =N [ s e AL ﬂ-f — &t jl; 8 [ N shiie s
STIRALP -ABS & O0.20M— = —g' o z-pe1z @
|u ; inasa 0.20 M- o—o’ A 1% 4 pma
20| 050 ojdjozs | 108 Tokol Q
"" & B e e
a0 | . -RC. . 5 NN 4-RE? FOR LENGTH S00-8.00M.
e, s | LONG . 4.00 M. MINIMUM DRIVEN INTO A\ 4-DBI2FOR LESTH 800+ 10.00M
; : J THE GROUND . | \ 7—7—7—PILE HEAD BAR
2 |/ 4-RES FOR LENGTH 5.00-8.00 M.
3.28 . b . IS ] 4~DBIZFOR LENGTH 8.00=(0.00M
QZG_LO.BG | \ |
B e _2
SECTION (A)- O = PETTN i
SCALE 120 -
SECTION (C)-(C) SECTION (D)-(D)
SECTION (B) . scaLE 16 seae i1
SCALE
" ze0 g Og
128 _:- .QE 070 070, 070 _ . 1eo | g _| R J
] 0,08
[- _ |L [ T 3 R8s sTIRRUP_ Lr.;_i o025 4@0g79 4w mo. Lem00300p 1800
— — 3 A ojfog J; H-]-'-
] :ﬁ;_";g:'nj::;‘u M [~ COVER THE ENO WITH HARD WOOD 1'% 6" W,ﬂﬂﬂﬂﬂ LT Iu [ r | I |
e =Tl At — T ' = ., B AN BARS OJ PILE HEAD BAR
:] M y ——f=—t-1 HaRD wooo JoisT 1'0'x8" @ osom |_ VARIES 5.00 - 10.00
g 2 LG. 0 100X 100 % 3.2 MM. WT, 9,52 KS./M, 0.18x0.18 M. PILE
| L. L 0408 30 M, o5 b= ><\ b M ; ) SCALE 1720
WT, 17T KG/M P 0.707L LozmsL
L5, 0100 % 1002 32MM. | —= t s 2 =l - ) l
WT 882 K6 /M. \ B ﬂ : = = =
\ 1 LG.L 4040520 MM, | [— -+ HARD WOOD FLOOR 1'x 4™ BUTT JOINT CONMECTION : l- = L ~d
@ 2 g WT. 1,20 KG./M. 2 i I
b o A i ==K ONE POINT LIFTING
™ —
d L+ = LozorL . onssL
T R 4-PURLINS [ 60 X302 3MM. Bt g 9 ! I
™ ,'/ WT. 2.03 KG./M C
8 o '
j § . - —t —}
.[ | TWO POINT LIFTING
' 1 |- |
- : 1

| PILE LIFTING LOCATIDNS
HOT

5.MM, THK. STEEL FLATE

' KINGDOW OF THAILAND

4.00 M. MINMUM DRIVEN WTD GROUND
MINISTRY OF TRANSPORT AND COMMUNICATIONS

i 150 SCALE 1 Eo DEPARTMENT OF HIGHWAYS
F STANDARD DRAWING
NOTES ! i BUS STOP SHELTER TYPE F-1

1. ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED .

DESIGNED : D.OM, & CONSULTANTS Imm:éﬁ. DATE JULY 1994
2. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. MD - 310

SUBMITTED : e SCALE A5 SHOWN
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WIOTH OF

IGHT OF WAY

RIGHT OF WaY TS
AT ALL BREAK POINTS

b I—LE""ERSONFWTSIEE“?HEW
\ PARALLEL TO THE ROAD LINE u!',
<

\

"—PROPOSED RIGHT OF WAYT

R.O.W. MONUMENT IN STRAIGHT LINE

NOT To SCALE

f—————BACK SIDE OF THE MONUMENT
~——RIGHT OF WaY

/

——FRONT SIDE WITH LETTER
AND FIGURES SHOWING KM
CHAINAGE AND DECIMAL NUMBER

PLAN

rﬁ ;
il

‘_'if‘:

|

2

060

FRONT

ELEVATION

" RIGHT OF WAY MONUMEN

SCALE 1: 8

PROPOSED RIGHT OF wWaAY \

-~ -Liz MININUM SPACING OF ROW.
MONUMENTS ON CURVES

B \ / rs-zf MOTES 24 B 25) :
eI e f

[ ]
et e 1
(O T e [

WA Y rnao%;‘ﬁ-—..‘_“:‘?\._h { |

. | — 5

= | o

T / w|

LETTERS ON FRONT SIDE OF {
THE MONUMENTS PARALLEL :A-Il
TO THE ROADWAY LINE

R.0.W. MONUMENT IN HORIZONTAL CURVES
NOT TO

~@EMM. @ DIS M.

SECTION (A)-(A)
L

SCALE

4 o008 |
' |

003, 008 op_a__l__gqq

2k

|
5

o

11159
| 2

-

i

003

oS

= !
A

STANDARD LETTERS & FIGURES
SCALE " 1+ 2

SCALE
FLAN OF BRASS TABLET

i BENCH
NOT

NOTES !
1. ALL DIMENSICNS ARE IN METERS UMLESS OTHERWISE INDICATED.
2 LOCATION OF ROW. MONUMENTS SHALL BE AS SHOWN ON THE PLAN WINGWALL

AND SHALL BE SPECIFIED AS FOLLOWS !

o) RURAL {RICE FIELD, WOOD AND ETC.) d = 100 M

) URBAN [ TOWNS AND VILLAGES) ds 28 M

€} AT ALL BREAK POINTS OF ROMW, NHDETNCH

d) AT PC , PT AND MIDOLE POINT OF HORIZONTAL CURVE

3 PAINTING OF ROW. POSTS
a) POSTS, WHITE
B) LETTERS B FIGURES , BLACK

4 BLACK AND WHITE PAINTS MUST BE GLOSS ENAMAL PAINTS IN
ACCORDANCE WITH TIS, 327 AMD SHALL BE APPLIED IN 2-LAYERS.

S5 LETTERS ARE DEPRESSED | CM. INTC THE CONCRETE.

6. POSTS SHALL BE ERECTED TRULY VERTICAL

7. SIZES OF LETTERS AND FIGURES SHALL BE IN ACCORDANCE WITH
DOH'S TRAFFIC CONTROL MANUAL ﬂ'N.D THE DRAWING.

B, COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 180 KSC. FOR 15X15x15 CM. CUBE AT 28 DAYS. AN APPRONIMATE

MiX DESIGN PER CUBIC METER |5 SUGGESTED AS FOLLOWS:

PORTLAND CEMENT TYPE 1 320 KG.(NMN)
SAND o043 M
CRUSHED ROCK OR GRAVEL o8s M3
CONCRETE SLUMP 10 CMAMAX)

9. RAINFORCING STEEL SHALL CONFOAM TO TIS 20 GRADE SR 24

TABLET SURFACE TO BE RAISED UP AND MADE SMOCTH-
LETTERS TO BE STAMPED 0.5 MM DEEP /

v

ol | ; /——-Bsm BOLT
L/
i 03 CM, HOLES
@ //
/
= ¢
s
3
3
ELEVATION

MARK DETAILS
10 SCALE

BRIDGE

. —— i
w
o
i
BENCH MARK 52
Sl
. i
foso
_I }a20 I - ABUTMENT |

MARK LOCATION DETAIL ON BRIDGE
TO SCALE

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

RIGHT OF WAY MONUMENT & BENCH MARK

DESIGNED : D.O.H. B CONSULTANTS | CHECKED :5_:__'_.' DATE JULY 1994

SUBMITTED : r_..r.fl_r_' SCALE AS SHOWN
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SCALE 1: 7.8
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|
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3
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1

