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1.1 Tvesenmsussavianeudiviie  wildsndadauwlasasszuulafihnneluusina
1.2 Uszi1vaterarsussaudavioudmiiie  waldsautessuudszuinieluudiu
1 1 ala = 1 1 1 r [ o
1.3 s¥uuvievieszuuaerng 9 NdavSeiegludiuvessims Wy viediuenna viefiw
gelwdniuedesusuennig aedadn a8
v ., ¥
1.4 795¥UEEIe98IATS AURINeSEUIBUNAEUBN
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1.5 duvsenaunaniudwmiveinns wwgdiunianuenaslagnpsdsnavisalsenaunssuiu
' v ' M 1 = - [ &5 T o o & s o | o e
ASNBASI9DIANS WA lSINELAT99NS UTarTaalianaliunUsEnauvSoRAnT Lau an
o a o Y o lar )
\PSesmaNRIAes IATaMUIN ASesUTueImA fiRau A
1.6 MUMMTOUDNANS AUDN Aufn ¥1Ine1A1slaesaulaiiy m wng
ldfgms K =0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So
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21 oy wnefa nsgedu MednAu msundaiu mstenthAu msindvuadaiu
men onuadauiy @ou Aees Muraes Autuih dums eiaddiedesinsiedeionaufiiom

dwsunseuiulimnemuimsoufudonievieTanpuiliinsmururauiives
fagiu wasiforamunitmany saidinsuasauilagliiatesdns efasdlena Litelldunmsg
auiifmualy Wudnfununaieauurie deuratsemu

yiall Wramdsruussinn EMBANKMENT, EXCAVATION, SUBBASE, SELECTED,
MATERIAL, UNTRETATED, BASE uwaz SHOULDER

Tdgms K =030 + 0.10 It/lo + 0.40 Et/Eo + 0.20 Ft/Fo

2.2 nuiuFes et muﬁwmm’lwmﬁﬂmL%'ENﬁ’ulﬁJuﬂzulﬁﬁmfmﬁﬂumu"lﬁmﬂwm
fieans Tneludorinesswinsdiulvaesuuimeiudosvieninmuinnieg uagnselifudoring fins
muRuANANTATesTaRuarifer AU juRlae Hied0sdns widenavdousimuuarlimneanuyauis

18lal w v

v nuiiudeeiu ieruivlvefildnvasederdatuy Watlesfumsieiimatevasannnis
wazTiaadh

Tdgms K= 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo

2.3 nuzsadeiiu el wassadaiuing iuaumawma”l,ﬂ-nawiomm
Lty o Alawns sauNURTE Uﬂaimﬂqumq'twmﬂuﬂwm

Imqms K = 0.45 + 0.15 I[t/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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Wefl 3 N
3.1 UAIN PRIME COAT, TACK COAT, SEAL COAT
Togas K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 $MURINN SURFACE TREAIMENT SLURRY SEAL
Tdgms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 9MURNNE ASPHALTIC CONCRETE, PENETRATION MACADAM
. ldfgms K =0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 E¥/Eo + 0.10 Ft/Fo
3.4 nuiouursunIESwman el Aouussundafildiviniasy Fwsenoume
AEUNSIVENE U enzunsundnndToufin (WELDED STERL WIRE FABRIC) \widnifiae (DOWEL BAR)
mEndn (DEFORMED TIE BAR) uassessasineq UOINT) il lrvsneenuvaufusuiiuaouniniady
wianuSaAsazw Il (R.C. BRIDGE APPROACH) éhe
i‘fj’qms K = 0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 5t/50
3.5 uveszuiethrsunImaSumdnuazauleRn wnelly viersuniaeSumdnd iy
nusTUEth (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) snswumipouniniadumn
PumARBURIESNIERTI ST Ut LAT S e eAsds Y TaTUUaRnABuNSaLESImEnuAZaY
AouUnFINMENDUTTIFULULas AN vz uAdIenEeiy Wy nuleRn (MANHOLE) vie¥ousmelnsd
vie¥ooanglnin (Judu
gy K =035+ 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 Pulassadnauninaudnuaraudoutunde minefs asnunsunInEuman
Tssadugusnaeunimiaduminaoaswiy (RC. BEARING UNIT)  viewdgumeun3niaSuvan
(RC. BOX CULVERT) maduhlastadrsnouninasumin deoutuwdmouniaiaiuman vindeuse
PEURIAESIMEN Lasdsreateduiidnunsadondeiy
¥gms K =0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
37 eulanadandn mnefls aswuwdndmsuauiuiwou Tasandndmiu
aﬂﬁg\‘]ﬂﬁﬂﬁ]i’mi‘ﬁﬁﬂu‘ﬂ’mq& alihuseas dng  alveiml viennlasuvdnduiiidnuee
adopdsiy wilindsnudadaalasainaedwamslniivhendnuiesenelne
Tdfgns K =0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + + 0.40 St/So
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6.1 yweimsvaUsElinuuiumin wneds emsaeunsnEELWEnYasg
fineassluninaassdaimierassssuieth Wemuaussiuuasvieuiinani Tdun vieseurenh den
sran gywiuth vieaen lewou uavanarsvausevnueiingug Aluduiuszuismdn ulisudauerns
saUsEmuTnalng) 19U feniessuietndu wiseasvauszynulsznouesdew iy

Tdgms K = 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So

4.2 UAASYAUTEIUTINUILMAR snefls enAsaeuninasumdnulenig o
freathdunnnassdniwioraauzuieh iomuaussukazvioUinani1 1A vedniudn
s Usegssuneth ownsdmi vieaen uasermsraussnusiiaging q Autussuneh
wilaisaudeuanesatsemunnsivig) W dhe nessuethdu vieermsvausenulszneues
Beufus

Ifagns K = 0.35 + 0.20 /lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 yuuusEue TRASMRACK Wae STEEL LINER wunefle UiissunemdniaSosninu
wazlaseensansta BULK HEAD GATE uasauvioindn
Igns K = 035 + 020 1t/lo + 0.45 Gt/Go
4.4 ruwdniaSunounin was ANCHOR BAR_ winede dnduiiléiatlununeuninuas
A ANCHOR BAR 18391uthe messunenindu vieormszaussmulsznavraadou Selldymnauen
Peemzaumdndinarawint
ligns K = 025 + 0.151t/lo + 0.60 St/So
4.5 uneunisisuminuazaouniaananass wuneils ureunIaETENTIvhawwee
wineamnuENFIIAINYeLrY Mssueidunieenasralssmutssneuteadon Fudldyan
LENIRMIEURBUNT AR na WY
Tdgns K .= 040 +0.15t/lo +0.25 Ct/Co + 0.20 Mt/Mo’
4.6 e waneds maeewiauiilviensmuaglulitosndt 18 feflms ludufiu funvie
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fufuandin iedadniiyu waslvimudnudeuusugnuineIrsvalsemu nuuLazeIAIing q lnenson

Andu
lgms K = 0.40 + 0.20 It/lo +0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
0.7 vusniatinju Ardadatutsiiuriean TanssmBundiuasuamusvisnm
YosTinsEnemdeddavintu ludsufidiruudazaniudouni DavesUsennsen ,
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vanail 5 Nuszuuassgllng
5.1 Nuavie AC uag PVC
5.1.1 Tunsdfhdadudfonmiouasviogunsailv
Tégns K = 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 Tunsdifffuiaduidamvie AC wasviegunsal
I¥gms K =040+ 0.10 I/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 Tunsdffuaduddanivio PVC uaswiagunsel
ldfgms K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo
52 nunwieawdnniiaiuazvie HYDENSITY POLYETHYLENE
5.2.1 lunsdlfdidwdavmvisuasviegUnaallv
ligns K= 0.40 +0.10 t/lo + 0.15 Mt/Mo + 0.20 E¥/Eo + 0.15 Ft/Fo
5.2.2 lunsaiguihadugfavyiemdniiuasuieaunsaluaslisauisnuy TRANSMISSION
CONDUIT
Tdgm3 K= 0.40 + 0.10it/lo + 0.10M/Mo + 0.10Et/Eo + 0.30GIPY/GIPo
5.2.3 Tunsaingsusadugfavie HYDENSITY POLYETHYLENE wasv3agunsal
Hes K = 050 +0.10lt/lo + 0.10Mt/Mo + 0.30Pet/Peo
5.3 anUfulsessuualinddaniuasny SECONDARY LINING
ldgms K = 040 +0.10 It/lo + 0.15 Ev/Eo + 0.35 GIPY/GIPo
5.4 NUINYB PVC HUmIenaunsa
liges K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVCt/PVCo
5.5 MUNie PVC nauvise
ligms K = 0.25+0.05 It/lo + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 unwaminaudaned
s K = 0.25 +0.25 It/lo + 0.50 GIPt/GIPo
Usziamnuuazgasreluflawzauneaircvesmsiuiinihendnuvicssmalnewiniu
5.7 vwneafrszuvawdiusguavaniilnigey
5.7.1 vwinsaailasandnanedanazaunsal avanuinseunsalithaniluihedos
dmsunuinsaaiasandnaeduazgunisl Usznoufednuasnudiide PRELIMINARY WORK
(an3u BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE ASSEMBLIES.
CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES GROUNDING MATFRIALS

dwsunudasgunsallwianiiluirdes vinedia wwznsBiadagunsailuinwniy

lfgms K = 0.60+0.25 /o +0.15 Ft/Fo
(‘ - /5.7.2..
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5.7.2 vuneadegusineliiih (TOWER FOUNDATION) ,ugesufings BOUNDARY POST

Tgns K = 035 + 020 I/lo + 0.20 Ct/Co "+ 0.10St/So + 0.15 Ft/Fo
5.7.3 awneadigusingunsallidhaniindiheoy ) -
Tams K = 050 + 0.20it/lo + 0.15 Ct/Co +0.15 St/So
58 nunasuazmanauiuroun3ndause
581 yuadunsunindauns
lgms K = 0.35 + 0.151/lo + 0.20Ct/Co + 0.305t/So
5.8.2 etadiuwuy CAST IN PLACE
Tdams K = 030 +0.10 It/lo +0.25 Ct/Co + 0.35 S/So
1]5::mwmua::qmwialﬂa‘ﬁ%’mwwmudaa%ﬁwmnwslﬂﬁqﬁ'auqﬁmﬂwhﬁgu
5.9, 1TUN9aIEeAUIIGITEUULIWY 69 - 115 KV,

o =

59.1 Tunsdifidadugiamnianuazvisegunalli

u L 1

loges K = 0.80 + 0.05It/lo + 0.10 Mt/Mo + 0.05 Ft/Fo

J 4

Tdgas K = 045 +0.05 It/lo + 0.20 M/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo

=l a’ et 2 i e s <
59.2 lunsdingSuiradugdamanviogunsal
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K = ESCALATION FACTOR
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o = =l | A 1 )
Ct = frise B Tudsuidunuusagsan
i w o P ¢ = oo
Co = ewilsaiuus lufsunilingaslseningian
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Mt = dvlimendagneasne (Wisuuvdnuazdiug) Tuhsunidsnuusiayan
Mo = fuilsmriagroadhe (vsumdnuasfung) Tudeufidavenlszninsan
= o = = ]
St = sviTawdn Tumsuidssuudasnn
w a = < A o
So = sansauudn lufeuiillsgsslszningmn
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e = dudmaminiufeanud Tufeuiidiruusiasnn

Fo = edmmminiufwanyud: ludeuiilineesuszmnsan
ACt = fiisaviafuudlefu Tudeuiidunuudazan

ACo = fiisamiefuudlefiu lufeuiilnvanszmanen

LY | 1] d 1 1
PVCt = sailsiaivie PVC luliauidssnuniazann

PVCo = arilsavia PVC ludsuiilinuaslseningimn

GIPt = dwiimeviemanatudinzgd ludouasunraz e
4 e ' o ar P - A o
GIPo = solisviawdneudined ludsuiitsgasuszninsian
.7 = 1 ﬂJ 1 1
Pet = ¢atlsAnvia HYDENSITY POLYETHYLENE Tudauidsnudsazaa
L2 1 d =
PEo = sailsiAmwia HYDENSITY POLYETHYLENE Tutfauiiitagaslszninsinn
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TITLE SHEET & RIGHT OF WAY

e 11710 NuneE Uy BI0TIe3
YHHMAWNNLIAY 4090 ABUMLUAL 0200 wou e — Aueu
TEMIN NULA0+470 — NIL41+260

