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1.6 YMAMNSaU81IANS AUaN AWAR WeaIneAsinesauliiiu m wns

dgms K =0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So
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dmsunmsauiulivenenuiamsnufuvionsevietandunitimsmunuaumives
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MATERIAL, UNTRETATED, BASE uway SHOULDER

14ans K = 0.30 + 0.10 It/lo + 0.40 Et/Eo + 0.20 Ft/Fo
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dgms K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo
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Lifiu o Alawns sniunueszdnglueddedddnallndugs

l9gns K =0.45 + 0.15 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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3.1 UAIMNN PRIME COAT, TACK COAT, SEAL COAT
19gns K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 91URINS SURFACE TREAIMENT SLURRY SEAL
ltgms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 URINY ASPHALTIC CONCRETE, PENETRATION MACADAM
14ams K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo
3.4 PufauuRsunIaEEuWEn inefi Anauursundaildindniasy Fwsenaudie
arunsavandunsonsunsandnnddouin (WELDED STERL WIRE FABRIC) wnifies (DOWEL BAR)
w&nfn (DEFORMED TIE BAR) uazsesiesinigg (JOINT) vl Whanemmsaiusuiiunsunisada
wanusueeasnu (R.C. BRIDGE APPROACH) e
1dgms K =0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 nuvesTuenounsmEsIwanLazUeRn mneds versunimasmdndmiu
MusTUIEh (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) a'mi'm'ix‘l.l'nfﬁﬂauﬂ‘%mzﬁumﬁﬂ
NUAAABUNIIESLIMEN TN UNET AL USMNANAADEENIY SasaulBRnABUNSMESLIMENLAZ Y
AoUNSALESUMANIURTIsULULLaTdNYIzUAGIBAReiY WU uUeRn (MANHOLE) vie¥esansTvisdnyi
vieforanelnin (Judu
ges K =0.35+ 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 nlpssadneeuninESumdnuasnudouiunds wuieds aewunounmETIMan
TnssadugusnasuninaSumdnaeaeniy  (RC. BEARING UNIT)  viewdAsuasunImaduman
(R.C. BOX CULVERT) wefinilassadrsnauninasumdn deufusdnouninaumdn iteuie
AEUNSESIWMEN warAsrdoad aduiiidnvaadendety
l¥gns K =0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 swlpssaiandn vanei daswumdndgmiuauiuiuouu lasavandwmsu
Aosstheasasstaunugs wilifusegs vy ailnsviem]  sidemulasandnduiifidnuae
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Idgms K= 0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + + 0.40 St/So
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sam agwuh vieaen laveu uazenasvaysemuniiadug Hlifiuiusznemdn wilinufanueians
gausemuuelvg Wy dhemesruieindy visenmsvaussmuussnevveasdeududy
l9gns K= 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
4.2 UDATTAUTEMUTIUTMEN Mnefls 81A1sARUASAIESuVANYHAR1aY
fireaduluuwieaosduimiornesszuis iRemuassiuLasviotinah 18 viedshidun
VioszUIE Usenssuenin s vienen uavemsvaUsEMLTdadgg Auusrue
wilsisuesruoesvaussmununelvg Wy dhe messuietihdu vissmsvalssnulsvneuaes
Gowdusu
l¥gms K = 0.35 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 $uUIusEUe TRASMRACK uag STEEL LINER vanefls viussunewdniaiesnitu
uarlAsewnTIna BULK HEAD GATE uasauviewdin
l9ges K = 035 + 0.20 It/lo + 0.45 Gt/Go
4.4 yuminiaiunounds wag ANCHOR BAR. mnefls ndniduildiaSulununeuninuay
win ANCHOR BAR va311ui1e meszunetindu vissenensvausenuusznauvondou delldgauen
eemznumdndina vty
ligns K = 025 + 0.151t/lo + 0.60 St/So
4.5 nupun3aliTmanuazaouniaaARael el NunsunImESIwENTIvauTe
WENBENINUENAMIAAIMINTBINLENY MesrUIBduniesAsaUssniuUsenauveadou Feiidoya
LENTBENITURBURSARNET I
ldgms K = 040 +0.151t/lo +0.25 Ct/Co + 0.20 Mt/Mo
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visauiuantin Lﬁaﬁmﬁmﬁngu waglTINANIUYINLINIUTINGIATTAUTEVINU DUUKAZEIANTHNNY Lag
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l9gns K = 040 + 0.20 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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5.1 9uavie AC uag PVC
5.1.1 Tunsalfhdradugdavvieuagviogunsalli
lgms K= 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 TunsdlfFudraiuddamvie AC uazviegunsal
ldgms K=0.40+0.10 It/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 lunsdlffudraduddamvie PVC uasviagunsal
l9gms K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo
5.2 nunwiswanmileauazyie HYDENSITY POLYETHYLENE
5.2.1 Tunsalgfindnsdanvieuasvisegunsalli
1tgns K= 0.40 + 0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 lunsdiffFuiaduidavviomdnniiuasviegunssitaglfsuisnu
TRANSMISSION CONDUIT
1gns K = 0.40 + 0.101t/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 lunsdififfuiraduddanvio HYDENSITY POLYETHYLENE uasw3egunsal
ligns K = 0.50 + 0.10lt/lo + 0.10Mt/Mo + 0.30Pet/Peo
5.3 suuiuusssruuglieddniuagan SECONDARY LINING
l¥gns K = 0.40 + 0.10 It/lo + 0.15 Et/Eo + 0.35 GIPt/GIPo

