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1dgns K =0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So
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3.1 UHIN PRIME COAT, TACK COAT, SEAL COAT
453 K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 UHINY SURFACE TREAIMENT SLURRY SEAL
ldgms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 URIN ASPHALTIC CONCRETE, PENETRATION MACADAM
¥gms K = 0.30 + 0.10 M/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo
3.4 PuiiauuRsunIAETuWEN vuneds irauunoundeildvanaly Fwsznause
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wdnuiaeedznu (RC. BRIDGE APPROACH) e
19g9s K = 0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So
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(RC. BOX CULVERT) veduilasiadnensuninasuman deufusdmeuninasumén vifioude
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waglasasnsauta BULK HEAD GATE uasauviewdn
lgns K = 035 + 020 It/lo + 0.45 Gt/Go
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ligns K = 040 +0.151t/lo +0.25Ct/Co + 0.20 Mt/Mo
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5.1 1uavie AC way PVC
5.1.1 Tunsaifidaduidanmieuazviogunsalld
l¥ges K= 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 lunsdifSuinaduddanvie AC waswiegunsal
Tdgms K=0.40 + 0.10 I/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 lunsddSudradiuddanvie PVC waewiogunsel
l9gns K= 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo
5.2 ynnviemdnwileauazyie HYDENSITY POLYETHYLENE
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5.2.1 lunsalgindndanviauazwiegunsallv
dgms K = 0.40 +0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 Tunsdinfsuiadudiammiemdnmilewasvisegunsaluaglismfieny TRANSMISSION
CONDUIT
ldgns K = 0.40 + 0.10t/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 TunsdigSusradudinvvie HYDENSITY POLYETHYLENE uagvagunsel
liges K = 0.50 + 0.10t/lo + 0.10Mt/Mo + 0.30Pet/Peo
53 wuﬂ%’uﬂqﬁawqimﬁeiqﬁ'luamm SECONDARY LINING
ldgns K = 0.40 +0.10 It/lo + 0.15 Et/Eo + 0.35 GIPY/GIPo
5.4 9117198 PVC iumenaunsn
’L‘gﬁﬁ‘i K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVCt/PVCo
5.5 uevie PVC naunse
'qum'i K = 0.25+ 0.05It/lo + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 NuNWiamanenudngd
ldgms K = 0.25 +0.25 It/lo + 0.50 GIPt/GIPo
Ussinnnuuasgnanaluilamsauieasisesmsinihinendausis ssmelnesidy
5.7 aunsaiesEuuavduigwazanillnihdey
5.7.1 swdakaalasadnaneduazgunsal sausnuinsgunsailiihanlnihdes
dwmunufssaalasuninasdaazgunasl Usznaudednunzaudsiidio PRELIMINARY WORK
(Nt BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE ASSEMBLIES.
CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES GROUNDING MATFRIALS
dnsunuinsgunsailiinanilliides mnefls lawenshndegunsallwituindy

l¥ges K = 0.60 +0.25 It/lo +0.15 Ft/Fo

(wfehvin uies)
[
SMYNIULTNNNNARYNA



Fo1.2:
i

5.7.2 sudeadregusniailii (TOWER FOUNDATION) waszaufinia BOUNDARY POST
ldgns K = 035 + 0.201t/lo + 0.20 Ct/Co + 0.10 St/So + 0.15 Ft/Fo
5.7.3 ouneaiegusngunsalliihanilwihees
ldgms K = 050 + 0.201t/lo + 0.15Ct/Co + 0.15 St/So
5.8 undeuaraananduAaUNIASALT
58.1 NuENduABUNIRSALTY
lgms K = 0.35 + 0.15It/lo + 0.20Ct/Co + 0.305t/So
5.8.2 nuL@LduLUY CAST IN PLACE
Ians K = 0.30 +0.10 /lo +0.25 Ct/Co + 0.35 St/So
Uismm'muasqmcﬁaiﬂﬁ"'u’mmxmudaa"ﬁwmmﬂWﬁ'}ﬁ’mﬂ“ﬁmmmﬁgu
5.9 MUNDATNANAITIFITFUULTIAU 69 — 115 KV.
59.1 lunsdifiraduddnmiaquaswiogunsalli
ligns K = 0.80 + 0.05 It/lo + 0.10 Mt/Mo + 0.05 Ft/Fo
59.2 Tunsaingsuhaduginmianviagunsel