wnfiuanadunialumanumauan
ITEM DESCRIPTION SHEET NO. DRAWING NO. REMARKS wnomansnsgiin sminemonnadd 17
i TITLE SHEET & R.O.W. A - %
2. SUMMARY OF QUANTITIES 81-B2 -
3, uvsfimualumsdudunirneasie c = X
poidlulnzanise IATEMNNE
4, TYPICAL CROSS—SECTION D1-D3 - MM 4000
TTMIN NUA0+4T0 — MM +260 i auwemavanandia
5. EXTENSION OF EXISTING RC. BOX CULVERT STA.40+878 E i R ———
L “ M
6. PLAN & PROFILE 1-3 h
7. CLEARING AND GRUBBING GD-703 . dum
wnarsu § Swin
B. CONNECTION ROAD DETAILS GD-704 — e
9. KILOMETER STONE GD=707 — el
— VLT AR O
10. CONCRETE CURB & CURB AND GUTTER GD-709 s iSRRG
1. SIGN POST DETAILS RS-101 S A YR
wusuzlmzieds
12 SINGLE W—BEAM GUARDRAIL RS-603,605 S B NS
13. OVERHANG TRAFFIC SIGN FOOTING DETAILS RS-504
=14 i FR.C-PIPE CULVERT P oy =< DS=101=103 * > BT ; fie =
15. SIDE DITCH LINING DS-201
16. DROP INLET IN MEDAIN TYPE A Ds-401
17. R.C. U=DITCH TYPE D DS-603
18, SODDING DETAIL SP—101
19, ROCK AND WIRE MATTRESS SP-104
20. GABIONS SP-601,602,605
21, ROADWAY LIGHTING EE-102-105
22, R.C.BOX CULVERT BC—01A,BC-02A,BC—04A STD.1994
NRVGHRIOLIER
TigyFh
wamafsdssaad
nL - nu aMmaFy VR
A YT
NIL40+470 — NIL41+260 40.00
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ITEM DESCRIPTION UNIT | QUANTITIES REMARK TEM DESCRIPTION UNIT |QUANTITIES REMARK dndnoumenad 17
T udmeuazeeniuy | svmeuen [ eud
1 |[REMOVAL OF EXISTING STRUCTURE 4.4(3) ASPHALT CONCRETE BINDER COURSE Waagde [ 0900200 | &
1.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK SO.M. -
1.1(1) AT STA 4.4(3.2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK SQM. | 17.783.00 COMPACTED SUMMARY OF QUANTITIES (1)
KT S S e o e e TR B DO . il ot S AR
1.1(4) AT STA. LS. - 4.4(4.2) ASPHALT CONCRETE WEARING COURSE 5 CM. THICK SQ.M. | 17,690.00 COMPACTED wmmm‘;:;,?%nn:ﬂolﬁgu_oauﬁ 4:?:50 )= SN
1.2 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK 5Q.M, -
1.2(1) AT STA. 4.4(5) ASPHALT CONCRETE SHOULDER X -
1,2{2) AT BTA LS. 4.4(6) MOBIFIED ASPHALT CONCRETE 6.0, = =
1.2(3) AT STA LS. = 4:4(7) POROUS ASPHALT CONCRETE SaM. = ITEM DESCRIPTION UNIT |QUANTITIES REMARK
1.2(4) AT STA. LS. - 4.5 ASPHALT CONCRETE SURFACE EDGE == M. WIDTH [ -
1.3 REMOVAL OF EXISTING PIPE CULVERTS 4.8 COLD MIXED ASPHALT CU.M. - 5.4(3) DA 1.00 M. M. -
1.3(1) DIAD.40 M. M. - 4.7 SLURRY SEAL S.4(4) DA 1.20 M. M. -
1.3(2) DIAD.GD M. W, - 4.7(1) SLURRY SEAL TYPE | SOM. - 6 |MISCELLANEQUS
1.3(3) DIAD.80 M. M, - 4.7(2) SLURRY SEAL TYPE Il S0.M. - 6.1 SLOPE PROTECTION
1.3(4) DIA1OD M. M. - 4.7(3) SLURRY SEAL TYPE Il SQ.M. - 6.1(1) CONCRETE LINING .........CM. THICK SQ.M, -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM. THICK SQM, - 4.7(4) SLURRY SEAL TYPE WV S0.M. - 6.1(2) CONCRETE SLOPE PROTECTION SQ.M. - DWG.NO.SP-301
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SQM. - 4.8 CAPE SEAL 6.1(3) SHOTCRETE SLOPE PROTECTION 5Q.M. - DWG.ND.SP-201
1.6 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER M. - 4.8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE Ii) SQM. - 6.1(4) SACKED CONCRETE SLOPE PROTECTION SQ.M. - DWG.NO.SP=103
1.7 REMOVAL OF EXISTING CONCRETE BARRIER [ - 4.8(2) CAPE SEAL TYPE Il (SLURRY SEAL TYPE I} SO.M. - 6.1(5) RIPRAP SLOPE PROTECTION
1.8 REMOVAL OF EXISTING R.C. HEADWALL FOR R.C.BOX CULVERTS EACH 2.00 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.) 8.1(5.1) PLAIN RIPRAP SQ.M. - DWG.NO.SP—102
1.9 REMOVAL OF EXISTING R.C.MANHOLES EACH - 4.9(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM, THICK SQ.M, - DWG NO. GD-601-503 6.1(5.2) MORTAR RIPRAP SQM. - DWG.NO.SP—102
1.10 REMOVAL OF EXISTING CONCRETE DITCH LINING SO.M. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK SQ.M. - 6.1(6) NunasmmennylandeudanzdusIgiu (GABION)
1.11 REMOVAL OF EXISTING COMCRETE SLOPE PROTECTICH SOM. - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM. THICK SQM. - 6.1{6.1) SIZE 1.50x1.00x0.50 M. CUM, 292,00
1.12 REMOVAL OF EXISTING BUS STOP SHELTER EACH - 4.9(4) EXPANSION JOINT M, - 6.1(6.2) SIZE 2.00x0.50x1.00 M. CUM, 380.00 | s ND.SP—801,602,605
1.12 REMOVAL OF EXISTING BRIDGE EACH - 4.9(5) CONTRACTION JOINT W, - 6.1(6.3) SIZE 1.50x1.00x1.00 M. CUM. 585.00
1.13 MILUNG OF EXISTING SURFACE 5 CM. THICK SOM. - 4.9(6) CONSTRUCTION JOINT [ - 6.1{6.4) SIZE 2.00x1.00x1.00 M. CUM. 975.00
1.13 MILUNG OF EXISTING SURFACE 10 CM. THICK SQM. | B,544.00 4.9(7) LONGITUDINAL JOINT M. % 6.1(8) ROCK AND WRE MATTRESS SIZE 1.00X2.00X0.30 M. CUM. 5.00 OWG.NO.SP—104
2 |[EARTHWORK 4.9(8) DUMMY JOINT . = 6.1(8) NON=WOVEN GEOTEXTILE (Mmwiln >= 200 G/SQ.M.) saM. | 312000 DWEG.NO.SP-502
2.1 CLEARING AND GRUBBING (yuimnaid) sQ.M. | 16,020.00 DWG.NO.CD—703 4.9(9) EDGE JOINT M. = 8.1(9) ufs (Ausum 12-25 cu.) CUM. | 214500
2.2 ROADWAY EXCAVATION 4.10 CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (CRCP) 6.1(13) REINFORCED SOIL SLOPE SQ.M, - DWG.NO.SP—401-402
2.2(1) EARTH EXCAVATION CUM. | 345400 4.10{1) CONTINUQUSLY REINFORCED CONCRETE PAVEMENT 23 CM, THICK SO.M, - DWG NO. GD-804~806 B.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) S0.M. - DWG.ND.SP-501-514
2.2(2) SOFT ROCK EXCAVATION CUM. - 4.10(2) CONTINUQUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK SQ.M. - 6.1(14) CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
2.2(3) HARD ROCK EXCAVATION CUM. - 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM. THICK SQM. - 6.1(14.1) ASPHALT CURB M. - DWG.NO.DS=502
2.2(4) UNSUITASLE - MATERIAL EXCAVATION CUM. - 4.10(5) CONTRACTION JOINT M. - 6.1(14.2) CONCRETE CURB M. - DWG.ND.DS—502
2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM. - DWG.HO.TS=101 4.10(6) CONSTRUCTION JOINT M. - 6.1(14.1) R.C. DRAIN CHUTE M. ~ DWG,ND.DS—502
2.2(B) CHANNEL EXCAVATION CUM. - 4.10(8) DUMMY JOINT M. - 6.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SOM - DWG.ND.DS—-502
2.3 EMBANKMENT 4.10(9) EDGE JOINT M. - 6.1(15) DRAIN QUTLET FOR R.C. PIPE CULVERT
2.3(1) EARTH EMBANKMENT cum. | 7,720.00 COMPACTED 4.10(7) LUG ANCHOR CUM. - 6.1{15.1) R.C. DRAIN OUTLET FOR R.C. PIPE CULVERT SO.M - DWG.NO.DS=501
2.3(2) SAND EMBANKMENT CU.M. 23.00 COMPACTED 4.11 CONCRETE PAVEMENT REPAIRING 6.1(15.1) R.C. SLAB AT TOE OF R.C. DRAIN QUTLET SQ.M. - DWG.NO.OS=501
4.11(1) PUMPING JOINT REPAIRING CUM. - OWG NO. G0-808 6.1(15.1) R.C. STAIR FOR MAINTENANCE M. - OWG.ND.DS—501
2.3(4) EARTH FILL IN MEDIAN & ISLAND cuM. | 1,239.00 DWG.NO.GD-709 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING [ = 6.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
2.3(5) SAND FILL IN MEDIAN & ISLAND CUM, 856,00 DWG.NO.GD-709 4.11(3) SHALLOW JOINT SPALLING REPAIRING M. - 6.1(15.1) DROP INLET FOR R.C.F. DI .. M, EACH - OWG.NO.DS=301=302
2.3(6) COMPACTED SAND UNDER MEDIAN CUM. - DWG.NO.GD-T09 4.11(4) SHATTERED SLAS REPAIRING S0.M. - B.1(15.1) MORTAR RIPRAP CATCH BASIN SQM. - DWG.NO.DS-301-302
2.3(7) EARTH FILL UNDER SIDEWALK CUM. - DWG.NO.GD=710 4.11(5) SUB SEALING TON - 6.1(15.1) R.C. CATCH BASIN SOM - CWG.NO.DS—301-302
2.3(8) SAND CUSHION UNDER SIDEWALK CUM, - DWG.NO.GD=-710 4,1i(B) EXISTING JOINT SEALANT REPAIRING M. & 6.2 SUBSURFACE DRAINS / SUBDRAINS Ty
LI 2 (S)EARTHFILL FOR VERGE. . . setdme ~ewwnev s iob oo L CUNG T . | 4.11(7) FULL DEFTH_REPAIRING e AR S et oM. | - e |.6.2(1) PERFORATED PIPE WITH GEOTEXTILE . = M. = OWG.NO.SP=701=702 - | "7
"2.3{10) PoRoUS BACHALL : ! CUM. DWG.NOAP—101 4.12 HOT IN—PLACE RECYCLUNG(RE=-PAVING) 4+3 CM. THICK S0.M - 6.2(2) ROCK FILL WITH COARSE SAND ) - R T - DWG.NO.SP—701-702 -
2.3(11) BERM cuM - 5 |STRUCTURES 6.2(2) LONGITUDINAL DRAIN M. - OWG.NO.SP—701-702
2.3(12) EARTH DIKE CUM, - 5.1 CONCRETE BRIDGES 6.2(2) HORIZONTAL DRAIN M. - DWG.NO.SP—701-702
2,3(13) SOIL STABILIZED EWMBANKMENT CUM, - COMPACTED 5.1(1) NEW CONCRETE BRIDGE 6.3 MISCELLANEQUS STRUCTURES
2.3(14) FOUNDATION IMPROVEMENT CUM. - 5.1(1.1) AT STA, 6.3(1) R.C. MANHOLES
2.3{14.1) PREFABRICATED VERTICAL DRAIN M. - 5.1(1.2) AT STA. M. > 6.3(1.1) TYPE A FOR R.C.P. DIA. ...... M. WITH STEEL COVER EACH - DWG.NO.DS-T701
2.3(14.2) UME/CEMENT COLUMN DIA. M. M. - 5.1{2) WIDENING OF EXISTING BRIDGE ROADWAY 6.3(1.2) TYPE B FOR R.C.P. DIA. 1.00 M. WITH STEEL COVER EACH - DWG.NO.DS—702
2.4 SELECTED MATERIALS 5.1(2.1) AT STA. ( M. LT. AND M. RT) M. - T 6.3(1.3) TYPE C FOR R.C.P. DA 1,20 M. WITH R.C. COVER EACH = DWG.ND.OS=703
2.4(1) SELECTED MATERIAL "B CUM. - COMPACTED 5.1(2.2) AT STA. FROM M. TO M, M, - 5.3(1.4) TYPE C FOR R.C.P. DIA. 1.20 M. WITH STEEL COVER EACH = DWGNO.DS—704
2.4(2) SELECTED MATERIAL "A" CUM. | 203400 COMPACTED 5.1(2.3) AT STA FROM M. TO M. M, - 8.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE . - DWG.NO.DS-705
2.4(3) SELECTED MATERIAL FOR MSE. WALL CUM, - 5.1(3) BRIDGES APPROACH STRUCTURE 6.3(1.6) TYPE F FOR BOX CULVERT (CLOSE TYPE) SIZE ... = DWG.NO.DS—706
3 |SUBBASE AND BASE COURSES 5.1(3.1) AT STA. (WIDTH == M.) W = 6.3{(1.7) TYPE G FOR R.C.P. DIA ......M. WITH CAST IRON COVER EACH - DWG.NO.DS—707
13.1 SUBBASES 5.1{4) BRIDGES APPROACH SLAB 6.3(1.8) TYPE H FOR R.C.P. DA . .......ROW. WITH R.C. COVER EACH - DWG.ND.DS—708
3.1(1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUBBASE CUM. = COMPACTED 5.1(5) BEARING UNIT 6.3{1.9) TYPE | FOR FOR SINGLE BOX CULVERT SIZE . WITH R.C. COVER | EACH - DWG.NO.DS-709
3.1{1.1) SOIL AGGREGATE SUBBASE cum. | 1,958.00 COMPACTED 5.1(5.1) WITHOUT RETAINING WALL SQ.M. - WG, NO.BL—101-104 6.3(1.10) TYPE J FOR MULTIPLE BOX CULVERT SIZE2-(1.50%1.50)M.WITH R.C.COVER | EACH DWG.NO.DS-710
3.1(3) PAVEMENT RECYCUNG 20 CM. THICK CUM. = 5.1(5.1) WITH RETAINING WALL (ST—1A) SQM. - DWG.NO.BU-101-104 6.3(1.11) TYPE ........ FOR RCP. DA ... M. WITH .. .. COVER EACH =
3.2 BASE coursEs 5.1(6) ABUTMENT PROTECTOR SQM. — ” u 6.3(1.12) MODIFICATION OF EXISTING MANHOLE WITH COVER EACH -
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE CUM. | 2,484.00 COMPACTED 5.1(7) PEDESTRIAN BRIDGE 6.3(2) MEDIAN DROP INLETS
3.2(2) CRUSHED GRAVEL SOIL AGGREGATE TYPE BASE CUM. - COMPACTED 5.1(7.1) AT STA. (APPROX.) FOR ROW. M. TYPE EACH - .. 6.3(2.1) TYPE A : FOR RAISED MEDIAN EACH 11.00 OWG.HO.DS—401
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE CUM. - COMPACTED 5.1(7.2) AT STA, (APPROX.) FOR ROW. M, TYPE EACH - 6.3(2.2) TYPE B : FOR BARRIER MEDIAN EACH = OWG.NO.0S=402
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERPASS 6.3(2.3) TYPE C : FOR DEPRESS MEDIAN - | EACH - DWE.NO.DS—403
3.2(4) SOIL CEMENT BASE CUM. - COMPACTED 5.1(B.1) AT STA. (APPROX.) EACH - 6.3(2.4) TYPE D : FOR DEPRESS MEDMN - EACH - DWG.NO.DS—404
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LDOSE) CUM. | 737.00 5.2 R.C. BOX CULVERTS 6.3(2.5) TYPE E : FOR DEPRESS MEDWN — Wil EACH - DWG.N0.0S—405
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM. - 5.2{1) PRECAST BOX CULVERTS 6.3(2.5) TYPE F : FOR BRIDGE DRAINAGE EACH - DWG.NO.DS—406
3.2(5) PAVEMENT RECYCUNG 20 CM. THICK FOR BASE (DEEP RECYCLING) CUM. - 5.2(1.1) AT STA, SIZE . 6.3(3) R.C. RECTANGULAR DRAINAGE PIPE
3.2(5) PORTLAND CEMENT TYPE | FOR PAVEMENT RECYCLING TON - 5.2(1.2) AT STA, M, - 6.3(4) HEADWALLS FOR R.C. PIPE CULVERT (END WALL)
3.3 SHOULDER 5.2(2) EXTENSION OF EXISTING R.C.BOX CULVERTS 6.3(4.1) PLAN CONCRETE CUM. 2.00 DWG.NO.DS—103
3.3(1) SOIL AGGREGATE SHOULDER CUM. — COMPACTED 5.2(2.1) AT STA40+5678 SIZE 2—(2.10x2.10) M. M. 8,00 DWG.ND.BC-D1A,BC-024 6.3(4.2) REINFORCED COMCRETE CUM, 2.00 DWG.NO.DS—-103
3.4 MATERIALS TO CONTROL PUMPING UNDER COMCRETE PAVEMENT 5.2(2.2) AT STA. SIZE [ - (STD.1994) 6.3(5) R.C. HEADWALLS FOR R.C. PIPE CULVERT (WING WALL)
3.4{1) SAND CUSHION UNDER CONCRETE PAVEMENT CUM. - COMPACTED 5.2(3) R.C. BOX CULVERT SIDE DRAN 6.3(5.1) FOR R.C.P. DA 1.00 M. 2 ROW EACH - DWG.NG.DS—104-106
3.4{2) CRUSHED ROCK SOIL AGGREGATE UNDER COMCRETE PAVEMENT CUM. - COMPACTED 5.2(3.1) AT STA. ) = 6.3(5.2) FOR R.C.P. DIA. 1,00 M. 3 ROW EACH - DWG.NO.DS—104—106
3.5 SCARIFICATION & RECOWSTRUCTION OF EXISTING BASE 10 CM.(MIN) THICK SOM. | 409400 COMPACTED 5.2(4) R.C. HEADWALL 6.3(5.3) FOR R.C.P. DIA. 1.20 M. 2 ROW EACH - DWG.NO.DS—104-106
3.6 SCARIFICATION & RECONSTRUCTION OF EXISTING SUBBASE 10 CM.(MIN) THICK | SO.M. - 5.2(4.1) FOR R.C.BOX CULVERTS AT STA40+678 SIZE 2-(2.10 x 2.10) M. | EACH 2.00 DWG.NO.BC-D4A 6.3(5.4) FOR R.C.P. DIA 1,20 M. 3 ROW EACH - DWG.NO.DS—104-106
|3.7 SOIL AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) CUM. - 5.2(4.2) FOR BOX CULVERT SIZE EACH - (STD.1994) 6.3(5) CONCRETE INTERCEPTOR ON CUT BERM . = DWG.ND.TS—401
[SURFACE COURSES 5.2(4.3) FOR BOX CULVERT SIZE EACH -
4.1 PRIME COAT & TACK COAT 5.3 NEW RC. PIPE CULVERTS
4.1(1.1} PRIME COAT (ﬁ"lﬂﬂuﬂﬂ.ﬂqﬂ) SOM. | 17,876.00 5.3(1) Dis, 0.0 M, CLASS 2 M. 176,00
4.1(1.2) PRIVE COAT (Aauudunqnaaxiang) SO.M. - S.3(2) DA 0.60 M, CLASS 2 M, -
4.1(2) TACK COAT SQ.M. | 17,783.00 5.3(3) DA, 080 M, CLASS 2 W. - T T——
4.2 SURFACE TREATMENT S.3(4) DA 100 M, CLASS 2 M. =
4.2(1) SINGLE SURFACE TREATMENT SQ.M. - 5.3(5) DIA 1.20 M. CLASS 2 W. 35.00 ASUNIIHMAN
4.2(2) DOUBLE SURFACE TREATMENT SQ.M. - 5.3(6) DIA, 1.50 M, CLASS 2 M, - -~
4.3 PENETRATION MACADAM SQ.M. = 53(7) DiA 030 M. CLASS 3 M. - Aou nledun rﬁﬂ qmu#nﬁ i'mu ,,.‘2{ ;
4.4 ASPHALT CONCRETE 53(8) DA 1.00 . =
1.4(1) ASPHALT CONCRETE LEVELING COURSE ToN = R L i M. - - ledolo WJW%““% w a7
4.4(2) ASPHALT BOUND BASE 5.4 RELOCATION OF EXISTING PIPE CULVERTS =~
4.4{2.1) ASPHALT BOUND BASE 8 CM, THICK CUM. N 5.4(1) DI 0.60 M. M. - W M
£.4(2.2) ASPHALT BOUND BASE 10 CM, THICK CUM. = 5.4(2) DIA 0,80 M. W. = RN . W0 /4y
HE. a7
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ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT |QUANTITIES REMARK
g ITIaToDNULY | smeuny | el
5-:(;273-;:-7:;01“:?' 6.10(4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN uu‘n'ﬂ}q“njqnlﬂﬂ 1 40900200 l B2
.3(7.1 E A M. - DWG.NO.DS=601 6.10(4.1) TYPE A - PFILE FOOTING EACH - DWG.NO.RS-401,504
6.3(7.2) TYPE & . = DWG.NO.D5—601 s.mfa.z; TYPE B — SPREAD FOOTING EACH = OWG.NO.RS—401,504 SUMMARY OF QUANTITIES (2)
6.3(7.3) TYPE C M. = DWG.NO.DS-E01 6.10(4.3) TYPE C - PILE FOOTING EACH - DWG.NO.RS—401,504 sfgany 11710 nunerTafuypieTes
6.3(7.4) TYPE D M. 510.00 OWG.NO.DS—603 6.10(4.4) TYPE D - SPREAD FDOTING EACH = DWG.NO.RS=401,504 YIMOMANGIAY 4080 ABUAIUAN 0200 AEu DAy - Pty
8.3(7.5) TYPE E . - DWG.ND.DS—603 6.10(5) OVERHEAD SIGN BOARD TEMIIY NILADL4TO — MAL41+280
6.3(7.6) TYPE 7 M. - DWG.ND.DS—B04 8.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SOM. - DWG.NO.RS— 401,403,407
6.3(7.2) FOR BRIDGE DRAINAGE M. - 6.10(5.2) MOUNTING AT BRIDGE DECK SOM. - OWGNO.RS—401 403,407
6:3(8) AG. GUTTER 6.10(56) STCEL FRAMC FOR MOUNTING WIDTII < 18.08 M.
6.3(8.1) TYPE U M, - 6.10(6.1) STEEL FRAME AND PILE FOOTING EACH - DWG.NO.RS~401,404 ITEM DESCRIPTION UNIT |QUANTITIES REMARK
6.3(9) SIDE DITCH LINING 6.10(6.2) STEEL FRAME AND SPREAD FOOTING EACH = OWG NO.RS-401,404
6.3(3.1) TYPE | SOM. - DWG.NO.DS—201 B.10(7) STEEL FRAME FOR WOUNTNG WIDTH < 20.00 M. 8.14(3) THERMOPLASTIC PAINT SOM. | 721.00 | sshu 1 (YELLOW & whiTE)
6.3(5.2) TYPE I saM.| 937.00 DWG.ND.DS—201 6.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M, . = DWG.NO.RS—-401,405 B.14(3.1) YELLOW SO.M. = T e
6.3(9.3) TYPE Ml SaM. - DWG.ND.DS—201 6.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH = DWG.NO.RS—401,405 6.14(3.2) WHITE SQM. - A Sactusae (rngan 2881
6.3(9.4) TYPE v SQOM. - DWG.NO.DS—201 6.10(7.3) PILE FOOTING EACH - DWG.NO.RS-401,405 S s
6.3(10) CONCRETE DITCH AT HILLSIDE 6.10(7.4) SPREAD FOOTING EACH - DWG.NO.RS~401,405
6.3(10.1) TYPE A 5 [ - DWG.NO.DS=201 5.10(8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < ZB.00 M.
6.3(10.2) TYPE B M. - DWG.NO.DS—201 6.10{8.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. M. - DWG.NO.RS-401,406 5.14(4) ROAD STUD
6.3(11) RETAINING WALL 6.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,406 B.14(4.1) UNI-DIRECTION EACH = DWG.NO. RS—201-203
6.3(11.1) TYPE 18 M. - DWG.NO.RT—101 6.10(8.3) PILE FOOTING EACH - DWG.NO.RS—-401,406 6.14(4.2) BI-DIRECTION EACH - DWG.NO., RS-201-203
6.3(11.2) TvPE 28 [ - DWG.ND.RT—101 6.10(8.3) SPREAD FOOTING EACH - DWG.NO.RS-401,406 6.14(5) CHATTER BAR
6.3(11.3) TYPE 4C M. - DWG.NO.RT—105 6.10(9) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH - 6.14(5.1) UNI-DIRECTION EACH =
6.4 CONCRETE TRAFFIC BARRIER 5.14(5.2) BI-DIRECTION EacH =
6.4{1) BARRIER CURB AND GUTTER 5.11 ROADWAY LIGHTINGS 6.14(6) RASED BAR M. = DWG.NO. RS=201-203
6.4{1.1) BARRIER CURB AND GUTTER 0.50 M. WIDTH M. - DWG.NO,GD-709 6.11(1) 9.00 M, (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET
6.4{1.2) BARRIER CURB AND GUTTER 0.70 M. WIOTH M, - DWG.NO.GD=709 WITH HIGH PRESSURE SODIUM LAMP 250 WATTS, CUT-OFF B.15 BARRICADE
5.4(2) CONCRETE CURB AND GUTTER M. 1,590.00 DWG.NO.GD—708 6.11(1.1) MOUNTED AT GRADE EACH 5.00  |OWG.ND. EE-102-105 6.15(1) TIMBER BARRICADE M. = OWG.NO. RS-601
6.4(3) MOUNTABLE CURS AND GUTTER M. = DWG.NO.GD—709 6.11(1.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.ND, EE-101-108 6.15(2) W — BEAM GUADRAIL BARRICADE M. - DWG.NO. RS-—602
6.4(4) MOUNTABLE CURA M. - DWG.NO.GD—709 £.11(1.3) MOUNTED ON TRAFFIC BARRIER EACH = DWG.ND. EE-101-106 6.16 BUS STOP SHELTER
6.4(5) CONCRETE BARRIER 5.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(1) R.C. AND STEEL TYPE A — SMALL SIZE ON GROUND FACH - DWG.NO, EN-301,302,316
8.4(5.1) TYPE | vy = DWG ND.RS—608 "WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS.CUT—OFF 6.16(2) R.C. AND STEEL TYPE B — SMALL SIZE ON BEAM EACH - OWG.NO. EN-101,303,318
6.4(5.2) TYPE Il M. - DWG.ND.RS-603 6.11(2.1) MOUNTED AT GRADE EACH 23.00  |DWG.NO. EE=102-105 6.16(3) R.C. AND STEEL TYPE C - SMALL SIZE ON GROUND EACH s DWG.NO. EN-301,304,305.318
6.4{5.2) TYPE Il (SPECIAL TYPE) M. - 5.11(2.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE-101-106 6.16(4) R.C. AND STEEL TYPE D - SMALL SIZE ON BEAM EACH s DWG.NO. EN-301,306,307.318
6.4(5.4) TYPE | A M. - DWG.NO.RS—611 5.11(3) 12.00 M. (WOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET S.16(5) TYPE E — WALKWAY TYPE EACH =
6.4(5.5) TYFE | 8 [ - DWG.NO.RS-B12 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT—OFF 6.16(6) WOODEN TYPE A — SWALL SIZE ON GROUND EACH = DWG.HO. EN-301.,310,316
B.4(5.6) TYPE Il A M. - DWG.NO.RS—613 6.11(3.1) MOUNTED AT GRADE EACH - DWG.NO. EE—102-105 6.16(7) WOODEN TYPE B — SMALL SIZE ON BEAM EACH = DWG.NO. EN-301,311.318
6.4(5.7) TYfPE I B . - DWG.NO.RS—614 6.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO, EE-101-106 6.16(8) WOODEN TYPE C — LARGE SIZE ON _GROUND EACH - DWG.HO. EN—301,312,313.318
6.4(5.8) AT BRIDGE APPROACH M. - DWG.NO.RS—615 8.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH DWG.NO. EE=101=106 5.16(9) WOODEN TYPE D — LARGE SIZE ON BEAM EACH = DWG.NO. EN-301,314-316
B.4(5.9) CONCRETE BARRIER AND DITCH W. - DWG.NO.SP—401 6.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16{10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE ... EACH =
6.4(6) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT-OFF [6.17 LANDSCAPING WORK
6.4(6.1) TYPE A EACH - DWG.NO.RS=608 6.11(4.1) MOUNTED AT GRADE EACH - DWG.NO. EE-102-105 8.17(1) TREE PLANTING
6.4(6.2) TYPE 8 EACH - DWG.NO.RS—608 6.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE-101-108 S.17(1.1) SMALL SZE (DiA M. HEXGHT N, ) s = DWG.NO. EN—101-106
5.4{6.3) TYPE C EACH - DWG.NO.RS—609 6.11(5) HIGH MAST LIGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 WAITS 8.17(1.2) MEDWUM SIZE (D M. HEIGHT M. MIN.) EACH ad DWG.NO, EN—101-106
5.4(6.4) TYPE D EACH - DWG.NO.RS =609 6.11(5.1) 20.00 M. HIGH WITH LANTERNS EACH - DWG.ND. EE-107 6.17(1.3) LMIGE SIZE  (DWA. M. HEIGHT M. WIN.) EACH - DWG.NO. EN-101-106
6.4(6.5) TYPE E EACH = DWG.NO.RS—610 5.11(5.2) 25.00 M. HIGH WITH _ LANTERNS EACH - DWG.NO. EE—107 6.17(2) SHRUB PLANTING SOM. = DWG.NO. EN—-101-106
6.4(6.5) TYPE F EACH - DWG.NO.RS—615 6.11(5.3) 30.00 M. HIGH WITH __ LENTERNS EACH B DWG.NO._EE—107 £.17(3) GROUND COVER PLANTING | So.M =z DWG.NO_ GD—710___ |
1B PAVING.BLOCKS —i s st e & Lo i o= P 5.11(6)_FOUNDATION_ FOR _HIGH_MAST_LIGHTING POLE__ = 5 S T o ool BIL(4) ,GRASSING (HUAN NOY) SoM s 3 OMGNOLEN-101-108 |
6.5(1) CONCRETE PAVING BLOCK 5.11(6.1) PILE FOUNDATION FOR 20.00 M. HIGH EACH = DWG.NG. EE—108 6.17(5) EARTH FILL FOR CANDSCAPING WORK Cuw. = OWGNO. EN-TD1—108 " -
6.5(1.1) worrcrrrrerrerrer SHAPE, vrvrvsereee CM. THICK ............COLOUR SOM. = DWG.ND.GD~710 6.11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH - DWG.NO. EE-108 5.18 BRIDGE DRAINAGE
6.5(1.2) CONCRETE TILE SIZE 30x30 CM. SIZE, .....CM. THICK .........COLOUR] SQO.M. - DWG.NO.EN=-401-403 6.11(6.3) PILE FOUNDATION FOR 30.00 M. HIGH EACH - DWG.ND. EE-108 6.18(1) GULLY EACH =
6.5{1.3) DETECTABLE CONCRET TILE SIZE 30x30 CM. SIZE, .....CM. THICK | SOM. - DWG.ND.EN-401-403 5.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - DWG.NO. EE-109 6.18(2) GRATING EACH =
6.5{2) CONCRETE PLANTING BED SQM. - DWG.ND.GD—710 6.11(6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = DWG.NO. EE-109 6.18(3) PIPE M. =
6.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X 4 CM, SQM. = 6.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO. EE=109 5.18(4) CATCH BASIN EACH =
6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK SOM. = 5.11(7) 2-40 WATTS FLUORESCENT LAMPS, CEIUNG MOUNTED TYPE EACH = DWG.ND, EE-111 7 _|SAFETY ADMINISTRATION DURING CONSTRUCTION
5.6 SODDING 6.11(8) 1-150 WATTS HIGH PRESSURE SODIUM LAMP, SOFFIT LANTERN EACH = DWG.ND. RS—407 7.1 1helusnunesny/ suysue nutenrmrasdmivnmanens 2 Yenzn: | 10 100 |dawet Tururnar
6.6(1) BLOCK SODDING SaM. | 275400 DWG.NO.SP=101 6.11(3) OVERHEAD SIGN LIGHTING EACH - roisjrais iscmaity rarmenmsshib
6.6(2) STRIP SODDING SQ.M. - DWG.NO.SP—101 B.11{10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF OW EXISTING ELECTRIC POLE e 2y
5.7 TOP SOIL AND CLAY 5.11(10.1) TYPE A EoH = DWG.NO. EE—110 7.2 TRAFFIC ADMINISTRATION DURING CONSTRUCTION LS. -
6.7(1) TOP SOIL CUM. - DWG.NO.SP=101 6.11(10.2) TYPE B EACH = DWG.ND, EE=110 8 [PlTiniAn LS. =
6.7(2) CLAY CUM. - DWG.NO.SP—101 6.11(11) 400 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE 8.1 AILIVEENMITIAINATII UATLANITY LS. =
5.8 GUARDRAIL 6.11(11.1) TYPE A EACH = DWG.NO. RS—-110 |8.2 minintedialas M ioEAILASAIN LUNTI LAY Ls, -
6.8(1.1) SINGLE W—-BEAM GUARDRAIL CLASS 1 TYPE 2 M. 524,00 e 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT=0FF ON EXISTING ELECTRIC POLE | EACH - (8.5 ealgvuaninm Ps. =
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS ...... TYPE M. = e §.11{12) SUPPLY PILLAR
6.8(1.3) DOUBLE W—BEAM GUARDRAIL CLASS ... TYPE M. - SMGLE W-BEAM GUARDRAL 5.11(12.1) MOUNTED ON CONCRETE POLE EACH - DWG.NO. RS—101-104 .
6.8(1.4) DOUBLE W-BEAM GUARDRAIL CLASS ... TYPE M. = 6.11(12.2) MOUNTED ON CONCRETE FOUNDATION EACH - DWo.NO. RS=i0i=ios] AL
6.8(1.5) RELOCATION OF EXISTING STEEL W—BEAM GLARDRAIL M. - 5.11(13) HANDHOLE Uinosarumuiteey 19 lurenese] TUWUU SUMMARY OF QUANTITIES
6.11(13.1) TWPE A EACH = DWG.NO. EE-112 dhiBnaamuifesiu Tssdrsnmemfy Waruauionds Witenud
6.9 MARKER AND GUIDE POST 6.11{13.2) TYPE B FACH - DWG.NO. EE=112 = e
5.5(1) GUIDE POST 5.11(14) RELOCATION OF EXISTING ROADWAY LIGHTING fnasmamirwasdueiidusesesiamnnmidud dusum 4
6.9(1.1) CONCRETE GUIDE POST EACH - DWG.NOQ.RS—607 B.11{14.1) SINGLE BRACKET (MOUNTING HEIGHT 9.00 M.) EACH - DWGNO. EE-102-105]  dndumrTausigjmununinentns saveriasiutseuyes
6.9(1.2) FLEXIBLE GUIDE POST EACH - DWG.NO.RS=607 6.11(14.2) (MOUNTING HEXGHT 9.00 M. IMPROVEMENT SINGLE TD DOUBLE BRACKETS) EACH - OWG.NO. EE=102=105]| 4oy dmmuazesnuundminaumananadl 17
5.9(2) KILOMETER MARKER
6.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH 2.00 DWG.ND.GD-707 6.11(15) mgrraidauny iwridmiudumsmsrrzudinmh milres P.S. 1.00 MR 2
6.9(2.2) KILOMETER STONE TYPE Il FOR REFLECTIVE SHEET FACING EACH B DWG.NO.GD =707 uazrmeung nrangUnTOlEu ATUYR £ Weh o U g AR
5.8(2.3) KILOMETER SIGN TYPE A EACH = OWG.ND.CD—708 6.12 TRAFFIC_ROAD SIGNALS 1. el iiaguten Auriilflununeaiaduis fdnnueludrane lesiedld Lijesnmiesas so
£.9(2.4) HILOMETER SIGN TYPE & EACH = DG, M0G0~ 708 6.12(1) TRAFFIC ROAD SIGNALS weaypmAaa Rz lfluruneai sl ssmudyo wasasAs M LU s s LR an fednmeluds s
6.9(3) R.O.W. MOMUMENT 6.12(1.1) AT STA.9+086 LS. - DWG.NO. TF=101-105
£.9{4.1) TYPE | RC. POST EACH - DWG.ND.GD~706 6.12(1.2) AT STA. LS. = DWG.NO. TF—101-105|  sssuufvussaudmun
6.9(4.2) TYPE Il BRASS TABLET EACH - DWG.ND.GD-706 6.12(2) IMPROVEMENT OF EXISTING TRAFFIC ROAD SIGNALS o v B v S
5.9(4.3) TYPE Il BRASS TABLET ON R.C. CYLINDER EACH = DWG.NO.GD—706 B.12(2.1) AT STA. Ls. = 2. dffusedinfnhlanuturam Laleunivieeas 90 venRnaumdnided oo
6.9(4) REFLECTING TARGET 8.12(2.2) AT STA. LS. & uzAEFR O LU TR Mndnikdnmelu snersauumiasmud mus
6.9(4.1) TYPE | FOR CURB EACH = DWG.NO.RS-202 6.13 FLASHING SIGNALS
5.9(4.2) TYPE || FOR GUARDRAIL EACH - DWG.NQ.RS -202 5.13(1) FLASHING SIGNALS EACH = SHEET E
5.9(4.3) TYPE Il FOR BARRIER EACH - DWG.NO.RS-202 5.13(2) IMPROVEMENT OF EXISTING FLASHING SIGNALS
6.10 TRAFFIC SIGNS 6.13(2.1) AT STA EACH =
6.10(1)_uthesrmriamasuninguiansiuw 1.2 uueils super HicH SOM. 12.00 DWG.NO.RS-101 6.13(2.2) AT STA, EACH -
INTENSITY GRADE LAY VERY HIGH INTENSITr GRADE Tmeddmsdin- uwilsushafinnesdiu 5.13(3) RELOCATION OF FLASHING SIGNALS =
widmazneuus iy, ues il aetesnnedsn (fuusgldoing B.14 MARKING ATUNIIVE N
6.10(1) awthwsrranssniwlnguisnsfivun 1.2 3 9fls SUPER HIcH SOM. 10.00 DWG.NO.RS=101 6.14(1) COLD PAINT - "
INTENSITY A VERY Hi v IR s weus fu B.14(1.1) YELLOW SOM. - DWG.NO. RS-201-203 e adun |ﬁﬁ qﬁuﬁnﬁ ‘mu ﬂ.
widmaazneuusdizting s Wuys v aedaamune (azieuunglifolng 5.15:(;() 1 :()JTW:::T SQM. DWG.ND. R5-201-203 o anW&/Ader-‘Mnu iR
B5.10(2.1) RC.SIGN POST SIZE 0.12 X 012 W, W 180,00 OWG.NO.RS—101 B.14(2.1) YELLOW Sam. = DWG.NO. RS—201-203 ;\M "
6.14(2.2) WHITE SQ.M. - DWG.NO. R5-201-203
By LA/ vy
HE. AT