008

0.33
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S

SIDE VIEW SIDE VIEW
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SCALE 1: 78

pappee

0.24

00451
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3

SCALE

SECTION (A)

1 SCALE
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/
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-
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ot
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SIDE SLOPE
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PRECAST FILE CONCRETE
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070
o070

BACK TILE

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED
KILOMETER STONE SHALL BE PAINTED WHITE WITH ALL INSCRIPTIONS
PAINTED BLACK AND WITH THE GARUDA FRAME PAINTED IN GREY LINE
OF 1 CENTIMETER.
CONSTRUCTION METHOD
ALL KILOMETER POST SHALL BE PRECAST IN SEPARATE PARTS
AND INSTALLED INFLACE OR BY PRECASTING THE WHOLE UNIT AS
SPECIFIED IN THE DRAWING WITH THE ENGINEER'S APPROVAL
WHERE PENETRATION CANNOT BE ACHIEVED FOR PILING THE WILOMETER
POST MAY BE ERECTED WITHOUT FILING WHEN APPROVED BY THE ENGINEER.
ALL INSCRIPTIONS SHOWN IN THIS DRAWING ARE SET UP FOR EXAMPLE
PURPOSES ONLY.
THE KILOMETER STONE SHALL BE PLACED AT 1 XILOMETER INTERVAL
AT 050M. FROM EDGE OF LEFT SHOULDER OR AT D.65M FROM CURB.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STREMGTH
OF 180 KSC. FOR 15215215 CM CUBE AT 20 DAYS, AN APFRONIMATE

MixX' DESIGN PER CUBIC METER |S SUGGESTED AS FOLLOW &

PORTLAND CEMENT TYPE 1 320 KG(MIND
SAND 043 W}
CRUSHED ROCK OR GRAVEL [T h
CONCRETE SLUMP 10 cMiMax)

REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24.

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

STANDARD DRAWING
KILOMETER STONE

DESIGNED : DOH & CONSULTANTS |wzcxsn:£_ DATE JULY 1994

SUBMITTED : __—';T;' T SCALE AS SHOWN
[CMECTON £F LBEATION & DERION DHVISION WG, HO. MD-402]
APPROVED : ,Pg‘;ﬂy-\
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PLANTING SPACE DETAILS

SCALE

1212.5

40%40% 4 CM. CONCRETE SLAB BLOCK OR

~0.025 CHAMFER

NOTES |

I ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE & MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 180 KSC.
FOR ISxISxI5 CM. CUBE AT 28 DAYS, AN APPROXIMATE MIX DESIGN PER CUBIC METER

IS SUGGESTED AS FOLLOWS

PORTLAND CEMENT TYPE | 3z0 KG, IMIN}
SAND 0.43 w
CRUSHED ROCK OR GRAVEL 0.86 v
CONCRETE  SLUMP : L] CM. (MaX)

3. EARTH FILL IN FLANTING SPACE SHALL BE THE PROPORTION OF SOIL | FERTILIZER | SAND
EQUAL TO 4:3:2 BY VOLUME AND SHALL INCLUDE IN THE COST OF FLANTING SPACE.

4. PLANT TREES SHALL BE PAID FOR IN & SEPARATED ITEM.

PRECAST  CONCRETE
0.15 5 0.20 M. Y Lous ) 0.78 |

1_ =

1 10.00 | 20,00 20.00 20.00 10.00 |
| |
ROW. |
e o (;\ = -
N fiitriean. ~ ’<_ AL
FLANTING SPACE PLANTING:: SPACE
(SEE DETAILS} o b
i - MEDIAN
PLANTING SPACE ON SIDEWALK
SCALE I 2 250
.|
4o 1.00 jois |
| [
Re0.SM— ! l
08
PRECAST CONCRETE C—- EARTH Ll
0.5 % 0.20 M, 8 5000mNG o CONCRETE FAVING BLOCK
i._..l. T I T
= 0.20 CURE ; L
5 CM.SAND  CUSHION
0.30 GUTTER

: SECTION (A) -

SECTION

L PAVEMENT STRUCTURES

13s

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
PLANTING SPACE ON SIDEWALK

DESIGNED: DOH. & CONSULTANTS lmn :,;{.__._, DATE JuLy 1894

SUBMITTED : elar,

SCALE AS SHOWN
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APPROVED :
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LOOIMIN, RIES 100, 200 2.8
100/T53 —. —_— e T ma e . r T70.00MIN} T 1 ’T ey
_ {L-eis2 .200.2.00. (L-B)s2 s | | !
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|l /— SHRAUS, 015 M, HIGH WITH 0.60 M. WIDE

e RO S e / /— - SHRUB @ DO M. WITH G.50 M. HIGH
H / SHRUB | O.50M. HIGH WITH 0.80M. WIDE r@/ — GRASS [SEE NOTE (3) ) . ' f 4 GRASS (SEE NOTE 3 )

ﬂ
|
3
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§| P of g ;"‘"‘M‘__"*— s e
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= =Ea
PLAN PLAN ~ SHRUB; 0.50 M. HIGH WITH 0.80 M. WIDE
0 0 :
LOCIMMN; Loo, 2.00 2.50
—LIGHTING POLE —SHAUB ; 0.50 M. HIGH WITH 0.80 M. WIDE . "t' - ﬂ%}_'[’ "" T —‘1
o : TREE ; 250 M. HIGH WITH 2.00 M, WIDE a
- sl E@ ‘ : —SHRUB @ 0.80 M, WITH 0.50 M. HIGH
-PROFILE GRADE SHAUB ; D-Iﬂ' M. HIGH WITH O.60M. WIDE - _.\ / )
g1 gen o .C“"’“’““’z"'"'—’“‘”“"-’“’“”" Sl 2o R T *—"“‘S‘W‘"’} ] T FROFILE GRADE —SHRUB ; 0.50 M, HIGH WITH 0.80 M. WIDE
ow) B D0 S EHCTD TSP DUNEE I Gl PV ST Se TS B oy Zam
= — o d g b
j i i A= oo
P N L-8)/2 iz___’_zm:‘ (L-6)sz L”‘“J )
T ] T 1
o L —
PROFILE
BEGINNING OF
PROFILE # THE DEPTH SHALL BE 030 M. nNotT - To “Em
FOR: SHAUB; QIS M. HGH WITH 080 M SHRUB ; 0.50 M.HIGH WITH 0.80 M, WIDE
WIDE. 4
DETAIL OF PLANTING AT MEDIAN
weT To SCALE
NOTES !
L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INGICATED.
2 TR E
f VARIES —MIXED - SOIL (SEE NOTE (&) EE- OB Se: Sl BE L o
[- ‘1 INDICATED IN DEAWINGS.
[_ 200 _I ! | 3. GRASS SHALL BE NUALNOI ORASS OR OTHERWISE |NDICATED IN DRAWINGS.
._n 0.80
N au_[ /—TREE 2.50M. HIGH WITH -2.00 M. WIEE L -l 4. EARTH FILL IN MEDIAN SHALL BE ORGANIC TOPSOIL THAT BE SUITABLE
i /— SHRUE { 050 M. HIGH WITH WITH 0.B0 M. WIDE SDQELTEA“‘ OF DIGGING —HOLE FOR SHRUB _FOR GROWING GRASS.
1:20 .

/_." /—GHASS {SEE NOTE @ ] B  MIXED-SOIL SHALL BE THE PROPORTIGN OF SCIL . FERTILIZER | SAND
g X—TN.EE; 2.50M, HIGH WITH 2.00 M. WIDE EQUAL TO 4 :°3:2 BY VOLUME,
L3 THE CONTRACTOR SHALL BE RESPONSIELE FOR MAINTAINING THE PLANTS

UNTIL THE END PERIOD AS SPECIFIED IN THE SPECIAL PROVISIONS.

