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dgms 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 UAIMNN PRIME COAT, TACK COAT, SEAL COAT
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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

Uszinnaunazgesee lutiamnzanunaainvemsiiihidhendawissemealnewini

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
- LT
(edtly (idiaq)

v o " o A
EE]’YiJ’IJEJﬂTBL%?J’N%'Nﬁa’N{]lﬂﬁ



= =

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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K = ESCALATION FACTOR
It = avdsmguilaamlvewseva TuRoundnuusazan
lo = avlisnAguilnanilivesdseva lunsunidagessemasim
Gk = FYTsIANTUUR MRaUTNFNULAaYn
v = - ¢ -~ a -
Co = paiisanduus lumeunillagaslseninsan
Mt = defisantagneadns (Wivandnuazduud) Tudeufidauusiazsn
Mo = sfisariannead (Linawvdnuasduud) Tudeundagesszningia
St = gisiawan luimsuidinuusiazan
o a < = a a
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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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N3.0+900
HIGHWAY NO.4029

PRECAST BOX CULVERTS SIZE 1—(1.50X1.50) M.
AND MANHOLE TYPE | WITH STEEL COVER @ 15.00 M. OR VARIE

RCP. 1-31.20 M.
STA. 0+928.670 (181 asl3
EXISTING RCP. CULVERT. 2-0.80x27.00 M.

NOATI MORTAR RIPRAP LT. OR RT. (IF NECESSARY)

NNBNY)

1.

CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK (IF NECESSARY)

CONCRETE CURB
(DWG.6D—709)

NOATI MORTAR RIPRAP LT. OR RT.(F NECESSARY)
wIr Ay (el

WWISN U-DITCH 1A (A9l

TAPER 50 M. OR VARIE

14100 e

050 —-—=—

T

TSI I LT T ETTTTT

950 Mo =
20 M._OF Vame
0 M. or TaRE-—I_
L50 M._OR gy
e

W OR VAR

= 3.50 M. OR VARIE
= 5 3.50 M_OR_VARIE

TAPER 50 M. OR VARIE

WIBMWIRUEUAY (P91

STA. ]+026.740 EXISTING BOXr CULVERT. 1—(1.50x1.50)x35.00 M.
ABFTN MANHOLE TYPE | $1%197 PRECAST BOX CULVERT S SIZE 1—(1.50X1.50) M.

WWITW U-DITCH B3 (A9l7)

CONCRETE CURB (IF NECESSARY)
(DWG.GD—703)

PRECAST BOX CULVERTS SIZE 1—(1.50X1.50) M.
AND MANHOLE TYPE | WITH STEEL COVER @ 15.00 M. OR VARIE
EMOVAL OF EXISTING R.C. MANHOLES
CONSTRUCT MANHOLE TYPE | WITH STEEL COVER
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SCALE 1: 1250
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TYPICAL CROSS — SECTION (1)

(s%aNU 27200) NURUYMIAW exhagmenas
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VIVANNUIBAY 4029 PU N2V — 11A09 AOU 2 s miores0 - murearo
. $11719 AL 04690 — AL 1+270 h .
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i s e sofwmsuuhdwinfaailineare
r 3 Ausun uouviasudin
219 Mg MAUANALM NIM2gA M. - X, 102/ 2532 (STANDARD NO. DH - § 102/ 2532)
NRLONAUNN
Yo 4
AT NIMIFNIWONAUNNT NIRTFIUA M8, - . 103 / 2532 (STANDARD NO. DH - S 103/ 2532)
N /@ 20,00 @ EXISTING 20_00@\ N 75 i
S OR VARIES OR VARIES S B fansy . J
« [ AN NI UAUONAUNT 2 IMTFIUN MR, - 1. 104/ 2532 (STANDARD NO. DH - S 104 /2532)
o 1 1<) 2anrne
N 300 6.50 ) 3.50 3.50 | 3.50 ) 3.50 5.50 , R dngfaiRentnt
Q OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES Q p1efle magdudanAaien * n** amagnd va. - 4, 208/ 2532 (STANDARD NO. DH - § 208/ 2532)
X | IR 73 " 3
! | PAVEMENT RECYCLING
3
! ! . ! | 81989 "H1ATgIU PAVEMENT RECYCLING * M1msg il me. - 3. 213 / 2567
)
apaiuninaunazen
| 5.50 M. OR VARES | ! EXISTING ROADWAY 16.00 M. OR VARIES ! f 450 M. OR VARIES | 21984 WnzgreeRNITARNIRTIA HINZg T VA, - 3. 205/ 2532 (STANDARD NO. DH - § 205/ 2532)
I -
I | | I | ‘ ! v
i ] 1 ! I [ H ol mwnqmnqﬁwuiuiwn' mmf\u#n A, - 4. 206/ 2532 (STANDARD NO. DH - § 206 / 2532)
| . | | l || | s
| ! i } ! i ! ! i i | i "mnqw\unma'fnqmnnu' mnq’mﬁ YA, - 4. 207 / 2532 (STANDARD NO. DH - S 207 / 2532)
g -
! ! { ! l ! ! ! | ! ! v oa 3 4
| ‘ I I l ! l l I 2RI WIMTgMRUNTUAQN® NIMTINA M. - N, 201/ 2544 (STANDARD NO. DH - § 201/ 2544)
¥ .
I i i i ! | ' H i voa & y 4
| s | | | | | Ll | et wmrguiuniensanla’ smsg Ul na. - N, 202/ 2531 (STANDARD NO. DH - § 202/ 2531)
- I -
I T == ' ' N ' ' 3 ! : s _—
&0 I | r | l | : ??"K e 2T Mg UAUNTUARNHANTINLA® NIATIUTA N8, - 3. 203/ 2556 (STANDARD NO. DH - § 203/ 2556)
_______________________ F 4
T -1 == ! | L 5 CM. ASPHALTIC CONCRETE WEARING COURSE——————— v [ 'ﬂlfﬂﬁim-ﬁw . 4
b t I I ——“5 CM.. ASPHALT CONCRE[E {NDER. COURSE I ’ b 22T WMIFIAUNAUTINUA® 4INTIUT N, - . 204 / 2556 (STANDARD NO. DH - S 204 / 2556)
20 CM. CRUSHED ROCK TYPE BASE LAB. C.BR> 80 % (MIN.) T
15 CM. SOIL AGGREGATE SUBBASE LAB. C.B.R.> 25 %X (MIN.) v oa - -
. . 2l Mza1aueaan PRIME COAT' Hmsgifl Ma. - §. 402/ 2557 (STANDARD NO. DH - S 402/ 255
EXISITING RETAINING WALL (a1 15 CM. SELECTED MATERIAL "A" LAB. C.B.R.> 10 X (MIN.) EXISITING RETAINING WALL (A319) . AT 3 ( 7)
namausaan TACK CO,
Y. - o4
ExSTING R.C. DITCH TvPE A (1S EasTING R.C. DITCH TYPE A (W15 2290 "nrmauesian TACK COAT" N1m2g1ufi M. - 3. 403/ 2531 (STANDARD NO. DH - § 403/ 2531)
Hawnwewda CAPE SEAL
' ' -
TYPICAL CROSS SECTION (2_1) %39 STA.0+900 — STA.1+150 (ﬂ@ﬂﬂ%ﬂﬂiﬂ) 198 “BouUUULAWES" g M. - 3. 411 /2542 (STANDARD NO. DH - § 411/ 2542)
. . 1 Housalaviesurdn
1 . 200 T P - -, o -
SCALE 1 : . safle "Rouesianaeurin uanzg T 1A, - 3. 408 / 2532 (STANDARD NO. DH - § 408 / 2532)
----- P T 2 i ~ e T 2 v sl s - oo i : Samanrusgiavaeur - _s ‘
- o - s z i_.._'.‘_\# ) ':}n L
\ 2t Fannueadanaeunin® 1negIufi e, - 4. 416 / 2556 (STANDARD NO. DH - § 416/2013)
HOT IN- PI AGE REGYC ING (RE-PAVING)
_®ile "HOT IN - PLACE RECYCLING (RE-PAVING)* w1AzgT MR, - 3. 410/ 2542 (STANDARD NO. DH - § 410/ 2542)
i Pl o]
N A/Q 20.00 & EXISTNG 2o,oo®\ " 19 "UeATARTIURLFIL AN NAIEINE 1R * 5T A, - 0. 40972556 (STANDARD NO. DH - SP 409/ 2013)
S OR VARIES OR VARIES \ S POROUS BACKFILL MATERIAL
& [
o | ™ POROUS BACKFILL MATERIAL SHALL BE HARD ,DURABLE AND CLEAN IT SHALL BE
2 . 3.0 6.50 , 3.50 3.50 3.50 . 3.50 5.50 3.00 N
9 OR VRIES OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES OR VARIES 2 GRAVEL OR CRUSHED ROCK OR SAND AND SHALL BE FREE FROM ORGANIC MATERIAL, CLAY BALLS
§ N AND OTHER DELETERIOUS SUBSTANCES LATERITE OR CONCRETIONAL MATERIAL SHALL NOT BE USED.
! ! ! : ! ! SAND USED FOR POROUS BACKFILL MATERIAL SHALL CONFORM TO THE FOLLOWING
‘ | l ‘ GRADING REQUIREMENTS
5.50 M. OR_VARIES EXISTING ROADWAY L16.00 M. OR VARIES | 450 M. OR VARES
: i i | ? | : SIEVE DESIGNATION PERCENTAGE BY WEIGHT
! TACK COAT ! | TACK COAT [ 38" 100
I PRIME_COAT (aAuuAungn) ’ | l ‘ 1R|ME COAT (aauuunar NO. 4 95-100
1
| i ‘ 1 i YELLOW CENJER LINE 0.15 M. l YELLOW CENTER |LINE 0.15 M. 1 ’ I | NO. 16 45-80
|
T —— i WHITE a»#xsn UANE LINE 0.15 M. 1 [——— WHITE BROKEN JNE LINE 0.15 M. i r-ICONcRETE CURB ! NO. 50 10-30
(IF NECESSARY) \ ‘ WHITE SOLID EDGE LINE 0.15 M.} | WHITE SOLID EDGE LINE 0.15 M.I L(‘F NECESSARY) NO. 100 2-10
CONCRETE SLAB 7 CM.THICK WITH COMPAGTED SAND § CM.THIEK : | | ' . ?s?r}‘zﬁzsﬁcséﬁ:; .cz“;r““r‘“c““'g; COMPACIED [SAND'3. CM.THICK
(ST.210 ksc CUBE 8 6 mm.0.2§) | | s sz R - -89
(## JOINT ¥)N7282 10.00 M.) (IF NECESSARY) Ip‘" 1 o #n JOINT )32 10.00 M.) §F NECESSARY)
————— =4 - =1 o &
| &of{?ﬂ' | = F==pe | === = 5 e k} |
I A | | l || = e . .
S~ i b ! ! ' ' T (19 Key oF sLaB lunsaudlaf) RETAINING WALL) ———
L_ ; | \ —_L_ ASPHALT CONCRETE LLVELING COURSE (Lﬂum{vp ‘ l Ll__}
S CM. ASPHALTIC CONCRETE WEARING COURSE —— —
1 5 CM. ASPHALT CONCRETE BINDER COURSE ! L
1.00 EXISITING RETAINING WALL (13 18 log SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM.(MIN) THICK ——— ko[ Jt £XISITNG RETAINING WALL (413 LL
olos - 0.d5 o33 CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LOOSE) (IF NECESSARY) 0.15 t > —— " T i
] - EXISTING R.C. DITCH TYPE A (AV19 SAND i e T EXISTING R.C. DITCH TYPE A (A1 OR VARTE™ /K& "
0.15 1 L 0.15 20 CM. CRUSHED ROCK TYPE BASE LAB. CBR.> 80 % (MN.) —08M8Mm™X™XM8 M8 X%_‘m‘ 2-2'6 L=0.50 M. © 0.25 M.
15 CM. SOIL AGGREGATE SUBBASE LAB. C.B.R.> 25 % (MIN.) "~ mm. L=0. - - -
15 CM. SELECTED MATERIAL "A" LAB. CBR> 10 X (MIN.) 2-26 mm. RIE dsunfhuweudududn 0.25 .
L PRECAST BOX CULVERTS 1.50 X 1.50 M. (\us)
3 ) AND R.C.MANHOLE TYPE | © 15.00 M. OR VARIES KEY OF SLAB
<) NOT TO SCALE
1.09
0.05 “12MM.x10CM. EQUAL SPACING
I2UM.X7.5CM.” 0.05 M. i o
o ] mmcon  TYPICAL CROSS SECTION (1) %39 STA.0+900 — STA.1+150 (w&suSuds9)
= ]
i & ATUNNNAN
p SCALE 1 : 200
£ <
Weu  gewfnd |fin aaudnd mu
1747, TYP.) -
0 12MM.x10CM. -
= PO Sl T PT _HE W17

STEEL COVER FOR R.C. MANHOLES TYPE |
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(39U 27200) amﬁuﬂmwmq

NIV NUWRAY 4029 ADU ﬂ%‘ﬁ — ‘]JWYEN U 2
3oV N 0+690 — NN 1+270

EXISTING R.O.W.

EXISTING R.O.W.