B e e

|

Farwuenaly

1.1

1.2

1.10

minleohllrzuuawin  szeemadadues  uuassyliduoosdu 2.1

WULLRTEIU MunefiaDnaT "STANDARD DRAWNGS FOR HIGHWAY DESIGN AND
CONSTRUCTION" (nﬁuﬁwfn) Favnleed 1ind1solasennluy ATUMAYA

22
msfed3 iy

PnanuiinaglusuunesnadudmuTasdssnamnmdu Wnan
ﬂuﬁﬂhiﬁﬁmﬁaﬂnﬁaﬁﬁm’:‘dunmu'[mmmhqémuﬁna‘lun:ﬁ'a
arnasunouimlumnesslumuiasismamsaseaouln
Fuinaumanandt 17 noudeduimsnsain %
nunufeaasdoulinnuuy giusuesdenisridonesla
snnsumavadlalafafu
s swmsnegefilugnsodeoiesn UNDER RUN 1o Adsi
— BORED PILE Z4
— DRIVEN PILE
— SONIC LOGGING TEST
— DRILLING MONITORING TEST
~  SEISMIC INTEGRITY TEST
~ SOIL INVESTIGATION TEST

2.5
dmfudemuusvesneuniafuissdn Lilananarouindsdaveunsaeunia
JUnsagnunmAvdegunsenszuen: feng 28 Su mnlunsdfnanesey

- . P I A . . - diudunuy mesdutiedn mindududeiBeuntiasiuiutedn
~ynsneuniafilowisoniy 28-Sy uadifafealiveonnidnladaflasgda - e e N s s e e

souniafuotfendmimddafoummfumsvasoufdsdaveunnsunia
sunsagnuendl 28 $u faderwvesmeuntanedlivieenn 7 $u snidune
aamessnnnuitliaunsodmesununeussuniafiewasy 28 Ju
winiadureunia (mfnvsoey) rsylunuuneai soso soso uaz soso R
Tiougminlsimdnvosesfddodnua 1 wasmdnduibdelasnunssi

WHANUTOU (HEAT TREATMENT)

dofmmusmslyfaalununesin
BanEninasimilymu ngnaznis neemidmustigewasiimstede
tanaiapiigrosdaciunieatduayu (atiufl 2) we2ses

nsdedagUnsaiisaulaenfuasiedsaninedma
Idediptnsaidrnisnnudesasouast ssnevimaynyssian
PIUINATEIUNATLLARTg UM IaNes  Baudlesdleseyld
lunvuutaunessne