Igns K = 0.45 +0.05 It/lo + 0.20 Mt/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo
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Fo = dvlinaihiufisanyuds lufoufiegesszmnasa

ACt = sudisiemieduwudledu luieufidwuusasan

ACo = sudisameduudledu ludsufilavossznmasin

PVCt = dailsanvie PVC Tuidouiidenuudazan
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GIPo = faiisAvewdnoudingg ludsuiilageslseninsien
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PEo = swils1A1vie HYDENSITY POLYETHYLENE luifieufidngesdszningien
Wt = seiisimangliih ludeufidsnuusazon

Wo = faflsimangliih ludeufilaeesUssmasm
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S |RETAINING WALL TvPE 18 M, 50,00 DWG.NORT=101

5 CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK sam. 1,345.00 -

7 MOUNTABLE CURB AND GUTTER M, 562.00 IDWG-ND.50~709
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TYPICAL CROSS -

L5 CM. ASPHALT CONCRETE WEARING COURSE
——5 CM. ASPHALT CONCRETE BINDER COURSE
20 CM. CRUSHED ROCK TYPE BASE LAB. CBR.BO % {MIN)—
15 €M, SOIL AGGREGATE SUBBASE LAB, C.HR. 25 ZIMIN,)
15 CM. SELECTED MATERIAL "A" LAB. CB.RID % (MIN.)
COMPACTED EMBANKMENT LAB.

CEBRE % (MIN.)
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FAWUUR 0.40%0.40 LURT Compressive Strength 210 ksc.(Min,)
For15¢15x1 Scn.Cube At 28 Doys. \MONIESY RB @ 6 mm. ® 0.20 m. §
Or Stesl Wire Fabric (TF NECESSARY)

CONCRETE SLAB 7 CM. THICK WITH COMPACTED SAND 5 CM. THICK ————— |

R.C. DITCH SPECIAL TYPE ™" (STEEL COVER)

MOUNTABLE CURB AMD GUTTER (IF NECESSART)

RETANING WALL TYPE 1B (IF NECESSARY)
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REPLACED WITH KEW PAVEMENT
MATERIAL AS DIRECTED BY THE ENGINEER

——LIMIT OF EXCAVATION

|U 30 yames |E_3|U
lvmlss W — LIMIT OF EXCAVATION
1030
FROFILE

SOFT SPOT EXCAVATION ON EXISTING ROAD

GENERAL NOTES

ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN.
2. REFEREMCES : SPECIFICATIONS FOR HIGHWAY CONSTRUCTION, STANDARD DRAWING
& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS
ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND
BOX CULVERTS SHOWN ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR
TO CONSTRUCTION AT EACH DRAINAGE SITE
ALL LOCATION AND SKEW ANGLES FOR CONNECTION ROADS ON PLANT & PROFILE DRAWINGS MUST
BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH CONNECTION ROAD.

SURFACE OF SIDE ROAD CONNECTION ARE SPECIFIED ON PLAN AND PROFILE SHEETS,

PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER , FOR DETAILS
OF TYPICAL CROSS SECTION REFER TQ STD. DWG. NO. MD. 201 & MD. 202

R.CPF. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED

RELOCATED OR INSTALLATION MUST BE VERIFIED AND DIRECTED BY THE ENGINEER
EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED BY EMNGINEER,

| SHOULDER,

CARRIAGE WAY

NEW LEVEL-
2.5% N\

£ 74
FILL—/ cuT —L/j‘/‘a—J
REMARKS —

1. THE NUMBER OF BENCHING DEPEND
ON THE HEIGHT OF THE EXISTING ROAD

2. PROTION "A" SHALL BE DIRECTED BY
THE EMGINEER

3, PROTION "B" SHALL BE WIDE ENOUGH
FOR COMPACTING BY HEAVY EQUIPMENT

4. THE CONSIDERATION OF SOFT AREA OR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD & METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FAILED AREA

FINISHED GRADE
EXISTING LEVEL
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R.C.MANHOLE TYPE C  WITH CONCRETE COVER

MOUNTABLE CURB AWD GUTTER (IF MECCESSARY)
NEW R.C. PIPE CULVERTS [DIA. 1.20 M. CLASS 3

—R.C. MANHOLES TYPE C FOR R.CP. DIA1.20 M. WTH R.C. COVER (i)
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MOUNTABLE CURB AND GUTTER (IF NECCESSARY)
R.C. DITCH SPECIAL TYPE "1” (STEEL COVER) (IF NECCESSARY)
RETANING WALL TYPE 1B (IF NECCESSARY)