A
TATE
\
N 20.00 @ EXISTING 20.00
S OR VARIES l OR VARIES
«
N |
5 |
El i |
| " EX1STNG RoADWAY +16.00 M. OR VARIES , |
| 1 |
L 1.00, 3.50 , 3.50 | 3.50 ) 3.50 L 1.00,
| KTR VARIESOR VARIES OR VARIES ‘ OR VARIES OR VARIES R VARIES |
| |
I | |
- | 1 1 | 1 1 | B
— L | | | | o
| T | . | . o e |
N | i | | | I '
‘\\\\ | | | ‘ i | | P e
~ | ' | |-
. ' 1 | | 1 L
: \‘l ﬁL i g t T - |
< f ; - i ) |
4L ] 1 ] | 4L
¢ 5 l -
L | | . | | |
1 1 1 1
L] | | | | | L
' ! o
TYPICAL CROSS SECTION (2) %739 STA.1+150 — STA.1+270 (naud¥udyy
SCALE 1 : 200
> H
n
el ] TV
% o
|
N 20.00 & EXISTNG 20.00
S OR VARIES | OR VARIES
&
(<Y ]
5 |
8 ' |
1 . EXISTNG ROADWAY $16.00 M. OR VARIES . |
| | |
| 1.00 3.50 3.50 ‘ 3.50 3.50 ,1.00, |
| Tz VARIESOR VARIES OR VARIES OR VARIES OR VARES QR VATIES ] |
I . E |
1 i
- ‘ 1 1 | 1 ) | { .
\\\\\\\\\\\\ | | | TAck! COAT | | { _______--"“"'
| L | ! YELLOW CENJER UNE 0.15 M. l YELLOW CENTER ILINE 0.15 M. ! e |
L g WHITE BROKEN L»Lz UNE 015 M. ———4 ) |—— WHITE BROKEN LNE Weossw ] !
WHITE SOUID- EDGE LINE 0.15 u.l— | (——|WHITE SOLID EDGEAIRE 0.15 M. !
e 1 ' ! e !
1 S - =
| P Py 1 1 1
' o == ; i ; , -~ o h '
T ] | | | ] N
I : 1 1 1 ] I I
L_d | L———|—ASPHALT CONCRETE LLVEUNG course (ithiuvey— | L k=d
CONCRETE DITCH AT HILLSIDE— ST 5 CM. ASPHALTIC CONCRETE WEARING COURSE CONCRETE DITCH AT HILLSIDE

LT. OR RT. (IF NECESSARY)

LT. OR RT. (IF NECESSARY)

TYPICAL CROSS SECTION (2) %729 STA1+150 — STA.1+270 (v&stl¥uilyy)

SCALE 1 : 200
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TUTITUAL DALY [ mug [ unufl
wvananaagfin [ 40290100 | E2
TYPICAL CROSS — SECTION (2)
aufluymanans

MIMORMIBIOY 4028 AEN Ny — 1IADY MDY 2
JEMIN NUO+690 — NUI+270

sermnuushdwi faailaneai
Fudims Bucuvitedudn i
HEN WMTgURUONAUNY A nzg T VA, - 3. 102/ 2532 (STANDARD NO. DH - § 102/2532)
pirallio LN
o NMTIMNIWONAUN R mm}'\u‘ﬂ M. - ¥, 103/ 2532 (STANDARD NO. DH - § 103 / 2532)
Fuoufunm
il g UUONAUI Hmsg T 1A - 31 104 / 2532 (STANDARD NO. DH - § 104/ 2532)
Aanfmdenn*
i ‘u'\nqnu-iud’nqﬁmian *nee mmpwﬂ 8. - 1. 208 / 2532 (STANDARD NO. DH - § 208/ 2532)
PAVEMENT RECYCLING
a'wjﬁq "NMI§TU PAVEMENT RECYCUNG'mmpuﬁ‘ N8, - 4, 213/ 2567
eshumsinaunez

21988 Mg TR TARNIRIN HINTZIUT M. - 3, 205/ 2532 (STANDARD NO. DH - § 205/ 2532)
g st -

219 nzgresHuRLFINA 1T M. - 3, 208/ 2532 (STANDARD NO. DH - § 206/ 2532)

e msgmilvameTaguanse mmpu"n‘ 8. - 4. 207 / 2532 (STANDARD NO. DH - § 207/ 2532)

19 Mg MNUMSTIUAGN® HAM2g A M. - 3. 201/ 2544 (STANDARD NO. DH - § 201/ 2544)
¥ !

819 Mg TAuNANIAT NIRTILT N, - 4, 202/ 2531 (STANDARD NO. DH - § 202/ 2531)
3 ;
219 g umTuagnuRasU 11msg1uT ne. - 3. 203 / 2556 (STANDARD NO. DH - 5203/ 2556)

22984 nzg AR 2 Rsg R A, - 2. 204 / 2556 (STANDARD NO. DH - § 204 / 2556)
noraneussilan PRIME COAT

#7584 "M7AauasTAY PRIME COAT 312§ 1ufl 18, - &, 402 / 2557 (STANDARD NO. DH - § 402/ 2557)
nusanpueailay TACK COAT ;

21980 "rmauesian TACK COAT" :nmzgufl m. - 4. 403 / 2531 (STANDARD NO. DH - § 403/ 2531)
Hownwanda CAPE SFAL

819 "AAULLLAWAR" 5AM3g 0T M. - 3. 411/ 2542 (STANDARD NO. DH - S 411/ 2542)
Baunsdlavaaurin

19 HouesanABuTEA® um2g Tl m. - 3. 408 / 2532 (STANDARD NO, DH - § 408/ 2532)
Samewrusadanmeurin

st Bammuasianaeuidsr anzg 1l na, - . 416 / 2556 (STANDARD NO. DH - S 416/2013)
HOT IN- PLACE REGYCLING (RE-PAVING).

_&fla "HOT IN - PLACE RECYCLING (RE-PAVING)' Az T A, - 1. 410/ 2542 (STANDARD NO. DH - S 410/ 2542)
3 I R

219 "weaTARTLALAI AN NATEINE IR * AR M8, - N, 40972556 (STANDARD NO. DH - SP 409 / 2013)
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—R.C. PIPE CULVERT

EARTH FILL IN MEDAIN
(SHALL BE TOP SOIL)

CONCRETE CURB & GUTTER:
OR CONCRETE CURB

INNER EDGE LINE

=— SLOPE

-CONCRETE CURB & GUTTER
OR CONCRETE CURB

INNER EDGE LINE

SLOPE —

=— SLOPE

COMPACTED SAND

SLOPE —~

DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN

NOT TO

SCALE

BLACK OR YELLOW OR RED STRIPE

WHITE STRIPE
S
&f“gg}* SOUD LINE
QQOQ? ¥~
g &

o ‘

3\«" ,
QL N . /o

R .

oS

=

(SEE NOTE7)  CURB MARKING DETAIL

NOT TO SCALE

0.80 ! 0.80 ! __0.80

PLAN OF INLET DRAIN

NOT TO SCALE

CURB
/ i
|

“
4

SECTION  A-A
NOT ~ TO  SCALE

i 0.30 0.30 030
0.15_, 0.15
™ EDGE LINE
.. SLOPE
. —_—
a 4
* .o
1 2, "
SLOPE
PAVEMENT STRUCTURES

MOUNTABLE CURB

NOT T0

NOTES :

SCALE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 25 MPa. (255 KSC.) FOR 15x15x15 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.

o

WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS

ENAMEL PAINT AND CONFORM TO TIS. 327.

5. LOCATION FOR CURB MARKING SHALL BE AS SHOWN ON PLAN
OR DIRECTED BY THE ENGINEER.

6. 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)
BY VOLUME.

7. 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 : D.OM. & CONSULTANTS |u-zcho: R AT lpaTE: OCT 2015

SCALE : AS SHOWN

P Vo

SUBMITTED :

OF LOCATIN & DESIGN BUREAU)

DWG NO. GD-709
A -

APPROVED :

REMVISION

SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEET NO.




NOTE :
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

- ) - 2. THE CROSS SECTION OF CUT AND FILL HEREIN SHALL BE APPLIED ONLY WITH THE DEPTH OF
. : CUT IS OVER 5.00 METRES FROM THE BOTTOM OF THE SIDE DITCH, AND SIDE HILL FILL ALSO.
. 3. PAVEMENT STRUCTURES AND OTHER DETAILS WHICH ARE NOT SPECIFIED IN THIS DRAWING
CUT OFF DITCH TO BE ADWSTED SHALL BE REFERED TO THAT IN THE TYPICAL CROSS—SECTION DRAWING.
OURING CONSTRUCTION 4. THE PROCESS OF RIPPING AND EXPOSING THE CUT MATERIALS SHALL BE MEASURED
(CUINTERSECT POINT WITH EXISTING GROUND LINE (EARTH) AS FOLLOWS:
L ASSUMED EXISTNG GROUND LINE _(G3INTERSECT PONT WITH EXISTNG SOFT ROGK LINE 4.1 IN CASE OF SOIL WITHOUT ANY ROCKS APPEAR ABOVE THE GROND SURFACE, THE POINT
(©) IN THE DRAWING WILL BE THE INTERSECTION POINT BETWEEN THE SLOPE OF CUT
™2, g o ‘ uﬁfg;:%’f&'ﬂ“}%ﬂ"i HARD ROCK LINE ‘ AND THE EXISTING GROUND LINE SO THE EXCAVATION SHALL START FROM THIS POINT.
3 4.2 AFTER THE EXCAVATION AS INDICATED IN SECTION 4.1 FOR A DISTANCE AND THE

SOFT ROCK OR HARD ROCK WAS FOUND, THEN THE TOE SLOPE SHALL BE CHANGED FROM
——(C3INTERSECT POINT WITH EXISTING HARD ROCK LINE . - POINT (©) TO POINT €2) OR (€3 AS INDICATED ON THE DRAWNG, THE STEP WIDTH

WHEN DEPTH OF CUT < 15.00 M OF BENCHING SHALL BE DIRECTED BY THE ENINEER, THE STABILITY OF THE CUT SLOPE
ASSUMED EXISTING GROUND LINE SHOULD BE CAREFULLY CONSIDERED AND THE UNSUITABLE TOP SOIL MATERIALS SHALL BE
REMOVED.

4.3 THE CLASSIFICATION OF SOIL, SOFT ROCK OR HARD ROCK SHALL BE CONSIDERED
IN ACCORDANCE WITH THE SPECIFICATION FOR HIGHWAY CONSTRUCTION BY THE DEPARTMENT
OF HIGHWAYS, AND ALSO SHALL BE DIRECTED BY THE ENGINEER.

/—CONCRETE CURB & GUTTER AND R.C. DRAIN CHUTE 4.4 THE QUANTITIES SHALL BE CULCULATED FROM THE CROSS-SECTION, SEPARATED FOR SOIL,

ASSUMED EXISTING SOFT ROCK OR HARD ROCK LINE

€
ROADWAY

ASSUMED GROUNDWATER TABLE

FOR EMBANKMENT PROTECTION SOFT ROCK OR HARD ROCK AT 6.25 M INTERVAL
WHEN, HEIGHT OF FILL > 6.00 M IN CASE OF MIXED MATERIALS FOR EACH CROSS—SECTION, THEN THE NEGOTIATION
BETWEEN THE OWNER AND THE CONTRACTOR SHOULD BE ARRANGED.
5. CONCRETE INTERCEPTION ON CUT SLOPE SHALL BE CONSTRUCTURED ON SILTY SAND, GRAVEL
D . oROFLE CRADE LATERITE, SOFT ROCK OR SHALE, BUT BE NOT NECESSARY ON SHALE SOLID ROCK AREA.
A e 6. THE LONGITUDINAL SLOPE OF CONCRETE INTERCEPTOR IN NOTE § SHALL NOT BE LESS THAN
= = T, 0.3 PERCENT.
%Qq% 300 (M) SAME SLOPE 7. EACH SECTION OF CONCRETE INTERCEPTOR SHALL BE 0.50 M LONG PRECAST CONCRETE AND
%Q - SHALL NOT BE GREATER THAN 15.00 M FOR CAST~IN-PLACE CONCRETE. ALL JOINT SPACES
=~ SHALL BE 0.005 M. WIDE WITH MORTARED FLUSH ON (THE RATIO OF PORTLAND CEMENT : SAND
IS 1: 2 BY VOLUME)
. BENCHING SHALL BE REQUIRED ON EXISTING GROUND SLOPE OR EXISTING ROADBED IN THE
PORTION OF EMBANKMENT. THE NUMBER OF STEPS FOR BENCHING DEPENDS UPON THE HEIGHT
_____ — e OF SLOPE. THE HEIGHT OF EACH STEP SHALL BE DIRECTED BY THE ENGINEER, AND THE WIDTH
* IN GENERAL, BENCH WDTH IS 2.00 M EXCEPT CHANGING THE INTERCEPT POINT ASSUMED GROUNDWATER TABLE O80M. L = e } SHALL BE PERMITED FOR COMPACTED EQUIPMENT, AND THE DENSITY OF THE COMPACTED
OF EXISTING EARTH TO THE INTERSECT POINT OF EXISTING ROCK THEN THE BENCH WASTE MATERIAL—] MATERIAL SHALL NOT BE LESS THAN 95 PERGENT OF STANDARD PROCTOR.
S Afaom SHALL VARY ACCORONG TO FIELD CONDITION. . o v 1 1 E v e vy o gy e chern SR T EggK éﬁnigﬁﬁx(fgeggﬁfgﬁum o »FE?M CUT SLOPE. 1, 8. BEFORE CONSTRUGTING PAVEMENT STRUCTURES, I, CROUNDWATER SEEPAGE APPEARS ON CUT
oo [ [ e YT amm aee = SLOPE OR SIDE HILI: FILL AND SEEMS TC DAMAGE THE ROADWAY, THE DRAINAGE LAYER
OR SUBDRAINAGE AS SHOWN ON THE DRAWING SHALL BE APPLIED.
TYPICAL CROSS — SECTION ’ 10. CONCRETE INTERCEPTOR SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
NoOT 10 SCALE OF 20 MPa (204 KG/CM2) FOR 0.15x0.15x0.15 M CUBE AT 28 DAYS.
1. THE REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 WITH THE MINIMUM CLEAR
CONCRETE COVER OF 0.025 M.
12. P.V.C. PIPE SHALL BE D-PLAST RIGID TYPE CLASS 13.5 (PLAIN ENDS) CONFORMING TO TS, 17.
13. DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF SOIL CONDITION, DEGREE
OF EROSION , WATER VELOCITY, RAINFALL INTENSITY, SLOPE, AND AMOUNT OF DISCHARGE
IN THE DITCH. : .
14. IN CASE HEIGHT OF FILL > 6.00 M. AND IN CASE OF RESTRICTED CONSTRUCTION BOUNDARY,

] THE SLOPE SH INEER.