2.7

theereniazaumaday
mzdafnheenesnasmymadiaul vt lnergunsumanas
wasmualoied BaUNEAIUANATOTINTVBINTIMINARY (aiuaae)

aa 2.8
udulzsrsuuIndyaurendunisiederzun Indyaaenes

Tduldmumnesgruvsansumemaia

mzoyfriarlgnaulyl
W¥nnfugluluwsmarandliladuslassalununeaimaseyeszesiam
maneaine mydgnaulineslivanlufud devamsssostasedvenunsnteanssy
S o UTIMMAEn , MEDIAN OPENING , muluvialas @

| ! L L ')
2. A15LURSIULURIGULUUANSANASN Y ﬁlmawﬁ AL UL RS [ELEIN

Fdnaumavaieil 17

MU ITIATDDNIUY | svidmuay | peud

WA nRgifia | 40s00200 | c

» . . 1 »
Yavuad mMiuNuneaTa
ey 1710 NunsrhafiutsieTies

NMAVUIEAY 4090 PBUAILAN 0200 #BU TRy - Aus
TEVTN MULL0+470 — NML41+260

Iunersgmueum anvasuwufugamanudustiuaum mndenndnfudes 29 nupnssiimsenutaced warnusneTruaTed
Ysuusiuulimneay wesgmuguny ausefsandiuulimnsaufufufils Ieglunaofevonnonsgniunuan elvsssfiugnmenudustsluaum Fod
Toorufiussuend innumaaisdt 17 - dfuyaeTreriunusiofnuavous (nsdiluladmusliluiuy vesnudeds
snsaidmeanutlanadoae q 'l
P - dudumimIsfmusiumia tastisanvenhoeses wasdfiduuuiieges
Tasanse ansetfuiuuneasiamsussndanumdleamuaamanudusdaluaun muuunArguviemugfemdnidumiananaspunmmaaaiudenty 1 1a
Toonyunfiuyeusndulnnunismardt 17 Tavarudursuenddnnumenazd 17
- mydfunlden fuvIoangedndnloes195UuIUuge (OVERHEAD AND OVERHANGING SIGNS)
rEwdanesiuma Tmmmsﬂuafaumnﬁwﬁmwmayauﬁﬂ 17
Tosaemn worimibunusmdousiiiandiumds netsdinsevmons - ﬂ%’m‘mmuaﬂzmuauﬂﬂulﬁuulﬂﬁ Tasmrustussunnddnanumavasd 17
R REAT T s 1 - Yudumiaelvbhumsands Tnsmnushusounndninaumanand 17
o
madlaime (ganduse manuazmeseneInmanin 210 NuneFFIMATeN oL
'L,,;ﬂg'lu,‘mﬂﬁﬁwa\,mw'néﬂfm,‘m U s lvvuerufua e utusdaluguy Tasamsa cnsefmusdiag Enuay uasvowsuosnUno N aMadou s
Trenrsadissuvindtnanivisiaset 5 Ked suammanudusteluaunla Taeenuduseunndnineumanassdl 17
- Awusdunia (Qunsdflalladmunlsluiuy yadene .
- Wuvdean uevdFugiuuemdaime 211 oudssssllon
S Tesamsa aunsadfudnummis vesdamssat/Taeeng 9 13 vievseah il
elnsAwiladunasiofing gl 44 Tasaruduseunnddnnummand 17
audneanufensrsnedhnums warnudestumstiaens
veglunasfflsvsauresagimusuny ilelnlaaseuaamanuiusislumny v ”
Tesrnustuseunndinaummansdt 17 #af 3. WA TR TURUN SR

- duarusmvessflesiidumsneasesassindiag q uas
o351 9B (LONGITUDINAL DRAIN)

- duviemnue (naduuuliladmvue) veueussudesfumsfingizmae

ﬂﬁuﬂjﬁ"”mﬂﬁu
2,61 funieasniuen weslfudeudumimenanonfiimunliluiuy elngnas
wasmnzaufuramenudusislusuy eglusasfflevesnsmamusunu udmssauly
misnufidusdgamslead:
26.2 IvoglusasAdevesuesnsgmugunu Tremudussunndninnummensd 17
lunsdsad

- wisuudasuanenan

- WuvIoanduauievsnau

- ifluvTeamdnimianenan

NunsaTuMavny

WeglusasAdsusseynegmusuny Welvesmuamwenudusisluauy
Tasmustureunindrinsumavasedt 17 fail

- Wuveasanueamemdsy uaz§udsudumisnsaiaemdny
oindtivuala sy

- WanuulasssdunsasmIoyudos (skew) veaomioy

IUABTTTEIY

mauldeuitlasle q U Muvdsaswu LuEsY SEFUABETI LaryIIEnY (SKEW)
vosazwiy ifielfgnassuaniizaufurnmanufuedsluaun Iwessgmusunu
wusveanuiursunndlnaumavad 17

e R S e

aumsuniaftdmualvlyudiuumlorauausnlszandl 1 e usdnfusigaanisy uen1s
aunsalsyuduelensednsfalynuiily dyginue cu sunesgundefusiongmnssy

wonzs94 viofsummaunule

ATNNHYIAN

Wow fatiun

%0 qendndl

[ 77—

Banuuu’?#/;'flﬂ’h’%nv I unar

ayan

PN a2l %

HA. Va7

PN/ |




nuune

1. sy lilupldedithufeuunifemuaugiwunsadn

feummsnea i lvgmuguaasnrsudnafineusiums
2 Myeduagiumisnoassemessudenegsafalasans

TYPICAL CROSS SECTION (1)
SHENU 11710 NUADFIIHRYTDI0T 10T

NNAVWVNULAY 4090 ADUAIUAN 0200 $1DU Hau — AusU

TVIN NU40+470 — NU.414+260

9.00 M. (MOUNTING HEIGHT) TAPERED STREET POLE
DOUSLE BRACKETS WITH HIGH PRESSURE SODIUM LAMPS
250 WATTS , CUT-OFF

€ SURVEY & CONSTRUCT

SE DITCH LUNING TYPE I

(LT. OR RT.) IF NECESSARY (DWG NO.DS—201)
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

 — 2
H— - g
T — ——

F———
f ek

OF EXISTING BASE 10 CML{MM.)THICK
CRUSHED ROCK SOL AGGREGATE,

TYPE BASE (LDOSE) (irtulva
5 CM, ASPHALT CONCRETE WEARMG COURSE
5 CM. ASPHALT CONCRETE BINDER COURSE
20 M. CRUSHED ROCK SOL AGGREGATE TYPE BASE LAB C.ORL3 80 % (MIN)
15 CM, SOIL AGGREGATE SUBBASE LAB. CHA3 25 X (MIN)
15 CM, SELECTED MATERIAL “A" LAB. CHR D X ub) — |
4T LaB, CRP = 4 X (MN) - =

TYPICAL CROSS SECTION (1)

SCALE 1:200

REPLACED WITH NEW PAVEMENT
| MATERIAL AS DIRECTED BY THE ENGINEER

SECTION" AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NQ. DH-S 201/2544

& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS

SOIL CEMENT BASE

REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SOIL CEMENT BASE"™ AND REFER TO

STANDARD FOR HIGHWAY CONSTRUCTION NO., DH-S 204/2532

ENGINEER PRIOR TO CONSTRUCTION AT EACH CONNECTION ROAD,

5. SURFACE OF SIDE ROAD CONNECTION ARE SPECIFIED OM PLAN AND PROFILE SHEETS

OF TrPICAL CROSS SECTION REFER TO STD. DWG. NO. MD. 201 & MD. 202

BINDER COURSE

REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION “ AND REFER TO STANDARDS

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT PRIME COAT SECTION" AND
PRIME COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 402/2557
AC

FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

INSTALLATION MUST BE VERIFIED AND DIRECTED BY THE ENGINEER

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION™ AND SIDE SLOPE CONSTRUCTION
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH—S 403/2531 HEIGHT OF CUT OR FILL EARTH SOFT ROCK HARD ROCK
(METERS)
. cut FILL cut FILL cut AL
PARA=AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS
WEARING COURSE FOR HIGHWAY CONSTRUCTION NO. DH-S 416/2556 00 - 1.0 %1 a1 21 1 0251 | 151
EARTHFILL IN THE EARTHFILL SHALL BE SOIL WITH ORGANIC MATERIAL AND SUITABLE FOR PLANTING. IT SHALL BE FREE FROM AGGREGATE 1.0 - 30 21 21 11 1.5:1 0251 | 151
ISLAND AND MEDIAN | LARGER THAN 5 CM. IN SIZE, DETERIOUS SUBSTANCES AND CONCRETIONARY MATERIALS. DESRIS MATERIALS FROM
CONSTRUCTION SHALL NOT BE USED. OVER 3.0 151 151 0.5:1 11 0.25:1 1

: - k
% 40 &
§ 20.00 (OR \ARIE} 20.00 :§
& TOR VARIEY [OR VARIE] |'$
g 250 50 3. 50 350 3150 2.50 4

1 | (om vamie) | (oR vARIE) | (OR VARIE) (oR MARIE) (OR VARIE) | (OR VARIE) | {OR wARIE) | 1

| | RAISED||MEDAIN | |

| 1 TACK COAT TACK COAT | \

! | PAME COAT _(@munifiu f PRIME COAT _(awuuity Iy 1

i e s . W L |

} t ICK 1

| YELLOW SOUD EDGE LNE Q.15 M. —— — YELLOW S0UD EDGE LINE 0.15 M. |

i WHITE BROKEN LANE LINE 0.5 M, [ 2= WHITE BROKEN LANE LUNE 015 M. !

1 1

| WHITE S0UD EDGE LINE .15 M. —— — WHITE SOUD EDGE [LHE 015 M. |

Ir- -le.‘ i (0R VARIE) ".‘M‘I‘- —-:

I |

! |

%I NUA0+470 — NIL41+260

SIDE DITCH LINING

Fnlnnumanarsdt 17

mudiTlazesnllUY [ sieriuay | L]

wuRMIHmIpin | +o0so0z00 | D1

TYPICAL CROSS SECTION (1)
e 11710 uneanfuroieries
TMIIMNIGY 4090 POUAILAY 0200 AU A - Pus
TEMIN NUAD+470 — NAL414260

T™PE R

(LT. OR RT.) IF NECESSARY (OWG NO.DS=201)

0.30
IT OF EXCAVATION
TYPE SPECIFICATIONS w s
" / E vamies (030
e ; 2
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATION AND EMBANKMENT" ] 7 o W
A
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH—S 102/2532 / j LIMIT OF EXCAVATION
0.30 0.30
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO 930 vamies 030 PROFILE
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NO. DH—S 208/2532 BLAN
SOFT SPOT EXCAVATION ON EXISTING ROAD
SUBBASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "FLEXIBLE SUBBASE SECTION" AND REFER TO GENERAL NOTES
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH—S 205/2532 =————
1. ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN.
BASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SOIL AGGREGATES TYPE BASE %  RECERENCES. : SPECIMCATIONS FOR HIGHWAY 'CONSTRUCTION, STANDARD: DRAWING

PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER , FOR DETAILS

7. EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED BY ENGINEER.

| SHOULDER CARRIAGE WAY
| ‘ NEW LEVEL FINISHED GRADE
25% N\ EXISTING LEVEL
A
/ Pl
FILL—/ cuf-%“l
BENCHING
REMARKS

3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AMD INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAIMAGE SITE
4, ALL LOCATION AND SKEW ANGLES FOR COMNECTION ROADS ON PLANT & PROFILE DRAWINGS MUST BE VERIFIED WITH THE

6. R.C.P. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED, RELOCATED OR

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

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

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

4. THE CONSIDERATION OF SOFT AREA OR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD 6 METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FAILED AREA
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TYPICAL CROSS SECTION (2)

SHANU 11710 NUNDFSIUAUY 0995105
NNVRWAULAY 4090 ARUAILAN 0200 MoU AN — AU

IeWIN NU.40+470 —

.00 M, (MOUNTING HEIGHT) TAPERED STREET POLE
DOUBLE BRACKETS WITH HIGH PRESSURE SODIUM LAMPS

250 WATTS , CUT-OFF

Nd.41+260

- ! .
b 4 b
H 20.00 {oR e 20.00 g
(OR VARIE) [CLNT
g .50 350 3.50 50 3.50 3.50 2.50 E
| (or vamiE) | (OR WARIE) | (OR VARIE) {oR IE) (DR WARIE) | {0R VARIE) | (oR vami) |
| RAISED{IMEDAIN | I
; TACK COAT TACK COAT i

FRIME COAT _{amiruihingn) i

WHITE BROMEN LANE UNE 0.5 W,

YELLOW SOUD EDGE UNE 0.13 M.

PRIME COAT _(wwuftumgr) t

BENCHING

| 10.00 ROADWAY |
I MILLUNG OF EXISTING ACE 10 CM.THICK
CURB &y GUTTER YELLOW SOUD EDGE LINE 0.15 W,
PG, H P.G,
WHITE BROKEN LANE LNE 0.15 M. ,
BLOCK NG =
0,20 { Dws.gr-101) WHITE SOUD EDGE UNE 0.15 M. L
{OR VARIE) -
—#E====3 c====
EARTH FILL IN WEDHAN & ISLAND ~L
SAND FILL IN WEDHAN & ISLAND T+ L =
FICATION & RECONSTRUCTION B

OF EXSTING BASE 10 CWL[MIN.)THICK
CRUSHED ROCK SOIL AGGREGATE,
TYPE BasE (Loose) (ietulw
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5 CM. ASPHALT CONCRETE BINDER COURSE
20 CM, CRUSHED ROCK SOIL AGORECATE TYPE BASE LAB CBR.3 BO X (MiN)

15 CM, SOIL AGCREGATE SUBBASE LAB. CHR3 25 X (MIN.)

15 Cu. SELECTED MATERIAL “A7 LAB. C.HARZ 100 X (MIN)
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

i = chsow (cp—edh eaneosy
= (LT. OR RT.) IF NECESSARY

TYPE SPECIFICATIONS

SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATIOM AND EMBANKMENT"
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 102/2532

SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY COMSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 208/2532

SUBBASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "FLEXIBLE SUBBASE SECTION" AND REFER TO

STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 205/2532
BASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SOIL AGGREGATES TYPE BASE

SECTION™ AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH=S 201/2544

SOIL CEMENT BASE

REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SOIL CEMENT BASE" AND REFER TO
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH=S 204/2532

BINDER COURSE

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT PRIME COAT SECTION" AND
PRIME COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH=S 402/2557
AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER ™ ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS

FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

WEARING COURSE

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION® AND
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION ND. DH-S 403/2531
PARA—AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STAMDARDS

FOR HIGHWAY CONSTRUCTION NO. DH-S 416/2556

EARTHFILL IN
ISLAND AND MEDIAN

THE EARTHFILL SHALL BE SOIL WITH CRGANIC MATERIAL AND SUITABLE FOR PLANTING. IT SHALL BE FREE FROM AGGREGATE
LARGER THAN 5 CM. IN SIZE, DETERIOUS SUBSTANCES AMD CONCRETIONARY MATERIALS. DEBRIS MATERIALS FROM
CONSTRUCTION SHALL NOT BE USED.

T LAB, CHBR 3 4 X (MN.)

NON=WOVEN  GEOTEXTLE (il >= 200 G/SOM)

S e

s (Aunuom 12-25 cu)
(LT. OR RT.) IF NECESSARY

TYPICAL CROSS SECTION (2)

SCALE 1:200
——REPLACED WITH NEW PAVEMENT L
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Flnnumevasd 17

o |

Waeuay |

l.l.N\.ﬂﬂ

wuRnnanfia |

40900200 | D2

TYPICAL CROSS SECTION (2)
W 1710 q'suriw;wal.ﬁuiaw:'m
YIMd eV 4QQO AOURAILAL 0200 wBU Ry - Ausu
TEVMTY NIL40+470 - nUl4i+280

SIDE DITCH LINING TYPE 1Y
(LT. OF RT.) IF NECESSARY (DWG NOLDS-201)

| CARRIAGE WAY

MATERIAL AS DIRECTED BY THE ENGINEER ‘

—LIMIT OF EXCAVATION

' NEW LEVEL
28\

FINISHED GRADE
EXISTING LEVEL

& /

0.30 0.30
VARIES
0.30

| VARIES sl
30 PROFILE

———LIMIT OF EXCAVATION
i

SOFT SPOT EXCAVATION ON EXISTING ROAD

GENERAL NOTES

1. ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN.

2. REFEREMNCES : SPECIFICATIONS FOR HIGHWAY CONSTRUCTION, STANDARD DRAWING
& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS

3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE

4. ALL LOCATION AND SKEW ANGLES FOR CONNECTION ROADS OM PLANT & PROFILE DRAWINGS MUST BE VERIFIED WITH THE
ENGINEER PRIOR TO CONSTRUCTION AT EACH CONNECTION ROAD.

5. SURFACE OF SIDE ROAD CONNECTION ARE SPECIFIED OM PLAN AND PROFILE SHEETS,
PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER , FOR DETAILS
OF TYPICAL CROSS SECTION REFER TO STD. DWG. NO, MD, 201 & MD. 202

6. R.C.P. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED, RELOCATED OR
INSTALLATION MUST BE VERIFIED AND DIRECTED BY THE ENGINEER

7. EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED BY ENGINEER.
SIDE SLOPE CONSTRUCTION

HEIGHT OF CUT DR FILL EARTH SOFT ROCK HARD ROCK
(METERS)
T FLL cuT FLL cuT FILL
0.0 - L0 3 41 21 1 0.25:1 1.5:1
1.0 - 30 z1 1 121 1.5:1 0.25:1 1.5:1
OVER 3.0 1.5:1 1.5:1 0.5:1 11 0.25:1 1:1