A DIGGING - HOLE FOR SHRUB OR TREE (SEE DETAILS )

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

- EAATH FILL (SEE NOTE @))

SECTION (B)-(A)

MIXED-S0aL ( SEE MOTE (B) ) STANDARD DRAWING

T0 SCALE PLANTING AND GRASSING IN MEDIANS
L o8 (M) J DESMINED | 0o, H, B8 CONSULTANTS |¢HECK€D:£=- DATE JuLY (994
OR 0.30 M. AWAY FROM CONTAINER SUBMITTED : o =l SCALE  NOMNE
DETAIL OF DIGGING - HOLE FOR T‘REzEc . mmfmw.:ﬁm OWG. Ho. MD-502
APPROVED : s
[N DIRESTON OB SHEETNO. 106




PRIMARY LINE WITH DROP OUTFUSE

TW. WRE 12" AWG.OR AS REQUIRED
BY MEA OR PEA,
- a0 T_mm LINE WITH DROP 0UT FUSE i C ol
BALLAST PRIMARY LINE WITH DROP JUT FUSE ——STEEL BAG
L—— ALUMMNIUM PLATE
CARTRIDGE FUSE 10—t oo - CARTRIDGE. FUSZ 104 (UNIVERSAL TYPE |
TRANSFORMER T,
ANSFORMER | canwoen amcrion
CABLE 8 WIRE CONNECTED —(| ] VERSA|
IN THE POLE N FUSE 104 L UN L TYPE)
LT DO CABLE W COMWE CABLE SECONDARY LINE 220-440 V. 10 3 W, FLEXBLE CABLE 12" AWG
070 . L s §%
T I . CONTROL CONTROL WIRE PG —— SERVICE oo
LWy, cABLE 780V B 1’ 5-Low conpurr WE o -~
o - = r T SOCKET |r~—wan cance om0
B 220V,
. ﬂ llzn . . v 220w | STEEL POLE————
ERIMARY LINE PHOTO ELECTR CONTROL IR ( 1 12‘“’ ks
2

o TRANSFORMER
L SECONDARY LINE 220 V.

PHOTO ELECTRIC CONTROL & RELAY-J : DETAIL OF PULL OUT ELECTRICAL CONNECTION
PHOTO ELECTRIC CONTROL war T SCALE

B AND RELAY 250 V.

WEATHER HEAD ——
METER IS(48) 4. 220 V.18 2 W, M | METER 2x 15(48)a. 220 v.3 P SN, NOTES
METER OM HARD BOARD
I, ALL DIMENSKCN AWE IN METERS UNLESS OTHERWISE INDICATED,

2. THE DETAIL DRAWING IS THE MINIMUM REQUIREMENT BY THE DOH.

SAFETY SWITCH [RAINTIGHT )
ON HARD BOARD

ME.A. OR REA. POLE o
i NCASE OF ANY DISCRE| al LA
14" GALVANIZED Ris® STEEL CONDUIT- 170 SAFETY SWITCH 240 V.2 P. SAFETY SWITCH 240V, 3P SN, I ; PANGE SETUREN THE. TN M0 ML
OR PEA, STMNDARDS ARISES , SUCH ORGANIZING STANDARDS SHALL
GROUND LEVEL i W SAFETY SWITCH (RAINTIGHT ) » PREVAL AT THE EXPENSE OF THE CONTRAGTOR.
ORI -"—:- Lac g ENCLORNE LOAD 1 CREuIT 3. THE ELEVATION OF LIGHTING POLE FOUNDATION SHALL BE
WYY, CABLE L {070 (appROXMATE ) »
l } ‘} WY CABLE 780 v. N 1 Y3 ) vanrern [ |05 2zov = LOGATED AS FOLLOWS ©
GALVANIZED RIGID STEEL CONDUIT o Loap 2 cRoUT ] .
0. ETHEET, L. Lo 3“"-{:) r| ( To:L0AD- 2 CRCIT 3. FOR LIGHTING POLE ON EDOE OF SHOULDER , RATSED MEDIAN

220 \'S ht I.lllTEﬂN Z?O\".] 1 I: 220V LANTERN AND SIDEWALK , THE TOP OF FOUNDATION LEVEL SHALL BE ARGUT

B CM. HIGHER THAN GROUND LEVEL,

DETAIL OF THE INSTALLATION OF TRANSFORMER, RELAY METER

CIRCUIT DIAGRAM AR —
AND SAFETY SWITCH ON ELECTRICAL POLE i ] 3.2 FOR LIGHTING POLE IN DEPRESSED MEDIAN, THE TOP OF
nat it g ) FOUNDATION LEVEL SHALL KEEP THE SAME ELEVATION AS ROAL
BLOCK DIAGRAM (1) BLOCK DIAGRAM (2) PROFILE oRADE.
VARIES : 4. THE GALWANIZED RIOID STEEL COMDUIT {QRC.) SHALL CONFORM
7O TIS. 770
- /*SLMC!
Y 5 GROUND ROD SHALL BE GALVAMIZED MOT LESS THAN 85 MICRON,
5-LON PIPE B 2" = = ORANGE R' FLECTIVE SHEETING TYFPE 1
¥ " (ESEFFICIEN OF RETRO = REFLECTION-|—
) 8 LEVEL 1) ——STREET LIGHTNG POLE
BASE BOLT @ 1" (0R 25 MM ), o ————SLOPE { AS SUITABLE N PRACTICE } i
16 SQ.MM.

p—GROUNDED TO STREET LIGHTNG POLE

p—11 18 S2MM.

A2 S0x4. 5 MM ( 225 50.MM) GROUNDING
ELECTRODE CONDUCTOR { GALVANZED
WOT LESS THAN 85 MICRON)
CONCRETE FOUNDATION

&

ARC WELDING BEFORE GALVANIZING.

-~ PAVEMENT STRUCTURES
(SAME MATERIALS AS T TING b

O.78{MIN,)

SROUND LEVEL

COMPACTED SAND BACKFILL

® 24" (M) GRE.

3210 SO MM (MN.} CABLE

LEAN CONCRETE (OR COMPACTED SAND )

8% (or 12 MM
N BE

BASE BOLT @ 1" [0R 25 MM.)

| T v BVC. ELBOW- NOT LESS THAN 85 MICRON
S-LON PIPE 62'—\ I z l——“-g"—l VENGASED N FONDATION | L B 16 MM % 240 M. GROUND ROD
OUT GOING CABLE e of E DETNL OF BURIAL CABLE UNDER ROADWAY ) ik
L comme casLe 111
CONCRETE MIXTURE 152:4 1-ols" (on 12wt 5 3
Ll (OR 12t * E SURFACE ( SAME MATERIALS AS EXISTING ) DETAIL OF GROUND ROD
REINFORCE CONCRETE — mm@e 1138 g ! Bl rwocsr vnareic ieen — GROUND SURFACE scaLE 1120
£ ki —— SLOPE [AS SUITABLE IN PRACTICE )

1-08%" (of aMM. ).