5.4 MUY PVC Hudenaunse
I‘EQWS K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVCt/PVCo

5.5 U799 PVC naunsie
ldges K = 0.25+0.05It/lo +0.05 Mt/Mo + 0.65 PVCt/PVCo

5.6 MuNWamanaudingd
logns K = 0.25 +0.25 It/lo + 0.50 GIPY/GIPo
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5.7 vufeadnsruuadussgawazaniillnieey
5.7.1 nufasanlasuvananediaraunsal savisauiadgunsallwinaniiliniges

ﬁ’m%’wmﬁ@ﬁgamﬂﬂsqmﬁﬂmmehLLasqﬂnizﬁ Usenausednuneausaiine PRELIMINARY
WORK (Elﬂﬁ'u BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE
ASSEMBLIES. CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES

GROUNDING MATFRIALS
dwunuinssgunsallwihaniiinihges mnefs lewemsiassgunsalliwity

ligns K = 060+ 0.25It/lo +0.15 Ft/Fo
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5.7.2 awreadegumniainin (TOWER FOUNDATION) wazdufini BOUNDARY POST
lfges K = 035 + 0201t/lo + 0.20 Ct/Co + 0.10 St/So + 0.15 Ft/Fo
5.7.3 nuneasngusngunsallwihanniilwvdey
logns K = 050 + 0.20It/lo + 0.15 Ct/Co + 0.15 St/So
5.8 NuvidsLazRanE I iNABUNIASALIS
5.8.1 MU ILABUNSATALSY
lges K = 0.35 + 0.15lt/lo + 0.20Ct/Co + 0.30St/So
582 vuandunuy CAST IN PLACE
ldgms K = 0.30 +0.10 It/lo + 0.25 Ct/Co + 0.35 St/So
Ussiamauuazgasreludldlamzauneateveamslwihduginamindy
5.9 NUADATNAIUEAILIIEITEUULINY 69 — 115 KV.
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59.1 Tunsdlfidaduddamianuasviogunsalli

v q

dgms K = 0.80 + 0.05It/lo +0.10 Mt/Mo + 0.05 Ft/Fo
59.2 TunsdlitfFuiraduidamianviegunsal

v 9

ldgms K = 045 +0.05 It/lo + 0.20 Mt/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo
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Ft = daimanhdufwamud lufeuiidauusasnn

Fo = dullvamitufiwaniut: ludoufilagesusnmnsan

ACt = sailsavieduudlefu ludeufidsnuusdasan

ACo = sflsavieduudlediu lufeufidavewszninsian

PVCt = sadisiamie PVC luifoufidenuudazan

PVCo = sadisnamie PVC luieuiiiliawasuszninsan

Gt = fflsaviawmdneiudingd luifeuiidsuudazan

GIPo = siisiaviewaneudengd luiteuidageszmasam

Pet = fuils1Avia HYDENSITY POLYETHYLENE Tuifleufidssuusasain
PEo = dwilsnavia HYDENSITY POLYETHYLENE luifoufidaesusenmasia
Wt = deflsiaanslni lufeufidenuudazan

Wo = seiisrananelntih luieuilUeawasszningian
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i 1.1 EDGE CUT 10 CM. THICK M. 560.000 9.00 5,040.00 1.3822 12.43 6,966.28
2 1.2 EARTH FILL UNDER SIDEWALK CUM. 380.000 95.00 36,100.00 1.3822 13130 49,897.42
3 1.3 NEW R.C. PIPE CULVERTS DIA. M. 15.000 2,900.00 43,500.00 13822 4,008.38 60,125.70
1.20 M. CLASS 3
q 1.4 RC. MANHOLES TYPE C FOR EACH 1.000 23,400.00 23,400.00 13822 32,343.48 32,303.48
R.C.P. DIA. 1.20 M. WITH R.C. COVER
5 1.5 RETAINING WALL TYPE 1B M. 90.000 1,000.00 90,000.00 13822 1,382.20 124,398.00
6 1.6 CONCRETE SLAB 7 CM.THICK SQM. 1,345.000 300.00 403,500.00 13822 414.66 557,717.70
WITH COMPACTED SAND 5 CM.THICK
7 1.7 MOUNTABLE CURB AND GUTTER M., 562.000 790.00 443,980.00 13822 1,091.93 613,669.15
8 1.8 RC. DITCH SPECIAL TYPE "1* M. 545.000 4,700.00 2,561,500.00 13822 6,496.34 3,540,505.30
(STEEL COVER)
2. aflamnefiemsnugeiiuam 11,141.00
FIIINNAN 4,996,764.03
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MOUNTABLE CURB AND GUTTER {IF NECCESSARY)
£.C. DITCH SPECIAL TYPE ™" {STEEL COVER) (If NECCESSARY)
RETANING Wall. TYPE 18 (IF NECCESSARY)