REMARKS

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

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

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

4. THE CONSIDERATION OF SOFT AREA OR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD & METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT QR FAILED AREA
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TYPICAL CROSS SECTION (3)
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TYPICAL CROSS SECTION (3)
I 1710 NuneaTRNYeeTIT
MHMATMLINEY 4090 ADUATLAN 0200 mou DAy - Ausy
TEMIN NU40+470 — NiL41+260

ar
JeVIIN NU.40+470 — NU.41+260
LI
I N
900 M. (MOUNTING HEIGHT) TAPERED STREET POLE
DOUBLE BRACKETS WITH HIGH PRESSURE SODIUM LAMPS § SURVEY & CONSTRUCT
250 WATTS , CUT-OFF
H - E
% 40 ¥
@ 20.00 (R \pRIE) 20.00 :g
g T8 VARIE) |
& 2,50 350 3.50 450 3.50 350 2.50 §
| | for wARiE} |  (OR VARE) | (or vaRE) | {oR [ARIE) | (R VARE) | (0R vARE) | (0R waRiE) | !
| | | | RAISEDY MEDAIN | | |
i I TACK COAT TACK COAT | \
! | PRIME COAT (3 wiuftumgny PRVE COAT (mwuuungn | ;
| ! I 10.00-23.60 M.OR VARE EXISTING ROADWAY | I |
: I = i
l YELLOW SOUD EDGE LINE 0.15 M. m'! YELLOW SOUID EDGE LINE 0,15 M. l
l WHITE BROKEN LANE LINE Q.15 M, i Fa: WHITE BROKEN LANE LIME Q.15 ML V
] ]
I WHITE S0UD EDGE LINE 0.15 M, — [ WHITE SOUD EDGE [UNE 0.15 M. l
= g ing sEX =
| w e e I
MUELE ' W EARTH FILL N MEDIAN & ISLAND .
ot i ' SAND FILL N MEDIAN & ISLAND '
1.nu syl lupddedidufeamsiudowumugtiuuneaie | I
' l v e ' % SIDE DITCH UNING TYPE DITCH LINING TYPE 0
ABUVIINTT ﬂutf'ﬂét“ﬂjﬂ'lliﬂmTHﬂiiﬂﬂUUﬁﬂﬂféﬂBﬂﬂ“ﬂu my (LT. OR RT.) IF NECESSARY {DWG NO.DS—201) 5 M, ASPHALT CONCRETE WEARING COURSE (LT. OR RT.) & NECESSARY (DWG NO.DS—201)
2. MIzFuLardiumiansaeoma sz rufialasams o S A SR SR T ML L SR e T
ausodiunfdeulaeuaumuizay TavdusgfusaRovssamununy prmiases ety mu:ai?}: ?t:::m.;
s.awasBramuiuuildialasadamed awronBeuulawslylususvedauasmu e sla . 5 T TR AR AR R A O g
ey v nmmeflesiiums leglafunusius sudninnumaand 17 ,
s.fudwesAesimAvismsenes  lussuieminesinlasdedastsnnnemununisesies TYPICAL CROSS SECTION (3) ~ ¥73AN41+260 — NiL41+360
4 > SCALE 1:200
AUNET T TUNUNeE TR INT UMM
SHOULDER CARRIAGE WAY
——REPLACED WITH NEW PAVEMENT I |
SPECIFICATIONS FOR CONSTRUCTION MATERIALS MATERIAL AS DIRECTED BY THE ENGINEER | ‘
0.20 LBIT OF EXCAVATION NEW LEVEL FINISHED GRADE
SPECIFICATIONS N\ EXSTNG LEVEL
TYPE . 030 yaiEs o.ir 255 /A
w
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER *ROADWAY EXCAVATION AND EMBANKMENT" E s M
VARIES p— -
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 102/2532 £ @ /ﬁ LMIT OF EXCAVATION . P
0.30 0.30
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO 930 varies O EROFILE nu_—/ T #L-‘
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 208,/2532 PLAN NCHI
SOFT SPOT EXCAVATION ON EXISTING ROAD
SUBBASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "FLEXIBLE SUBBASE SECTION® AND REFER TO
GENERAL NOTES M
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 205/2532 —_— REMARKS
1. ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN. 1. THE NUMBER OF BENCHING DEPEND
BASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SOIL AGGREGATES TYPE BASE 2. REFERENCES : SPECIFICATIONS FOR HIGHWAY CONSTRUCTION, STANDARD DRAWING ON THE HEIGHT OF THE EXISTING ROAD

SECTION™ AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION MO. DH-S 201 /2544

SOIL CEMENT BASE
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 204/2532

REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SOIL CEMENT BASE" AND REFER TO

BINDER COURSE FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER “THE ASPHALT PRIME COAT SECTION" AND
PRIME COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 402/2557
AC

REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS

& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS

3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE

4. ALL LOCATION AND SKEW ANGLES FOR CONNECTION ROADS ON PLANT & PROFILE DRAWINGS MUST BE VERIFIED WITH THE
ENGINEER PRIOR TO CONSTRUCTION AT EACH CONNECTION ROAD.

5. SURFACE OF SIDE ROAD CONNECTION ARE SPECIFIED OM PLAN AND PROFILE SHEETS,
PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER
OF TYPICAL CROSS SECTION REFER TO STD. DWG. NO. MD. 201 & MD. 202

6. R.C.P. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED, RELOCATED OR
INSTALLATION MUST BE VERIFIED AND DIRECTED BY THE ENGINEER

7. EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED BY ENGINEER.

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION" AND SIDE SLOPE CONSTRUCTION
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTIOM NO. DH-S 403/2531 HEIGHT OF CUT OR FILL EARTH SOFT ROCK HARD ROCK
(METERS)

T FILL cut FILL cutT Fi

PARA-AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTIOM " AND REFER TO STANDARDS 2 -
WEARING COURSE FOR HIGHWAY CONSTRUCTION NO. DH-S 416/2556 00 - 1.0 31 41 21 31 0.25:1 1.5:1
EARTHFILL IN THE EARTHFILL SHALL BE SOIL WITH ORGANIC MATERIAL AND SUITABLE FOR PLANTING, IT SHALL BE FREE FROM AGGREGATE 1.0 - 3.0 21 21 11 1.51 0.25:1 1.5:1

ISLAND AND MEDIAN LARGER THAN 5 CM. IN SIZE, DETERIOUS SUBSTAMCES AND CONCRETIONARY MATERIALS. DEBRIS MATERIALS FROM

CONSTRUCTION SHALL MOT BE USED. OVER 3.0 1.5:1 1.5:1 0.5:1 11 0.25:1 11

, FOR DETAILS

2. PROTION "A" SHALL BE DIRECTED By
THE ENGINEER

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

4, THE CONSIDERATION OF SOFT AREA OR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD 6 METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FAILED AREA
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EXTENSION
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ABAIINYII R.C. BOX CULVERT 4.00 A(LT.XRT.) ®1I534 30.00 i OR VARIES
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EXTENSION OF EXISTING RC. BOX CULVERT STA.40+678
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§ SURVEY & CONSTRUCT
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NOTES ¢

1. ALL DIMENZIONS ARE IN METERS UNMLEST OTHERWISE INDHCATED.
2. CONCRETE SHALL HAWE A WMINIMUM ULTIMATE COMPRESSWE STREMGTH
OF 25 MPo. (255 KSC.} FOR 15x15x15 CM. CUBE AT 28 CAYS. CEMENT SHALL

CONFORE\‘:TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.

3. REINFORCIMNG STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

4. WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS

EMAMEL PAaNT AND COMFORM TO TiS. 327.

5. LOCATION FOR CURE MARKING SHALL BF AT SHOWN ON PLAN

R DIRECTEG BY THE ENGINEER.

G, JOINT M CONCRETE CURB & CUBE AND GUTTER SHALL R
SPACED AT 10,00 M. INTERVAL, THE WIOTH OF THE JOINT IS
1 CM. AND FILLED WITH MGRTAR 1:3 (PORTLAND CEMENT : SAMD)

BY WOLUME,
7. THE WADTH SHALL BT

.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.
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STAKDARD CRAWNG

g CONCRETE CURB & CUREB AND GUYTTER
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- SEE WOTE 7. . . - . BUREAU GF LOGATION . 5
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A 1
REGULATORY SIGN REGULATORY SIGN WARNING SIGN ROUTE MWARKER ROUTE TURN ASSEMBLIES TYPE I
ON DIRECTIONAL ASSEMBLIES ROUTE TURN ASSEMBLIES TYPE I
!—TR}\FFIC BIGN
T :'_'_'__i _____ o 0029 4—RB #12 WM. 0.020 7 4-RE #12 WM.
| 1 - ya
£ € VARIES I * *
) ! 032 O 015 012 OR 0.15
i l il i
J 0.20 o To0za - RE #5 WM, TES €0.15 M. b.020 RE @5 WM. TIES 80,15 M.
alF| - el o ] 0.020 0.0720 0.020 LoD
v BO(MIN.) 5 I e el i
! [ - LOWER EDGE OF Sig | 1+ f VARIES - t "
1 % 0.2 OR 0.15 0.92 OR 0.15
E L o = -
- g 3] aso SECTION (R)—(A&) sECTION (B) — (B)
b g g, PROFILE IE +— ' NOT To SCALE HOT ™ SCALE
-
k=] —_— -
K § :I o WARIES L { L} % EIZE OF POST SHALL BE 0.12x0.12 WM. FOR SIMGLF POST AND TWIN POSTS WITH TOTAL ARFA
2 O. K coi g @ TOTAL AREA OF THE SIGN PLATES IS WNOT MORE THAN Z SOM. AND 4 SCM,
4l . et
© a- - & - RESPECTWELY OR OTHERWISE THE SIZE SHALL BE 0.15x0.15 M.
a2 5 ® i
o i q I
_PROFILE CRADE o o .
- LEAM COMCREFE 4] ad NOTES:
120 SEF NGTE 11 [ ! 1. ALL DIMEMSIDNS ARE IN METERS UNLESS OTHERWISE IMOICATED.
@ SIDEWALK | = I{_ RE 26 M 2 COMCRETE SHALL HAYE A MINIMUM ULTIMATE COMPRESSWVE STRENGTH OF 2D MPaf204 KSC.) FOR 15K1SX15 CM.
% . ” o ' : T 8 015 M CQUBF AT 28 DAYS COMENT SHALL CONFORM TO TIS. 16 TYPE | PORTLAND CEMENT DR APPROVAL TYPE.
) | hefl—a-RE 212 MM 3. SIGN PLAYE SHALL BE WMADE OF 2 MM, THICK ALUMINHSM ALLDY.
,l,.,__,_ DESTINATION WiTH ARROW SIGN 1 _L—'L_. 4. ALUMINILM ALLOY 5IGN PLATE SHALL CONFORM 10 115, A31.
- DESTINATION AND DISTANCE SIGN TYPICAL SIGN INSTALLATION o M 5. UNLESS GTHERWISE INDICATFTL, SIGH AND THEIR SUPFORTS SHALL BE OF THE SIZES, COLORS
TOWN AND DISTRICT BOUNDARY SIGN AT SIDEWALK O] ] AND TYPES PRESCRIBED BY, AND SITE IN ACCORGANCE WITH THE RECOMMENDATIONS OF, THE DEPARTMENT OF
WITH THAI AND ENGLISH WORDS ?-AE;F:EO § | HIGHWAYS' TRAFFIC CONTROL DEVICE MANUAL
OR THA WORDS ONLY - . 6. REFLECTIVE SHEETING SMALL GONFORM TO TIS. 608 TYFE 1 (COEFFICIENT OF RETRO=-REFLECTION LEVEL 1) FOR HIGHWAY
CLASS 2, 3, 4 AND 5, FOR OTHCR SMALL BE i ACCORDANGE WITH TReFFIC CONTROL DEVICE WANUAL AS PUBLISHED BY DOM.
SIGN POST INSTALLATION DETAIL || 7. SIGN FRAME SHALL BE MADE DF S0x25x1.5 MM STEEL RECTANGULAR TUBING FRAME WELDED AND SMOUTHED
TABLE A MINIMUM VERTICAL DISTANCE TO SOTFOM OF SIGN (K) N|0TN IN I - IN PREMNG PANT FOR FRAME SHALL BE RUST PREVENTVE PAINT WHICH CONFORMS TO TS, 2387; THE SUCCEEDING
0 SCALE
COATING SHALL BE PANTED WITH BLACK METAL PAINT.
FACILITY, D l
» BISTRICT, OR SIGN DESCRIPTION VERTICAL DISTANCE REINFORCE CONCRETE POST DETAIL B LENGTH OF SIGN POSTS AND POSITIONS OF HOLES STATED IN THE DRAWING ARE FOR THE MINIMUM S1ZE
CONVENTICHAL ROADS IN RURAL DISTRICTS, 1.5 M.(WIN.) FRIMARY PANEL NeT % SCALE ONLY, THESE LENGTHS AND POSTION OF HOLES SHALL BE ACMUSTED DEPENDING ON SITE CONDITIONS.
WTH NG PARKING OR SIDEWALK 1.2 M.(MIN.}  SECONDARY (SUPPLEMENTARY) PANELS 9. PORTION OF POST FROM GROUND LINE TG THE ELEVATION OF 20 CM. ASOVE FINFSHED
CONVENTIONAL RDADS IN RURAL OR URBAN DISTRICTS, | 2.1 MMIN.) PRIMARY PANEL %lmﬁl\j 7/7‘ @ ROADWAY PROFILE SHALL BE PAINTZD IN BLACK AND ALL OYHER PART SHALL BE PAINTED IN WHITE.
WHERE PARKING OR SIDEWALK 18 W(MIN) SECOMDARY (SUPPLEMEMTARY) PANEL (\’75 ;? i5 10, BAGK OF SIGN, CLOSE TO EDGE OF PAYEMENT SIDE SHALL BE STAMPED WITH DEFTH NOT.LESS THAN 0.50 W
\gﬁ'\ 0.017 11, LEAN CONCRETE FOR SIGN POST BASE SHALL HAVE 5 PROPORTION OF CEMENT : SAND @ AGGREGATE
RAL EST o i+ REFLECTRE SHEETING 1:3: 6 Y YOLUME AND A COMCRETE SLUMP OF 10 CH. {MAx)
TABLE B MINIMUM LATE OFFSET TO NEAR EDGE OF SIGN {L OR M) 0.008 ﬁqﬁl 50%25x1.6 WM. STEEL 12. CLEAR COMCRETE COVER SHALL BE 2.5 €M
FACILITY AND DHSTRICT DESCRIPTION OFFSET 0.014 RECTANGULAR TUBE 13. REINFORCIMG STEEL SHALL COMFORM TO TIS. 20 GRADE SR 24
} o ! 14. 1N CASE, SELECTED STEEL GOLUMM RESLACE GOMCRETE COLUMN
ALL ROADS #N RURAL DISTRICTS 3.6 MAMIN.) FROM EDGE OF TRAVELLED WAY oaee UTULN - BFIIREE CALVANIZED WASHER ~GALYANIZED WASHER — STEEL COLUMN B 7.50X7.50X0.32 CM. REPLACE CONCRETE COLUMN OF Q.12X0.1Z M.
F SHOULDER MADTH LESS THAN 2.5 M. 0.0 RS2 WM. THICK PLUS #2552 MM. THICK = STEEL COLUMN [ 10.00X10.00%0.32 CW. REPLACE CONCRETE COLUMN OF 0.15X0.15 W.
MRE, 0K S
11 M{MIN) FROM EOGE OF SHOULDER I Ml = S0UAHU 2557 I RUBEER RING 2 Mh. THICK 53/ GALVANZED 15, STEEL COLUMN SHALL BE APPUED RUST PROTECTING RANTED BY BOTH NTEROR AND EXTERIOR
. : -
SHOULEER WDTH IS GREATER THAN CR EQUAL TO 2.5 M, ] s STEEL BOLT WITH TYPES FOLLOWING TIS, 2387 THEN APPLY EXTERIOR BLACK AND WHITE COLOR PAINTED AT LEAST 2 TIMES
i : T e WHICH CONFORMS TG TIS. 327
ALL ROADS IN RURAL AND URBAN DISTRICTS 0.6 W.{MIN.Y FROM FACE OF GURB OR EDGE OF SHOULDER GHLVANIZED DOVBRE
WHERE LATERAL GFFSET IS LIMITED TYPICAL BACK-SIGN STAMP HEX NUTS 16. STEEL COLUMN SHALL COWFORM TO TIS. 107
SCALE 1:1 17. IN GASE OF INSTALLATION SIGNAGE ON WALKWAY, IT 15 ABLE TO USE 0.1540.15 M. SINGLE GONCRETE COLUMN
TAEL_E C POSﬂ'tClN OF HOLES FOR FJX]NG S|GN pLATES To SIGN POST INSTEAD OF DOUBLE COLUMN EY INSTALLATION AY THE MIDILE OF SIGNACE WHIGH 15 3IZING NOT MORE THAN 2 50.M.
REGULATORY WARNING RGUTE TURN -
ASSEMELIES TABLE § POSTION OF HOLES FOR FIXING SIGN PLATES 10 SIGN POST
SIGN SIZE SIGM SI2E ROUTE MARKER
DIMENSION TPEL & TYPLII TYPICAL FIXING OF SIGN PLATE KING DOM OF THA’ LAND
(em) (e fen) o) et DIMENSION {CH.) MINISTRY OF TRANSPORT
M, )
se| 75 |so {60 | 7s| 90 fea | 75| o] 6| 7a| e T REMARK, DEFARTMENT OF HIGHWAYS
a 75|15 | |2 2] |7s{is|rs| 75| 7s5]|7s A & c|ojEJF | EpH] ] STANDARD DRAWING
_ - B S s Mt I - 75 210 | 5 |200| S |65 | 7.5 117.5] 50 |32.5 [ DESTINATION WITH ARNOW
g E (45 | 45 | 60 | 45 [ BBS| 90 | 45 | 60 1 75 | 45 | 60 ) 75 | | 80 | 2e0 !20]z00|125] 65 | 7.5 }17.6] 50 [325)SiGN, THA & ENGLISH WORDS MINOR ROAD SIGN
ol c 75| 16 115 |20 |175b175| 75 | 75 | 751 75 | 75 | 75 B0 210 | 5 [200| 5 |50 | 755175 50| 26 | DESTINATION WITH ARROW SIGN & POST DETAILS
£ . : ool Wdatl | 7 240 | 20 [200 [125] 50 | 75 [37.5]) 0 | 25 | SIGN, ThAI WORDS ONLY PP p—
;J. o B 5175 { 75| 75| 78| 75 75 180 s [170| 5 | es | v5]175| 40 |32.5| pESTINATION AND DISTANCE DESIGNED @ GG, & COMWSULTANTS [CHECKED: g DATE: CCT 2015
o 80 180 5 170 (12 85 | 7. 17. i IGH, 2l F| - P e g T
g . Py U R R I R | 5 5[17.5] «0 {32.5] SIGN, THAI & ENGLESH WORDS SoALE: A SHOWN
a il a0 180 | & [170] 5 | 50 | 7.5 [17.5] 40 | 25 | DESTNATIGN AND DISTAMCE SUBMITTED - :
:. F 225 | 35 a8 | z25 | 35 48 78 1BG 8§ | 170 (12,57 88 | 7.5 ]17.5| 40 | 25 | SIGN, THAI ONLY ) IDIRECTUR OF LOCATH & DESIGH BUREALD |
1 T 5 R i &5 180 5 |170] 5 | 55§ 75vvs| a0 |27.5] rown & DisTRIC BoUNDARY - OWG NO, RS-
0| 751 75 1 75| 75 a0 180 5 |170f125) 55} v5q175) 40 [225] siGN, ™ & ENGLISH WORDS APPROVED : — e
REF. REVEION SICHATURE [ CATE {FOR {MRECTOR m;m_} SHEETNO. 51




NOTES :
e B YRS S . ALL DIMENSIONS ARE IN MILUMITERS UNLESS OTHERWSE INDICATED.
2. GUARDRAIL SHALL CONFORM 70 THE FOLLOWING REQUIREMENT :
2.1 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
1 Y | MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAILL AND
O ' SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
ACCORDING TO THE TYPE OF RAIL AS SPECHFED IN TASLE BELOW.