CONCRETE SLAB. 7 CM. THICK WITH COMPACTED SAND 5 CM. THICK
FAUVUIR 0.40%0.40 WAT Compressive Strength 210 kse.(Min.)
For15x)5x15cm.Cube At 28 Duys.manlﬂl.l RB @ 6 mm. @ 0.20 m. §
Or Steel Wire Fabric {IF NECCESSARY)
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R.C. DITCH SPECIAL TYPE ™" (STEEL COVER) (IF NECCESSARY)
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R.C. DITCH SPECIAL TYPE ™1" (STEEL COVER)
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3‘.‘“1‘11 NUII+451 - NUI4+011 R

@12 MM.@ 015
=10=29 MM _ ____

STEEL COVER @ 5.00 M.
12 MM. % 7.5 CM. PLATE ® 5 CM. C/C

B9 MM DD LOMB @ 030 Mo

i ;ﬁﬂwa PVC ¢ 2" @ 0.50 4 ANCHORAGE BAR + \
0.02 — SURF ACE NG 0.02 SURFACE
oas| O | /Y 7 il SURFACE \ oTER0e— g L A SURFACE
1 BASE COURSE § I COURSE
e Em— . ) [ soxsoxe M— oy ) BiSE _ 4
TN = ~ Z =4
‘ \ SURFACE COURSE \ SURFACE COURSE
L %8 MM- @ 045 M. || \ ST b AR M RSN, i s v cap
0.50—1.20 ,f( VC. PIPE ¢1" @ 2.00 M. INTERVAL WEEP HOLE / FVC, PIPE @1 @ 2.00 M. INTERVAL WEEP HOLE
. : 66 MM. @ 0.20 M. WITH PERFORATED HOLE 96 MM, @ 2 CM, 0.50-1.20 36 MM. @ 0.20 M. WITH PERFORATED HOLE @6 MM. @ 2 CM.
J WITH 45" DIAGONAL, AROUND THE PIFE, / WITH 45" DIAGONAL, ARCUND THE PIPE,
d o COVER WITH GEO TEXTILE SEe! o COVER WITH GED TEXTILE
10-86 MM. 10-¢6 MM.
[ 49 MM. @ 0.15 M. | // 49 MM. @ 0.15 M,
0.05 ‘ // {005 //
| T ELT T A .
: U i 8:13 e il s i
0.10 P bR S LEAN CONCRETE 1:3:6 BY VOLUME 0.10 S T e LEAN CONCRETE 1:3:6 BY VOLUME
. a s [ . 4 A i
0.10 ¥ COMPACTED COARSE SAND 010 B COMPACTED COARSE SAND

|O1d 0.15! J 0.05

0.05 | |0.15k.19

SECTION OF R.C. DITCH SPECIAL TYPE "1" (STEEL COVER)

.10l 015 ] | 005 005 Io_labﬂd

SECTION OF R.C. DITCH SPECIAL TYPE "1" (STEEL COVER)

SCALE 13175 SCALE 1:175
fevie PvC 2 27 @ 0.50 W
NOTES :
i . « 5l FURE 65 i, o 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
(T 7. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
12 MM. % 7.5 CM. PLATE
f STRENGTH OF 20 MPo.(204 KSC.) FOR 15x15%15 CM. CUBE AT 28 DAYS,
= — CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
0.14 3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 FOR ROUND BARS.
4. STRUCTURAL STEEL SHALL CONFROM TO TIS 1227 GRADE SM400 AND PAINTED
/ _'_0 - WITH RUST—OLEUM PANT OR EQUIVALENT IN TWO LAYERS WITH AND OIL PAINT ONCE.
/ : 5. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETERS.
i 6. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHERWISE INDICATED.
0.70 / 0.14 7. JOINT IN R.C. DITCH TYPE R.C. DITCH SPECIAL TYPE "1" (STEEL COVER)
o SHALL BE SPACED AT 10.00 M.INTERVAL. WIDTH OF JOINT 1S 1 CM.
0.14 AND FILLED WITH MORTAR ( PORTLAND CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
= 8. R.C. DITCH SPECIAL TYPE "1" (STEEL COVER) CROSS DRAIN AT CONNECTION ROAD
0.14 SHALL BE PRECAST 1 M. LONG WIDTH OF THE JOINT IS 1 CM. AND FILED
—— ——Mxﬂf” (Tve.) WITH MORTOR ( PORTLAND CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
\- = : 9. P.V.C. PIPE SHALL CONFORM TO TIS. 17 CLASS 13.5
D 12 MM. x 7.5 CM. PLATE
0.05 0.05
0,1d| ! 0.50 ]I lb,IQ
0.80
ATUNIIVB S
PLAN OF STEEL COVER @eu wued |ﬁﬂ UUFT |'m'u g_
SCALE 1ehrR Pty ST Mim A— quwai7
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Y A\vh-dhx -
HE vie1?