[ —cownere s KINGDOM OF THAILAND
COMPACTED SAND BACKFILL MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

LIGHTING POLE FOUNDATION DETAILS
NoT T SCALE

H o [xtemd|viom) |z ) REMARK | 3 MISCELLANEQUS LIGHTING DETAILS
| 500 | 40240 | 80480 | 120 |FOR SIDE ENTRY OR POST ToP MOWNTIES 5‘ sttt T Az | =57 e
10.60 |45x4s | 20e90 | 120 | For siDE ENTRY o® PosT ToP MouNTING pactuny = =
11.00 | 45445 | 90490 | 120 | FOR SIDE ENTRY OR POST TOP MOUNTRS LOCATION OF L|GHT'NG POLE SECTWN @ O DETAlL OF BURIAL CABLE UNDER GROUND T [ te (e [ao | SCALE 2s siown
— L (-] [DIGITON OF LOCATION & CEBNN ORI 1
12.00 | 53280 120 |FOR SIE ENTRY GR POST TOP MOUNTING sCaLe f—— = # OWG, HO. MD-601
150 | FOR POST TOP MOUNTING ONLY . it e i3 /02/pp| SHEETHO. 147




150

R.C.STRAMNING POST AT 25.00 M.— —\ R.C. STRAMING POST AT Eﬁlm—\

SPACING DR AT CHANGES IN DIRECTION \ AND END OF FENCE \
RE. STRUT POST- -\ — N ST NO'E_ s !
2 e N . Loz . AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
b ' | 2. CONSTRUCTION LOCATION OF THE TWD TYPES F FENCES ARE SHOWN ON
——r—a. TI pa—s r—/'ﬁr’ﬂ 9 WM. BARS
§ p LAt / LAY OUT PLAN WHERE THE FENCES SHALL NOT BE OBSTRUCTED TRAFFK,
9 T /
E WHEN ACCIENT ARE OCCURED TO THE FENCES.
S A,,_' o o g’ =—= R.CSTRUT POST 3. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STREMGTH
= SEnlE S = / —COMPRCTED EARTH FILL 3 -0 6 MWL STRAGP OF 180 KSC. FOR 'Sx Sx 15 CM. CLEBE AT 28 DAYS. AN APPRONMATE MiX
BT / —POST HOLES NOT LESS THAN 080 M. @ 0 oM. DESIGN PER CUBIC METER iS5 SUGGESTED AS FOLLOWS
AN i
45"} § a5t N / SOUARE 1N PLAN AND FILLED WITH LEAN sec ®-® PORTLAND CEMENT TYPE | 320 K. { M.}
s T CONGRETE 1136 BY vouME METDN S SaND 0.43 w?
CRUSHED FOCK OR GRAVEL 0.86 '
CONCRETE  SLUMP 0 CM. {Max)
TED EARTH FRL— ‘4, PEINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 .
POST HOLES WOT LESS 63001808 5. WIRE KETTING SHALL BE GALVANIZED AS SPECIFIED BY TIS. 208 .
W PLAN AND FRLLED [WITH LEAN 6. STRAMED BARBED WIRE SHALL BE GALVAMZED AS SPECEIED BY TIS.T6.
CONCRETE 1136 BY |VOLUME T. @2°AND @ 3" STEEL PIPE SHALL BE GALVNIZED.
l_ 120 _!_ 120 8. THE COST OF FENCE TYPE T SHALL NCLUDE THE COST OF RC. STRUT
! 2800 FOST AND ITS FOUNDATICN,
8. THE COST OF FENCE TYPE I SHALL WCLUDE THE COST OF 0.50x |50 M.
FENCE TYPE I (PROPERTY FENCE ) : - EXIT- ENTRANCE OF FENCE GATE,AND ITS FOUNDATION.
ROT TO SCALE 3. LOCATION OF EXIT-ENTRANCE OF FEMCE GATE TYPE T SMALL BE AS
DIRECTED &Y THE ENGINEER .
i R R A L ST J/f_“ AL LR M, MMM ARE /——8 3" GAVNZED STEEL FIPE [3.25 MM, THCX)
— 0.5 /
! 15%02% STEEL PLATE aw.mmmmf__ NETTING WELDED TO FRAME // SN L - N —— -
-3 — 2 STEEL BOOST / © 2" GALVANIZED STEEL PIPE TO FORM i,
g vl ; v /S OF EACH SIDE
<0 2" GALVANZED STEEL PIFE 2.90 MM, THICK fh oy FRAME [2.90 MM. THICK } /
4 o~
/
PR TR [ oo 23" Ga 51 POLE- E
- [/ 1 e
— Bl s et le ettt ! SRS IR NI KN IHKAKIK %5 I
> s's A I I I I I I I I o
s it e
I S A K I I I A
ig,:‘::? ’.;.32:::.‘ e, ":,‘3,:.:&.::0.@0:0 ’0‘0’0‘0’0’0:::0: ’:‘b0‘0’0’0’0’0‘.’.‘41.’.‘:0:0 ."’.’%:::::::::::: COMCRETE COVER @15 CM
ratetelilntetetebet etele! e
[Roletlatatet i ot % prateteteteteteli -~ s |
1eetetetetelebetete! bl AR COMPACTED EARTH FLL— 2 1
IKosehiieitensidsy bl S 3
RO e A i e
tede <2 ototetetetetels . |
e s 2 KRR i 2 -
S5 2 etele et S
o o pTole KR I IR HH AR 9 |
55 %5 5 S RN, i {
<1 ..0.0’0,0000’0 R M IR K R X I IR POST HOLES NOT LESS
<5 Teteleb bt SIS RNREN KR 00’0.00-;.0’0.0,0‘0” . o g
% TSN ey A THAN 050 M. SQUARE 1 | &S oo
ol T o KK K M i ; &
el e S e SR e |
a0, 00000000o00»0.000,0,0.0.0,:‘:,.,,0.0,0. N PLAN )
: 305 LHHRARHRRS hatl I oo |
| 1
) 02" GALVAMIZED STEEL PIPE TO. AN cOMPICTED EARTH FILL ! |- |
f FORM  FRAME (2 .50 MM, THICK } ol
o N B R MM GALMONZED ]| ——rost votes wot Less Tan 080 sausre m ' SIDE  VIEW
- WIRE NETTING WELDED TO FRAME . 3 PLAN AND . FLLED WITH LEAN CONCRETE 1316 .
3 - . BY VOLUME ScALE | T 20
KINGDOM OF THAILAND

| | ¢ MINISTRY OF TRANSPORT AND COMMUNICATIONS
DEPARTMENT OF HIGHWAYS

| 300 300 _|
1 e STANDARD DRAWING
FENCING DETAILS

FENCE TYPE I \ DESIGNED: D.O.H. B CONSULTANTS |mﬂﬂ: é—-.: DATE JuLY 1994

SCALE [ 1.1 =
SUBMITTED : ) SCALE AS SHOWN
{oecton oF uocanion o esian ornson WA, NO. MD =70l

APPROVED :
SHEETNO. 108
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CONCRETE PAVING BLOCK BEHATON SHAFE
b

SCALE

—RETANNG WALL

i i

/ /

-5 CM.[MIN.] SAND BEDDING

/r' ——CONCRETE PAVING BLOCK
S/

/

- II[-I'i—I'JTI!_IIIIIII_

| DOH. -T 107)

" FILL UNDER SIDEWALK {
TO P0% M. OF THE MAXIMUM STANDARD DRY DENSITY BY

JOINT FILLED WITH CEMENT  SAND RATIO 1:20 BY VOLUME

— & CM. [MIN.) SAND BEDOING
/ CONCRETE PAVING BLOCK

y, : ,
..f'/ /—JDIN' FLLED WITH CEMENT _ SAND RATIO 1120 BY VOLUME

NOTES !

T

o FILL UNDER SIDEWALK { EMBANKMENT MATERIAL COMPACTED
|| OF THE MAXIMUM STANDARD DRY DEMSITY BY

TO 90% MIN.
e 7 DOH=T 0T

CROSS SECTION
SCALE 1110

prEcasT ./
CONCRETE CURB

CROSS SECTION
SCALE 1o

L 2
SHAPE AND ARRANGEMENT OF CONCRETE PAVING BLOCK
HoT ™ SCALE
TOP VIEW TOP VIEW TOP VIEW TOP VIEW
| I | B fi
|
SIDE VIEW SIDE VIEW SIDE VIEW

20

CONCRETE PAVING BLOCK UNI-PAVE SH

SCALE I

A

PE CONCRETE PAVING BLOCK OCTA—CUBE SHAPE

20 SCALE 1. 20

L ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

BY THE ENGINEER.