L

i

o
v
(o]

ROUND FIFE 101.6x4.0 MM. x 9.63 KG. /M. —

- —STEEL PLATE 4 MM.THICK
: 100 MM. LONG
AT BOLT & NUT FASTENNING

RAIL MIN.RAIL THICKNESS MIN.WEIGHT OF ZINC COATING
- T MILLIMETE! { F 23
BLOCKOU cLass| Tree (MILLIME TER) | (GRAMS FER SOUAREMETER)

i - ! | 1 1 32 ‘ 550
I | 32 | 1,100
P
DETAIL "A 1 25 550
ar

TO SCALE 2
2 25

e

*e o9

ey o9

as ab
e
)

lee
LR

N

1100

F———POST a100X4 MM, 2.2 MECHANICAL PROPERTIES OF RAIL

LRSI SRR TR RAIL i MAX. DEFLECTION
15042 MIN.ULTIMATE

7541.5 i ! TENSILES STRENGTH
L OF ELONGATION TRAFFIC FACE UP TRAFFIC FACE DOWN
T Tl ez3t 7 [ (ke./mm2) E

I CLASS| TYPE DEFLECTION DEFLECTION
PLAN AND SECTION ST —1\ ||t i | LK ) e BT
SCALE f

NOT 10 K \ 9 T
A= 't | 1 7
45 - @ 1 1 | 21 | 910 50 20 50
bt : z 4 | 21 1,360 75 1,090 75
o T
el 41 21 6ED 50 545 50

L=1
i
gL s ! 2 4 2 910 75 720 75

w
7=5J|2 v - 2.3 POST SHALL BE IN ACCORDANCE WITH TIS. 107.
‘\. 2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
023 SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8
/S = 2.5 BLOCKDUT SHALL BE IN ACCORDANCE WITH TIS. 1228.
e FEEL LA TOP VIEW FRONT VIEW SIDE VIEW 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TS, 1498 SM 400.

bt 2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS FER SQUARE METER.

MIN.PERCENTAGE MAX. LOAD MAX. LOAD

330
=)
330

EQUAL TO SHOULDER WIDTH

R |

ad

SLOT
60x18 I

1960
S——10:80 /" WHEN SPACING OF POSTS IS 25 ONLY

(o

EDGE {OF SHOULDE!

1 &-_“.:’g' BLOCKOUT DETA"-S 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
iy . : SpMLE 1ae FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED,
. STEEL PLATE 4, IN CASE OF HIGH RESISTAWCE TO CORROSION REGUIREMENT, GUARDRAIL TYPE 2 SHALL GE USED,

AT BOLT & NUT FASTENNING 5. SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS.

3 —B-923
i

PAVEMENT SURFACE——,
\

“1¢¢ ¢0

= ¥ £ DETAIL "A
RONO.FIFE I1RL0H00 MM, R000 /UL BLOCKOUT . | RADIUS OF CURVE |SPACING OF POSTS *HEIGHT OF FILL |SPACING OF POSTS

- L R (M) | S (M) H (M) | S (M)

l AN

|

|

a23 ]

19=60

/o a— l
T 1

1

|

SLOPE \

B
&
5
s
39 )
*_
lg

ON TANGENT OR > 700 4.00 H < 300 | 4.00
450 < R < 700 3.00 300 <H g 40D 3.00

150 < R < 450 2.00 4.00 < H < 5.00 2.00
BACKUP  PLATE
SCALE 1:18 R < 150 1.00 500 <H < 7.00 | 1.00

1200

* FOR SIDE SLOPE 2:1 OR STEEPER

FOR HORIZONTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING VALUE OF THE ONE SHALL BE GOVERM.

& - 6. IN GEMERAL, GUARDRAIL IS MORE SUITABLE THAM GUIDE POST ON HORIZONTAL CURVE SECTION WITH HIGH FILL
. | I | | MORE THAN 5.00 M, {(AND SIDE SLOPE 15 STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.

‘_E__z_zo ... i =] ' 7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE-BENT FRCM THE FACTORY,
DIRECTION OF TRAFFIC __._' B. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
SHALL BE PROVIDED WHERE SPACING OF POSTS IS 25 M.

o 700 X 9. UNLESS OTHERWISE SPECIFIED ON THIS DRAWING, GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248,

r ERROR ALLOWABLE LENGTH GLackouT 50 110110 50 10. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)

—19x60 DUE TO BENDING THE RaIL LIP CHANNEL STEEL 150x75x20x4.5 MM. e B i L
. z ! 11. W-BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS-605 OR RS—E0S.
/¥

IEEis

115

3
-
1'!1
.0
o
LR S

ye REMARK :

THE SINGLE W-BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS

=t ' AND CERTAIN CONDITION. IF OTHER CONDITION SUCH AS DEEP VALLEYS,

- | I WHITE REFLEC APPEARED OBSTACLE, HAZARD OR MOUNTAINGUS AREA, AND ROCKS ON
SHEETING TrPi THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMAGE TO

FAL
| / GUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE AFPLIED WITH THE

310

370 (MIN.)
|
|
b

|
635
150 80

sd 110 | 110 50
0 50

PAVEMENT sumcr—\ | 2 VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE wW-BEAM
| &y
TERMINAL SECTION i | FIRM INFORMATION CONCERNED AND RECOMMENDED 8Y THE ENGINEER.
SCALE 1-+10 L-—-—- ———  FOR DMVIDED HIGHWAY, —
THIS SIDE SHALL BE OMITTED
I il W MINISTRY OF TRANSPORT
! WHITE REFLECTIVE —FOR DMDED HIGHWAY, DEP NT OF HIGHWAYS
& ' ‘9/_““'3 PRE 0180 WU X BEIHEM. ISHERTING TYRE] : THIS SIDE SHALL EPARTMENT OF
: [\ e owmen STANDARD DRAWING
T - FOR DMVIDED HIGHWAY,
o THIS SIDE SHALL BE OMITTED Kl GUARDRAIL
s, ““-_1 Jo- f;.E: SINGLE W—BEAM GUARDRAIL
30 | “ DIRECTION OF TRAFFIC memmmeiiter DESIGNED : DOM. & CONSULTANTS lmmen-. R e |oave: oCT 2015
VARIES (30-180) | ' ] POST ﬁ::...-—- SCALE: AS SHOWN
st S — | SUBMITTED :
SCALE 1:15 (DRECTOR TION & DESIGH BUREAU) P
BOLT & NUT RAIL SECTION REV.1 | REVISION 1/2017 L i PPopPT
E . Al H .
SCALE 1:3 SCALE 1'+3 or e e e L ron SHEETNO.  76/RI




/. D [ . 200 ARTROACH EMD_ ]
s g | £.00 ’_ 400 | 400 | 400 4.00
e - - [
SEE DETAIL "A ] !
f/_ |t 1] | [ | — aESEE DETAiLR“Eé” ‘ | ‘ }('—EDGE Of | SHOULLER “ S
END ANCHORAGE o - INFERMEDIATE POST (SEE DRAWING ND. RS—603
| e | — _'.'.._ s 1‘\,1 / (st )
— . i N D r : J\ . 2, | l
T T T IT_‘ T — - ek “' : ‘1 T S S l | [
b~ s 3 =3 ' — TUTANGEWT WnE L=
. S — e e FARABDLA CURVE— o -
SEE LbTAL AT - . - R ; 7 u'
FOR TWO LANE HIGHWAY FOR DIVIDED HICHWAY R 20.09 ! /TR DREEON e |2 z
— SEE LETAL "a” /" i :
INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHETE PAINT EDGF LINE MARKING — - %g e
SCALE 10500 EE 2
[y O!
12,00 APESOALH END | A=VARIES (SEE NOTE 5) e & /Z/?*
| 6.00 Loa0n 400 440 4‘ | 260 200 ):0qs0n ~H 05 INSTALLATION OF W-BEAM GUARDRAIL AT HORIZONTAL (N
! i | u~ao|au| SCALE 115G oy 7
B ¢

SEE DETAIL "B”

LMD ANCHORAGE K _. | | | . 12.00 (APPROACH ENWGY
: dadg ] A e ] C / - SEE DETAL °C a0 400 | 400 | 400 400 VARIES | 400
| | - — i —LLAL‘I_L Lay Pl et v | ro ‘ ~--EGCE OF SHOULDER ’7 T
PR AN M S S Ll B oo
SHOULDER 10667 1|' eI “m P T—- SHOULDER \l %tiJL‘\L ! l | [ - S_RDI*\DSIUF OBSTACLE DR HAZARDOUS rmEA :
PARABOLA CURVE— L T4NGENT SECTION TO BRIDUE L mHER SURFaCE i ! L.l o L I'I | | Ao L v
i OF BRIDGE RAILNG | TANGENT ONE i ~ I vemies L___mm—ﬁ
WHITE PAINT £DGE LINE MARKING RAFFIC DIREGTION WHITE BAINT EDGE LINE MARKING PARASDLA CLRVE {SEE NOTE 4) I 2
' OR OUTER EDGE OF LANE |
~<r T T T T T T T T s e e s e ——— — e T T T T T e Q BRIDGE — — J\_, H I
U - A+ S i TRAFFIC DIRECTION wmapee  |_BEGINING OF SULUY . _‘
P " S - -
DETAIL "A" WITHOUT BRIDGE SIDEWALK i : ! APPROACH END !
. WHITE PAINE EDGE LINE MAHKING -
SCALE L 150
SEE DETAR, "
END RNCHQRA%ET\ 1 l l l l APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
/\/"‘wlwmm.!..l Sy s o e
i R
. / I BRIDGE SIDEWALK
ST l L l OFFSﬁ"]'/ coe " =i
SHOUDER h.50 pes/ 7 D187 b SHOULDER WORMAL SHOULDER WIDTH
L PARABOLA CIJRVEJ L TANGENT SECTION To ERIDGE i B NOTES .
LANE WHITE PAINT EDGE LINE MARKING LANE WIDTH o 1. AL DIMENSIONS ARE I METERS UMLESS OTHERWSE INDICATED.
TRAFFIG DIRECTION meli WHITE PAINT EDGE UME MARKING i |
OR OUTER EGGE OF LANE - ... ) e 2. PAYMENT SHALL BE MEASURED BY UNEAR METERS OF RAIL INCLUDING
R - e —— - —— = — e e = BRDOE— - —, = g %@E&\V” TERMINAL SECTION GONGRETE ANCHOR AND SPLICE SECTION.
i LA v
: DETAIL A WI TH BRIDGE SIDEWALK — - 3. GBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGERDUS
P (ROADWAY. “HOULDER WIDTH SAME AS FOR BRIDGE) ' ) "~ _ - TO VEHISLES STRIKING SUGH AS, ELECTRIC POLL, BRIDGE SR, £TC.
T 1150 . PLAN 4. SPACING "K' AND "Y" ARE AS FOLLOWS,
. 417X = 0.50 = 150 M, *¥" = 4.00 M, POST SPACING 2.00 M.
’7_. 400 A 400 A=VARIES [SEE NOTE 5): 400 4.00 K e = - 42 ¥ = 1.50 - 3.00 M. "Y" = 5.00 M. FOST SPACING 2.00 M
! F . Ll M - - -
SPACING 400 WAX. | 200 ‘ 200 | 100 1.00 |b psy__pst_o7o @ ] E 5 THE PORTION OF GUARDRAIL INDICATED BY "A" SHALL NOT APPLY
* i_b " e 5"’ Ly | |j°| Fmi ‘;:_D ) - il IF EMBANMKMENT HEIGHT IS LESS THAN 4.00 M. {SIDE SLOPE 1.5 ; | MAX)
> : _— . e : :: LD 6_0-"4 ’ 6 THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
,,_| e R i I I I i THITET | 540,126 | END RAIL (SEE MOTE 7) _.M.__1 OF [ AND 1 OR QTHERWISE IMDICATED.
i
7. DIMIBED HICHW, D END RAIL
. = - k> N ELEVATIOhDCF GROUNG LINE e ELEVATION SIDE VEW A 09 NOT NEE
L' —END ANCHORAGE END RAIL 5. GUARDRAIL SHALL CONFORM TO TIS. 248
- - : 0" -
26 050 gﬁm 05?@ E LI E ]’0_635 E :I__o_sss E 4[_0.535 SCAE  t: 50 9. THE PLAN SHALL SEE DETAIL "0 ON THE ORAWING NO. RS—G06.
//ﬁ”' - : - A= : 10, IN CASE OF ROADWAY SHOULDER IS WIDER 1HAN BRIDGE SHALL SEE THE
DRAWING HO. RS-608.
ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAILING DU B e Bl 8 - ,
SCALE 175 — BRIDGE RAILNG 0.027 —l\r i __fléﬁ-/—’\ 11. MARKINGS SHALL BE tM AGCORDANCE WITH THE DEPARTMENT OF HIGHWAYS
008 34 L TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TIS, 542
m—ms EXPANSION BOLT o —aee
" 0.5 M. LONG 4 .
TERMIMAL SECTHIN ’4 i =
R [ /7 7 hosz :/’//’] r—‘—o.?_s WARRANTING FEATURES FOR
S H — ‘\ W—BEAM CUARDRAIL INSTALLATION
I PERE— ~
X 1\ g 950 050 030 070 # 0023 — \g z ‘{/ & i 0.343 ] R=0.02 T, HEIGHT OF EMBAMKMENT GF ROACWAY IS MORE THAN 5.00 M.
g = | l | | | . f = “—'l (7.00 M. MAXIMUM) AND SIDE SLOPE 1S STEEPER THAN 3:%.
2| L, L | . T . a1 e ] PLAN
L N naon 1 5 & ‘31 "‘.41 § - 2. STEEPNESS OF DOWNSRADE 1S MORE THAN 6% AND HEICHT OF
i <
g [ 208 578 CAVANZED T& ﬁ ? . — — g 6343 0503 EMBANKMENT 15 MORE THAN 3.00 .
. L=} 2] IR .
I = l | I P11 = - 3. DEPTH OF WATER AT TOE OF SLOPE 15 MORE THAN 150 k.
N 1 - (=] i
| 1 4] TRAFFIC DIRECTON —w=— \ o.osl lonlor  disbag loos 005|022 | lb.o73 4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 130 M.
i INNER SURFACE y 570 =4 o
. OF BRIDGE RAILING - @
PLAN CONCRETE ANCHOR PLAN g T e = o
' ,
SCALE 1e W—BEAM CONNECTION 10 BRIDGE RAIL = - e o [3)'21“:“: %EK
.30 050 NOT SCALE di. f; ¢
5 [ i VA a / KINGDOM OF THAILAND
lo.25 [ W16 EXPANSION boLT oRT
2 -i i ] 0.15 M. LONG 2 / 032 | MINISTRY OF TRANSP
°L, r&*{—:} I ) ; 0004 @ 0.023— ] DEPARTMENT OF HIGHWAYS
& HN[\ g ¥ + N HEY 0-0_5_.1 STANDARD DRAWNG
= o b i 2 T 1R + be GUARDRAIL
4 i~ & |
g © 5 ELEVATION INSTALLATION AND W—BEAM GUARDRAIL APPROACH TYPE-I
g SPLICE SECTION i
bt - HOT o SCALE : DESIGHED: DOH. & GOMSULTANTS |CHEGKEI_)]: B o pate: 0CT 2015
[} ey
o .
g CONCRETE 1.3 Bv voLumE— 272~ ELEVATION SIDE VIEW SUBMITTED - W- fooaLe: A5 sHOWN
o {MRECTOR OF LOCATON & DESIGN BUREAS) WG HO.  RS-605
° W [ B
DETAIL "B DETAIL "C _ L &
: ScME  l: 25 ScME 1 25 o p— wvrmn | e | AT OVED: (ron i SHEETNG, 75




1 il 4 ] 0 5 (4000 May) 15_012 ND‘I'ES H
P 1. ALL DIMENSIONS ARE N MILUMETERS UNLESS OTHERWISE INDICATED. -
P T e By s . stoT E 1 #'” T{ H _[ 2. GUARDRAIL -SHALL CONEORM. TQ. THE. FOLLOWNG. RECUIREMENT..;
: 0x18 | ¢ 2. STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
e | Tt ; 4._5_[15&1’11 i ' 8 ! MINIUM THICKNESS SPEGFIED FOR EACH CLASS OF RAL AND
i E e i i ! SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
T\ -}g b i ACCORDING TO THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW.
L I + I T i T i 1 ! I e | S; :-iﬂ ?;: I .
1Y | B Y | T L 1 g s | ' RAL Lin RAIL THICKNESS Min WEIGHT OF ZING -COATING
+ + + i + 1 =i 1 a GRAM
LI | ! [ 3 'g ! | 33 1 {2 1 ‘P g iass] e (MILLIMETER) {GRAMS PER SQUAREMETER)
Lot ! \. i 1 32 * 850
—POST #100X4 mm B9 = \_s73 2 2 3.2 1.100
TOP VIEW FRONT VIEW SIDE VIEW g -1 23 =
BLOCKOUT DETAILS = Z0 Ll
PLAN AND SECTION SCALE 1:s
NOT T0 SCALE rmn T0 SHOULDER WADTH 400 | 800 2.2 MECHANICAL PROPERTES OF RAIL
et 390 =
I :1be 0 — i ! Max DEFLECTION
- g Y i AL eh WTHATE | o PERCENTAGE ™ igx 07D Niox LOAD
I N et OF ELONGATION | TRAFFIC FACE UP | TRAFFIC FACE DOWN |
: 5 1 /, = CLASS | TYPE G/ : DEFLECTION. DEFLECTION |
e e | % o e 7 L B T
BLOCKOUT (5EE DLTT. w) ! | 5 ‘5: il g 1 “ 21 1,265 75 1,265 75
L i B ;
> A g ! 2 2 21 | 288 75 1,285 75
Wik 3 | 300, | % . 1 i 21 | 980 75 980 75
- T
DETAIL ™A BACKUP PLATE 2 4 n | 880 75 80 75
X HOT ™ SCALE 1:15
SIDE VIEW PLATE FOR MOUNTING ON POST 2.3 POST SHALL BE IN ACCORDANCE WTH TIS. 107,
BOLT & NUT : o Z4 THE GALVAMZING OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
SeALE 1:32 ECOAL YO SHOULDER WADTH SHALL BE IN ACCORCANCE WITH TIS. 171 CLASS 5.8
_m /_sr.sbmu"a ] 2.5 BLOCKOUT SHALL BE N ACCORDANCE WITH TIS. 1228
/ / " G | — 2.6 STEEL PLATE SHALL BE IN ACCORCANCE WITH TIS. 1495 SM 400.
e T s = R 23 g?_—E_B_ }, TR }, é 2.7 ALL STEEL SHALL 8E GALVAMIZED ZINC COATING SHALL HOT BE LESS THAN 550 GRAMS PEIR SQUARE METER.
- b P b i L | = - =
& & : /—e ¥ 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
Cé/ / | 4“4 » 1¢ = ST AF. IVETG == , gﬁm FOR DTHER HIGRWAY CLASS. GUARDRAIL CLASS 2 SHALL BE USED,
60 :
8 & o o b Sutg e E 4 1N CASE OF HIGH RESISTANCE TO CORROSION. REQUIREMENT, GUARDRAL TYPE 2 SHALL BE USED.
b ! 3 _ i 5 3
< =T B - AR S e - R st O el Sl T ]
10 {10 e e e e WOT  TD SCAE e 'sw-; phe=— N P z
=T S (4000 Max) i 2 s o‘ =Y RADIUS OF CURVE |SPACING OF POSTS *HEIGHT OF FILL |SPACING OF POSTS
¥ 31* e T = { R (m) S (m) H (m) S (m)
- - = :
o — e .:g ,l!.m. T %‘ ON TANGENT OR » 700 4.00 H < 300 4.00
B = .
]— —= g 5 =5 ! 430 < R < 700 100 300 < H €400 *3.00
h |_EG&._.| BLOCKOUT LIP. CHANNEL e e 150 < R < 450 2,00 4.00 <H < 500 200
: Bl smERC |mws nen s' F—mue rerecve =
ﬁ1 ..... i . i g ,____w___ﬂyél.‘l S L (e % R < 150 1.00 00 < k< 700 1.00
m._._.:w-.i__ﬂ & mmmu&nﬁm g T SI0E SHALL BE OMTTED. * FOR SDE SLOPE 2:1 OR STEEPER
+ USE A GUARDRAIL, EAGH LENGTH IS 3.00 METERS.