0.30 0.20 0.30
[SEE NOTE 7.
0.15_, | 0.05
|

0.25 _(MIN,)_‘J@_L{ ~

SLOPE

PAVEMENT STRUCTURES

CONCRETE CURB AND GUTTER

NOT TO

SCALE

€ OF MEDIAN

MEDIAN | WIDTH

L 0.30 0.20 0.30

]
[SEE NOTE 7.)
0.15_, | 0.05
|
—2.5 CM, CHAMFER
— —EDGE LINE
7 — -
[=]
= .
S . SLOPE
- - i+
F
2 B
¥ tod
o~
o s L
i »,

-

SLOPE

—_—

PAVEMENT STRUCTURES

CONCRETE CURB
NOT TO  SCALE

I 0.30 0.30 0.30 |
|
0.15_, 0.15
|
EDGE LINE
0 SLOPE
¢ - 8% " 2 s
o 4,
. 2 I
b Ya a +
a . s
3 4, .
a .
z
|
SLOPE

PAVEMENT STRUCTURES

MOUNTABLE CURB AND GUTTER

NOT TO SCALE

¥ IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS. SPECIFY HIGHNESS TO BE 23 CM.

GRASSING, NUAN NOI

CONCRETE CURB & GUTTER:
OR CONCRETE CURB

INMNER EDGE UNE‘\
-— SLOPE

=— SLOPE

EARTH FILL IN MEDAN
(SHALL BE TOP SOIL)

CONCRETE CURB & GUTTER
OR CONCRETE CURB

INNER EDGE LINE

SLOPE —

SLOPE —

R.C. PIPE CULVERT

PAVEMENT

D:ystd dwg 2015%60— 70(REVOD)

COMPACTED SAND

DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN
NaT 10 SCALE

BLACK OR YELLOW OR RED STRIPE
WHITE STRIPE
SOLD LINE

(SEENOTE 7). ~URB MARKING DETAIL

NOT TO SCALE

oso | os |

PLAN

NOT

OF INLET DRAIN

TG SCALE

“

SECTION  A-A

NOT

TO SCALE

_—EDGE LINE

=)
o
e
5

] ] SLOPE

ﬁ{

SLOPE

PAVEMENT STRUCTURES

MOUNTABLE CURB

NOT TC SCALE

NOTES :

T
2,

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSWVE STRENGTH

OF 25 MPo. (255 KSC.) FOR 15x15%15 CM. CUBE AT 28 DAYS, CEMENT SHALL
CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.

WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS

ENAMEL PAINT AND CONFORM TO TIS. 327,

LOCATION FOR CURE MARKING SHALL BE AS SHOWN ON PLAN

OR DIRECTED BY THE ENGINEER.

JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL BE

SPACED AT 10,00 M. INTERVAL, THE WIDTH OF THE JOINT IS

1 CM. AND FILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)
EY VOLUME.

THE WIDTH SHALL BE 0.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

CONCRETE CURB & CURB AND GUTTER

DESIGNED : 0.0H. & CONSULTANTS ‘OHECKED: R AT |paTE: OCT 2015

A

SUBMITTED :

SCALE : AS SHOWN

(DIRECTOR OF LOCATION & DESHGN BUREAL}

OWG NO. GD-709

APPROVED : é 2’.

REF. REVISON

SEHATURE

SHEET NO.