3 COST OF CONCRETE PAVING BLOCK SHALL INCLUDE SAND BEDDING , JOINT

FILLING, AND PRECAST CONCRETE CURS

4 CONCRETE PAVING BLOCK SHALL CONFORM TO TIS. 827

5. JOINT SHALL BE FILLED WITH CEMENT | SAND RATIO |20 BY VOLUME

z SHAPE AND ARRANGEMENT SHALL BE SPECIFIEDIN THE DRAWINGS OR DIRECTED

PROPERTIES OF SAND BEDDING AND JOINT FILLING SAND

SIEVE SIZE % PASSING
mm, SAND BEDDING JOINTING  SAND
9,52 100 -
.78 95 — 100 S
238 80 — 100 1 e
118 50 — 85 20 - 100
0.80 28 — 80 60 - 90 |
0,50 10 - 30 so=%0 |
018 515 15 — 30 )
" oom 0=-35 | o -20

TOP VIEW

SIDE VIEW

SCALE

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT AND COMMUNICATIONS

DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CONCRETE PAVING BLOCK

DESIGNED ; D.OH. & CONSULTANTS | CHECKED : é.-.-—-\

DATE JULY 1992

CONCRETE PAVING BLOCK DYWIDAG SHAPE
1: 20

SUBMITTED :

SCALE 45 SHOWN

APPROVED :

DWG. RO.MD-801

SHEET NO, 109




LANE WIDTH

S

0%, 225 T} . 225 ez 050

Lil4—2% DUMETER DRILLED HOLE

T 10

& 8 9
—| © o] O o] O

DIMENSION 3 METER

FIGURE | HANCFIiHH.LNGRﬁENENTmMMESS‘ON ALONG THE PUMPING JOINT

I. PUMPING JOINT REPAIRING

1

MATERIALS

MATERIALS TO BE MIXED AND COMPRESSED INTO CONCRETE JOINT ARE AS FOLLOW %

LLI - S0IL § SOIL SHALL BE SILTY SAND WHICH IS PASSED THROUGH SIEVE NO. 10 {100%:)
AND SIEVE NO. 20010-50 %), AND 1S NON - FLASTIC MATERIAL .

11,2 CEMENT § CEMENT SHALL BE TYPE TL. OR EQUIVALENT.

113 WATER I WATER WHICH 15 USED FOR MIXING WITH SILTY SAND AND CEMENT MUST BE CLEAN.

Li4 ADDITIVE 8 ADDITIVE IS USED TO INCREASE CAPACITY OF FLOWING THROUGH SPACE UNDER
THE COMCRETE SLAB. THE ADDITIVE SHOULD HAVE SUITABLE QUALITIES AND WILL BE
APPROVED. BY THE ENGINEER.

1,15 MIXED RATIO ¥ MIXED RATIO OF SLURRY CEMENT MORTAR IS AS FOLLOW 3

= SILTY SAND 20 LITERS
- CEMENT 6 LITERS
— WATER 0 LITERS
— ADCHTIVE AS NECESSARY

THE MIXED RATIO OF SLURRY CEMENT MORTAR CAN BE ADJUSTED BY THE ENGINEER TO
CPTIMUM  MIXED RATIO FOR SUITABLE CAPACITY OF FILLING INTO THE SPACE UNDER
COMCRETE  PAVEMENT

1.2 WORK PREPARING

STEPS ARE AS FOLLOW 2

1,21 THE ENGINEER SPECIFIES THE CONCRETE SLABS TO BE REPAMRED. THE CONCRETE SLABS
SHOULD HAVE THE SIGN OF DEFLECTION OR THE TRANSVERSE OR LOMGITUDINAL CRACKS
THAT CAN BE CLEARLY SEEN.

1.22 EACH REPAIRED CONCRETE SLAB SHOULD BE MARKED AS THE DRILLING POSITION IN
ORDER TO COMPRESS SLURRY CEMENT MORTAR THROUGH , AS SHOWN [N FIGURE |

L23 DRILL THE MARKED POSITION, AS SHOWN IN STEP 12.2

12,4 PREPARE THE SET OF SLURRY CEMENT MOTAR MXER, SLURRY CEMENT MORTAR COMPRESSOR,
AND OTHER NECESSARY MATERIALS,

SLURRY CEMENT MORTAR COMPRESSING

131 COMPRESS THE SLURRY CEMENT MORTRR INTO THE FIRST HOLE (SHOWN IN FIGURE | ).
GENTLY DO IT AT FIRST S0 THAT THE CEMENT CAN FLOW FREELY AND REGULARLY AND
THEN mchz.asm@.\r COMPRESS THE CEMENT TILL THE MACHINE CAN NO LONGER PRESS.

WHILE COMPRESSING THE SLURRY CEMENT MORTAR INTO THE HOLE NO |, THERE MAY

BE SOME SLURRY CEMENT MORTAR SLIPPED INTO AND FILLED THE HOLES NO. 2 OR NO.6
A5 IN FIGURE | IF 50, CORK OR PLUG THOSE PARTICULAR HOLES AND DO NOT COMPRESS
THE SLURRY CEMENT MOTAR' INTD THEM.

L32 MOVE THE COMPRESSOR TO THE HOLE NO. 2 AND DD THE SAME WAY AS TO THE HOLE MO |
THEN MOVE TO THE REST OF THE HOLES.

133 UNCORK OR UNPLUG THE HOLES SOME HOLES MAY NEED TO BE REFILLED A LITTLE MORE,
THEN SHAPE THE HOLES

L34 LET THE SLURRY CEMENT MORTAR DRY FOR AT LEAST I2 HOURS THE TRAFFIC SHALL NEED
TO BE STOPPED.

1.4

2. TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING({STRUCTURAL CRACK)

w

FIGURE 28 LONGITUDINAL SINGLE CRACK

o
.

FIGURE 28 TRANSVERSE SINGLE CRACK

JOINT SEALER CHANGING

W THE AREA WHERE HAVING PUMPING AND SLURRY CEMENT MORTAR COMPRESSING UNDERNEATH
THE CONCRETE SLAB, THE OLD JOINT SEALER HAS TO BE REMOVED AND REPLACED BY A NEW
JOINT SEALER. THE JOINT SEALER SHOULD BE STANDARDIZED AS SUGGESTED BY THE DEPARTMENT
OF HIGHWAYS,

THE TRANSVERSE AND LONGITUDINAL CRACKS ALONG THE THICK OF CONCRETE SLAB CAN BE
REPAIRED BY EPOXY COMPRESSNG

THE REPAIR CAN BEGIN WITH COMPRESSING EPOXY INTO SMALL POROUS TUBES LAID ALONG
THE CRACKS, THE DISTANCE E‘E‘T\\"EEN TUBES 1S ABOUT 5-10 CM. THE EPOXY COMPRESSED UNDER
HIGH PRESSURE WILL SPREAD THROUGH THE CRACKS ALONG THE THICK OF THE CONCRETE
SLAB.

THE ENGINEER MAY USE IOTHER APPROPRIATE WAYS OF USING EPOXY AS FOR A BETTER RESULT.
THE AIMED RESULT IS THAT THE CRACKS ARE SO WELL SEALED THAT WATER CAN NOT PASS THROUGH

THE TRANSVERSE AND LONGITUDINAL CRACKS ARE AS SHOWN IN FIGURE 2.