CONCRETE SLAB 7 OM. THICK WITH COMPACTED SAND § OM. THICK
FAWULIN C.A0K0.40 LAY Compressive Strength 210 kec.{Min.)
ForiSx15x15cm.Cuba At 28 Daymmaﬂiﬂﬁ RB # & mm. @& 0220 m. §
O Steel Wire Fabrle {IF HECCESSARY)

|
| R.CMANHOLE TYPE © WITH CONCRETE COVER

L“WHMOUN?ABLE CURB AND GUTTER {IF NECCESSARY)
NEW R.C. PIPE CULVERTS DiA. 1.20 M. CLASS 3

FR.C. MANHOLES TYPE C FOR R.CP. DIAL20 M. WTH RC. COVER (1Ry)
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% MOUNTABLE CURE AND GUTTER (IF NECCESSARY)
i R.C. DITCH SPECIAL TYPE "1” (STEEL COVER] (F NECCESSARY)
L————nsmzﬂc WALL TYPE 18 (IF NECCESSARY)

CONCRETE SLAB 7 CM. THICK WTH COMPACTED SAND 5 CM. THICK
FBULIR 0.40%0.40 LLAT Compressive Strength 210 ksc.(Min.}
ForiSx1GxSem.Cube At 28 Doys WSPiT3N 88 8 6 mm. @ 0.20 m. §
Or Steet Wire Fobric. (I NECCESSaRY)
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—R.C.MANHOLE TYPE C WITH CONCRETE COVER

MOUNTABLE CURB AND GUTTER (IF NECCESSARY)

NEW R.C. PIPE CULVERTS DIA. 1.20 M. CLASS 3

—R.C. MANHOLES TYPE C FOR R.C.P. DIA.1.20 M. WITH R.C. COVER (L\%i\}}
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G.15 0.50 0.15
Q.fa-i 0.05 0.05 | £.19
STEEL COVER © 5.00 M. !

12 MM. x 7.5 CM. PLATE @ 5 CM. C/C ——
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R, DITCH SPECIAL TYPE ™1 (STEEL COVER}
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0.15 0.50 0.15
) zg} 0.05 0.05 im
/74;@2 MM.@ 0.15
P
; éﬂ l::aﬁwa PVC ¢ 2" ® 0.50 W
1
SN 0.02+— 7 777 7 SURFACE \
A < Y i RFACE
0.15 fx’ m/ SURFAT
- > BASE COURSE e
e 3 3 7_u_______“”“________‘______”W{
R
\ \ SURFACE COURSE
A /. B MM. & 015 M. o ft \ — P V.C. CAP i
o 1 o PVC, PIPE ¢1" € 2.00 M. INTERVAL WEEP HOLE
0.50-1.20 / 6 MM. @ 0.20 M. WiTH PERFORATED HOLE #8 MM. @ 2 CM,
WITH 45" DIAGONAL, ARQUND THE PIPE,
&l sl COVER WITH GEQ TEXTHE
1086 MM,
b / 83 MM. © 0.15 M.
0.05 . hi
! i . ® @ L D
015 o / i m
0.10 L e gt B e e B LEAN CONCRETE 1:3:6 BY VOLUME
0.1C : - COMPACTED CCARSE SAND
padoisl | oos  oos | |oiskid

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

ANCHORAGE BAR

?
NG 075 C.O4— SURFACE
L ;o ~SURFACE .
s L BASE COURSE
L 50x50x4 MM _,_,mm: L
A .\‘“"‘"‘*"::!““""“
SURFACE COURSE
 HPI MM @ 005 M || R T T
0.50 70 4 V. PIPE 81" ® 2.00 M. INTERVAL WEEP HOLE
~00~1.20 26 MM. © 0.20 M. WITH PERFORATED HOLE 26 My, @ 2 CM.
/ WITH 45° DIAGONAL, ARCUND THE FIPE,
o . COVER WITH GEO TEXTILE
; 1096 MM.
i / 99 MM. & 0.15 M.
9.05 4
018 - ; e ] » (53 . /f{fg
R L d . rA '
0.10 s g ST AT e LEAN CONCRETE 1:3:6 BY VOLUME
L3 a N ; -