DATE (FOR DIRECTOR GENERAL)
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L (MAX. 3.00)

i (SEE NOTE 9) 4 i i 5
| - ~——RUBBER RING
- _.]4_._ d
] - - 5 a5 - |
t
BN e e > FLOW LINE G—g—-——f . e FLOW LINE G o . e powNE
INTERIOR JOINT SPACE =
SHALL BE MORTARED
FLUSH ON LOWER HALF
OF PIFES (CEMENT AND
- - SAND RATIO 1:2 BY VOLUME)
_________.._.-___________._.___._._._._Q a
- 5 o=
4\—MORTAR 1:2 BY VOLUME—— —— RUBBER RING
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
et WITH RUBBER RING
B = |
! = — PIPE CONNECTION DETAILS
] NOT T SCALE
Y 's
TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.C.PIPE CULVERT| INSIDE WALL MIN. CIRCULAR CRUSHING LOAD |  MAXIMUM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CLASS DIAMETER ] RE[NF%RCEMENT TO PRODUCE  [CRUSHING LOAD STRENGTH FOR 15x15x15 CM. R.C. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
0.30 CM. CRACK | (KG./M.) CONCRETE CUBE AT CULVERT NOT
MIN, 1.00 D oM, oM. /M.
- (Lséz :olzo 9)) (:m)) s i WIOTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TIS 128.
B | M. e - CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
T = 3 _L_’L e {KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
= - ._.* J_ - = = = = — Y = REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
f STANDARDS.
40 6.0 25 = 4080 6120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 7.0 38 = 5,100 7,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
60 7.5 5.7 - 6,120 9,180
p 35 (357) .0 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRGULAR REINFORCEMENT
P S SR e S e e |1 O - 80 9.5 5.8 41 8,160 12,240 SHALL BE 2.5 CM. IN AVERAGE BUT-NOT LESS THAN 1.5 CM.
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIP .
100 1.0 7.0 5.2 10,200 18,300 SPACING TOR FITE SIZE 8 0D LM
OR SMALLER SHALL BE A MINIMUM OF 4—¢ 4 MM. BARS OR
120 12.5 8.9 6.8 12,240 18,360 P B-9 4 MM. BARS FOR PIPE @ 60 CM. OR LARGER.
- G i 6 i s 40 (408) §i 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE # 30 CM.
TO # 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
s b —] 20 o L5 - 1i930 060 =9 i ® 100 CM. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
ot ‘-a N - © i 40 6.0 1.5 _ 2650 4,080 THAN THEIR WALL THICKNESS.
o L
4. THE CULVERT WHICH HAVIN N
| o 1o Ll - - - B S o AVING TRANSVERSE REINFORCEMENT IN ELLPTICAL
| (MIN. 1.00) df CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE .9) 5 80 75 . - 3,980 &i120 % (a7 i 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
80 a5 40 _ 5,300 8160 ' TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYPE 6 CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON DRAWIN
100 1.0 4.2 3.2 6,630 10,200 ! URTARED s oM THE DRAWNG
DETAIL OF R.C. PIPE CULVERT RAESAM MR SR
NOT T0 SCALE 120 125 5. 38 7,880 12.240 J 7. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 55 9,950 15,300 / THE SOFT CLAY WITH CBR. < 2%
8. RUBBER RING SHALL CONFORM TO TIS. 237
D+2T+14 W 9. CULVERT LENGTH (L) SHALL BE 1,00 M, UNLESS OTERWISE SPECIFIED.
7 D+2T 7 . B 040 | - 2-9 & MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
// RCPIPE CULVERT]  INSIZE WALL PIPE END DETALS (CM.) UNDER PAVEMENT.
CLASS DIAMETER n 11,REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
) o © (oM BELL & SPIGOT TYPE TONGUE 8 GROOVE TYPE B
] 3
(cu.) t 1
1 4 2 5 4 (:ﬁN‘) a b ¢ d
30 5.0 8.0 6.6 0.4 85 15,0 1.9 0.8 23 30
-+ -
b g
£ - ol 10 5.0 6.7 7.6 0.4 9.7 18.0 2.3 1.0 27 30
= ¥
3 a 50 7.0 7.0 86 0.4 105 | 210 2.8 1.0 32 40
60 7.5 7.6 9.1 0.4 1.4 | 225 28 1.5 3.2 40
| 283 KINGDOM OF THAILAND
| B 80 85 8.9 1.1 0.4 137 | 285 38 1.5 47 4.5 MINISTRY OF TRANSPORT
e [
10 " : 12,6 4 15. 3 43 2.0 4.7 4
\ o 0 9.5 2 o 5.0 23.0 5 DEPARTMENT OF HIGHWAYS
\ . -PROPOSED PIPE CULVERT STANDARD DRAWING
E: 2-RB 6 MM. AROUND R.C.COLLAR 120 12.5 101 141 0.4 16.5 37.5 4.8 2.5 5.2 5.0 R.C. PIPE CULVERT
“—RB & MM. © 0.40
w XISTING PIPE CULVERT DIMENSION AND REINFORCEMENT DETAILS
3 R.C.COLLAR O e 150 15.0 10.0 16.6 0.4 177 | 5.0 5.7 30 6.3 6.0 _
& W = 20 CM. FOR D EQUALS TD &0 CM. OR MORE DESIGNED : D.0H. & COMSULTANTS lcusc&su: e.lE.&Jm;:c.«'nou DATE: OCT 2015
2 P
: TRANSVERSE SECTION LONGITUDINAL SECTION —— P SCALE: AS SHOWN
2 (DIRECTOR OF LOCATION & DESIGN BUREAL) DWGNG, DS<1a1
= PIPE EXTENSION é_ < '
[ AF D: "
: NOT o SCALE REF. REWSION SIGNATURE | DATE {FOR DIRECTOR GEMERAL) SHEETHNO. 89