200 A [ / SLOPE SHALL BE DESIGNED BY THE ENGINEER.
(BENCH) ~

.075, 0.50 9.075

CARRIA 1 SHOULDER

SLOPE PROTECTION (IF NECESSARY)

|/~ W—BEAM GUARDRAIL OR CONCRETE BARRIER

CONCRETE INTERCEPTOR EVERY BENCH
FOR EARTH OR SOFT ROCK CUT SECTION

SLOPE PROTECTION (IF NECESSAR

DITCH LINING

o|  PAVEMENT smucume/I
~~~ BENCHING (SEE NOTE(®))

239 T~
SUBDRAIN (IF NECESSARY) ———
SEE NOTE @ iy

W
4
6.00 (MAX)

o

HEIGHT OF FILL (H)

H/2 MAX

075, 0.50 .07!

Q"(ﬂof‘é /-— JOINT (SEE NOTE(Z))

TABLE 1 DETAIL OF CUT SLOPE (IN GENERAL) TABLE 2 DETAIL OF FILL SLOPE (IN GENERAL)

CONCRETE LINING | 6 MM © 015 “or e
(IF NECESSARY) . y
/ 15:1 / (H:V) TYPE OF MATERIAL (H:V): TYPE OF MATERIAL

#6 MM © 0.15

#9 MM © 0.15

> I 0.01
HAMFERI
X @ ED K 11 EARTH 1.5:0 EARTH

99 MM © 0.15 : 1/2:1 SOFT ROCK 1:1 ROCK
9 : 1/4:1 HARD ROCK

~ ( now FLOW REMARK : .

THE SLOPES SUGGESTED IN TABLE 1AND TABLE 2 SHALL BE CONSIDERED AS A GENERAL GUIDELINE ONLY.
APPROPRIATE CUT AND FILL SLOPES SHALL BE CONFIRMED BASED ON GEOTECHNICAL/GEOLOGICAL

4 150, | SHEAR KEY CONDITIONS OF THE PROJECT SITE. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL CARRY OUT SLOPE
3-96 MM STABILITY ANALYSIS OF DEEP CUT/ HIGH FILL BASED ON ACTUAL GEOLOGICAL CONDITIONS AND SHALL
BE APPROVED BY THE GEOLOGIST OR ENGINEER.

VARIES
0.30-0.60
S

96 MM @ 0.15

0.30-0.60 /
P

VARIES

0.075
!

0.30
0.30 ]

0.075
3

. 2-¢12 MM 96 MM

. - .
S
l | 0.03 \o t
99 MM © 0.15 L~ 3-¢6 MM SHEAR KEY (SEE NOTE(?))

DETAIL OF CONCRETE INTERCEPTOR CROSS — SECTION OF CONCRETE PROFILE SECTION OF CONCRETE INTERCEPTOR KINGDOM OF THAILAND
SCALE 1:10 INTERCEPTOR AT SHEAR KEY SCALE 1:10 MINISTRY OF TRANSPORT

SCALE 1: 10 DEPARTMENT OF HIGHWAYS
STANDARD DRAWING

CROSS — SECTION FOR DEEP CUT AND HIGH FILL

0.15
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D: \std dwg 2015\RS—202(REVO0)

NOT

% REMARK :

150.00 (MIN)

0,0’ = BEGIN NO—PASSING ZONE
b,b’= END NO—PASSING ZONE

NO—PASSING ZONES IN OPPOSITE
DIRECTIONS MAY OR MAY NOT OVERLAP,
DEPENDING ON ALIGNMENT.

CENTER LINE MARKING FOR

NO—PASSING ZONES AT HORIZONTAL CURVES
SCALE

TO

/7'N0-PASSING STRIP (YELLOW)

¢ STRIP (YELLOW)

DIRECTION OF TRAFFIC ==

Y4

=% DIRECTION OF TRAFFIC o

% REMARK :

1/2 TRAVELLEDWAY WIDTH

a,0' = BEGIN NO-PASSING ZONE
bb’ = END NO-PASSING ZONE

NO—PASSING ZONES IN OPPOSITE
DIRECTIONS MAY OR MAY NOT OVERLAP,
DEPENDING ON ALIGNMENT.

NO—PASSING ZONES

NOT

NO—PASSING ZONE

150.00 (MIN)

PLAN

CENTER LINE MARKING FOR

| INTERSECTION |

AT VERTICAL CURVES
T

SCALE

NO-—-PASSING ZONE

150.00M. (MIN.)

| (VARIES) l

150.00M. (MIN.)

—

WHITE STOP LINE ——

18.00(MIN.)

15.00(MIN.)

40.00

ZZZ7777727/7C .

| | NORMAL

SEE MARKING AT ISLAND

TRAVELLEDWAY WIDTH

TYPICAL MARKING AT JUNCTION WITH DIVISIONAL ISLAND

NOT

T0

SCALE

— 1/2 TRAVELLEDWAY WIDTH

z

£

WHITE REFLECTIVE TARGET

INSTALLATION REFLECTIVE TARGET ON GUARDRAIL

SCALE

NOT TO
FOR SINGLE FACE BARRIER SHALL.
INSTALLS ONE-SIDE REFLECTOR AND
FOR DOUBLE FACE BARRIER SHALL
INSTALLS TWO-SIDE REFLECTOR.

e

INSTALLATION REFLECTIVE TARGET ON BARRIER

T0 SCALE

————————— BLACK PAINT

————— WHITE REFLECTORIZED PAINT:

MARKING'AT ENDS OF BRIDGE BARRIER

NOT TO SCALE

REGULATORY SIGN (1L40)

e £ >
& ’ ; S
, /” L concrere currer
CONCRETE CURB
BLACK-WHITE PAINT (TWO TIMES)

e

YELLOW SOLID LINE

% THE WIDTH MAY BE 0.50 M.

PAINT MARKING ON CONCRETE CURB

NOT TO SCALE

150.00 (MIN.) BRIDGE

APPROACH SECTION

NO PASSING | STRIP

VARIES ACCORDING INTERSECTION DETAILS
30.00 M.(MIN.)

MARKING AT ISLAND
NOT 10 SCALE

€ STRIP (YELLOW)—

/L

Y
\vEDGE LINE (WHITE)

150.00 (MIN.)

MARKING AT BRIDGE APPROACH
NOT T SCALE

APPROACH SECTION

WHITE & YELLOW

NOT

REFLECTIVE TARGET
T

OR CONCRETE CURB

INSTALLATION REFLECTIVE TARGET ON CURB MEDIAN
NoT 0 SCALE

L

SCALE

TABLE 1 SPACING OF REFLECTIVE TARGET

YELLOW REFLECTIVE TARGET
CONCRETE CURB & GUTTER

CONTROL DEVICE MANUAL.

(2]

[REDIUS OF CURVE| SPACING OF REFLECTIVE TARGET (METER)
(METER) INNER CURVE (S)
\ 15 6
2.00 M. OR VARIES AS SHOWN 75 13
ON INTERSECTION DETAILS T00 "
8 150 20
Z A 200 23
s 300 29
<
s 2.00 M. OR VARIES 400 33
o z 500 37
o
o " —USE BARRIER CURB FOR VERTICAL CURVE SECTION AND STRAIGHT ROADWAY SECTION
© AND PAVED MEDIAN
o UNLESS OTHERWISE THE SPACING SHALL BE EVERY 24 METERS.
4] g Z DESIGNATED.
g g = TABLE 2 MINIMUM PASSING SIGHT DISTANCE
Zly = 2 85 th. PERCENTILE SPEED MINIMUM PASSING SIGHT DISTANCE
2z 9 2 (KPH.) (METER)
g <@ ®
g - - 40 140
¥ E : 50 160
° & . < 60 180
{} g g 70 210
S a 80 245
X % 9 280
[y A\ 100 320
110 355
120 395
0.10 | NOTES :
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
8 2. ALL MARKINGS SHALL BE IN ACCORDANCE WITH THE DEPARTMENT OF HIGHWAYS' TRAFFIC
I

. PAVEMENT MARKING FOR THE ASPHALTIC CONCRETE AND THE REINFORCED CONCRETE

PAVEMENTS SHALL BE REFLECTORIZED THERMOPLASTIC PAINT, CONFORMING TO TIS. 542.

PAVEMENT MARKINGS FOR THE SURFACE TREATMENT PAVEMENT SHALL BE REFLECTORIZED

PAINT, CONFORMING TO TIS. 415 AND TIS. 543.

o »

OF TRAFFIC LINE.

THIS DRAWING SHALL BE REFERENCED TO DRAWING NO. RS-201.

THE COLOUR OF REFLECTIVE TARGET SHALL BE IN ACCORDANCE WITH THE COLOUR

6. GEOMETRY OF REFLECTIVE TARGET IS ABLE TO ADJUST UNDER THE APPROVAL OF THE

ENGINEER, BUT SURFACE OF RETRO—-REFLECTION NOT LESS THAN 78 SQUARE CENTIMETERS

AND CONFORMING TO TIS. 606 TYPE 9 (COEFFICIENT OF RETRO—REFLECTION LEVEL 9).

~

. INSTALLATION OF REFLECTIVE TARGET, FOR HORIZONTAL ANGLE SHALL BE VARIED O TO 30

DEGREE (RECOMMENDED 15 DEGREE) AND FOR VERTICAL ANGLE SHALL BE VARIED

—10 TO 10 DEGREE (RECOMMENDED +5 DEGREE) WHICH ARE ABLE TO ADJUST UNTIL

THE BEST REFLECTION UNDER THE APPROVAL OF THE ENGINEER.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT

DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

TRAFFIC MARKING
MARKING DETAILS—-II
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0:\std dwg 2015\RS-203(REVO0)

SINGLE BROKEN LINE i 24.00 | 24.00 |
RURAL == & == == 8 e e s ==
—3—‘99-{ l-ﬁ”—-' 12.00 12,00
URBAN Cro @ mte @ mse m mee = mEim ©

PR A

UNI—-DIRECTIONAL TYPE® 6.00 M.

TRAFFIC DIRECTION ==

TILLLK K

TRAFFIC DIRECTION emen

UNI-DIRECTIONAL TYPE®@ 6.00 M.

UNI-DIRECTIONAL TYPE@ 6.00 M.

TRAFFIC DIRgcTioN

SINGLE SOLID LINE
RURAL

KX

URBAN

DOUBLE SOLID LINE

RURAL

URBAN

BROKEN LINE & SOLID LINE

12.00 12.00

RURAL = =

Lo [ Tom

URBAN

o] | s

ROAD STUD AT CENTER LINE OF ROADWAY

NOT
BROKEN LINE L 24.00 1 24.00 |
RURAL == [ ] = = . = == L] =
3.00 9.00
—-, 12.00 12.00
URBAN 2 Ele O See @ oD O SIe O Se6s o
1.00 H__ __I 3.00
12.00 12.00
SOLID UNE ]——-l'—-l
RURAL
00Q4.! 0
URBAN
INSIDE EDGE LINE
24.00 24.00 1
SAVEMENT: SURFAC ; :
MEBKN O AREIBE BHOGKDER / 7
URBAN

OUTSIDE EDGE LINE

RURAL

24.00 |

URBAN

OUTSIDE_SHOULDER

ROAD STUD AT LANE LINE & EDGE LINE

NOT SCALE NOT

B

0.05 (MIN,

1

TRAFFIC DIRECTION =

UNI-DIRECTIONAL TYPE@ 6.00 M.

0.104+0.005

100

BI-DIRECTIONAL TYPE:

UNI-DIRECTIONAL TYPE® 6.00 M.

Wnc DlR‘r'.CﬂON

L

e

- TRAFFtc DIRECnoN

UNI-DIRECTIONAL TYPE® 6.00 M.

UNI-DIRECTIONAL TYPE®@ 6.00 M.

TRAFFIC DIRECTION v

BI—DIRECTIONAL TYPE

AT TR

ROAD STUD AT ISLAND
NoT T0 SCALE

SIDE ELEVATION OF ROAD STUD
NoT T0 SCALE

TRAFFIC DIRECTION

e

TRAFFIC DIRECTION

0.10£0.005

0.10+0.005

0.104+0.005

1

0.10+0.005

1

TRAFFIC DIRECTION

<o

LDOIFAN OF BI-DIRECTIONAL TYPE ROAD
T0

TRAFFIC DIRECTION

e — >

STUD

SCALE

PLAN OF UNI—DIRECTIONAL TYPE ROAD STUD

= TRAFFIC DlRECTtON

UNI-DIRECTIONAL TYPE

UNI-DIRECTIONAL TYPE

——

AN N AN NN A

| TRAFFIC DIRECTION =—c- \ i
1

UNI-DIRECTIONAL TYPE

TRAFFIC DIRECTION ==c= |

BI-DIRECTIONAL TYPE

el 2 7 7 el
<~ TRAFFIC DIRECTION N

UNI-DIRECTIONAL TYPE

NOT

% ROAD STUD INSTALLATION AT CROSS HATCHING

IN CASE OF GENERAL SHALL BE INSTALLED EVERY 24 M. SPACING.
IN CASE OF THE BEGINNING, THE END AND ON CURVE WITH RADIUS
LESS THAN 400 M. SHALL BE INSTALLED EVERY 12 M. SPACING.

TABLE 1 INSTALLATION OF ROAD STUD ON TANGENT

UNI-DIRECTIONAL

SPACING OF ROAD STUD

TYPE OF LINE (M.) LOCATION
RURAL URBAN
CENTER LINE
SINGLE BROKEN LINE 24.00 12.00 BETWEEN BROKEN LINE
SINGLE SOUD LINE 12.00 4.00 ON SOLID LINE
DOUBLE SOLID LINE 12.00 4.00 BETWEEN DOUBLE SOLID
DOUBLE BROkEN LINE 12.00 4.00 BETWEEN DOUBLE LINE
WITH SOLID LINE AND SOUID LINE
LANE LINE
BROKEN LINE 24.00 12.00 BETWEEN BROKEN LINE
SOLID UNE 12.00 6.00 ON SOLID LINE
EDGE LINE
INSIDE EDGE LINE 24.00 12.00 NEXT TO THE RIGHT OF SOUD LINE
OUTSIDE EDGE LINE 48.00 24.00 NEXT TO THE LEFT OF SOLID LINE

NOTES :

»

TABLE 2 INSTALLATION OF ROAD STUD ON CURVE

SPACING OF ROAD STUD

TYPE OF LNE RADIUS (M.) ) RADIUS (M) LOCATION
LESS THAN 100 100—-300
CENTER LINE
SINGLE BROKEN LINE - 12.00 BETWEEN BROKEN LINE
SINGLE SOLID LINE 4,00 12.00 ON SOUD LINE
DOUBLE SOLID LINE 4.00 12.00 BETWEEN DOUBLE SOLID
DOUBLE BROKEN LINE 4.00 12.00 BETWEEN DOUBLE LINE
WITH SOLID LINE AND SOUID LINE
LANE LINE
BROKEN LINE - 12.00 BETWEEN BROKEN LINE
SOLID UNE 4,00 12.00 ON SOLID LINE
EDGE LINE
INSIDE EDGE LINE 4.00 12.00 NEXT TO THE RIGHT OF SOUD LINE
QUTSIDE EDGE LINE 4.00 12.00 NEXT TO THE LEFT OF SOLID LINE

N o

o«

©

TYPE® 6.00 M.

BI-DIRECTIONAL TYPE

UNI~-DIRECTIONAL
TYPE@ 6.00 M-

ROAD STUD AT CROSS HATCHING
TO SCALE

UNI-DIRECTIONAL
TYPE@ 6.00 M.

-=~=_ TRAFFIC \DIRECTION

‘W 00'9 @3dAL
TYNOILO3YIO—INA

ROAD STUD AT ISLAND MARKINGS

NOT

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. ROAD STUD SHALL BE MADE OF ALUMINIUM OR ALUMINIUM ALLOY WHICH CONFORM TO TIS. 2573.
AND ROAD STUD SHALL WITHSTAND TO IMPACT LOAD WITHOUT DISTORTION OR CRACK.