0.10 - COMPACTED COARSE SAND

bidois| | oos  oos | |05k

SECTION OF R.C. DITCH SPECIAL TYPE "1” (STEEL COVER)
SCALE 1:175 SCALE 1:175
— e Pve 6 2" @ 0.50 U
NOTES
/ 1 S 5 e S B 5 e W 1. ALL DIMENSIONS ARE 1N METERS UNLESS OTHERWSE INDICATED.
0! 1 ;2 MM = = EM‘ ;L;T_F s 2. CONCRETE SHALL MAVE A MINIMUM ULTIMATE COMPRESSIVE
ks i STRENGTH OF 20 MPa.{204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
— /F?“ / — 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.
/| B 4. STRUCTURAL STEEL SHALL CONFROM TO TS 1227 GRADE SM4CO AND PAINTED
# 0.14 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.
o 6. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHERWSE INDICATED.
G.70 4 Q.14 7. JOIMT IN R.C. DITCH TYPE R.C. DITCH SPECIAL TYRE ™" (STEEL COVER)
- SHALL BE SPACED AT 10.00 MINTERYAL. WIDTH OF JOINT 5S 1 CM.
0.14 AND FILLED WiTH MORTAR { PORTLAND CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
T | I & R.C. DITCH SPECIAL TYPE ™" (STEEL COVER) CROSS DRAIN AT CONNECTION ROAD ¢
i I_O'M SHALL BE PRECAST 1 M. LONG WIDTH OF THE JOINT iS 1 CM. AND FILED ’
= == Nk —1 /4" 3 WITH MORTOR { PORTLAND CEMENMT : SAND } RATIO 1 : 3 BY VOLUME e TRl T
B (TYP. ; = -
1 \_ () 5. P.V.C. PIPE SHALL CONFORM TO TIS. 17 CLASS 13.5 (e Qiiag)
¢ . ————12 MM. x 7.5 CM, PLATE e wmamﬁé
0.05 0.05 HEIBNITUYINTY PRy
0.1d | 0.50 | 0.10
P
.80
ATHYIINYEY
PLAN OF STEEL COVER @eu wund iﬁﬂ uua ‘ivma g,
k. 1T T A I i )
el -y
ANV A
Ty AvhoA-
w7




N L (Max. 3.00) 2_"_13_"
i! {SEE NOTE 9) &4 i & 5
—T“F”"““ RUBBER RING
i
- ~pl 1
T o= 9 ) I D" S NS E
B ﬁ _ - s - i_‘
t'i el s e el e s 2. FLOW LINE B & o i e ¢ e - e FLOW LINE & SO FLOW LINE
— INTERIOR JOINT SPACE: o
SHALL BE MORTARED \
FLUSH ON LOWER HALF b
OF PIPES (CEMENT AND
ey - " SAND RATIO 1:2 BY VOLUME)
2 s S it i 8 it e At S At 5 i 2 i . e 5 e P o -
¢ = i 11 =
e !
; i1
Ly MORTAR 1:2 BY VOLUNE e’ __i51 RUSBER RING
=
12
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
it WITH RUBBER RING
=] -
— — PIPE CONNECTION DETAILS
i NOT T SCALE
Lol & ]
: TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE RCPIPE CULVERT]  INSIDE WALL MIN, CIRCULAR CRUSHING LOAD | MAXIMUM ULTIMATE COMPRESSIVE OVER FilL ON 7. AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CLASS DIAMETER 1 REIRFORCEMENT TO PRODUCE  [CRUSHRNG LOAD| STRENGTH FOR 15x15x15 OM.| R.C. PIPE 2 REINFORCED COMCRETE PIPE CLLVERT CLASSES 2 AND 3 SHALL
[ 0.30 CM. CRACK | (KG./M.) CONCRETE CUBE AT CULVERT NOT
4 M i «(;) o) LM WDTH AND 30 M 28 DAYS AGE MORE THAN CONFORM O TIS 126,
i ] | L CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT . AGGREGATES AND TEST
INNER QUTER
. N > T LA o ; (KG. /8 MPa.(KSC.) (METERS) METHODS-USED FOR-R.C. PIPE-CULVERT SHALL CONFORM TO THE
L
N .slw 1 o4 - 0 oo - - e 800 = = REQUIREMENT OF TIS. 128 OR 7O THE DEPARTMENT OF HIGHWAYS
f STANDARDS.
40 &0 25 - 4080 8,120 3.1 COMCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 - 5B _ 5100 7,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
{MEASURED FROM INNER WALL)
2 " =8 A = 8120 #80 5 AT >100 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
¢ I - 20 85 5.8 41 8,160 12,240 SHALL BE 2.5 CM. IN AVERAGE BUT-NOT LESS THAN 1.5 CM.
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE 50 CM.
100 o 7.0 5.2 10,200 15,300
OR SMALLER SHALL BE A MINIMUM OF 48 4 MM. BARS OR
120 125 89 58 12,240 18,360 J P, 8—# 4 MM. BARS FOR PIPE # 50 CM. OR LARGER.
i Sid i P TE T 10 (408) e 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE # 30 CM,
TC ¢ B0 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SizE
t,-i— 30 5.0 15 - 1,990 3,060 ™ ™ # 100 OM. TG o 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
"I:l 5 i o 2 50 15 = 2,650 4,080 THAN THEIR WALL THICKNESS.
# 4 THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
| %0 7.0 15 = 3,320 5,100
i L (M. 1.00} L] CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE HOTE 9) ¥ 50 75 15 = 3980 6120 S w0 S 80 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE GR TONGUE AND GROOVE
T P 80 85 40 - 5,300 8,160 TYPE AS DIRECTED BY THE ENGINEER.
ONGUE AND GROOVE B 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWNG
100 10 42 32 6,630 19,200 W CEURRY JRORER (6% VNS
DETAIL OF R.C. PIPE CULVERT )
NOT b SCALE 120 25 81 38 7,960 12.240 7. CULVERT JONTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 55 3,950 15,300 F, / THE SOFT CLAY WITH CBR. < 2%
8 RUBBER RING SHALL CONFORM TO TIS. 237
C+2T+H14 W 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWSE SPECIFIED.
2 D2t 7 {1 —2~8 6 NM. AROUND TABLE 2 PIPE END DETAILS