2. \ald dwy 2015\D5-102{REVD)

i——FINlSHED GRADE ‘

D/2

OR .60 MIN.
(=]

ORIGINAL GROUND I._INE‘]

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

r—FIMISHED GRADE r
1 1

~=BACKFILL — FINISHED GRADE F L~ BACKFILL
1 | /
i ___TRENCH WDTH /
| [ /1
% , i %
= L -
= d N7 RO 2]
-F P o
* g '
1 [=]
,] @:; 0.3 0.30 i SPIGOT TYPE
& — TONGUE AND GROOVE TYPE .30 ; Al BELL AND
; i | 0.3 o
Ay 22 _l fapel -~ g% WITH RUBBER RING
L oz . i 3
3o 3
©E -~ |$
] D = INSIDE DIAMETERS ORIGINAL GROUND LINE— 5
)
i i

LEAN CONCRETE 1:3:6 BY VOLUME

CASE |

[BWHLL

0/2
OR G.60 MIN.

L___ _ 9.00 MAX.
COMPACTED
NT

SOFT SOIL FOUNDATION, CBR < 2%)

\—30 cM.' SAND
“——LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

COMPACTED | EMBANKMENT

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

1. THE PROJECTION METHODS SHALL B£ USED FOR PIPE INSTALLATION.

2. THE PIPE LINE LAYOUT SHALL BE SUITABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG
THE LINE..OF CULVERT. SHALL BE RREPARED.- TG THE- SRECIFIED - SLORE,

3. PIPE BEDDING SHALL BE TYPE (a).(b) OR (¢} AS SHOWN ON THE DRAWING AND SHALL DEFEND
UPON PREVAILING SCIL CONDITION AND THE JUDGEMENT OF THE ENGINEER.

4. AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH IN A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE FIPE SHALL BE
CONSTRUGED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE
UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

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

1. PIPE INSTALLATION SHALL BE BY TRENCH METHOD. SUBGRADE SHALL BE FIRST
CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 CM, OVER TOP OF PROPOSED PIPE.

A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN O THE DRAWING.
TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.

2. THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEDDING TYPE SHALL BE
(a)(b) OR {c) DEPEDING ON FOUNDATION SOIL AN AS DIRECTED BY THE ENGINEER.

3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWING. BACKFILLING
OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
JOINT HAVE BEEN COMPLETED.

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

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

REINFORCED CONCRETE CULVERT PIPE INSTALLATION (FILL HEIGHT OVER 9,00 M.)

1, AFTER EXISTING GROUND HAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION.

COWCRETE BEDDING FOR PIFE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION (B

THE NUMBER OF FIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.