3. REFLECTOR SHALL BE YELLOW OR WHITE REFLECTIVE BEADS WHICH MANUFACTURED
EXCLUSIVELY FOR REFLECTOR. AMOUNT OF BEADS SHALL BE NOT LESS THAN 50 PER SIDE
AND EMBEDDED TO THE ROAD STUD.

. THE PROCEDURES OF ROAD STUDS INSTALLATION.

4.1 THE HOLE SHALL BE DRILLED WIDER THAN DIAMETER OF THE SHANK ABOUT 3 MM.

4.2 MATERIALS IN THE HOLE SHALL BE REMOVED.

4.3 EPOXY ADHESIVE SHALL BE APPLIED FULLY INTO THE HOLE.

4.4 THE SHANK SHALL BE EMBEDED INTO THE HOLE. THE ROAD STUD SHALL BE PRESSED
UNTIL EPOXY ADHESIVE SHALL BE BLEEDED TO ADHERE BETWEEN PAVEMENT SURFACE
AND ROAD STUD.

5. ROAD STUDS AT CENTER LINE OF ROADWAY SHALL BE BI-DIRECTIONAL TYPE
OTHERS SHALL BE UNI-DIRECTIONAL TYPE.

THE COLOUR OF REFLECTOR SHALL BE IN ACCORDANCE WITH THE COLOUR OF TRAFFIC LINE.

ROAD STUDS SHALL BE INSTALLED AT LOCATION BEFORE PC. STATION OF CUR_VE

AND AFTER PT. STATION OF CURVE APPROXIMATE 65 METERS.

. INSTALLATION OF ROAD STUDS IN CURVE WITH RADIUS MORE THAN 300 METERS
SHALL BE INSTALLED AS TANGENT INSTALLATION.

. IN CASE OF EDGE UNE, THE ROAD STUD SHALL BE INSTALLED NEXT TO THE LEFT OR NEXT TO
THE RIGHT OF SOLID LINE WITH LATERAL OFFSET IS APPROXIMATE 2.5-5.0 CENTIMETERS.

10. THE SIZE OF ROAD STUD MUST NOT BE EXCEED THE TRAFFIC LINE.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

TRAFFIC MARKING
ROAD STUD

BUREAU OF LOCATION
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ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M.
3

SR A [ | STEEL PLATE 4 MM.THICK
P Pg [+ +] ’g [+ 4] ig 100 MM. LONG
|| [ | AT BOLT & NUT FASTENNING
l~—— BLOCKOUT
11
I’ b l’ be |¢ * —J
* @ * + & * * * +
RS |+ 32 s 3 DETAIL "A”
T { NOT  TO  SCALE
[——POST @100X4 MM.
NTLTINTIN RTR77,
150£2
75+1.5
I -¢23]
PLAN AND SECTION ST\ || 4]
NOT T SCALE 75%1.5 9
T e N \ g
AJ’LN-
H
o i & 2 _
J Lol
E 2-923
7.5
A0 # 2
. EQUAL TO SHOULDER WIDTH ) a e
i » | : &
§| sLot \
3 60x19 L o3
| % BLOCKOUT
19x60 } '~| / |
19x60 WHEN SPACING OF POSTS IS 2§ ONLY ! S, A —STEEL PLATE TOP VIEW FRONT VIEW SIDE VIEW
/—e-nzs g q:jﬂ}-—ﬁ
19x60 \ 5} | =
. I T BLOCKOUT DETAILS
& & & & 8-823 l =S - SCALE 1:5
< < Ra R /_ | g .
o PP 4 o ' 8 g N\ sree puae
& & <>/ ’ @ I AT BOLT & NUT FASTENNING
> > 4 © | PAVEMENT SURFACE I l STEEL PLATE _
L SLOPE \ l ! ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. BLOCKOUT (SEE DETALL "A
110 110 110_| 110 50 — . ; | |
S OR 25 Nl ~
PEICH | I 1
—400| (]| | 600 300
1 K
AR
| ) 1] BACKUP  PLATE
o l R SCALE 1:15
& : < } l
8 .
| i1t  coNcReTE
8 . . l | —CEMENT : SAND : CRUSH ROCK
N 1 | | RATIO 1:3:6 BY VOLUME
<1
1100 | 100 | |
| | ! [ o e
! [ !
l } DIRECTION OF TRAFFIC mummaiiie-
BLOCKOUT
ERROR ALLOWABLE LENGTH
, DUE TO BENDING THE RAL / LIP CHANNEL STEEL 150x75x20x4.5 MM. s0__ 110 11°r_r,._5°
27, | ! ! .
923 ——] I P31 Bt
- ° . i +
= -
o " P i
IS R23 4ol ¢
" 8 T 1
| 3 ”«——wmrz REFLEC
\ bl SHEETING TYPI
15 110 | 110 |50 PAVEMENT | SURFACE. i
pY
._0_! \ ! § : //PA\
TERMINAL SECTION i !
SCALE 1:10 FOR DIVIDED HIGHWAY,
THIS SIDE SHALL BE OMITTED
WHITE REFLECTIVE
2 32 50 —22 SHEETING TYPE | [3
‘ o & ROUND PIPE 101.6x4.0 MM. x 9.63 K&./M. S RErcECTVE FOR DIVIDED HIGHWAY,
f ) © FOR DIVIDED HIGHWAY, BE OMITTED
- —- 8= = ") 65 = THIS SIDE SHALL BE OMITTED
L) Jov o
20
© 20 DIRECTION OF TRAFFIC memsmmseiiin-
VARIES (30-180) POST
SCALE 1:15

BOLT & NUT
3

SCALE 1:

RAIL SECTION
SCALE 1:3

330

NOTES :
1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED.
2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT :
2.1 STEEL RAIL 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 OF ZINC COATING
ACCORDING TO THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW.

RAIL MIN.RAIL THICKNESS MIN.WEIGHT OF ZINC COATING
cLAss| TYPE (MILLIMETER) (GRAMS PER SQUAREMETER)
3 1 3.2 550
2 3.2 1.100
1 2.5 550
2
2 25 1,100

2.2 MECHANICAL PROPERTIES OF RAIL

RALL MAX. DEFLECTION
MIN.ULTIMATE
TENSILES STRENGTH MIN.PERCENTAGE MAX. LOAD MAX. LOAD
(KG./MM.2) OF ELONGATION TRAFFIC FACE UP | TRAFFIC FACE DOWN
CLASS| TYPE -/ «G. | DEFLECTION |~ T DEFLECTION
" (MIN.) ) (MIN.)
. 1 41 21 910 50 i 720 50
2 4 21 1,360 75 1,090 75
2 1 41 21 680 50 545 50
2 4 21 910 75 720 75

2.3 POST SHALL BE IN ACCORDANCE WTH TIS. 107.
2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8.

2.5 BLOCKOUT SHALL BE IN ACCORDANCE WITH MS. 1228.

2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1499 SM 400.

2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.
. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1

FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED.
4. IN CASE OF HIGH RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYPE 2 SHALL BE USED.
5. SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS.

w

RADIUS OF CURVE |SPACING OF POSTS *HEIGHT OF FILL |SPACING OF POSTS
R (M.) S (M.) H M.) s (M.)
ON TANGENT OR 3> 700 4.00 H < 300 4.00
450 < R < 700 3.00 3.00 < H € 4.00 3.00
150 € R < 450 2.00 4.00 < H < 5.00 2.00
R < 150 1.00 5.00 < H < 7.00 1.00

* FOR SIDE SLOPE 2:1 OR STEEPER

FOR HORIZONTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
. IN GENERAL, GUARDRAIL IS MORE SUITABLE THAN GUIDE POST ON HORIZONTAL CURVE SECTION WITH HIGH FILL
MORE THAN 5.00 M. (AND SIDE SLOPE IS STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.
GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE—BENT FROM THE FACTORY.
BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST

SHALL BE PROVIDED WHERE SPACING OF POSTS IS 2S M.

UNLESS OTHERWISE SPECIFIED ON THIS DRAWING, GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248.
10. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
11. W~BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS-605 OR RS-606.

o

® o~

©

REMARK :

THE SINGLE W—BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
AND CERTAIN CONDITION. IF OTHER CONDITION SUCH AS DEEP VALLEYS,
APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMAGE TO

VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
GUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE

FIRM INFORMATION CONCERNED AND RECOMMENDED BY THE ENGINEER.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
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/-SEE DETAIL "A" 12.00 APPROACH END
1 6.00 4.00 1 4.00 [ 4.00 4.00
SEE DETAIL "A" . - -
/ — SN N A A - SEE DETAIL "B’ . —EDGE OF | SHOULDER
— END ANCHORAGE \ _ INTERMEDIATE POST (SEE DRAWING NO. RS—603)
w0 e "\,
o Y l
= - B I AN L)
-— < TANGENT LINE
. S A e PARABOLACURVE"J
\—SEE DETAIL "A" n !
L | o £
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY \_ t A 50.00 { TRAFFIC DIRECTION wwip-  |= &
: SEE DETAIL "A” Ol :
INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PAINT EDGE LINE MARKING 22 S
SCALE 1: 500 gl 3
Bl% g
12.00 APPROACH END A=VARIES (SEE NOTE 5)
| 6.00 400 | 400 | 400 ( 1.2.00 | 2.00 1.041.00 4% INSTALLATION OF W—BEAM GUARDRAIL AT HORIZONTAL CURVE
0500, .
- F SCALE 1: 150 %000
Eﬁf Eﬁgﬂa‘ A%E 12.00 (APPROACH END)
LA /_ SEE DETALL "C" L 4.00 400 | 400 | 400 400 |VARIES; 4.00
\
17 4/ —BRIDGE RAILING I ‘ EDGE OF SHOULDER l I e (SEE NOTE 4 !
OFF_SET -t~ s J . ¢ )
HOULDER o A N T | | l | &Romsme‘ OBSTACLE OR HAZARDOUS
— L_7ANGENT SECTION TO BRIDGE L INNER SURFACE | L1 | | | |
L PARABOLA CURVE OF BRIDGE RAILING _’ TANGENT LINE Y v
WHITE PAINT EDGE LINE MARKING PARABOLA CURVE T
WHITE PAINT EDGE LINE MARKING (SEE NOTE 4)
TRAFFIC DIRECTION - o GuTER EDob o L I |
- ——— ¢ mrOE— - =
- € « 50.00 ] TRAFFIC DIRECTION mma» [ BEGINING OF _ 50.00 N
DETAIL "A" WITHOUT BRIDGE SIDEWALK - ! APPROACH END ! !
. 1 150 WHITE PAINT EDGE LINE MARKING
Eﬁf ESEQ%RA%E_\ l l l l l APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
P Lo b bl b b b v SEE NOTE 9 SCALE 1180
:
: \
| l | l )/\)(87\ 7 BRIDGE SIDEWALK
1 1 ] | OFF_SET~1-~ | ]
SHOULDER 50 foee7 | 0.167 N % SHOULDER NORMAL SHOULDER WIDTH
L PARABOLA CURVE—™ |—TANGENT SECTION TO BRIDGE NOTES :
LANE WHITE PAINT EDGE LINE MARKING LANE WIDTH o 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
TRAFFIC DIRECTION e WHITE PAINT EDGE LINE MARKING 2 g
OR OUTER EDGE OF LANE - — 2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
~—t — - - —— - —— — —— - —— L eepeE— - —\ ?gl __9/ TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
" f
DETAIL "A” WITH BRIDGE SIDEWALK T 4 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
(ROADWAY SHOULDER WIDTH SAME AS FOR BRIDGE) TO VEHICLES STRIKING SUCH AS, ELECTRIC POLE, BRIDGE PIER, ETC.
SCALE 1:150 PLAN 4. SPACING "X AND "Y' ARE AS FOLLOWS.
) 41 "X" = 0.50 - 1.50 M. "Y" = 4.00 M. POST SPACING 2.00 M.
4.00 | 4.00 4,00 A=VARIES (SEE NOTE 5) 4.00 4.00 1.00 p = : _?[ 42 "X = 1.50 — 3.00 M. *Y = 8.00 M. POST SPACING 2.00 M.
I SPACING 4.00 MAX. 2.00 i 2.00 ‘-OOJ] 1.00 i° 1P-5‘HF 5(’||"~5" 31::-70 e = o 5 THE PORTION OF GUARDRAIL INDICATED BY "A" SHALL NOT APPLY
. .5 X

E b IF EMBANKMENT HEIGHT IS LESS THAN 4.00 M. (SIDE SLOPE 1.5 : 1 MAX.)
1

o

Y

o.
o

D: \std dwg 2015\RS-605(REV00)

b.
v ' FD > \
7 L ! THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
I I I I T TUrm ] [ 5+0.126 | END RAIL (SEE NOTE 7) ! OF D AND 1 OR OTHERWISE INDICATED.
L

s
[ !s L ‘ ! . 7. DIVIDED HIGHWAY DO NOT NEED END RAIL.
; \—ELEVATION OF GROUND LINE ELEVATION SIDE VIEW

L —END ANCHORAGE

Ly >
END RAIL 8. GUARDRAIL SHALL CONFORM TO TIS. 248.
]ﬁ, os@}ﬁr E :E 635 E ___E 635 E :E’ 635 E E 635 SCALE  1: 50 9. THE PLAN SHALL SEE DETAIL "D" ON THE DRAWING NO. RS-606.
//-m-])'m 500 ; 10. IN CASE OF ROADWAY SHOULDER IS WIDER THAN BRIDGE SHALL SEE THE
DRAWING NO. RS-606.
ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAILING o BN e AL s .