! l # & WM. @ 040

10.REINFORCED COWCRETE PIPE CULMVERT CLASS 2 SHALL BE USED

RCPIPE CULVERT  NSIDE WaLL PIPE END DETALS (CM.) UNDER PAVEMENT.
" ! CLASS DIAMETER | (D 11,REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
H ~ TR 3
P o (o BELL & SPIGOT TYPE TONGUE & GROOVE TYPE R SRR
| 77 R (oM. t, 5 {3 1 i
i e e S —— (yqeluip 013129)
1 30 5.0 8.0 5.8 0.4 86 | 150 18 0.3 23 3.0 L) Y .
* P ad o 4
ik ] + / 8.7 A 0.4 9.7 18.0 5 . ; . "398 3NN
Eg 4 CLEAR (TYP) 5 bLk i QE 40 8.0 7.8 2.3 1.0 z7 30 ;\:.,g’ih':&i?-.’ibklﬂﬂﬂ“" p\"i'hﬁ'ﬁ\e{] _{f;LJ_
& b S 50 7.0 7.0 28 0.4 s | 210 2.8 10 32 4.0 v
TRL
LR 60 75 78 91 0.4 1.4 22.5 2.3 1.5 3.2 4.0 !
ke el el 243 KINGDOM OF THAILAND
R S SR a0 95 89 111 0.4 137 | 285 38 15 4.2 45 MINISTRY OF TRANSPORT
™~ ™~
\ \_ 100 1.0 8.5 12,6 04 B0 | 330 43 2.0 &7 &5 DEPARTMENT OF HIGHWAYS
\ PROPOSED PIPE CULVERT STANDARD DRAWNG
.g 2~RB & MM, AROUND “-R.C.COLLAR 120 12.5 10.1 14.1 0.4 18.5 3.5 4.8 2.5 5.2 5.0 R.C. PIPE CULVERT
G MM. © 0.40 o T DETAILS
g C.COLAR o cffsp‘;zg;fsswéﬁzo o 150 15.0 100 | B8 | 04 | 177 | 450 57 20 63 80 DIMENSION AND REINFORCEMEN
2 * BUREAU OF LOCATION 2
& W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGHED : D.ON. & CONSULTANTS IcHE‘: x DESGN DATE: OCT 2015
2
2 TRANSVERSE SECTION LONGITUDINAL SECTION susmrTTED: il P T
o (BIRECTOR OF LOCATION & DESIGH DUREAU)
5 PIPE EXTENSION ywa e
f;: APPROVED :
3 NOT T8 SCALE ey s A i A 5 SHEETNO, 89




—FINISHED GRADE ? /waAcxnu_ I“’ FINISHED GRADE ;fh /"’“B“W”“" NOTES :

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

T_,.__Iﬁﬁ'igjw!_&m'ﬁw - A} CONSTRUCTION METHODS WHEN FiLL MEIGHT S LESS THAN 1.20 M.

1. THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.
2. THE PIPE LINE LAYOUT SHALL BE SUITABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG

MAX,

WL

THELINE. OF. CULMERT. SHALL . BE-PRERARED-TQ-THE- SRECH I BD - SLOER,

L4
9,60 UAX.

2

0/2

I OR 0.80 WIN.

3. PIPE BEDDING SHALL BE TYPE (a},(0) OR (<} AS SHOWN ON THE DRAWNG AND SMALL DEPEND
g UPCN PREVAILING SOR. CONDITION AND THE JUDGEMENT OF THE ENGINEER.
A—tl—— BELL AND SPIGOT TYPE
WATH RUBBER RING 4 AFTER THE FIPE HAS BEEN PLACED, THE SUBCRADE AND/OR PORTION OF PAVEMENT SECTION

WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE UNE WITH IN A DISTANCE OF 4 PIPE

DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERUINE OF THE PIPE SHALL BE

CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE

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

UNTH. THE BACKFILL HAS REACHED AN ELEVATION GF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.
B.) CONSTRUCTION METHODS WHEN FILL HEIGHT EXCEEDS 1,20 M.