3. SHALLOW JOINT SPALLING REPAIRING

30

3z

SHALLOW SPALLING OF JOINT CAN BE REPAIRED BY USING EPOXY MORTAR AND FOLLOWING THESE

STEFS &

CUT THE CONCRETE AROUND THE AREA OF SPALLING AND MAKE A SHAPE OF RECTANGLE (AS DEEP
AS 25=30CM)

SPREAD THE CUT WITH EPOXY MORTAR WHICH IS A APPROPRIATE COMBINATION OF COARSE SAND
AND EPONY,

THE USE OF EPOXY FOR REPAIRING WORK SHOULD FOLLOW THE INSTRUCTIONS OF THE PRODUCER

AND ALSD THE APPROMAL OF THE ENGINEER,
SECTION OF SHALLOW SPALLING IS SHOWN ™ FIGURE 3

4. SHATTERED SLAB REPAIRING

4.1
42

43
4.4
as

TO REPAIR THE SHATTERED SLAB WITH MORE THAN TWO TRANSVERSE AND LONGITUDINAL CRACKS,

THE CONCRETE SLAB NEEDS TO BE DISMANTLED AND THEN THE PIECES OF CONCRETE SLAB ARE
TO BE REMOVED. THEN THE AREA WHERE THE SLABS WHERE REMOVED IS POURED NEW CONCRETE

OVER., THE METHOD 15 AS FOLLOW 2

DISMANTLE THE SHATTERED SLABS BY USING A MACHINE AND REMOVE THEM

EXAMINE AND MAKE SURE F THE SUBBASE OR SAND CUSHION OR CRUSHED ROCK ARE IN GOOD

CONDITION. COMPACTION SHOULD BE THE STANDARD OF THE DEPARTMENT OF HIGHWAYS. SOFT SPOT

FOUNG IN ANY AREA HAS TO BE REMOVED AND REFLACED BY SUMABLE MATERIALS SUCH AS CRUSHED

ROCK OR SAND .
MAKE A HOLE AND PUT A NEW SET OF TIE BAR INTO IT. (REMOVE THE OLD SET )

THE NEW SET OF TIE BAR SHOULD BE PUT IN THE POSITION NEAR THE POSITION OF THE PREVIOUS SET

FOURING CONCRETE OVER THE PREPARED AREA. THE MATERIALS AND CONCRETE MIXING AS
WELL AS CONSTRUCTION TECHMIQUES AND BROOMING SHALL BE IN ACCORDANCE WITH THE
STANDARD DH. - S.409 REGARDING * REGULATIONS OF CONSTRUCTION CONTROL OF PORTLAND
CEMENT CONCRETE PAVEMENT " REQUIRE NECESSARILY FOR CONCRETE MIXING AS 3

FIGURE 3 SECTION OF SHALLOW JOINT SPALLING

FIGURE 4 SHATTERED SLAB

= PORTLAND CEMENT B0 KGMD

-  WATER/CEMET RATIO 055 BY WEGHT

— COMCRETE SLUMP 3-7 oM
COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 325 KSC. FOR
ISX 18X 15 CM. CUBE AT 28 DAYS.

46 JONTS SHALL BE CUT WITHIN THE SUITABLE TIME | APPROXIMATE 4-12 HOURS AFTER CONCRETE
POURING 1

47 MASTIC JOINT SEALER SHALL BE DROPPED AS APPROWAL BY THE ENGINEER

NOTES

FOR THE CONCRETE SLAB WITH TRANSVERSE AND LONGITUDINAL SINGLE CRACKS, THE ELEVATION
OF THE CONCRETE SLAB IN THE CRACK POSITION NEEDS TO BE CHECKED. M CASE OF SETTLENENT
OR PAVEMENT STRUCTURES DAMAGE WHICH CAN CAUSE CRACKS AND WHICH WILL NOT BE REPARED
BY METHOD (Z) , THE METHOD (3) SHALL BE BROUGHT TO CONSIDERATION.

TRANSVERSE AND LONGITUDINAL SWGLE CRACKS ON CONCRETE SLABS, AFTER REPAIRING BY
USING EPOXY , SHOULD BE CONSIDERED TO COMPRESS SLURRY CEMENT MORTAR INTO THE
UNDERNEATH OF THE SLABS.
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2.) DIGGING UP

3.) TAPROOT CUTTING

"
4.} CRANE -1'RUCK OR TRIPOD USING

5.) REMOVING 9.) WATERING

—Bl‘h RV, FIPE

TREE

— CUP =~ SHAPED PART

a1¥e ave mee

6.) GREEN HOUSE 10.} BV.C. PIPE INSTALLATION

-
NL[/ZZ SPRAY WITH PAINT

CUP - SHAPED SOIL

7.) PLANTING CUP - SHAPED SOIL DETAILS

——— CUP- SHAPED PART
= GUNNY = SACK
—— ROPE

THE FRST TIED ROPE
THE SECOND TIED ROPE
THE THIRD TIED ROPE

8.) SUPPORTING

2e@®e

WRAP THE TREE BY THE WNITTED ROPE
[SIMILAR TO WRAP THE WATERMELON)

DETAIL OF WRAPING THE CUP - SHAPED SOIL WITH GUNNY - SACK

METHOD OF TRANSPLANTING TREE
1. TRIMMING UNNECESSARY BRANCHES TO REDUCE VAPORIZATION OF THE TREE
11 CUT WNOR GRANCHES AND LEAVE THEM ABOUT 2° i
L2 SPRAY THE CUTS WITH PANT OR SPREAD WITH BETEL NUT TO PREVENT FUNGAL INFECTION
2. DIGGING AROUND THE TREE TO REMOVE *
21 TOOLS USED ARE A HOE, A SPADE AND A CROWHAR.
22 BIGGER OR MORE COMPLICATED GARDENING EGUIPMENTS MAY BE USED FOR BIGOER TREES.
23 DIG ARCUND THE TREE =50 CM. AWAY FROM IT AND G0 CM DEEP. USE THE COWBAR TO CUT OFF ONCE THE MINOR ROOT
24 ADJUST THE SOIL AND MAKE THE SHAPE OF A CUP (DO NOT CUT THE' TAPROOT]
26 WRAP AROUND THE TRUMK WHICH IS BEMG COVERED WITH CUP-SHAFED SOIL WITH THE GUNNY- SACK. SEW THEM TOGETHER IF Two
OR THREE GUNNY - SACKS ARE USED. TIE UP THE GUNMY -SACKS TIGHTLY WITH 30-50 ROPES. USED TRIPOD TO HOLD UP THE TRUNK
AT LEAST 21 DAYS. (SOME KINOS OF TREE DO NOT) WATERING THE GUNNY - SACKS , NOT LET TO DRY,
26 AFTER 21 DAYS EXAMINE THE TREE , F IN SUITABLE STATE , DIG INTO THE GROUND FOR ANOTHER 10 -20 CM. CUT THE TAPROOT WITH
A CROWBAR . WHILE ™ THIS STEP , DO IT QUICKLY TO PROJECT THE REST OF THE TREE,
3. REMOVING
31 WHAP AROUND THE TRUCK WITH GUNNY- SACKS.
32 LFT THE TREE FROM THE GROUND BY CRANE -TRUCK OR TRIPOD AMD HELF WITH MAN.
33 LAY THE TREE DOWN ON THE BACK OF TRUCK. UNDER THE TREE ARE PIECES OF GUNNY - SACKS PUT To FPROTECT THE TREE.
IF THE TREE (S LONGER THAN THE BACK OF TRUCK, LAY THE BRANCHES-SIDE ON THE TRUCK'S ROCF AND THE CUP- SHAPED
SIDE N THE TRUCK
4. PRE - TRANSPLANTING
41 BEFORE TRANSPLANTING , THE TREE SHOULD BE PUT TO REST I TME GREENWOUSE ABOUT | MONTH FOR SOFTWOOD OR
3 MONTHS FOR HARDWOOD. COVER THE CUP=-SHAPED PART WITH COCONUT FUZZ AND WAIT TILL THE LEAVES GROW.
42 THE TREE MAY BE PUT ANYWHERE OTHER THAN IN THE GREENHOUSE AS LONG AS THERE IS NO STRONG SUNLIGHT
5. PLANTING :
51 PREPARE A WOLE OF SZE 100 % 100 % 1.00 M,
5.2 FILL THE HOLE WITH THE EXISTING SOIL WHICH IS USED AS BASE 40 CM. THICK. PUT THE TREE ON THE BASE SLRFACE AND
TME CUR- SHAPED PART 1S AT THE SAME LEVEL AS THE EXISTING GROUND AT TOP OF THE HOLE
53 BEFORE FILLING THE HOLE, USE DILUTE LYSOL SOLUTION TO PREVENT FUNGAL INFECTION BY POURING THE GILUTE LYSOL SOLUTION
ON THE CUP~SHAPED PART OF THE TREE. THEN FILL THE HOLE WITH THE EXISTING SOIL AND COMPACTED LOOSELY UNTIL
THE SOIL 15 AT THE SAME LEVEL AS THE CUP = SHAPED PART
54 BUILD SROUND CURB AROUND THE TREE. THIS MAKES A CIRCLE WITH A RADIUS OF 1 METER. THE CURB WILL HELP PRESERVE WATER.
55 USE TRIPDD TO SUPPORT THE TREE.
MAINTENANCE
£ WATERING SHOULD BE DONE M THE MORNING AND EVENING. |
©2 WATER SPRAYING [ BY SPRINGER) SHOULD BE DONE FROM THE TOP T0 THE BOTTOM OF THE TREE (VERTICALLY).