bd 2o B [ONOONT Tce || % preeen smace | | UARDRAL. EAGH LE
= FOR HORIZONTAL CURVE WITH HIGH FILL, THE WINIMUM SPACNG VALUE OF THE ONE SHALL BE GOVERN.
o WHIE REFLECTVE 6. N CENERAL. GUARDRAL IS MORE SUITABLE THAN GUIDE FOST ON HORIZONTAL CURVE SECTION WITH HISH FiLL
WORE THAN 5.00 m (AND SIOE SLOPE IS STEEPER TMAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 m.

oy I&j > 7. GUARDRAL INSTALLED N CURVE WHERE RADIUS.IS LESS THAN 50 m SHALL BE PRE-BEMT FRGM THE FAGTORY,
%%Wm DIRECTION ©F TRAFFIC : SWEC'I'IDN A—I_Ek 8. UNLESS OTHERWASE SPECIFIED ON THIS DRAWING, GUARDRANL SHALL BE IN ACCORDANCE WITH TiS. 24B.
P T %, REFLECTIVE SHEETING ‘SHALL CONFORM TO TIS. 606 TYPE 1 (COEFFICIENT OF RETRO-REFLECTION LEVEL 1).
% POST EQUAL TO SHOULDER WDTH i BT 10. W-BEAM GUARDRAL INSTALLATION SEE DRAWING NO, RS-8605 OR RS—60S.
£ SCME 1:15 ! ':%-‘-‘- = - - i1. THE LENGTH OF THE POSTS SHALL BE ACCORDING TO THE TABLE BELOW.
1 - -
3 | _] ok 1B a CASE POSITION LENGHT OF POSTS
: g o (men.)
- —STELL PLATE y
100 116 ! ﬂg g]nr,:a:«m:u:rI AT BOLT & WUT 1 OH PAVEMENT SURFACE 2,000
o I LR { FASTENNNG 2 NOT STEEPER THAN.2H : W 2,500
. 400
TERMINAL SECTION i PARMDGT SRR E!'—%' _ REMARK :
|
1:10 W-DEAY GUARDRAL - T il
_m_mm T i THE SINGLE W-BEAM ‘CUARDRAIL IS SUITABLE. ONLY IN SPECIFIC LOCATIONS
 DUE TO SENONG THE RAL P AND CERTAIN ‘COMDITION. I OTHER CONDITION SUCH AS DEEP VALLEYS,
o T“h APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
“fa ke THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMACE TO
g8, ]| 37 1 VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
-_.|_'. E CUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WTH THE
jl e FIRM INFORMATION CONCERNED AND' RECOMMENDED BY THE ENGINEER.
| *'|-
L,
] .E- 'j!l +|=—CONCRETE
il .| oo : sawo : crusH mock
ll RATO 1:3:6 BY VOLUME NTANNVEN
A1 L
]l WULUUE SINGLE W—BEAM GUARDRAIL
ot " ,:Fﬁl- oy oA W 0~ mm e
2 1 : 100
T PR I.&’,/,s< Jé3
_'l I_ femoenmaindrmsaana|

CEINL P IALE TR PILE FOOTING (ON SIDE SLOPE) owm Fﬁ‘u = w5 /¥ [e3




L (MAX. 3.00)
(SEE MOTE 9)

= __/
% t
BELL AND SPIGOT TYPE
d, L (MIN. 1.00)

(SEE NOTE @) |

c|

T_|

L]

Q_.______ — i — —— e B e e

| L (M. 1.00) 4]
(SEE NOTE 9)

TONGUE AND GROOVE TYPE
DETAIL OF R.C. PIPE CULVERT
0

NOT T SCALE

D+2T+14 L

i
i
!h-

g

x"‘
rJ’

o

TONGUE AND GROOVE TYPE

4

%v;
s

Xy

| & -l I e, S

|

i

|

‘ FLOW LINE G e e FLOW LINE

— INTERIOR JOINT SPACE— — .
SHALL BE MORTARED \ ’
FLUSH ON LOWER HALF \
OF PIPES {CEMENT AND \
7 SAND RATIO 1:2 BY VOLUME)
| . 5 Py

————MORTAR 1:2 BY VOLUME—

BELL AND SPIGOT TYPE

PIPE CONNECTION DETAILS

NOT T0 SCALE
TABLE 1 SPECIFICATION
R.C.PIPE CULVERT INSIDE WALL MIN. CIRCULAR CRUSHING LOAD MAKIMUM ULTIMATE COMPRESSIVE OVER FILL ON
CLASS DIAMETER (1 REINFORCEMENT TO PRODUCE  CRUSHING LOAD STRENGTH FOR 15x15x15 CM. R.C. PIPE
(©) (CH.) (wz M) 0.30 CM. CRACK | (KG./M.) CONCRETE CUBE AT CULVERT NOT
(oM " R WIDTH AND 30 CM. 28 DAYS AGE MORE THAN
K CRACK LENGTH
INNER OUTER
(KG./M.) MPa{KSC.) {METERS)
30 50 15 = 3.060 4,580 ™ i
40 6.0 25 - 4,080 6,120
50 7.0 38 - 5,100 7,650
60 7.5 57 - 6,120 9,180 35 (357) 10.0
4
80 9.5 s8 41 8,160 12,240
100 1.0 7.0 5.2 10,200 15,300
120 12.5 8.9 6.8 12,240 18,360 . B
150 15.0 125 9.5 15,300 22,950 40 (408) 1.0
30 5.0 1.5 - 1,990 3,060 b b
40 6.0 1.5 - 2,650 4,080
50 7.0 1.5 - 3,320 5,100
80 7.5 1.5 - 3,980 6,120
3 > 35 (357) >a.o
80 9.5 4.0 - 5,300 8,160
100 1.0 42 3.2 6,630 10,200
120 125 5.1 38 7.960 12,240
150 15.0 7.2 55 9,950 15,300 -~ 4

_~——RUBBER RING

’

e -t FLOW LINE

el

\___RUBBER RING

BELL AND SPIGOT TYPE
WITH RUBBER RING

NOTES :

(=]

o

-4

8.
9

. ALL DIMENSIONS ARE IN METERS UNLESS OTHEAWISE INDICATED.
. REINFORCED COMCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL

CONFORM TO TS 128,

. CEMENT , STEEL REINFORCEMENT , AGGREGATES aND TEST

METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR FIFE SIZE @ 50 CM.
OF SMALLER SHALL BE A MINIMUM OF 4—¢ 4 MM. BARS OR
8- 4 MM. BARS FOR PIPE ¢ 60 CM. OR LARGER.
3.4 CIRGULAR REINFORCEMENT SPACING FOR PIPE SIZE # 30 CM.
TO ® 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
® 100 CM. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
THAN THEIR WALL THICKNESS.

. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL

CAGE AS SPECIFIED IN THE MS. 128 SHALL MOT BE USED.

. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE

TYPE AS DIRECTED BY THE EMNGINEER.

. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING

WTH CEMENT MORTAR (1:2 BY VOLUME)

. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON

THE SOFT CLAY WITH CBR. g 2%
RUBBER RING SHALL CONFORM TO TIS. 237
CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.

7 D427 7 b o © 00 29 8 MM. AROUND TABLE 2 PIPE ENU DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
| | R.C.PIPE CULVERT|  INSICE WAL FIFE END DETALS {CM.) UNDER PAVEMENT.
i - S CLASS DIAMETER (m 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
[ 5 "
. L. © (M. BELL & SPIGOT TYPE TONGUE & GROOVE TYPE T ——
I e (CM.) i
e § Y 5 4 @.) a b c 4
| : : : 30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
- +
b I j1i -
i '§_: l L i 40 5.0 6.7 76 0.4 9.7 18.0 23 1.0 2.7 3.0
$18 Ffr s
a 4 a 50 7.0 7.0 86 0.4 10.5 21.0 2.8 1.0 32 4.0
| [}
byt 5] 7.5 7.6 9.1 0.4 1.4 22.5 2.8 1.5 3.2 4.0
! o - ..
e i 263 KINGDOM OF THAILAND
i { = BO 9.5 8.9 11 0.4 13.7 28,5 3.8 1.5 4.2 4.5 MINISTRY OF TRANSPORT
1 RTM
i 100 1.0 9.5 12.6 0.4 15.0 33.0 43 2.0 47 45 DEPARTMENT OF HIGHWAYS
N PROPOSED PIPE CULVERT STANDARD DRAWNG
5 —2-RB 6 MM. AROUND R.C.COLLAR 120 125 10.1 141 0.4 16.5 37.5 4.8 2.5 52 5.0 R.C. PIPE CULVERT
g B & MM. © 0.40 : - . : . : 3 i c
ol EXISTING PIPE CULVERT ION AN F A
g N recoatsr o B T b s o R 150 15.0 00 | 166 | o4 | 177 | 450 5.7 30 63 | 60 DNEHSION AN SERERTENENT DETNS
& W = 20 CM. FOR D EQUALS TO 60 GM. OR MORE DESIGNED : D.OH. & CONSULTANTS lcrECKEDl‘. R ™ |oave: oCT 2015
=1
=
e TRANSVERSE SECTION LONGITUDINAL SECTION R— P Y SCALE: AS SHOWN
NO, o
: PIPE EXTENSION s e
= APPROVED : .
: HOT TO SCALE REF REVSION SCHATURE | DATE (FOR DEECTOR ) SHEETNO. 88




¢ £
rFlNlSHED GRADE ‘ /--—BAEKF'II.L T MHISHED GRADE I ;7 BAGKFILL NOTES :

£ L A : -

REINFORCED CONCRETE CULVERT PIPE INSTALLATION {MAX. FILL HEIGHT 9.00 M.)

A) COMNSTRUCTION METHODS WHEN FILL HEIGHT 1S LESS TRAN 1.20 M.
1. THE FRCJECTION METHCDS SHALL BE USED FOR PIPE INSTALLATION.

; o
B3 :l ] g 1 Z 1HE FIFE LIRE LATLAY SHALL HE SUMIABLE FUR THE 1LREAM, THE T RISHMG LRUDND KLUMRS
b .
iz 8! I Z = . THE LWE OF CULVERT SHALL BE PREFARED TO THE SPECIFIED BLOPE.
o [E 2 L = 2 .
Sl o : Q!S - | 3. PIPE BEDINMG SHALL BE TYPE {o)ib} OR {c) AS SHOWM 0N THE CRAWING AND SHALL DEFEND
w i H i
|5 ale = |§ Bi UPCN PREVAILING SOIL CONDITION AND THE JUDGEMEMT OF THE ENGINEER
i = T o
H . — TOMGRIE AND GROOVE TYPL I BELL amD SPIGOT TYPL
5 EE’ ONGIE Y }O Qb , - 4, AFTER THE PiPE HAS BECN PLACED, THC SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
i S wE T W RUBBER RING
Lz ZzZ WHICH ARE TO BE LA ALOMG BOTH SIDES OF THE LINE WITH tN A THSTANCE OF 4 PIPE
et a2 . ) . - p
ORIGINAL CROUND | INE — oF = DIAMETERS BLT MOT LESS IHAK 5.00 #, FROM CEMTEIUNE @ 'HE PIFE SHALL BE
' i O = IMSIDE DIAMETERS ORIGIA. GROUNE LIKE | & COMSTRUCED UGHT WEIGHT CONSTRUCTION EQUIPMINT USED FOR COMPACTION SHALL OPERATE
TR = S . ] :
P s //}j'v_),f — %},}Wm_ . | 4 : \ IN & DIRECTICH PERPEN?ICULAR TO CEMTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE
T [%m . /)WE__LJ»WH%?K L  _ ! UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

- L 4 B - .
30 M. SAND By CONSTRUCTION METHCONS WHEH CILL HEIGHT EXCEEDS 120 M.
. PIFE INSTALLATION SHALL BYE 87 TRENCH METHOD, SUBGRADE SHALL BE FIRST

CONSTRUCTED TO AN ELEVATION 072 OR AT LEAST &0 CM. OVER OP OF PROPOSED FIPE,

A TRENCH BHALL THEN BE EXCAVATED ALONG THLC PROPOSED LINE AS SHOWN ON THE DREAWING,

(at) BEDDING FOR TONGUE AND GROCVE TYPE PIPE {a2) BEDDING FOR BELL AND SP!GOT TYPE PIPE TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.

. THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEODING TYPE SHALL BF
CASE 1 : SOFT SOIL FOUNDATION, CBR £ 2%) {ak{t) OR {c) DEPEDING ON FOUWDATION SOIL AN AS DIRECTED BY THE ENGINEER.

LEAN CONCRETE 1: 36 BY VOLUKE

oo LEAR CONCRETE 1:3:6 BY VOLUME

(=

ta

. FIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOYWN ON THE DRAWING, BACKFILLING
OF PIFE CULVERTS Stlall NWOT BE PERMITIED {MTIL AT LEAST 48 HOURS HAVE ELAFSED AFTER

- FIHISHED GRAOE ~—BACKFILL JONT HAVE BEEW COMPLETED.
!

*

BACKFILL SHALL BE PLACED TO THE SUBCRADE ELEVATION AS DESCRIBED IN MOTE 1.

t p BACKFILL SHALL BE A SELFCT MATLRIAL AND SHALL REQGUHRE THE APPROVAL OF THE ENGINEER.
s - PAVEMENT METHOD OF COMPACTION OF PACKREL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.

1 ! COMPACTION ECUIPMENT SHALL BE APPROVED BY THE ERGIMEER.

B.00 MAX.

REINFORCED CONCRETE CULVERT PHPE INSTALLATION (FILL HEIGHT OVER 9.00 M.)
1. AFTER EXISTING GROUND 1AS BEEM PREPARED TO SPECIFIED SLOPE AND ELEVATION,
COWCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN iN SECTION B
. THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE WSTALLED AS SHOWN,
. A COWCRETE CRADLE SHALL THEM BE PLACED AS SHOWN IN SECTION &)
4 . 4. EMBANKMENT SHALL BE COMSTRUCTED WITH SELEGTED MATERIAL ANT COMPACTED N ACCORDANCE
-
'D

805 WIN,

b/2

['_OR'E.'

SOMPACTED - EMBANKMENT

LTED

EMBANKMENT

L.
COMP &
LT N

WH TI:-iE TYRICAL CROSS=SECTION FCH;‘ THE ROUTE. EME!.‘\NK;GENT SHALL BE COMPANTED T
THE {&)} = (B}LEVEL, “d" METERS ABOVE THE TOP OF PHE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEOURES SHALL REQUIRE SUPERWSRGCN BY THE ENGINEER.

- ORIGINAL GROUND LINE— i P . T : £ CONDITORALY . )
TN i ] i 2T “UBHT WEIGHT MATERIAL BACKRILL ™
P mm ! \‘—_—W .H"||||||H||I’HHlli|iH|iiH<'|':|H!|’||1||1L_[||i|l|+]lq

\
Y N P2 .
.l N, “— 30 CM. SAND - B = 5 A TRENCH SHALL BE EXCAYATED TO A WIDTH "d" METERS WITH VERTICAL, SMDOTH WALL AMD

----- PREPARED SUBGRADE _® d= aba + (n—f} Da/?2 BACKFHL WTH LIGHT WENHT MATERIAL OF A TYPE SPECIIED BY THE ENGIMEER.

Ay

Dom DUTSIDE DIAMETER OF CULVERT
n= HUMBER OF ROWS OF CULVERT . A) WHEN FILL HEIGHT 1S {ESS THAN 1B.00 M. THE CONSTRUCTION HAS REACHED THE & — (&

(6) ORDINARY BEDDING . LEVEL AS DESCRIBED IN NCTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED

LONGITUDINAL SECTION 10 MEET THE FINISHED SUEGRADE LEVEL

SCALE 1: 250 B) WHEN FILL HEWSHT EXCEEDS 1B.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIAFD IN NOTE 4 ABOVE UNTIL THE {8 — {8 LEVEL 1S REACHED.

m

=~

CASE Il : GENERAL SOFT FOUNDATION, CBR > 2%)

_PAVEMENT . A TREMCH SHALL THEM BE EXCAVATED AS DESCRIBEDR IN NOTE S5 ABOYVE EXCEPT BACKFILL
¢ / FHaLL BE REGULAR BADKFILL MATERIAL AND SHALL BE PLACID AS LOOSELY AS FOSSIELE

g — WATHOUT COMPACTION,
FIN{SHED GRADE ‘ /—BﬂCKFILI. +

. THE REMAINIMG EMBANKWMENT SHALL THEN BE CONSTRUCTED TO SUEGRADE LEVEL AND
COMPACTED BY METHODS NORMALLY USED.
. ALL DIMEMSIONS ARE 1M METERS UNLESS OTHERWSE IMOICATED.

a3

TREMCH WIDTH.