— TONGUE AND GROOVE TYPE

"GR 0.60

_________ ) sl % O = INSIDE DIAMETERS ORIGINAL GROUND LINE-~
£ e e o & s H
%

i
{ ——-—LEAN CONCRETE 1:3:6 BY VOLUME

COMPAC
EMBAN m&?‘

ORIGINAL GROUND UNE—

T — 1. PIPE INSTALLATION SHALL BE 8Y TRENCH WETHOD, SUBGRADE SHALL SE FIRST
) CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 CM. OVER TOP OF PROPOSED PIPE.
A TRENGH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN OM THE DRAWNG.
(al) BEDDING FOR TOMGUE AND GROOVE TYPE PIPE {a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE TRENGH WALLS SHALL HAVE A SMOGTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.
2. THE TRENCH BED SHALL BE PREPARED TO THE SPECIIED SLOPE BEDDING TYPE SHALL BE
CASE | : SOFT SOIL FOUNDATION, CBR £ 2%)

{a)(b) OR (<) DEPEDING ON FOUNDATION SO 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
/—BACKFILL JOINT HAVE BEEN COMPLETED.

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.

&
1;‘ 4. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1.
: 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.
CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTICN &
2, THE NUMBER OF FIPE BARRELS ANMD SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
3. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION &
4. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE

b2

I"' O/ .60 VK,

H

EMBANKMENT

ORIGINAL GROUND UNE—;

- I 9.00 MAX.
. _COMPACTED
EMBANKMENT |

______________________________ = WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO
= L LIGHT WEIGHT MATERIAL BACKFILL ~ o THE @ ~ @ LEVEL, "d" METERS ABOVE THE TOP OF PIPE WATH LIGHT WEIGHT COMPACTION EQUIPMENT.
*_'“"W»‘ZW RN AR RN RN NN AR RN A NN NN NN R NRERY] CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERVISION BY THE ENGINEER.
Ll H H BDRS
% \\_ 30 CM. SAHO TN (o) Do PN 5. A TRENCH SHALL BE EXCAVATED TO A WIDTH "d” METERS WITH VERTICAL, SMOOTH WALL AND
_— I} d= nlo + (n=i} Do/2
PREPARED SUBGRADE _@ Dom gu% DE" R BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECINIED BY THE ENGINEER.
n= NUMBER OF ROWS OF CULVERT B, A) WHEN FILL HEIGHT iS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THEQ® - &
(b) ORDINARY BEDDING LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE . FULL EMBANKMENT SHALL THE BE PLACED
LONGITUDINAL SECTION TO MEET THE FINISHED SUBGRACE LEVEL.
SCALE t: 250 B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED I NOTE 4 ABOVE UNTIL THE  — @ LEVEL 1S REACHED.
CASE H : GENERAL SOFT FOUNDATION, CBR > 2%} N . 7. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL
“ /f SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
~~FINISHED GRADE % BACKFILL - : WTHOUT COMPACTION,
{ ; /_ 8. YHE REMANING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL ANG
/ COMPACTED BY METHODS NORMALLY USED.
e wont / | 9. ALL DIMENSIONS ARE iN WETERS UNLESS OTHERWISE INDICATED.
. ﬁ;‘l ] £
: 3 E
£l § s ¢
o J
NE 030 X ; -
g g el o W r:l )
o i g j; (uetus Quies
Bo il . XS ki
S SRSy , B SunensUYIIMaNQIR,_ ),
! A i :
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T e “FRL OVER PPE
L MIN. 2 Q.75 O
L L O KINGDOM OF THAILAND
e EARTH CUSHION MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
i CASE 1ll : ROCK OR UNYIELDING FOUNDATION ' @ Rs&m;:; m:‘EFRT
% L e @ @ INSTALLATION DETAILS
:-"Z SECTION @ i @ DESIGNED : D.OM. & CONSULTANTS lcﬂﬁc&? wm:uoé:amx DATE: OCT 2015
: — i
@ . ! SCALE: AS SHOWN
o R.C. PIPE CULVERT INSTALLATION FILL ABOVE PIPE QVER 9.00 M. ] {DRECTOR OF LOGATIN & CESKN BUREAY)
: R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NCT 0 SCALE D DB I02
g NOT ) T0 SCALE ReF. REVISOR SGMATURE | DATE pRETERRD (FOR GRECTUR mu.vu..‘; BAEELNO. 90