o

&3 IT USUALLY TAKES ONE MONTH FOR YOUNG LEAVES TO COME QUT DEFENDING UFOI'_!_ THE KINDS OF TREES. IN THE MEAN TIME ,
THE TREE WIlL ALSO WEED VITAMIN B-1 AT THE MORNING AND EVENING TWICE A WEEK.
€4 AFTER ONE MONTH, FERTILIZER (15-30-15) SHALL BE GIVEN.
65 IF IT IS DIFFICIAT TO WATER THE TREE SINCE IT IS GROWN ON HARD SO SUCH AS LATERITE SOIL , THE RV.C. FIFE @ E‘E-WHH:H IS 20cM,
LONG WITH DRILLED AT BOTTOM PART @ 5 MM, WITH 10 CM. APART SHALL BE BURIED. WATER WILL BE SENT THROUGH THE PW.C.PIPE TO THE ROOTS.
6.6 THE TREE WILL GROW IN ABOUT 3 MONTHS AND WILL COMPLETELY GROW IN ONE YEAR,

NOTES :

1 ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.

2. TREES TO BE TRAMSPLANTED FROM THE AREA OF CONSTAUCTION ARE TREES THAT ARE IMPORTANT TO BE RESERVED AS
DIRECTED BY THE EMGINEER.

3, THE EMGINEER WILL ASSIGM A NEW LOCATION TO PLANT OUT OF ROADBED.