SCALE 1:75 BRIDGE RAILING °~°27?,\ 0.3 11. MARKINGS SHALL BE IN ACCORDANCE WITH THE DEPARTMENT OF HIGHWAYS
0.08 | | 0.34 | | 0.08 ’
—-l |-——1 |—— / M16 EXPANSION BOLT N ”'6\8’2 TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TIS. 542.
TERMINAL SECTION / ; ; ; 0.15 M. LONG 4 T ‘O:PL
g I W_rs_zl ! : TS - WARRANTING FEATURES FOR
S| - ! \— W—BEAM GUARDRAIL INSTALLATION
T z R0.0225 l 0.343 i »
J T\ g . 050 , 050 030, 070 ¢ 0.023 —‘\g z —E’[ z R=0.02 1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
S \ P | | I ] - &4 of § < ° PLAN (7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1.
o
_——|n . \g 3 1 & " § . 2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
o
‘8]_ l 2-9 5/8 GALVANIZED ﬁ ﬁ i 5 EMBANKMENT 1S MORE THAN 3.00 M.
o i (=] L]
\ STEEL BOLT © 0.20 M. = ? 3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 1.50 M.
| TRAFFIC DIRECTION ==t \ 0.05 | 0.11{0.11 .10 0.19 10.05 ° 0.05 4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.
| INNER SURFACE 070 o
: OF BRIDGE RAILING - 2
PLAN CONCRETE ANCHOR PLAN 3
scaLe 1:25 W—BEAM CONNECTION TO BRIDGE RAIL 2 S S
030 050 NoOT 0 SCALE 3
1 [ 00— ERIGE RALNG KINGDOM OF THAILAND
0.25 [
2 | | | ] o EXPANSON BoLT = L / 032 MINISTRY OF TRANSPORT
K OJ— E T 3 . 0.08 0.004 ¢ 0.023 DEPARTMENT OF HIGHWAYS
& I P4 g ¥ T el e 0.084 I 0.05 022 | (005 STANDARD DRAWING
o fis g I G B ¢ GUARDRAIL
5 © ELEVATION
° c INSTALLATION AND W—-BEAM GUARDRAIL APPROACH TYPE-I
SPLICE SECTION
NOT 0 SCALE DESIGNED : D.0H. & CONSULTANTS |cnem<,s_n‘ s BUREAV OF LOCATON  lpaTE: OCT 2015
: ' SCALE: AS SHOWN
CONCRETE 1:3 BY voquJ oz ELEVATION SIDE VIEW SUBMITTED: (oRecToR mm%)
- DWGNO. RS-605
DETAIL "B” DETAIL "C” . L a
: .
SCALE 1:25 SCALE 1:25 REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEET NO. 78




15052 ~NOTES © ' =

i 51 [ i ; e
i L 1. ALL DIMENSIONS. ARE IN MILLMETERS UNLESS OTHERWISE INDICATED. - » .
,-sucmr AT [ BACKUP PLATE e ‘#1—'23 2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT :
S — 60«19 : 24 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS' THAN THE
P I5EL5 | ;
! P i B ‘MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAL AND"
42 SHALL BE. CALVANIZED WITH THE MINIUM WEIGHT OF ZING COATING
Gf_ b 3 12 s o ACCORDING TO THE TYPE OF RAIL AS SPECIRIED IN TABLE BELOW:
i 3 i
I o 1 T 1F TS 1 5 = o 2.p23 " : - .
3 3 > o4 2- ‘ - e
IEADEE S ot L de e ' e { R g | s : ‘ RAL Min RAIL THICKNESS Min WEIGHT OF 7ING COATING
I TR I | BT | f] TR ; = = B » By (MILLIMETER) (GRAMS 'PER SQUAREMETER)
1 1 i i ing i q:zﬂ‘iﬂ 4’\ 2 : \SS| TYPE
Stor — . i 1 32 550
L pOST B100K4 min | B0x19 e 55 - 2 32 1,100
o = : - TOP VIEW - FRONT VIEW SIDE. VIEW gopid 25 e . 850
TIITR RIS BLOCKOUT DETAILS e 28 1100
50 i PLAN AND SECTION o SeAE tee v
...;:i s NoT SCALE i_g_ou_o_\g TOSHOULDER WiDTH 400 | 500 2.2 MECHANICAL PROPERTES OF RAIL
g PLATE 60%60 mm TT 308 ™
%gﬁ :@. : -POST. 61006 rm i o . o B Max: DEFLECTION
: AT 2 en ! , ! i Min OLTMATE 1 i BERCENTAGE e L0 ' % LOA
? ; : . Rniso L g ax LOAD Mox LOAD
FOR MOUNTING ON W—BEAM GUARDRAIL ; { y 3 % .g (mn B TENS(IL.E? STRENGTH | e £l ONGATION TRAFFIC FACE UP | TRAFFIC FACE DOWN
VARIES (30-180) " e S , 5 EL I s u’l C cLass| TYPE g/mar) kg | DEFLECTION | | DEFLECTON
3 E _ AT BOLT & NUT FASTENNG (Y- osyece e | § & ) o e a : Min) L {Min)
= | l’ = s i {SEE DETAL W) g I 50, ,g 5 I , 1 P 2 1,265 75 7,265 75
ko izl el | , [ ul B ’ s e ity o
T L - 5 t . -~ : :
= }gﬁﬂ“{ : | { = % A 8 T sree puve [ A 2 @ 2 s | 7 1:285 7
7 ] i . ) 300 y 1 41 21 980 75 980 75
""j- - o - R { ! T oo 2 2 >4& 2 980 75 980 75
' CEMENT | SAND : CRUSH' ROCK. . : ek
] Y Hote 617 mm oy no? Erﬁ:l‘ s&u BACKUP PI‘;ATE RATIO 1:3:6 BY VOLUME
SIDE VIEW PLATE  FOR MOUNTING ON POST PILE FOOTING PLAN 23 POST SHALL BE IN ACCORDANCE WITH Tis. 107
BOLT & NUT 2.4 THE GALVANIZING OF BOLTS, NUTS. WASHERES ‘AND SINILAR ‘THREADED FASTENERS
SCALE 103 Ms_aomwm% STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8
b S g o NSRS & ! 2.5 BLOCKOUT SHALL BE IN' ACCORDANCE WITH TIS. 1228,
/ ’/ [w—«mso‘ | ~—-l . 2.6 STEEL PLATE ‘SHALL BE 1N ACCORDANCE WTH. TS, 1498 SM 400.
: T 7 = e sars T Ag s )1?, g, . 27 AL STEEL SHALL BE GALVANIZED: ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PZR SQUARE METER. - §
X - 3 X ¥ i ¢ 3 i T F 3 i ; ;
D¢ 5/ /— g Y i g ; STEEL PLATE 3. UNLESS OTHERWSE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND ‘CLASS 1
L / {Leé b e! b = GRECTION(OF TRAFFIC == ; B ol 35 BLOGKOUT- AT BOLY & AT FOR OTHER HIGHWAY CUASS, GUARDRAIL CLASS 2 SHALL B USED.
) ; 0w FASTENNING: . .
b 4 44 B L o 555 4. N CASE OF HIGH RESISTANCE TO CORROSION REGUIREMENT, GUARDRAIL TYPE 2 SHALL BE USED.
4 R A = PAVENENT SURFACE g 1 B 5. SPACING. OF POSTS SHALL BE LOCATION: AS FOLLOWS,
DETAIL "B : omoeE L i o ' ' " i
4101916 ° i 410 1 NoT 10 BCALE * T , ™ "
e T S (4000 May, e o o 4] RADIUS OF CURYVE  |SPACING. OF POSTS *HEIGHT OF FILL. |SPACING OF POSTS
L ( ) = f ; ;
2 E = L y : I I R (m) : s (m) Hm) 5 (m)
e 2 — e ' - {ON TANGENT.OR > 700 200 < 300 5,00
r— - e { i 1 450 < R < 700 =+3.00 300 <H < 4D0 =300
30 BLOCKOUT LiP CHANNEL— ta 3 450, : 400 <H ¢ 500 (
g \\ G STEEL 150x75x20x4.5 mimt 8! L~ WHITE REFLECTIVE g { ‘ l - CONCRETE : , ok 2% Xils i
o~ Bl NS L " o b v SHEETING TYPE | (MIN.) Lol e . CEMENT : SAND": CRUSH ROCK R < 150 100 500: <4 < 7.00 1.00
é‘ ,¢, ol FOR DMDED HIGHWAY,~ - * FOR DMBm #WAY & : T : RATIO 1:3:6: BY VOLUME
s i i b 1 THIS SIDE SHALL BE. OWTIED ! THIS! SIDE - SHALL !350»111'\'5:;_x ' ’ l ; * FOR: SDESLOEEZ1OR STEEPER
léé %g PAVEMENT ‘SURFACE: “.“ PAVEMENT SURFACE' . ** USE A :GUARDRAlL. EACH LENGTH 1S 3.00. METERS.
220 7} 0
- L : L L 5 [ i ! FOR HORIZONTAL CURVE WITH HiGH FILL, THE MINIUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
WHITE REFLECTVE WHITE mcmw——-s ; “FOR DPADED HIGHWAY, 6. 1N GENERAL, GUARDRAIL 15'MORE SUITABLE THAN GUIDE POST ON HORIZONTAL -CURVE SECTION WM HIGH ALL
SHEETNG TYRE | (“'N'), SHEETG e LN, ”;’snﬁ‘#fz:m : i i {': MORE THAN 5.00. m (AND SIDE SLOPE IS SYEEPER THAN 3:1):AND NOT RECOMMENDED FOR HGH FILL OVER 7,00 m.
5%% it ; S e 7. GUARDRAIL INSTALLED 1N CURVE ‘WHERE RADIUS IS LESS THAN 50 m SHALL BE PRE-BENT FRCM THE FACTORY.
7 FOR' DIVIDED . HIGHWAY, -/ : ot . UNLES y { HALL BE AN Ts. 248
i 00 i £0R DHIDED oY siRETIbi o T SECT!ON A T a 8. UNLESS OTHERWISE SPECIFIED ON THIS: DRAVING, GUARDRAIL S I ACCORDANCE. WK TS, 248
e — / 60 el eh el W, 9. REFLECTIVE. SHEETING. SHALL CONFORM TO TIS; 606 TYPE-1 (COEFFICIENT OF RETRO-REFLECTION LEVEL 1).
i & % T awins POST EQUAL 10 SHOULDER WIDTH - SFERL PIATE 10 W~BEAM GUARDRAIL iNSTALLATION SEE DRAWING NO. RS-605 OR RS—808.
£ s @f ; J SCME 115 ! "“:t‘ N 1. THE LENGTH OF THE POSTS SHALL BE:ACCORDING TO THE' TABLE BELOW.
= £ b= i o
[~} Le] SR, 2 e -
5 b . | e A CASE POSITION LENGHT OF POSTS
| . i Hh-E s
B otk P estery puate 3
1 i ! 8 g %!amwr-} A 1 ON PAVEMENT SURFACE , 2,000
[ T FASTERNING 2 | NOT STEEPER THAN 2H : 1V 2,500
¥ P ot y 4 g
TERMINAL SECTION -”‘”"‘;’;‘;"W] §L[‘——°L3 ; REMARK
R NM oA #19 . e g i s t THE SINGLE: W-BEAM ‘GUARDRAIL 1S SUITABLE ONLY IN"SPECIFIC LOCATIONS
DUE TO_ BENDING ‘THE ‘RARL. AND: CERTAIN: CONDITION. 1% OTHER CONDITION SUCH. AS.DEEP VALLEYS:
2 / T ORLATE 60480 it APPEARED OBSTACLE, HAZARD R MOUNTAINOUS AREA, AND ROCKS. ON
e THE FILL SLOPE WHICH MAY POSSIBLE GIVE :SERIOUS DAMAGE TO.
= i 1 VEMICLES ARE EXISTED, THE CONCRETE BARRIER OR OOUBLE W-BEAM
2 GUARDRAIL SHOULD BE INSTALLED. {7 SHOULD BE APPLIED WITH THE
o FIRM [NFORMATION. CONCERNED. AND. RECOMMENDED BY THE ENGINEER:
i PUATE €0%80 “rmm
o ~POST 6100X4 mm g
" "- B J~—concrere .
€70 | CEMENT : SAND:+ CRUSH ROCK
/ s by ; g 7 N / o STEEL PLATE 4 e THCK RATIO 1:3:6 BY VOLUME’ TIEN N_Vlﬂl\!
==} e ‘ ! AR R UULUNEI SINGLE W—BEAM GUARDRAIL
N P g% 1§ *“-*+-‘— 5/ : -ﬂilmlw_j?; @&’dﬁ p m o ot
> : ; 100 i
- —STEEL PLATE ; >
87)427“2 AT BOLT & MUT E dnagind [ Z &;/8 /&X
e L PASTENNING |témmvs dmsraamw
RAIL SECTION DETAIL INSTALL PLATE sy of 125 /Y /4
s A Sl PILE FOOTING (ON SiDE SLOPE) o /% /63
Vi SCALE T WA ' i
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L (MAX. 3.00)

(SEE NOTE 9)
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BELL AND SPIGOT TYPE

4 L (MIN. 1.00)
| | (SEE NOTE 9) ]
o P «] 9 - t_:
¢—-44-——r——— —_ [=)
| L (MIN. 1.00) ]
(SEE NOTE 9)

TONGUE AND GROOVE TYPE

DETAIL OF R.C. PIPE CULVERT
0 SCALE

NOT T

D+2T+14

D+27 7

D+2T+14

D+2T

w

-r-

2—9 8 MM. AROUND

¢ 6 MM. @ 0.40

4 CLEAR (TYP) }

2—-RB 6 MM. AROUND
B 6 MM. @ 0.40
.C.COLLAR

TRANSVERSE SECTION

PIPE EXTENSION
NOT ALE

TO SC)

~
H =
1 i
IR RN
L
e :
i iE
1
BN e
gt
| A}
I (]
! =)
H
PROPOSED PIPE CULVERT
R.C.COLLAR
EXISTING PIPE CULVERT
W =15 CM. FOR D LESS THAN 60 CM.
W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE

LONGITUDINAL SECTION

4

t— - ——t——— 2 FLOW

E#

TONGUE AND GROOVE TYPE

LINE

INTERIOR JOINT SPACE:
SHALL BE MORTARED
FLUSH ON LOWER HALF
OF PIPES (CEMENT AND

SAND RATIO 1:2 BY VOLUME)

5

MORTAR 1:2 BY VOLUME.

- BELL AND SPIGOT TYPE

sl

¢—g— -~ - q— - —— - ——Z= FLOW LINE

PIPE CONNECTION DETAILS

RUBBER RING

¢—-— - — - —— -2 FLOW UNE

=

RUBBER RING

BELL AND SPIGOT TYPE
WITH RUBBER RING

NOT 10 SCALE
TABLE 1 SPECIFICATION NOTES :
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 ™ REINFORCEMENT 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
(g;)) (e (M) WIDTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TIS 128.
: NNER oUTER CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
(KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
P 5o 5 — 3,060 4550 AN - REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