SIDEWALK

:\std awg 2015\D5- JOMREVOD}

CAST—IRON GRATING DETAILS

SCALE f:10

STEEL GRATING
[® T 1113 .
o-80 0:86 2:80 F R e n e R R, \ 0@ a
‘ I | | /,_,«»— _ 2
1.50 / i
1.00 208 Ig
| ; N SRR s e
i 0.80 (.‘_: 0 e R Ty o NN __i‘ /
{ CONCRETE MANHOLE COVER ' cuRg— N oRaTiNG L oos 1| CONCRETE CURB & GUTTER
— /7 _ 2-(D.A9x0.TX0I0M.)
| e T 7 ’: RECTANGULAR PIPE——1
Do i AR FRONT VIEW FOR INLET DRAIN
3 b R ° SOLE 1: 20 SECTION B - B
Do ‘ § g ﬁ :
L : /! -
. i i ‘i\ 1 2
i i i S
1o 1 i
| R FESSRNI, 1 S SHpp -
L____ i ‘\‘
24 CM. HOLE
"y ©-l 0,90
PLAN OF MANHOLE TYPE "C . s a0 - VARIES
SCME 1:20 | {OPENING INLET DRAIN) % i |
1
a.%)s - . ¥ ? 005 & 5 5 - =\
g 91_ t ] b ."2[ \ 5
R _ sl B
D.ic:’)u ST ‘ s | 0.05 1# Y 3 = J
015 0.70 015 i 7 i / /‘
008 1 . Inos SEMM. w.15hl.--/ / 10_;suu,-/ f’
; Inw.m.m. EJ 10-#6MM. S6NM. 00.15
2 SIDEWALK LEVEL /
iJ L mmfji 1 SECTION (C)— (C) RECTANGULAR DRAINAGE PIPE secTioN @ -®)
— S5MM. x10CHM, 00.30M, SCALE 1i10 SCALE 1: 10
b ANCHORAGE BAR
| i Ar-som00 150
% i
SOMN.D0.20M.
i 4
7 Tors | t
Q.10 .70
}[Lm 020 ) A T
l RERRERRRRRRRRE | o
$IMI.B0.15M.— — ML 0. 15M. g
4 8 @ oy
& 90, 00.20M.— - 83MM, 00, 20M, § {(un [sa 29)
1
A o 1
7 1 ANLNA
st /] e B MIENSUBINIMAINAG,
o #154M. B5CM. WELDED BOTH ENDS —<—/ £55 © § .
E" QE ;?:: :‘; 2:: SANTEs Vel RUST_OLIEM PANT OR EQUNVALENT 1. ALL DIMENSIONS ARE IN METERS UNLESS CTHERWISE INDICATED.
o sl N TWO LAYER AND WITH OIL PAINT ONCE, 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
015 OF 20 MPu.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
oi0 [ g CONCRETE 1:3:8 BY VOLUME
oo ks B STEEL GRATING DETAILS CEMENT SHALL CONFORM TO TS, 15 TYPE | PORTLAND CEMENTOR APEROVAL TYPE.
SCALE t:10 3. REINFORCEMENT STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
L_‘.ﬁ-.’.f.o.m..} 4. STRUCTURAL STEEL SHALL CONFORM TO TiS. 1227 GRADE SM 400
Pl i bed | 5. FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
810 . R4 122 OR .45 RI5. 1030 2.20 14 0 0.05 = 0.70 020 6. STRUCTURAL STEEL STEEL SHALL BE PAINTED WTH RUST-OLEUM
! | i ‘u_.ug] PAINT OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.
SECTION (A) — @ - 3 . _t 7. CLEAR CONCRETE COVER SHALL BE 3 OM. UNLESS OTHER WISE IN DICATED.
SCALE : 1:20 o T ( i 81 .ﬂ-é"-,}% B. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.
z 4 @ =
Lo JUL s g KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
MANHOLE
TYPE €

BUREAU OF LOCATION
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MORTAR

]
)

MON BRICK
CONCRETE SLAB BLOCK OR PAVING BLOCK
/f“*COARSE SAND 0.05 M {WIN)

RETAINING WALL TYPE 2A {FOR SIDE WALK)