A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION (B

EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO

WM

g 8
ORIGINAL GROUND LINE— @ = -~
N . - LIGHT WEIGHT M&TEH!AL BACKFILL =
L I S LETTOITIIT IO T e l||l||ll|||||H|
30 CM. SAND . P3N
| — PREPARED SUBGRADE L@ d= nDo + (n—1) Do/2
Do= OUTSIDE DIAMETER OF GULVERT
n= NUMBER OF ROWS OF CULVERT
b) ORDINARY BEDDING
®) LONGITUDINAL SECTION
SCALE 1: 250
CASE Il : GENERAL SOFT FOUNDATION, CBR > 2%)
. e ¢ ~PAVEMENT
i /
~FINISHED GRADE TZ BACKFILL f :
' |
7 ] |
TREMCH WIDTH 8 i : 8
| P2 § © et —®
= : : | !
, = &) | i 1
g1 - ¥
E‘Eg _Q._J_q_‘ | 0.30 i ; i !
| | | DE 5]
o | A8 D e e i e
E i 4 | |
ORIGINAL GROUND LINE — "’55 1 | i i
I | L d @ o
e —— ’ [0 J
P P Y

D4 c'f?@ma PIPE

T} 30 M. MIN. & 0.75 O MAX.

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

| -10 CM. SAND
———EARTH CUSHION
CASE Il : ROCK OR UNYIELDING FOUNDATION
R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NoT
NOT TO SCALE

Do/2

P jJ‘____L‘ ir”t _______

1
CONCRETE CRADLE BEDDHNG -
1:3:6 BY VOLUME

SECTION & — &

T0

THE (@ — (B LEVEL, “d" METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERMISION BY THE ENGINEER.
5. A TRENCH SHALL BE EXCAVATED TO A WIDTH "d" METERS WITH VERTICAL, SMOOTH WALL AND
BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINEER.

o

. A) WHEN FILL HEIGHT IS LESS THAN 1B.00 M. THE CONSTRUCTION HAS REACHED THE ® - (B

LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL.
B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE @ - @ LEVEL IS REACHED.
7. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WITHOUT COMPACTION.

]

COMPACTED BY METHODS NGRMALLY USED.

bl

ALL DIMENSIONS ARE IN METERS UMLESS OTHERWISE INDICATED.

THE REMAINING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

BUREAL OF LOCATION

DESIGNED : £.0H. & CONSULTANTS |CHEOKSD: & DESIGN

DATE: OCT 2015

SUBMITTED :
(DIRECTOR OF LOCATION & DESIGN BUREAL)

SCALE: AS SHOWN

SCALE

BENATURE

(FOR DARECTOR GENERAL)
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NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 20 MPo.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
REINFORCEMENT STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
. STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400
. FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
. STRUCTURAL STEEL STEEL SHALL BE PAINTED WITH RUST-OLEUM
PAINT OR EQUIVALENT TWICE ANO WITH OIL PAINT ONCE.
. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHER WISE IN DICATED,
. LAF LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.
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RETAIMING WALL DIMEMSION

H (M) | 061 070 0.80] 0.80] 1.00]1.10[1.20]1.30] 1.40[ 1.50] 1.60] 1.70] 1.80[ 1.90[ 2200

B (M) |o0.85 070 o,?sf 0.85 0.90/ 0.95{1.00| 1.05{1.15(1.25| 1.30 [ 1.35{1.40| 1.45| 1.50

SAND EMEANKMENT

50 M
1.50 M

S50 M
1.50 M

1" CRUSHED ROCK OR 1" GRAVEL

“GEOTEXTILE WEIGHT 200 g/m (MIN)
SHALL CONFORM TO ASTM 3776
WRAPPED AROUND

LEAN CONCRETE 1:3:6 BY VOLUME I
7

COMPACTED COARSE SAND —~

0.1010.10

RETAINING WALL TYPE 2A
SCALE 10

L B

SLEEVE PV.C. PIPE # 0.10 M—

EXISTING GROUND
lm/m \_,

&
(=]

DB1Zz @ 0.20

H = 0.61-2.00 (MAX.)

ol

GilkPe) | 30| 33 35 37| 40| 3| 47| 50| 53| 54| 57| 60| 83| 66| 70

RETAINING WALL TYPE 2B (FOR SIDE FILL)

RETAINING WALL DIMENSION
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NOTES:

. ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.

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

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

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

5. IN CASE OF SPLICING, REINFORCEMENT SPLICING SHALL

BE MADE BY BUTT-WELDING WHICH THE STRENGTH OF WELDED

JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH OR BY

LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN 20

TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
REINFORCING STEEL (40 TIMES THE BAR DIAMETERS FOR STRUCTURAL
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GRADE REINFORCING STEEL). LOCATIONS OF THE LAPPED BARS SHALL BE
SPACED APART UNDER CONSIDERATION OF THE ENGINEER.

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