40 6.0 25 - 4,080 6,120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 70 38 _ 5,100 7,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
5 &0 73 57 - 8.120 9:180 35 (357) 100 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
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 PIPE SIZE # 50 CM.
100 1.0 7.0 5.2 10,200 15,300
OR SMALLER SHALL BE A MINIMUM OF 4—9 4 MM. BARS OR
120 125 8.9 6.8 12,240 18,360 J 8-9 4 MM. BARS FOR PIPE 8 60 CM. OR LARGER.
150 150 125 05 15,300 22,950 40 (408) "o 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE @ 30 CM.
TO ¢ 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
30 5.0 1.5 - 1,990 3,060 ™ M # 100 CM. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
40 6.0 1.5 - 2,650 4,080 THAN THEIR WALL THICKNESS.
4. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
50 7.0 1.5 - 3,320 5,100
CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
3 60 75 1.5 - 3,980 6.120 35 (357) >8 o 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
80 9.5 4.0 - 5,300 8,160 ) TYPE AS DIRECTED BY THE ENGINEER.
6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
100 1.0 42 3.2 6,630 10,200
WITH CEMENT MORTAR (1:2 BY VOLUME)
120 125 51 3.8 7.960 12,240 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
9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
R.C.PIPE CULVERT| INSIDE WALL PIPE END DETAILS (CM.) UNDER PAVEMENT.
CLASS DIAMETER M 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
) (oM. BELL & SPIGOT TYPE TONGUE 8 GROOVE TYPE UNDER SIDEWALK
M.
(cu) ”I t2 t} t4 (:ASIN,) a b c d
30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
40 5.0 6.7 7.6 0.4 9.7 18.0 2.3 1.0 2.7 3.0
50 7.0 7.0 8.6 0.4 105 | 210 2.8 1.0 32 4.0
60 75 76 91 0.4 14 | 225 2.8 15 3.2 4.0
23 KINGDOM OF THAILAND
80 9.5 8.9 1.1 0.4 13.7 28.5 3.8 1.5 4.2 4.5 MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
100 1.0 9.5 12,8 0.4 150 | 330 43 2.0 47 4.5
STANDARD DRAWING
120 12.5 10.1 14.1 0.4 16.5 37.5 4.8 2.5 5.2 5.0 R.C. PIPE CULVERT
DIMENSION AND REINFORCEMENT DETAILS
150 . 15.0 10.0 16.6 0.4 177 | 450 5.7 3.0 6.3 6.0
DESIGNED : D.0M. & CONSULTANTS lcuzcxzn: BUREAY OF wOCATON  lDATE: OCT 2015
Vi
SUBMITTED : p,.,,r SCALE: AS SHOWN
(DIRECTOR OF I.OCAT!Q’ & DESIGN BUREAU)
DWGNO. DS-101
APPROVED : é é
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR M.AL) SHEETNO. 89
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ORIGINAL GROUND LINE

FINISHED GRADE BACKFILL FINISHED GRADE ? Ve BACKFILL
- / L ,
|
TRENCH WIDTH TRENCH WIDTH
! %
N =
] z
o g = 8.
N ~lo o
olo Ni©
© (=)=
c l— o
% G— TONGUE AND GROOVE TYPE S El—— BELL AND SPIGOT TYPE
| . S 1 EZ WTH RUBBER RING
2 s
[as} 0'3
ORIGINAL GROUND LINE = S
—‘ D = INSIDE DIAMETERS ORIGINAL GROUND LINE-— A
1
0/4 -
) ‘? ”oj_G_L:“" 22N
LEAN CONCRETE 1:3:6 BY VOLUME \—30 cM.' SAND

l LEAN CONCRETE 1:3:6 BY VOLUME

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE (a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

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

l—‘FINISHED GRADE r [BAWH&
1

€
|

TRENCI WIDTH r® /—PAVEMENT

> v/
. 3 :
E Q| ;
= < H
B ’ :
olo ol |
x i COMPACTED | EMBANKMENT
1 2= |
33 '
< = :
ORanAL GR0u0 Uve i VAL BGHESY PSSR 0D :
ST LIGHT WEIGHT MATERIAL BACKFILL ~ <
272252\ N IR RERN RN RN RN RN R NRN NN NN AN N RN EANRRRNEEN
30 CM. SAND W2\
’ PREPARED SUBGRADE _@ d= nDo + (n—1) Do/2
Do= OUTSIDE DIAMETER OF CULVERT
n= NUMBER OF ROWS OF CULVERT
b) ORDINARY BEDDING
(®) LONGITUDINAL SECTION
SCALE 1: 250
CASE Il : GENERAL SOFT FOUNDATION, CBR > 2%)
: ¢ /»PAVEMENT
l—rmnsusn GRADE r BACKFILL o 1

D/2
OR 0.60 MIN.

EMBANKMENT

9.00 MAX.
FILL ABOVE R.C.P. CULVERT
i
i
e
L
d

COMPACTED

i
1
= 0.30 Do/2 0.30
D4 M ’ OVER PIPE -———jjw [—l T
30 CM. MIN. & 0.75 D MAX. S — P

——10 CM. SAND
EARTH CUSHION

CASE Ill : ROCK OR UNYIELDING FOUNDATION

CONCRETE CRADLE BEDDING - @ o @
1:3:6 BY VOLUME

SECTION ® - ®

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

A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS 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
THE LINE OF CULVERT SHALL BE PREPARED TO THE SPECIFIED SLOPE.

3. PIPE BEDDING SHALL BE TYPE (a).(b) OR (c) AS SHOWN ON THE DRAWING AND SHALL DEPEND
UPON PREVAILING SOIL CONDITION AND THE JUDGEMENT OF THE ENGINEER.

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 PIPE SHALL BE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE
UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

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

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

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

CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION ®
. THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION &
EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO
THE ® - ® LEVEL, "d” METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERVISION BY THE ENGINEER.
A TRENCH SHALL BE EXCAVATED TO A WIDTH "d” METERS WITH VERTICAL, SMOOTH WALL AND
BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINEER.
6. A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE ® - ®
LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL.
B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE ® — (® LEVEL IS REACHED. _
A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WITHOUT COMPACTION.

, N

o

N

o

. THE REMAINING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND
COMPACTED BY METHODS NORMALLY USED.

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

w

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

BUREAU OF LOCATION
& DESIGN

DESIGNED : D.0.H. & CONSULTANTS |CHECKE): DATE: OCT 2015

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

SUBMITTED :

SCALE: AS SHOWN |

OFLOCM}ONQDESNBUREAU)

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NOT 0 SCALE

DWGNO. 0S-102

NOT TO SCALE
. REF. REVISION

APPROVED :

- SHE
SIGNATURE | DATE (FOR DIRECTOR GENERAL) ETNO. 90




* * |F DISTANCE > 50 CM. PROVIDING SODDING OTES :
IF DISTANCE < 50 CM. LINING WITH PLAIN CONCRETE N S:

CUT SLOPE VARIES (5 oM. THOO 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE SR 24.
4 THE THREE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE AREA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.
IN CASE OF RAINFALL INTENSITY IS OVER 10 IN /HR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
5. DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE
IN THE DITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%
WEEP HOLE AND FILTER 6. IN CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
MATERIAL © 3.00 M. . CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Il AND TYPE lll OF THE LINING GENERALLY
ggg D’g‘flL)AND FILTER MATERIAL |o.50 oR vARIES| (SEE DETAL) THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND 80 M. FOR ROADWAY GRADE OF
' 6% 8% 10% AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
TYPE | PLAIN CONCRETE DITCH LINING TYPE IV SIDE DITCH FOR VILLAGE SECTION AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
Nt - b SOALE ner e SoE 8 FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED
+ * IF DISTANGE 3 50 CM. PROVIONG SODDING BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
CUT SLOPE VARIES (7 oM. THICK) 9. CONCRETE DITCH TYPE V AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARROW.,
CONSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN.

PROFILE GRADE

VARIES 0.20_,

0.50 (MIN.)

¢ 6 MM. @ 0.20 M.

0.50 (MIN.)
0.50 (MIN.)

0,

| 040  |0.50 OR VARIES| 0.80

PROFILE GRADE

0.30 VARIES 0.30
4| [———CONCRETE DITCH CHECK I f f 1
H ——DITCH BOTTOM 3-R.C. COVER 0.50 M. WIDE
& SODDING % 6 MM. @ 0.20 M. CONSTRUCTION DETAILS
> | /] # 9 MM @05 M
R z A —c T ———— " B TYPE | , TYPE Il CONCRETE DITCH LINING
s £ s 1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
z & 2 SN 4 )\-MASTIC JOINT SEALER 1 THE e
2 o 3 AN 8 e 2 CM. THICKNESS FOR BEARING THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO
e < © NN ; s THE ROADWAY GRADIENT
___________ 9 6 MM. @ 0.20 M. AN | il 1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
: ! g WEEP HOLE AND FILTER MATERIAL AN P 1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
1020 0204 ¢ (SEE DETAIL) NNt CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
e I e b < TYPE ll, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED
040 |oso or vame 0.80 WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
1.4 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS 20 GRADE SR 24 LAPPING FOR # 6 MM.
DETAIL FOR R.C. COVER FOR CROSS WALK REINFORCING STEEL SHALL BE 25 CM. MINIMUM

TYPE Il REINFORCED CONCRETE DITCH LINING .
NoT 0 SCALE 1.5 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS :

1.5.1 SPECIFICATION SHALL CONFORM TO AASHTO DESIGNATION M 55-75 (ASTM DESIGNATION A 185-73) AND
. AASHTO DESIGNATION M 32—78 (ASTM DESIGNATION A 82-76)
ANY NATURAL SLOPE ; VARIES OR EXISING GROUND 1.5.2 LAPPED SPLICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM
1.5.3 MESH SIZE OF THE WIRE FABRIC IS 2"x2" 2
1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM./M.
(IN EACH DIRECTION) AND THE WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT
P sw.—l7\ S LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING
1° PAVEMENT 1.5.5 CONCRETE SHALL BE CURED AFTER PLACING

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

CUT SLOPE VARIES

VARIES 0.15 0.03
2.5 CM. CHAMFER

PROFILE GRADE . ..o oo o

DRAIN HOLE—/ @ 6MM. \_l;