3 005 CONCRETE SLAB BLOCK OR PAVING BLOCK
N z 1 : REY @ 015 Mgy =2/  CoaRSE SAND.S0.MM.{MIN) RETAINING - WALL: - DIMENGION
’ i AN £/ :
B e \ ¥ RS H (M) ] 0.67 070 0.80 0.90) 1.00] 1.10] 1.20]1.30] 1.40] 1.50] 1.60| 1.70] 1.80] 1.902.00
’g-‘ I ’ - & i B (M) |0.65 070 o.'@ 0.85 0.90] 0.95{1.00 10511151 1.25{1.30}11.35{1.40] 1.45] 1,50
3 = FARTRR FRL. KNRER SR qulkPe) [ 30| 23] 38 57| 40| 43| a7 (50l 63| 54 57 60| 63| 66| 70
S W 3 | ~~~SLEEVE PN.C: PILE 8
=4 SLEEVE PN.C. PIPE ¢ 17 =
I f iy 8 RES @ 0.10 M
4 o
:ﬁz’d/— =T
y - — e 3 N RETAINING WALL TYPE 28 (FOR SIDE FILL)
b &' 2 "4 + < LEAN CONCRETE 1:3:6 BY VOLUME 2 ‘ , o = LEAN CONCRETE 1:3:6 BY VOLUME
U L e P Sy . AN
L. 2% o e GOMPACTED COARSE SAND | e COMPACTED COARSE SAND RETAINING WALL DIMENSION
- o ’ 050 W (M) | 0.61 0.70 0.80] 0.901.00 t.10{1.20]1.30]1.40{ 1.50] 1.60} 1.70]1.80] 1.90|2.00
o 8 .
i E: B0 |08 0.951.001.05] 1.15! 1.20]1.2501.30] 1401 1.50] 1.60{ 1.70] 1.85] 1.95]| 2.15
quikPo) | 42| 46| 5t] 55| sa| as|es| 72| 75| 77| 80| 83| 84| 87| &7
RETAINING WALL TYPE 1A MASONRY BRICK WALL RETAINING WALL TYPE 1B CONCRETE WALL
SCALE 1:10 SCALE 1110 SHOULDER -
SIDE FiLL—,
0.20 0.20
l CONCRETE SLAB BLOCK OR PAVING BLOCK
_‘]—0'05 [~ COARSE SAND 0.05 M (MIN.) —*“TO'OS s
B s ‘fr‘“ I 2 B E' - -
F— b - r ey — "y
1
L b NOTES;
1. ALL DIMENSION ARE M METERS UNLESS OTHERWISE INDICATED,
EARTH FILL UNDER SIDEWALK SAND EMBANKMENT 2. CONCRETE SHALL HAVE A MINBAUM ULTIMATE COMPRESSME STRENGTH OF 35 MPa (357 Kg/em?2)
FOR 0.15%0,15x0.15 M CUBE AT 28 DAYS.
b L. 3. CONCRETE COVER SHALL BE 0.0 M EXCEPT FOR THE FOUNDATION STRUCTURE, WHICH CONCRETE
DB 12 MM © 0.25 M FOR H £1.50 M COVER SHALL BE 0.05 IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART
DB 12 MM © 025 M FOR H > 1.50 M DE1Z & 0.25 W FOR H <150 M OF THE WALL ANC THE FOUNDATION FACING THE MARINE SOIL SHMALL BE ADDED 0.025 M FROM
: DEIZ @ 0.25 M FOR H > 1.50 M THE OIMENSIONS SHOWN ON THIS DRAWING.
T i - i 4. ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE
DB 12 MM @ 0.25 M FOR H > 150 W b & DEFORMED BAR (CONFORM TO TIS 24, SO 40) EXCEFT FOR BAR
(% § DIAMETER LESS THAN 12 MM WHICH MAY BE STRUCTURE GRADE
T é {CONFORM TO TIS 20, SR 24).
©
a @ 5. IN CASE OF SPUCING, REINFORCEMENT SPLCING SHALL
. A DBIZ @ 0.25 M FOR H s1.50 M——0 1 i
d DE12 © 028 M FOR. H » 180 ¥ & BE MADE BY BUTT-WELDING WHICH THE STRENGTH OF WELDED
i JOINT 1S NOT LESS THAM THE ULTIMATE TENSILE STRENGTH OR BY
EHISHED ROCK (R SRARL LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN 20
0.30 GEOTEXTILE WEIGHT 200 g/m? (Mit) 030 . GEOTEXTILE WEIGHT 200 g/m (MiN} TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
: i i SHALL CONFORM TO ASTM 3776 1" CRUSHED ROCK OR 1" GRAVEL— - . i SHALL CONFORM TO ASTM 3776
y, WRAPPED AROUND \ ' WRAPPED ARCUND RENFORCING STEEL {40 TIMES THE BAR DIAMETERS FOR STRUCTURAL
GRADE REINFORCING STEEL). LOCATIONS OF THE LAPPED BARS SHALL 8E
:" _i] “[ SPACED APART UNDER CONSIDERATION OF THE ENGINEER.
e - ‘-, 1 1
SEOE P TREm 010 1 X Sy AS, R SRR PR PR gt i 2 & THE PV.C. PIPE FOR THE SLEEVE SHALL COMFROM TO TIS. 17 CLASS 13.5. THE SLEEVE
6, ~8, =181 : < e - o
= -.«.‘4“ =Qz ‘\‘ 4 ! SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE
A T T Aras ¥a i
7 e GGl 6, =T, N | P o B TG THE ROADSIDE BUEDING. IN CASE OF RO DISTRIBUTION PiPE OR NO ROADSIDE BUILDINGS,
8 —— g I — THE SLEEVE SHALL ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER
/ :‘ : SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENOS OF SHALL BE
EXISTING GROUND o EXISTING cnouuﬂ / -
7 N 7 &y RN ya _‘?’l’ PLUGCED WITH PY.C. PLUG WHEN NOT IN USE. A
r ¥ w + —e%- v ¥ w T (H'IFJ 8 QLM@Q)
8 2 3
L=} [=3 oo o 3
I B . . . P e 2 s . HETIEATTHUIINNRH VDA [
v 5 - 5
LEAN CONCRETE 1:35 BY YOUME —— . * =« "0 D« o, 0 ° 0 2 % &t g = LEAN CONCRETE 13368 BY VOLUME -~ - © = o "o 3 0 e o, 0 7 2 0 % s o =
. L3 : R ] S = " f L L : o
[~ L=
COMPACTED COARSE SAND ———-n = COMPACTED COARSE SAND ~m—em S KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
Q23 .-..0.2.5_.1 DEPARTMENT OF HIGHWAYS
8 i B STANDARD DRAWNG
2 RETAINING WALL
& RETAINING WALL TYPE 1 AND 2
E RETAINING WALL TYPE 2A RETAINING WALL TYPE 2B ey
i SCALE $:10 SCALE 110 DESIGNED : D.OH. & CONSULTANTS !mw: & Deson DATE: OCT 2015
&)
w2 .
2 _, ] SCALE: AS SHOWN
b4 DWGHO. RT—101
= APPROVED ;
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