4. WHEN THE TRANSPLANTING ARE FINISHED -,!'HE CONTRACTOR SMALL TAKE CARE OF THE TREES UNTIL THEY ARE BIG ENOUGH.

5, THE <DEPARTMENT OF MIGHWAYS SHALL PAY ACCORDING TO THE SIGNS OF THE OROWTH OF THE TREES. IF THE TREES DIE,
THE DEPARTMENT OF HIGHWAYS SHALL PAY ACCORDING TO ROADWAY EXCAVATION [EARTHI. THE NUMBERS OF THE HOLES
SHALL BE TAKEN INTD ACCOUNT. )
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TABLE | MINIMUM DESIGN OF MEDIAN OPENINGS
(SU DESIGN VEHICLE , CONTROL RADIUS OF 15.00 M. } | \ REMARKS :
¢ - o AL I
T = S 5 WM CERGTH oF WeDTAN OPEHNG 1. RADIUS Ry MAY VARY FROM ABOUT 2400-120.00 M. OR MORE THE
MRIH-OF MEDIN: W ('8 - \ TABULATED VALUES SHOWN ,27.00 M.,45.00 M. AND 69.00 M. ARE
e ‘l (L8] P RG] T e bt e ESTABLISHED MINIMUM RADII FOR TURNING SPEEDS OF 32, 40, AND
' (=il i ] — .
. e Y80 = 2000 48 KPH. RESPECTIVELY:
EDGE OF PAVEMENT—— | EDGE OF PAVEMENT 1.80 28.00 as.00 —— TO AVOID A LARGE OPENING , R SHOULD BE HELD TO A REASONABLE
i { o oo 200 X = ﬂzmtnawrj:.lol:::ml:; mmﬁ:: Ilsnmﬂwﬂmi- BY THE RADI. F
. — !} % ! — 3.00 27.00 19.00 -, .
£ oF ROADWAY \ ! / iiorﬁmuwmr —_— Eos i R —d MEDIANG WIDER THAN ABOUT 9.00 M. COUPLED WITH A CROSSROAD
. ] ¥ e zs.w lo.m S OF FOUR OF MORE LANES, THE CONTROL RADIUS R GENERALLY
— 1] — i 3 3 —
] WILL NEED TO BE GREATER THAN 1500 M, OR THE MEDIAN OPENING
1 :':: ::$ :§$ Y P it N BT = WILL BE TOO SHORT.
EDGE OF MEDIAN— 1 ~EDGE OF MEDIAN : i . : - W
. H - 7.20 23.00 lzoomN. | e i
1 8.40 22.00 12.00 MIN i :
8.60 20.00 . 12.00 MIN. |
10.80 . g ) .
12.00 ::3 ::::::: REMARS
s i8.:00 R WILTH OF MEBIAN , M TAMEMEICNS T JAETERS, , WHEN . THE LENGTH OF THESE LANES IN RURAL AREAS IS GENERALLY BASED ON
18.00 12.00 MIN, 12,00 MIN, tmy R*27.00M | R=45.00 M| R=E9.00M DECELERATION CONSIDERATIONS. HOWEVER , IN URBAN AREAS WHERE TRAFFIC SPEEDS
H Vo oI R L b L b [ ARE SIGNIFICANTLY LOWER AND RIGHT-OF-WAY MORE RESTRACTIVE ,THE LENGTH MAY BE
&.00 17,00 18.00| 20 00| 23.00| 21 mfa, 00 DICTATED MORE BY VEWICLE STORAGE RECUIREMENTS, PARTICULARLY AT TRAFFIC SIGNAL
REMARKS : .00 14,000 20.00 17.00|26.00] 18.00]30.00 CONTROLLED IWTERSECTIONS. AT LOCATIONS WHERE A FULL LENGTH DECELERATION LANE
1 FOR A MEDIAN WIDTH OF 3.00 M. OR MORE THE BULLET NOSE IS SUPERIOR TO . 12.00 12,0021, 00(15.00|27 .00 |1'_.oo,ss.oo CANNOT BE PROVIDED, & MINIMUM TREATMENT {EG 3000 M, TAPER PLUS 30,00 M
THE SEMICIFCULAR END AND PREFERABLY SHOULD BE USED I DESIGN. 15.00 - | = |13.00|20.00|15.00|35.00 PARALLEL LANE) CAN STILL PROVIDE SIGNIFICANT BENEFITS.THE TOTAL LENGTH
‘ 2. FOR ANY THREE -OR - FOUR -LEG INTERSECTION ON A DIVIDED HIGHWAY THE LENGTH 18.00 - | =] = | = |4oo3r.00 REQUIRED FOR DECELERATION LAMES 15 GIVEN IN TAGLE . THIS LENGTH 13 PROVIDED BY
OF MEDIAN OPEMING SHOULD BE AS GREAT AS THE WIDTH OF CROSSROAD ROADWAY 21.00 | =1=1| = |12=cofzsc0 MEANEOF A TAPERAND. - BIRALLEL L SNE. THE L ENGTH OF TAPER: A0DFTED: 19
FAVEMENT FLUS SHOULDER AND IN NO CASE LESS THAN 1200 M [ OR LESS THAN TYPICALLY 500 M. RURAL , 30.00 M, URBAN ,OR LESS. THE LENGTH OF DECELERATION
THE CROSSRDAD PAVEMENT FLUS 240 M ) WHERE THE CROSSROAD IS A DIVIDED ! LN, O AL : I T RMMED Y MULTIPLYING. THE: LENGTH, WITH: CORRECTION
HIGHWAY, THE LENGTH OFOPENING. SHOULD BE AT LEAST EQUAL TO THE WIDTH OF ABOVE - MINIMUM DESIGN OF MEDIAN OPENINGS racror ror sRase.
THE CROSSEOAD ROADWAYS PLUS THAT OF THE MEDIAN PLUS 240 M { TYPICAL BULLET NOSE ENDS )
3. THE USED OF A 12.00 M. MINIMUM . LENGTH OF OPENING WITHOUT REGARD TO THE HRE ™ BCALK
MINIMUM DESIGN OF MEDIAN OPENINGS WIDTH OF MEDIAN OR THE CONTROL RADIUS SMOULD NOT BE CONSIDERED EXCEPT f — DECELERATION  LENGTH — -4
' (SU DESIGN VEHICLE, CONTROL RADIUS OF 15.00 M.) a7 veRr MncR CROSSROADS. THE 12.00 M MNIMUM LENGTH OF OPENING DOES NOT i Il i
NoT SCALE  APPLY TO OPENNGS FOR U-TURNS, AS DISCUSSED ELSEWHERE. - })I,
: - —H =
1 l_ D¢ BASED ON LATERAL SHIFT d
: L 1.0 M/5 FOR ADDED THROUGH LANE L
R* + EDGE OF PAVEMENT ROUNDING g e X2
TABLE | EFFECT OF SKEW ON MINIMUM DESIGN FOR MEDIAN OPENINGS i ‘Wmﬂ?“ DECEL. LANE § :HEHF:M'E 368
250 ADOED THROUGH LANE . OF LATERAL MOVEMENT [ M./SEC)
( TYPICAL VALUES BASED ON CONTROL RADIUS OF 15.00 M.} R — N 3 DEsind Lo 56 PERCENTILY DRI SFeD (I
LENGTH OF MEDIAN CPENING MEASURED 30 MAX - I.IHBAN} FOR DECEL. LANE ¥d = LATERAL MOVEMENT (M} OF VEHICLE [CR ADDED
SKEW HORMAL TO THE CROSSROAD | M.) ROAD WIDTH )
R WIDTH OF MEDIAN R FOR DESIGN © DIVERGE TAPERS .
te) SEMICIRCULAR BIELET INGE (M i
| DEGREES) A SYMMETRICAL ASYMMETRICAL
[ c & -
- — — —_— —_— — —_ —_ —_ —_ —_ P —_— P. —_— —
' o 200 27.00 19.00 - - T e e SR FUND "] b
iz hoe 1290 £ ‘ = L O BASE ON LATERAL SHIFT |
2.00 21.00 12,00 MiN = = i 0% M/S FOR THROUGH LANE MERGE L
12.00 18.00 12.00 MIN - - 1.0 M/S FOR ACCEL.LANE MERGE e e S
15.00 15.00 12,00 MIN - - {200 TO SO0 M)
: 18.00 12.00 12.00 MIN. - - s YoM
WHERE Iss
10 3.00 3z2.00 24.00 23.00 21.00 MERGE:-TAPERS D+ MINIMUM LENGTH (M) OF TAPER
" S = RATE OF LATERAL MOVEMENT (M SEC)
o0 2000, 1500 18:60 2099 AUXlLIARY TURN LANE TAPERS v - pesicN (0R 85 PERCENTILE OPERATING SPEED(1M/M)
2.00 28.00 14,00 12.00 MIN. 20.00 SCALE  ymes LATERAL MOVEMENT (M) OF VEHICLE,OR WIDTH
12.00 21.00 12.00 MIN. 12.00 MIN. 15.00 TABLE LENGTH oF DECELERR]’ION LANES REDUCTICN,
i il 1ERaH AT M, 2809 DESGN SPEED | LENGTH OF DECELERATION LANE (M 1* {INCLUDING LENGTH OF TAPERED APPROACH )
18.00 14.00 12.00 MIN 12.00 MIN 18.00 OF APPROACH i | WHERE DESIGN SPEED OF EXIT CURVE (KM/H) IS |
ROAD [ KM/H) o -] 0 0 - 850 80 70 80 20
20 5.00 38.00 28.00 27.00 29.00
50 &0 54 a5 ] — - - -
. } ; : 28.00
6.00 B0 22.00 20.00 e o T - = 38 = - - =
8.00 28.00 18.00 14.00 26.00 ™ 100 a4 a2 10 54 34 = = i
3 12.00 24,00 14.00 12.00 MIN 25,00 80 120 Nz 104 94 B2 64 a0 - -
REMARK : * 15.00 20.00 12,00 MIN 12.00 MIN, 23.00 . 90 140 =4 o 18 102 88 70 44 =
- e B S A e o o ez 154 144 132 1a 100 80 50
) IN GENERAL , MEDIAN OPENNGS LONGER THAN 24.00 M, OR 30.00 M. SHOULD BE AVDIDED, TR PO LEVEL BRADE L TARLE T CCRNERTIONG FOR SREDE Y,
REGARDLESS OF SKEW. THIS PLAN MAY CALL FOR SPECIAL CHANNELIZATION , RIGHT - TURN LANES, =0 B.00 Ao 34.00 32.00 . 4200 t LENGTH REQUSRED WHERE A VEWCLE DECELERATES TO 4 STOP CONDITION. |
OR ADJUSTMENT TO REDUCE THE CROSSROAD SKEW, ALL OF WHICH RESULT IN ABOVE- MINIMUM DESIGNS 000 o £ 5.0 s
.00 31.00 23.00 17.00 36,00 .
12.00 ‘2r.00 . 15.00 33.00 TH
15.00 23.00 115 z 12.00 MIN 30.00 ; R KINGDOM OF A"'AND
MINIMUM DESIGN OF MEDIAN OPENINGS il i i el 2aan TABLE | CORRECTION FOR GRADE MINISTRY OF TRANSPORT AND COMMUNICATIONS
( EFFECT OF SKEW ) - : : ’ : : RATIO OF LENGTH ON GRADE TO DEPARTMENT OF HIGHWAYS
NOT 10 SCALE a0 3.00 44.00 38.00 35.00 63.00 —— LENGTH OF LEVEL STANDARD DRAWING iy
6.00 39.00 32.00 27.00 58.00
- UPGRADE DowNGRA MEDIAN OPENING
NOTES . 9.00 35.00 27.00 20.00 52.00 e
L MEDIAN OPENING SHOULD BE 3 - 5 KM, INTERVAL FOR RURAL AREAS WITH VILLAGE Lt £29:00 Eam 19:09 e 9= i 19 DESIGNED | COH B CONSULTANTS |cu:cx=u: éf* DATE JULY 1894
. 15.00 24.00 12,00 12,00 MIN 4z.00 3—an L 1z
LERM LML, LONE . THE INTERVAL 18.00 19.00 + 15.00 | 12.00 MIN 18,00 5—6% o8 138 SUBMITTED : ﬂj_ﬁo-r-rr SCALE NONE
2 MEDIAN OPENING IN URBAN AREAS SHOULD SE 250 M. {MINIMUM | INTERVAL (FOR THE LARGE CITY). s :
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