@ 10.00 M. ———D ¢ 9MM. @ 0.25 M. TYPE Il MORTAR RIP — RAP DITCH LINING

~
§ @ ¢ WM. © 0.25 M\ 2.1 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO. 1.1
: 2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
g ¢ 6MM. # 6MM. MORE THAN 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER
0.30 0.08 PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.

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

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

&
0.50 OR VARIES SCALE 1:125

TYPE Il MORTAR RIP—-RAP DITCH LINING k] R

NoT T SCALE ¢ 030 * A

M | 2
. % 4{ e ,." . ’J

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

DETAIL FOR DRAIN HOLE
S NoT T SCALE .
o
$0.025 M SINGLE SIZE CRUSHED ROCK
FLow P CONCRETE ¢ OR COARSE GRAVEL FILTER, 1.00 M LONG 8 GEOTEXTILE, WEIGHT 200 G./M  (MIN.) KINGDOM OF THAI LAND
—— S P.V.C. PIPE # 75 MM. WEEP HOLE WITH ° PVC C SHALL CONFORM TO ASTM 3776 RAP AROUND MINISTRY OF TRANSPORT
.V.C. N AYS
PERFORATED HOLE # 10 MM. @ 0.10 M. ML\,_ /7~ PERFORATED HOLE 8 10 MM. ® 0.10 M. DEPARTMENT OF HIGHW.
\———P.V.C. CAP OIS STANDARD DRAWING
g g :%.08-0‘15 : oo Ce ettt SIDE DITCH LINING
& - ° L__m_. P.V.C. PIPE ¢ 75 MM.
:T DESIGNED : D.0H. & CONSULTANTS |wsc|<en: R "™ [paTE: OCT 2015
2 |_o30 | DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE SOALE: AS SHOWN
2 SCALE 1:10 NOT 10 SCALE SUBMITTED : - -
g SECTION (® — (®) DETAIL FOR DITCH CHECK , OF LOGKTIN & DESey Suren) DWGNO. DS-201
3 o e APPROVED : é 2
ﬁ REF. REVISION SIGNATURE | DATE ’ (FOR DIRECTOR GENERAL) SHEETNO. 95




TRAVELLED WAY SHOULDER 0.50 0.50
0.30
0.05 =
0.15 T -————W-BEAM GUARD RAIL Qe
’ s(on B =
EARTH BACK FILL & =
5% WTH SODDING
Row siopey of e f
c ‘. &%
N e
$ < ASPHALT OR R.C. CURB FOR FILL S
S NOT
~
\\
L« L CONCRETE CURB & GUTTER FOR EMBANKMENT PROTECTION
TRAVELLED 'WAY SHOULDER 0.50
=
ASPHALT CURB W-BEAM GUARD RAIL
SEE NOTE: 8 b R = 0.05
EARTH BACK FILL
CR
CROWN_ SLOPE, 5% WITH SODDING o
7 : CROWN SLOPE s
e S SLOPE &
P ~ Q
So q;e
.. 0.10
L—ASPHALT CURB FOR EMBANKMENT PROTECTION

CONCRETE CURB AND ASPHALT CURB INSTALLATION

ROAD! WAY

FHOULDERI TRAVE_L%VLAY rsuoumen

'

I ROFILE GRADE

. CROWN SLOPE CROWN_SLOPE | /

—

DETAIL FOR ASPHALT CURB

'"—PAVEMENT STRUCTURES

-~

""]‘”"“7//;-%& .

CONCRETE BARIER TYPE Ill FOR

DEEP CUT AND HIGH FiLL SECTION

ASSUMED GROUND LINE

ECTION (HEIGHT OF FILL » 6.00 M.)
0 SCALE

€
ROAD *LAY
0.70 _SHOULDER __ TRAVELED WAY __ SHOULDER
0.50

CONCRETE BARIER TYPE Il FOR FILL

T NOT
o0 NOTES :
o2 0.20  0.40 _0.20
| ] ] I 0.10
R.C.DRAIN I
HUTE RBS © 0.20
2 \\ R.C.STEP f O-RBE —R.C.STEP
O' 4 ~ >
\ / RB9 1-7 A 3
070 M e=g=—gf/ 7-RB9 e 4
— i "77/ ? |
N N
o’] ! N
’ SHEAR KEY
© 3.00 M.

SECTION ()~ (B) R.C.DRAIN CHUTE AND SHEAR KEY

SECTION (HEIGHT OF FILL
T

ASSUMED GROUND UNE

> 6.00 M.)

SCALE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

. REINFORCING STEEL SHALL CONFROM TO TIS.20 GRADE SR.24 FOR ROUND BARS.

. WHERE THE HEIGHT OF EMBANKMENT IS MORE THAN 6.00 M. ASPHALT/CONCRETE
CURB OR CONCRETE BARRIER TYPE Il SHALL BE PROVIDED FOR NORMAL CROWN SECTION
AND SHALL BE PROVIDED ON BOTH SIDES OF THE ROADWAY. FOR SUPPERELEVATED
SECTION, ASPHALT/CONCRETE CURB OR CONCRETE BARRIER TYPE Il SHALL BE
PROVIDED ON THE INNER SIDE ONLY.

SCALE NTS SCALE NTS SCALE NTS 5. FOR FLAT TO 2% GRADE, R.C. DRAIN CHUTE SHALL BE SPACED AT 40 M.
. INTERVALS.
CONCRETE OR ASPHALT CURB (SEE NOTE:8) 6. FOR GRADE MORE THAN 2% AND ALONG SAG VERTICAL CURVES,
R.C. DRAIN CHUTE INTERVALS SHALL BE AS SHOWN IN TABLE 1.
7. R1, R2 AND © SHALL BE AS DIRECTED BY THE ENGINEER.
e DROP OPENING 8. TYPES OF CURB SUCH AS ASPHALT CURB OR CONCRETE CURB SHALL BE
© /: FLOW DIRECTION '
USED AT SUITABLE LOCATION AS DIRECT BY ENGINEER.
TRAVELLED WAY SHOULDE | 0.50 o, SHOULD EDGE LINE OL yys— *\ L -
- B g — S SR o B . € - — s - - e
Wy Lo i o < f - .
CONCRETE OR ASPHALT CURB : I T Yyl :
(SEE NOTE: 8)
1x3 CM. MASTIC JOINT SEALER——
2-RB 9
TOP OF R.C.DRAIN CHUTE
CROWN SLOPE
—_— 0.45 R.C.DRAIN CHUTE
(MIN)
. ) TOP OF R.C.DRAIN CHUTE 10 BE
S I ADJUSTED
q’o R.C. STEP ~_ -
1 L WV P.V.STA.
2-RB 9 3-RB6 g TOE OF SLOPE
l° 2°| o 1-RB9 (EACH STEP) - -— PLAIN CONCRETE
. 2]
c E‘i DRAIN CHUTE OPENNING ALONG SAG VERTICAL CURVE
NOT ) SCALE
7-RBY 300 K
TABLE 1 OPENNING INTERVAL
OPENNING INTERVALS—M.
R8s © 0.20 : PLAN OF ASPHALT CURB AND R.C.DRAIN CHUTE GRADE (%) p- 2
COMPACTED NoT 0 SCALE
LESS THAN 2% 30 40
1-RBY 2% - 3% 35 45
4 AND MORE 40 55
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
NGL. STANDARD DRAWING
g 2zt CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
I3
8 PLAIN CONCRETE
z DESIGNED : D.OM. & CONSULTANTS ‘cry? /'“‘m& R nCATON  lpATE: OCT 2015 ‘
4
g EOETCTION - R.C.DRAIN CHUTE REINFORCEMENT SUBMITTED : o o Lol X SCALE: AS SHOWN
p 0 SCALE .20 fome gh & O DWGNO. DS—502
- 0.75 4 o
kS APPROVED : -
4 REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEETNO. 105
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0.20 VARIES (2.70 MAX.)

BOX CULVERT CROSS DRAIN

R

PLAN OF MANHOLE TYPE ™"

1:

SCALE

_/
L100x100x7 MM.

STEEL CORNER

\BOX CULVERT CROSS DRAIN

o

,m[.-
0.05
a0 I~

CONCRETE. COVER

SIDE WALK
|

0
4

= L-

—

RB12 @ 0.20

VARIES (2.10 MAX.)

MANHOLE TYPE "I
BOX CULVERT /‘ BOX CULVERT
LONGITUDINAL DRAIN (2.10 MAX.) Tt — LONGITUDINAL DRAIN (2.10 MAX.)
_-J.__.JI_._. 0.20,
r Bl -————a —]
1
R R R —
1
o |
- ] ’;
- 1
! o
i Y N A
H o
! 1723
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i |
< CONCRETE COVER | > 1
R H [ R RB12 © 0.20—i
I N — DB16 © 0.20
I 0.20
1 T — DB16 @ 0.20 #
GRATING —1] | ! /—~cuns & GUTTER OR CURB
I {0 ) AU
L5 e ey ——— T
______ ,
SLOPE = SLop 0.10

LEAN CONCRETE 1:3:6 BY VOLUME
SAND CUSHION—F="

1ol L

oo (2
lalx] ke

|9

O]

bzd VARIES (2.70 MAX.)

\l—RBﬂ @ 0.20 #
bad

SECTION® - ®
SCALE 1:25

o‘|
=
o

e
e
(=3

6—#9MM.©0.20 M.
k4—29MM. EQUAL SPACING

(2.10 MAX.)
1.09
.O_LQ.| ISA_Q
T
gl
964
1 l
0. 50&- —4]—— 0.04] L
T I
oJo
.1 L-2x6—#9MM.€0.20 M.

9—11 (;op AND BOTTOM) LQJQ
. 2x4—-99MM. EQUAL SPACING

l (TOP AND BOTTOM) |

| PLAN OF CONCRETE COVER ]

' 1:10 '

| 4

1/8" THICK STEEL SLEEVE—\ 2

T | Y | - - - y

0.0 z -\r-! }-c—l ——! !—a‘-/ n

#9MM. ©0.10M. ANCHORAGE
(WELDED TO STEEL CORNER

SECTION © - ©

CONCRETE COVER DETAILS

1:10

BARS
AND STEEL SLEEVE)

DB16 © 0.20

BOX CULVERT
LONGITUDINAL DRAIN

CONCRETE. COVER

LONGITUDINAL DRAIN

SIDE WALK— 0.10
1 [ |
ba T | T e
I n f 1
L
RB12 © 0.20 ) 7—Dme ©0.20 #
DB16 @ 0.20 B A :3
80X CULVERT | BOX CULVERT
RBI12 © 0.20 #
i
L - A
g ::. Jdi
< |
> o
N
Il
VARIES (210 MAX.) IA—gB12 © 0.20
it U
|—i—DB16 @ 0.20
nn
){V: DB16 © 0.20 #
|
_________ ]
o
BOX CULVERT ~ Tﬂ
CROSS DRAIN
. T7==|— SAND CUSHION
\l—RBm ©0.20 #
VAREES (270 MAX) b od
SECTION(®) -
SCALE 1:25
NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS, CEMENT
SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

w

o &

TWICE AND WITH OIL PAINT ONCE.

N o

. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND
TIS. 24 GRADE SD 40.

STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400.
. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT

CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWISE INDICATED.
WIDTH OF MANHOLE TYPE | ARE VARIES CONFORM TO THE SIZE OF LONGITUDINAL OR

CROSS DRAIN BOX CULVERT AND NOT MORE THAN 2.70 M. WIDTH.
8. THE SIZE OF BOX CULVERT FOR LONGITUDINAL AND CROSS DRAIN
SHALL BE NOT MORE THAN 2.10 WIDTH.

LEAN CONCRETE 1:3:6 BY VOLUME

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
MANHOLE
TYPE |
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DATE: OCT 2015
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: \std dwg 2015\SP~102(REV00)

(MIN.)
;

SHOULDER

SURFACE

SURFACE SHOULDER

SLOPE VARIES
PLAIN RIP-RAP _Xﬁ

0.25 M (MIN.)

GEOTEXTILE, WEIGHT 200 G/M2(MIN.)

TOE SLOPE SHALL CONFORM TO ASTM 3776

: EXISTING GROUND UNE

SLOPE VARIES
J MORTAR RIP-RAP

[=
0

S
0.20 M (MIN.)

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

EXISTING GROUND LINE—\

HWL.

0.60

TOE SLOPE

ITma

PLAIN AND MORTAR RIP—RAP PROTECTION

NOT

PLAIN RIP—-RAP CONSTRUCTION

N o=

. EMBANKMENT SLOPES SHALL BE COMPACTED AND SHAPED TO TYPICAL CROSS—SECTION SPECIFIED.

STONE USED FOR PLAIN RIP—RAP SHALL WEIGH BETWEEN 25-70 KG. EACH AND AT LEAST 75 PERCENT
SHALL WEIGH MORE THAN 45 KG. WITH SUITABLE KEY STONE SIZE.

THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STONES.
THE THICKNESS OF PLAIN RIP-RAP SHALL NOT BE LESS THAN 0.25 M.

. THE PLACING OF STONES SHALL BE AT LEAST 0.60 M THICK UNDER EXISTING GROUND LEVEL.
. STONE SHALL BE CONSIDERED TO FILL AT TOE SLOPE AS SUITABLY IN CASE OF EXISTING GROUND ARE SOFT.

N

TO SCALE

MORTAR RIP—RAP CONSTRUCTION

. EMBANKMENT SLOPES SHALL BE COMPACTED AND SHAPED TO TYPICAL CROSS—SECTION SPECIFIED.
. STONE USED FOR MORTAR RIP—RAP SHALL WEIGH BETWEEN 15-40 KG. EACH AND AT LEAST 50 PERCENT

SHALL WEIGH MORE THAN 30 KG. WMITH SUITABLE KEY STONE SIZE.
THE LARGEST STONE SHALL BE PLACED FIRST. THE INTERSTICES SHALL BE FILLED WITH SMALL STONES.
THE THICKNESS OF MORTAR RIP-RAP SHALL NOT BE LESS THAN 0.20 M.

4. THE VOIDS BETWEEN STONE SHALL BE FILLED WITH MORTAR CEMENT : SAND RATIO 1:1 BY VOLUME.

. THE PLACING OF STONES SHALL BE AT LEAST 0.60 M THICK UNDER EXISTING GROUND LEVEL.
. STONE SHALL BE CONSIDERED TO FILL AT TOE SLOPE AS SUITABLY IN CASE OF EXISTING GROUND ARE SOFT.

0.60 l
TMIN.)

O
VAR

NOTE:

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. 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.

3. CONTRACTOR SHALL PERFORM STABILITY ANALYSIS TO ENSURE THAT THE SLOPE
IS STABLE BEFORE COMMENCEMENT OF CONSTRUCTION.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
SLOPE PROTECTION FOR FILL SLOPE
RIP RAP

. . BUREAU OF LOCATION
DESIGNED : D.OH. & CONSULTANTS ICHE(::(ED s & DESIGN

DATE: OCT 2015

SUBMITTED :

SCALE : AS SHOWN

OF LOCATION & DESIGN BUREAU)

DWGNO., SP—102
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(FOR DIRECTOR GENERA:) SHEET NO.
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 CAST-IN SITU BOX PRECAST BOX | L

1.00 (MIN. E N,
‘.w.‘ (MIN.) r 1.00 (MIN.) !

.15

HEADWALL

7
CAST-IN SITU BOX PRECAST BOX CAST-IN SITU BOX PRECAST BOX %//////////’////; K __\:
[1.00 Mle L (1.00 MIN) | [ L %
s ] _________| = Wf/////////////////, ____________________________________________ = /
. <
é% L CONSTRUCTION JOINT & ’/4@// g CONSTRUCTION |JOINT ®
/ / Y / .
HINNN . N 1. <
é// A s B
0 // ________________________________ ) " - LT e -{ o
V7% L - o s
2 . = - g % | 4
| 100 | L L | 1.00 ‘ 100 | L | L 10 . LEAN CONCRETE 1:3:6
(MIN.) TMIND . (MIN.) ] oz0| | -—I w l——
LONGITUDINAL SECTION OF HEADWALL
SCALE 1: 100
PLAN (SINGLE BOX, NON—SKEW) PLAN (SINGLE BOX, SKEW gg ' . L
SCALE 1:100 : -—l o them
HEADWALL j__oj—r_ — — 0:‘ /'—J
c}_ T
HEADWALL CAST-IN SITU BOX .00 L ) L L |
| (MIN) :
: CAST-IN SITU BOX PRECAST BOX | j PRECAST BOX } @
' {1.00 mN.i 4 '
! %Y [ % % !
| 2% e = %//}/7//////////// ------------------------------------------ L
: 2/ < R = EETR—"
i é// . o !
' T T T -1 N T LONGITUDINAL SECTION OF PRECAST BOX
i g// t— CONSTRUCTION JOINT ) /////'//; SCLE 100
| g% ________________________________ | /| N N e — — bl THBLE OF DENSIONS
! o — \ . SIZE OF CULVERT DIMENSIONS
: 22//// ________________________________ - %4//?;//////////. _________________________________
i o / < // S xR R|Is | T ]a|b]ec|t L*
I 7 2,
! / %,
7 / .?9/‘ / | CONSTRUCTION JOINT @ 1.20 x 120 |1.20 | 1.20 |0.125] 0.04 [0.045| 0.04 | 0.05 | 1.00-2.50
1 _E___ _____ %/////A I [ ] @ I _(M'IN. //// % ________ I -+ 1.50 x 1.20 1.20 | 1.50 | 0.15 | 0.05 |0.045]0.055| 0.06 | 1.00-2.50
i ’ % 150 x 1.50  |1.50 | 1.50 | 0.15 | 0.05 [0.045]0.055| 0.06 | 1.00-2.50
: 7 // % < > Z///// v 1.80 x 1.50  |1.50 | 1.80 [0.175[0.055|0.0650.055 | 0.065| 1.00-2.50
i " 7 1.80 x 1.80  |1.80 | 1.80 |0.175[0.055[0.065| 0.55 | 0.065| 1.00-2.50
N S R W ] %/{///% __________________________________ 1 2.10 x 1.80  |1.80 | 2.10 | 0.20 }0.055[0.085] 0.06 | 0.08 | 1.00-2.00
' —:f AN 320% —"f 210 x 210 [2.10 | 2.10 | 0.20 |0.055]0.085| 0.06 | 0.08 | 1.00-2.00
| ] 100 | L L | \ | 1.00 ! 100 | L | L 2.40 x 210 |2.10 | 2.40 | 0.20 |0.0550.085| 0.06 | 0.08 | 1.00-2.00
(MIN.) o ) (MIN)  (MIN.) 2.40 x 2.40 | 2.40 | 2.40 | 0.20 0.055|0.085| 0.06 | 0.08 | 1.00-2.00
*RECOMMENDED LENGTH
. PLAN (MULTIPLE BOXES, SKEW © NOTES :
ECI;LAEN (MULTIPLE BOXES, NON"'S1KFY(Q SCALE ( 1 102 1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.

2. DESIGN LIVE LOAD: HL-93.
3. A MINIMUM ULTIMATE COMPRESSVE STRENGTH FOR A 150x150x150 MM.
CUBE AT 28 DAYS AS FOLLOWS:
A) FOR RC. BOX CULVERT 30 MPa. (306 KG/CM2)
B) FOR PRECAST BOX CULVERT =~ 40 MPa. (408 KG/CM2)
T s TT s C) FOR LEAN CONCRETE 20 MPa. (204 KG/CM2)
_l [' | ] | 4. REINFORCEMENT
SR24 FOR BAR #9 MM. AND SMALLER SIZE

'~

1
-

SD40 FOR BAR ¢12 MM. AND LARGER SIZE

1

: 5. CLEAR CONCRETE COVER SHALL BE 0.05 M.
L T-D T T l 6. DEPTH OF FILL SHALL NOT EXCEED 3.00
|

1

|

t

!

|

|

|

1

|

l:" S
T_Tl

-
L

7. THE SKEW ANGLE (8) SHALL NOT BE MORE THAN 45 DEGREE.
(L = 8. W IS 0.20 FOR NON—SKEW BOX AND IS 0.25 FOR SKEW BOX.
@ THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED
T T 10. THIS DRAWING IS USING IN CONJUNCTION WITH DWG. NO. BC-108

KINGDOM OF THAILAND

S SINGLE BOX MULTIPLE BOXES MINISTRY OF TRANSPORT
S DEPARTMENT OF HIGHWAYS

0.60

—_ STANDARD DRAWING
o ECAEQDWALL ELEVA:T!?L\IQ (NON SKEW) PRECAST BOX CULVERT FILL

SINGLE BOX MULTIPLE BOXES ) . ‘ FILL DEPTH > 0.60 M.PLAN ELEVATION AND SECTION

BUREAU OF LOCATION .
i DATE: OCT 2015

HEADWALL ELEVATION (SKEW)
SCALE

DESIGNED : D.0H. & CONSULTANTS |CHECKED:
1: 100 ~

SCALE: AS SHOWN

SUBMITTED :

(DIRECTOR OF LOCATION & DESIGN BUREAU)

DWGNO. BC-107

APPROVED :
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) * SHEETNO, 323

\
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\ CAST-IN-SITU BOX

\ Ast

N

| ! PRECAST BOX
| 050
(MINC) i
DB12 P 0.40

N

\ As2 UPPER 2 LAYERS
\ As3 LOWER 2 LAYERS

,e

DETAILS FOR SKEW © CAST—IN-SITU BOX
SCALE 1: 100
| CAST-IN-SITU_BOX . PRECAST BOX
HEADWALL |
S~ 0.50
(MIN.)
/0812 © 0.40
As1—{— . . ) i )
- ————$ As2 UPPER
0812 © 0.40—! —$ As3 LOWER |—DB12|® 0.40

As1— T

{——— CONSTRUCTION JOIlT (2)

"

———DB12 @ 0.40

DETAILS FOR CAST—IN-SITU BOX

SCALE

REMOVED HEADWALL

HEADWALL

7
/
/
/
/
’
L
4
/ -

1 : 100

CAST—IN—SITU_BOX

0.50
(MIN.)

As3 LOWER INTERIOR

/—Asz UPPER INTERIOR

z

CONSTRUCTION JOINT (2)

e N
1

As2 (UPPER EXTERIOR)
As3 (LOWER EXTERIOR)

I
1
1]
I
I}
i
i
I
1
1
I |
I
I
)
1
|
!
1
}
i
1
1
|
|

CAST-IN-SITU_BOX

PRECAST BOX

—— LIFTING POINT
SEE DETAIL "2"

X 050 TABLE OF REINFOERCEMENT (SQ. CM. PER 1.00 M. LENGTH OF BOX)
- MIN) |
pos— l SIZE OF CULVERT|  MIN. BaR | REINFORCEMENT BARS END BEAM
S 0812 @ 0.40 SxR HOOKED INSIDE | o1 | ps2 | as3 | Ase AsS As6
RB9 @ 0.20 Ast +As2 l"'DB12 © 0.40
[ 1.20 x 1.20 0.86 3.80|6.40(590[250] 2-0B12 | 2-pBI2
& t
. 1.50 x 1.20 0.71 4.90|6.80|570[3.00| 2-DB16 | 2-vBI2
As5 —4 [ 1.50 x 1.50 1.04 4.20[740| 640|300 2-DB16 | 2-0BI12
1.80 x 1.50 0.84 5.30 | 7.60 | 7.20 | 3.6 - —DB16
~—— CONSTRUCTION JONT (D) X 0| 270820 | 2-0Bt
1.80 x 1.80 1.22 490|830 [7.80 (360 2-0B20 | 2-0B16
g 210 x 1.80 0.97 590|830 [850[400| 2-0825 | 2-pB20
210 x 210 1.40 550890 [9.10]400| 2-DB25 | 2-pB20
2.40 x 2.10 1.04 7.00 [10.60[10.40| 400 [ 2-0825 | 2-pB2s
As6 — [ A3 240 x 2.40 1.55 6.60 [11.20[11.00] 4.00| 2-DB25 2-DB25
. T
RB9 © 0.20 — U el g bB12 © 0.40 M
— - ) - 0.025 COVER
SEE DETAIL ™1
DB12 © 0.40
A6 :}\[ [
.3 VAR 20N AN s R —
I
SECTION A — A 4-DB12 (AL CORNERS)AL / ) \ 4-DB12 (ALL CORNERS)
b As
SCALE 1: 100 - 0.025 COVER &
CAST-IN=SITU BOX _, __PRECAST BOX 0.025 COVER 0.025 cover
0.20 0.50 |
I-mm Ast As4 st —l f— st
As5
e —DB12 © 0.40
RES © 0.20 As1-As2 DB12 @ 0.40 As3 |HA
[_ T 4-DB12 (ALL CORNERS) 4-DB12 (AL CORNERS)
i i
F o t,  d o
As5 —4
o | As2 Loozs cover A3 DB12 © 0.40
LpB12 © 0.40
M BOX LIFTING LOCATIONS
¢~—— CONSTRUCTION JOINT ({2) SCALE 1 100
4 DETAILS FOR PRECAST BOX
SCALE 1: 100
[TDB12 © 0.40 ——I—I—M
As3 |
As6—y —— - -
.r T e e " <7
RB9 @ 0.20 — As1—As3 DB12 @ 0.40 - 2
”
heo— DETAIL "2
- SCALE  1:10

SECTION B — B
SCALE 1: 100
BOX_EXTENSION

1 CAST-IN-SITU_BOX

‘lz—"i | 050
i1
—As1+As2
-

-
-

As5
RBS @ 0.20

PART TO BE REMOVED

- As2

DB12 @ 0.40

NOTES :

1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.

2. DESIGN LIVE LOAD: HL-93.

3. A MINIMUM ULTIMATE COMPRESSIVE STRENGTH FOR A 150x150x150 MM.

CUBE AT 28 DAYS AS FOLLOWS:
A) FOR RC. BOX CULVERT 30
B) FOR PRECAST BOX CULVERT 40
C) FOR LEAN CONCRETE 20
4. REINFORCEMENT
SR24 FOR BAR #9 MM. AND SMALLER SIZE
SD40 FOR BAR #12 MM. AND LARGER SIZE
5. CLEAR CONCRETE COVER SHALL BE 0.05 M.

MPa. (306 KG/CM2)
MPa. (408 KG/CM2)
MPa. (204 KG/CM2)

6. FOR DETAILS OF HEADWALL SEE DWG. NO. BC—104

C C ! — CONSTRUCTION JOINT @ 7. WELDED WIRE FABRIC FOR STEEL REINFORCEMENT SHALL HAVE A MINIMUM YIELD STRENGTH (Fsy) OF 440 MPa.
0812 © 040 A A 0812 © 0.40 ! W ) 8. DEPTH OF FILL SHALL NOT EXCEED 3.00
: ! DB12 @ 0.40 : 9. PREPARATION FOR INSTALLATION OF PRECAST BOX CULVERT.
i R I% —jz-"- : DB12 @ 0.40 a) POURING LEAN CONCRETE OF MIXING RATIO 1:3:6 BY WEIGTH AND THICKNESS NOT LESS THAN 0.12
| B \;,/x As6 —— As3 l b) THE LEVEL OF LEAN CONCRETE MUST BE APPROXIMATLY 0.03 LOWER THAN THE EXACT LEVEL.
[Pl | 2 = WS DB12 © 0.40 : c) INSTALL PRECAST BOX CULVERT AFTER LEAN CONCRETE WAS HARDEN. BEFORE INSTALLING PRECAST
r T I BOX CULVERT, THERE MUST BE CEMENT MORTAR WITH MIXING RATIO 1:2 BY VOLUME ON THE SURFACE OF
- RE9 © 0.20-—i- / LEAN CONCRETE AND THE THICKNESS OF THESE MORTAR SHOULD BE THICK ENOUGH TO FILL THE VOID
o % BETWEEN THE BOTTOM OF PRECAST BOX CULVERT AND TOP SURFACE OF LEAN CONCRETE.
DETAILS FOR BOX EXTENSION Ao —1—| L st +As3 10. THE DIMENSIONS AS SHOWN IN TABLE OF DIMENSIONS ARE ONLY RECOMMENDED DIMENSIONS.
SCALE 1: 100 -~ p2g 11. THE REINFORCEMENT FOR CAST-IN-SITU CONCRETE SEGTION MUST BE THE SAME AS THE REINFORCEMENT IN
PRECAST BOX CULVERT. FOR SKEW BOX, THE REINFORCEMENT SHALL FOLLOW THIS DRAWING.
SECTION C - C ) THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED
I_c&o Asi Ast SCALE 1: 100 ¢ 13. THIS DRAWING IS USING IN CONJUNCTION WITH DWG. NO. BC—107
r = 4d (MIN) 7 !_ r = 4d (MIN.) !— ~ —
N L " L g EXTERIOR CAGE CIRCUMFERENTIAL EXTERIOR +0.0 . MORTAR CEMENT RATIO
m REINFORCEMENT AT THIS END. —| .01 1:2 BylvoLUME
UPPER As2 § I I g:g;g ((:L:)) EXTERIOR e, e, " . T KlNGDOM OF THAILAND
LOWER As3 ¢ = 0.05 (MAX) [ [ Lot e . MINISTRY OF TRANSPORT
'—— WELDED — P S— oo . L, 7 o )y DEPARTMENT OF HIGHWAYS
Ast UPPER As2 f WW“% { _] \\_ 001 cHaMFER ! STANDARD DRAWING
LOWER As3 1 - L s e INTERIOR 042 || 030 PRECAST BOX CULVERT
WALL As4 — N
0.10 (MIN.) FOR - - 10.01 CHAMFER MASTIC JOINT SEALER DETAIL FILL DEPTH > 0.60 M. REINFORCEMENT DETAIL
0.15 & ABOVE WALLS £ SCALE 1:10 DESIGNED : D.OM. & CONSULTANTS |cuec|<eo: B T oCATON  |DATE: OCT 2015
0038 (wAx) ro TYPE B g NIERIOR LOWER 05 N
0.10 & 0.125 WALLS TYPE A . & SUBMITTED : [ SCALE: AS SHOWN
DETAIL ™1 © MASTIC JOINT RAINFORCEMENT (DIRECTOR OF LOCATION 4& DESIGN BUREAU) OWGNO. BO-108
SCALE 1 :25 SCALE 1:10
REF. REVISION SIGNATURE | DATE APPROVED: (FOR DIRECTOR GENERAL) SHEETNO. 324