O,

l'"‘c'm 060 NN,
5,00 MAX,

D/2

!
/
l

EMBANKMENT
CFllL ABOVE R.C.P. CULVERT

COMPACTED

ORIGINAL GROUND LINE—

A e

VER FIPE

30 CM. MWiN. & 075 D MAX

: ~10 CM. SAND
b EARTH CUSHION

=
Ll
)
1
¥io
] w
1
. =
3
.,
L)

?//

KINGDOM OF THAILAND

@ i----ORlslmL GROUND MINISTRY OF TRANSPORT

DEPARTMENT OF HIGHWAYS
A

o
. |- :
Wmﬁ ? STANDARD DRAWING

CASE Hl : ROCK OR UNYIELDING FOUNDATION 4 R.C. PIPE CULVERT
CONCRETE CRAOLE BEDDING -~ @ @ @ INSTALLATION DETAILS

1: 38 BY VOLUME
SECTION & — ®

. BURENY OF LDCATON .
CHEUKE) H & GESN DATE: OCT 2015

i

DESIGNED : DOH. & CONSALTAMTS

s SUBMITYED -

: © R.C. PIPE CULVERT INSTALLATION FiLL ABOVE PIPE OVER 9.00 M. o7 Locagon & e BEAL ————
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NOTES :
e DETAIL D 1. ALL DIMENSIONES ARE IN METERS UNLESS OTHERWISE INDICATED.
SCALE 1 125 2. CONCRETE SMALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 18 MPo.(184 KSC.) FOR 15X15X15 CM. CUBE AT 28 DAYS.
W N f e ! CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
| i 3. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR 24 FOR ROUMD BARS.
e e e e e e = - - 4. STEEL REINFORCED IN CONCRETE SLAB SHALL BE REQUIRED
: : ONLY WHEN (B x L) IS MORE THAN 9.00 SOM.
! ! 5. FOR ROLLING AND MOUNTAINOUS TERRAINS,THESE HEAOWALLS
! : SHALL BE USED AS NECESSARY AND DEPEND ON SURFACE RUNOFF
b s e e s L e e S e e s e e S s e e 2l CONDITIONS.
MULTIPLE PIPES KINGDOM OF THAILAND
E LA A
SOME L) MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWNG
CONCRETE HEADWALL FOR R.C. PIPE CULVERT
END WALL TYPE
DESIGNED : D.0H, & CONSULTANTS loECKF_D: Ma::“;mm DATE: OCT 2015
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NOTES :
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* * |F DISTANCE > 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH MORTAR RIP—RAP

------ CUT SLOPE VARIES

ANY MATURAL SLOPE :

DETAIL FOR R.C. COVER FOR CROSS WALK
NOT h(e] SCALE

VARIES OR EXISING GROUND

0.50 OR VAR|E§[

TYPE Il MORTAR RIP—RAP DITCH LINING
NOT ™ SCALE

uhy

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

€0.025 M SINGLE SIZE CRUSHED ROCK

CONCRETE

OITCH CHECK OR COARSE GRAVEL FILTER, 1.00 M LONG g_
P.V.C. PIPE 8 75 MM. WEEP HOLE WITH “ P
PERFORATED HOLE # 10 MM. @ 0.10 M. o
——P\V.C. CAP

:[6.03- 0.15

VARIES

DETAIL OF WEEP HOLE AND FILTER MATERIAL
SCALE 1:10

SECTION (&) — (A) DETAIL FOR DITCH CHECK
SCALE
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VARIES 015 0.03
PROFILE GRADE — 2.5 CM. CHAMFER
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TYPE ¥V CONCRETE DITCH AT HILLSIDE
SCALE
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DETAIL FOR DRAIN HOLE
NOT ™ SCALE

GEQTEXTILE, WEIGHT 200 G./M  (MIN.}
SHALL CONFORM TO ASTM 3776 RAP AROUND

| &=
\—P.V.C. FIFE @ 75 MM,

-PERFORATED HOLE @ 10 MM. @ 0.10 M.

ALL DIMENSIONS ARE IM METERS UNLESS OTHERWSE INDICATED.

COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH 0& 18 MPa. (!54 KSC) FOR 15x15x15 CM. CUBE AT 28 DAYS

.F‘EMENT SHALL CDNFORM 10 115 15 TYPE | F‘DRTL&ND CEMENTOR .ﬂFPHOVAL TYPE.

3. REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE SR 24.
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 SGIL CONDITION, EROSION AND THE DISCHARGE

IN THE DITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%

~

IN CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Il AND TYPE Il OF THE LINING GENERALLY
THE SPACING OF DNTCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M, AND 80 M. FOR ROADWAY GRADE OF
6% B%, 10% AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
AND BY THE APPROVAL OF THE ENGINEER FOR THE FARTICULAR TYPE OF TERRAINS.
& FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED
BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 41 MIXTURE RATIO
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.

CONSTRUCTION DETAILS
TPE I,

TYPE Il CONCRETE DITCH LINING

1.1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO
THE ROADWAY GRADIENT

1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MCISTURE
CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
TYPE Il, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 OM. AND THE JOINTS SHALL BE SEALED
WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO

1.4 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TS 20 GRADE SR 24 LAPFING FOR @ 6 MM.
REINFORCING STEEL SHALL BE 25 CM. MINIMUM

1.5 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SEECIFICATIONS AS FOLLOWS :

1.5 SPECIFICATION SHALL CONFORM TO AASHTO DESIGNATION M 55-75 (ASTM DESIGNATION A 185-73) AND
AASHTO DESIGNATION M 32-78 (ASTM DESIGNATION A B2-76)
LAPPED SPLICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM
MESH SIZE OF THE WIRE FABRIC IS 27x27 2
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 SMODTH AND THE WELDED JOINT SHALL NOT
LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DHTCH LINING
1.5.5 CONCRETE SHALL BE CURED AFTER PLACING

1.5.2
1.5.3
1.5.4

TYPE Il MORTAR RIP — RAP DITCH LINING

21 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
MORE THAN 35 KG. STOMES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER
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
STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPUED TO SEAL ALL JOINTS

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
SIDE DITCH LINING

BUREAL OF LOCATION

DESIGNED ¢ D.OH. & CONSULTANTS ||::HEI:"KED‘. & pESIGN

DATE: OCT 2015
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SCALE 1.0 SCALE IR

NOTES ¢

. ALL DHMENSIONS ARE IN #ETERS UMLESS OTHERWSE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE GOMPRESSIVE
STRENGTH OF 20 MPa(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS, KING DOM OF THAILAND
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE. MINISTRY OF TRANSPORT
3. REINFORGING STEEL SHALL CONFORM TO TS 20 GRADE SR 24. DEPARTMENT OF HIGHWAYS
4. CLEAR CONCRETE COWER SHALL BE 3 CM. STANDARD DRAWNG
R.C. U-DITCH
T™FE O & E
BAME A OF LOCATON

DESIGHED : D.OH & CONSWLTANTS |BHEG;ED: o DESON DATE: OCT 2015

J( N\Ju SCALE: AS SHOWN
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D: \std d

- SODDING DETAILS

(SEE NOTE 9)

SODDING SHALL HAVE THEIR ROOT
SYSTEMS PACKED WITH MOIST EARTH

SODDING SHALL HAVE THEIR ROOT
SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 0.04 M THICK

AT LEAST 0.04 M THICK —— PAVEMENT STRUCTURES
IN CASE OF SAND EMBANKMENT, EMEANIAENT, WATERIAL g mﬂpms:if;::"u.n;?:;ss
010 M THICK CLAY SHALL BE USED ’ 2

DETAIL "A”
NOT TO SCALE

BLOCK SODDING

NOT ™ SCALE
NOTES :
GENERAL
1. ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.
g 2. THE ENGINEER SHALL DECIDE WHETHER OR NOT TO PROVIDE SOODING FOR SLOPE PROTECTION. GENERALLY
Roal:::iumum EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL REQUIRE SODDING. CUT SLOPE WILL NOT NORMALLY
SHOULDER _, TRA WAY  SHOULDER BE SODDED AND THEN ONLY AT THE DIRECTION OF THE ENGINEER

1 3. WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE FOR GROWING GRASS,ORGANIC TOP SOIL APPROXIMATELY 0.10 M THICK
SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATISFACTION OF THE ENGINEER, THOROUGHLY
MOISTENED WITH WATER AND SODDING PLACED.

4. WHERE THE SIDE SLOPE MATERIAL IS SUITABLE FOR GRASS, THE FOLLOWING PROCEDURES SHALL APPLY AFTER THE ROADWAY

FORMATION IS CONSTRUCTED TO THE ELEVATION AS SHOWN ON THE DRAWING AND THE SIDE SLOPE HAS BEEN SHAPED
AS REQUIRED. THE SIDE SLOPE MATERIAL SHALL BE SCARIFIED TO A MINIMUM DEPTH OF 0.05 M. THOROUGHLY MOISTENED
~ B WITH WATER AND SODDING PLACED.
R NI 5 PILv D tesis. 6! THE TYPEIOF GRASS USED SHALL BE A LOCAL SPECIES WHICH. GROWS RAPIDLY. THE ENGINEER SHALL DECIDE
% N THE FIELD WHETHER TOP SGiL IS REQUIRED AND WHICH TYPE OF GRASS SHALL BE USED. THE WORK SHALL BE
COMPLETED TO THE DETAILS AS SPECIFIED ON THE DRAWING.
i —— "W 6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE GRASS UNTIL THE END OF THE MAINTEMAMCE PERIOD.
SODDMNG SHALL HAVE THEIR ROOT ™ = o
SYSTEMS PACKED WITH MOIST EARTH : BLOCK SODDING
— PAVEMENT STRUCTURES
AT LEAST 0.04 M THICK S 7. BLOCK SODDING OBTAINED FROM PLANTED GROUND FOR PLACING SHALL HAVE THEIR ROOT SYSTEM PACKED WITH MOIST
I CASE OF SAND ENBANKMENT, EARTH AT LEAST 0.04 M THICK AND HAVE A MINIMUM SIZE OF APPROXIMATELY 0.30 x 0.30 M. THE SODDING SHALL BE PLACED
090 M THICK CLAY SHALL BE USED ON THE SIDE SLOPES WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREA.

8. SODDING SHALL BE LAID IN STAGGERED ROWS PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWING. EACH
BLOCK SHALL BE STAGGERED ONE HALF ITS LENGTH AND BE FIRMLY BUTTED AGAINST THE PREVIOUS BLOCK(S).
9. THE LENGTH " L SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXIMATELY 0.30 M
STRIP SODDING OR NO EROSIVE POSITION
10. PLANTED BLOCK SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREAS AND THE LONGITUDINAL
INTERSTICES SEALED WITH TOP SOIL. THE PLANTED SODS SHALL BE WATERED DAILY UNTIL THEY HAVE ROOTED AND HAVE
ESTABUSHED THEMSELVES IN THE NEW AREAS.

STRIP SODDING
11. STRIP SODDING SHALL ALSO HAVE THEIR ROOT SYSTEMS PACKED WITH MOIST EARTH AT LEAST 0.04 M THICK AND HAVE
A MINIMUM WIDTH OF 0.20 M. STRIP SODDING SHALL ALSO BE PLACED WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREAS.
12. SODDING SHALL BE PLACED IN CONTINUOUS ROW PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWINGS. EACH ROW
SHALL BE AT LEAST 0.20 M WIDE AND GAPS BETWEEM ROWS SHALL NOT EXCEED 0.20 M.
13. THE LENGTH "L" SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXMATELY 0,30 M
OR NO EROSIVE POSITION.
14. PLANTED STRIPS SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREA AND THE TRANSVERSE INTERSTICES
SEALED WITH TOP SCIL. STRIP SODDING SHALL BE MAINTAINED AS DESCRIBED IN NOTE NQ. 3 AND NO.6 ABOVE.

NOT T0 SCALE

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
EXISTING GROUND SLOPE PROTECTION FOR FILL SLOPE
SODDING DETAIL
DESIGNED : 1 FRNEAS LOCATON B 1
ISOMETRIC DIAGRAM OF BLOCK SODDING DESIGNED : Do, & consuATANTS |cm? w Lo e oot 2015
NOT 10 SCALE G J SCALE: AS SHOWN
(DRECTOR OF LOCATION & DESIGN BUREAL) E———
RLF. REVESION — I ED:: (mémfm;m-" SHEETNO. 120
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<4i—— ROCK—AND-WIRE MATTRESS

— GEOTEXTILE, WEIGHT 200 g/m2 (MIN.)

/

ROCK—AND—WRE MATTRESS

— ROCK—AND-WRE MATTRESS

ROCK—AND—WIRE MATTRESS SPECIFICATION

4 GEMERAL
THE MATTRESS BOX EITHER COATED TYPE WITH ZINC, AL-ZINC,
AND ZINC—PVC SHALL HAVE TYFICAL DIMENSION AS SPECIFIED IN
THIS DRAWING. THE MATTRESS SHALL CONSIST OF BOTTOM
PANEL, SIDE PANEL, DIAPHRAGM PANEL, AND TOP COVER PANEL. IT
SHALL BE DIVIDED BY DIAPHRAGM PANEL EVERY 1.0 M ALONG THE
LONG SIDE OF THE MATTRESS BOX, THE DELIVERED MATTRESS
BOX AT SITE SHALL HAVE VERIFICATION BY THE MANUFACTURER,
PROPER PACKAGING WITH NO DAMAGE.

2. MESH
THE MESH NETTING JOINED TOGETHER BY TWISTING THE WIRE
ROUND EACH QTHER TRIPLE TIMES. IT IS AFPROXIMATELY MADE
INTO HEXAGONAL OPENING 60 MM £10% MEASURING FROM
DISTANCE BETWEEN WIRE CORES.

3. WIRE

VARIES

(SEE TABLE 1)

AT

ALL TYPE OF WIRE WHICH A PART OF THE MATTRESS AND
WRAPPING WIRE SHALL CONFORM WITH BS 1052,/1980 (MILD STEEL
WIRE STANDARD) AND HAVE YIELD TENSILE STREMGTH MOT LESS

*7
E‘ 1 GEOTEXTILE

SCALE

M

ROCK—AND—WIRE MATTRESS PLAN

BNa

VARIES

¢!

1:75

|
Py A
. WEIGHT 200 g/m2 (MIN.)

SECTION A—A

1: 20

ROCK-AND—WRE WATIRESS

THAN 38 KG/MMZ2,

4. WIRE ELONGATION
THE WIRE CORE WITHOUT FWC COATING SHALL HAVE ELONGATION
NOT LESS THAN 12% ACCORDING TO TENSION TEST ON THE
SAMPLE 0.30 M LONG.

5. WIRE COATING
THE WIRE WHICH USING IN MADE OF MATTRESS BOX INCLUDING
WRAPPING WIRE SHALL BE COATED WITH ZINC WHICH CONFORM
WITH BS 443/1982 OR TIS-71 OR COATED WITH AL-ZINC WHICH
CONFORM WITH ASTM ABSE/A 856M—98 (ZINC—5% ALLUMINUMMISCHMETAL
ALLOY COATED CARBON STEEL WIRE.

THE MINIMUM WEIGHT OF WIRE COATING IS SHOWN;

WIRE'S DIAMETER WIRE'S TYPE WEIGHT OF COATING
--——__‘+ 2.0, 2.2 MM (£0.06) WRAPPING 240 GM/M?
2.0, 2.2 MM (£0.06) NETTING 240 GM/M?
2.7 MM (£0.08) FRAME 240 GM/M?

GEOTEXTILE, WEIGHT 200 g/m2

SECTION B-B (TYPE I)

SCALE 1: 20

VARIES (SEE TABLE 1)

(MIN.)

COMPACTED SUBGRADE, LAB CB.R. > 6%

ROCK—AND—WRE MATTRESS EVERY 1.00 M ALONG MATIRESS LENGTH.

FOR THE WIRE WITH HAVE ADDITIONAL PVC COATING, THE
THICKNESS OF PVC COATING IS 0.4—0.5 MM (FOR EXAMPLE, 2.2 MM
DIAMETER WIRE WITH PVC COATED SHALL HAVE TOTAL THICKNESS
AS 3.2 MM APPROXIMATELY).

HONDING BETWEEN WIRE AND ZINC COATING CAN BE TESTED BY 6
ROUND WRAPPING THE WIRE AROUND STEEL ROD WHICH BIGGER
THAN A WIRE FOR 4 TIMES DIAMETER, ZINC COATING SHALL NOT
BE RUPTURED AND NOT DISINTEGRATION WHEN POLISHED BY HAND.

BE DIVIDED BY DIAPHRAGM PANEL AT

10.

1

—SELVEDSES

THE SAME WMATIRESS BOX SHALL BE REINFORCED WITH A WIRE
FRAME BY MACHINE TO BE STRONG MESH., THE DIAPHRAGM PANEL
SHALL HAVE 2 LAYERS AND FIXED TOGETHER WITH THE MATTRESS
BOX, THE REINFORCED WIRE SHALL BE BIGGER THAM WIRE MESH,
FOR THE OPENING MESH SIZE 6 CM WHICH USED WIRE SIZE 2.2 MM
SHALL BE REINFORCED A FRAME BY WIRE SIZE DIAMETER NOT
LESS THAN 2.7 MM,
DIMENSION OF MATTRESS BOX
STANDARD SIZE OF MATTRESS SHALL BE FOLLOWED;

- WIDTH = 1.00, 2.00 M.

- LENGTH = 2,00, 3.00, 4.00, AND 6.00 M.

= HEIGHT = 017, 0.23, AND 0.30 M.

. WRAPPING WIRE

THE WRAFPPING WIRE FOR FASTENING DIAPHRAGM PANEL, TOP
COVER PANEL, AND CONMNECTING EACH MATTRESS BOX TO EACH
OTHER SHALL FROWVIDE NOT LESS THAN 3% BY TOTAL WEIGHT OF
MATTRESS BOX. SIZING OF WRAPPING WIRE IS 2.0 AND 2.7 MM.

. TOLERANCE

THE ACCEPTABLE TOLERANCE FOR THE WDTH, LENGTH AND
HEIGHT IS 5%

BEFORE CONSTRUCTION

THE CONTRACTOR SHALL SUBMIT THE MATERIAL 1 PANEL AS SITE
1.0%1.0 M FOR APPROVAL IN ACCORDANCE WITH SPECIFICATION
NO.2 TO NO.B.

ROCK

THE ROCKS USED FOR THIS WORK SHALL BE CLEAN AND HARD
ENOUGH, ROCKS SHALL NOT CRUMBLE WHEN WET AND ENDURE
REGARDLESS OF THE CUMATE. THEY ARE LIMESTONE,

SANDSTONE, GRANITE, AND BASAL THE AVERAGE SIZE SHOULD BE
50—-100 MM.

TABLE 1 THE RELATIONSHIP BETWEEN MATTRESS THICKNESS,

ROCKS SIZE, AND FLOW VELOCITY

FLOW
e THI((::I;ESS Rw((u?m i
(M/s)
0.17 0.07 - 015 4.00
MATTRESS 0.23 0.07 - 015 4.50
0.30 040 — 015 5.00

NOTE: IN CASE OF THE FLOW VELOCITY IS HIGHER THAN 5 M/S,
GABION SHALL BE CONSIDERED TO APPLY.

REMARK:

1
A

3,

4,

SIDE PANEL

GEOTEXTILE, WEIGHT 200 g/m2 (MIN.)

COMPACTED SUBGRADE, LAB CBR. > 6%

VARIES (SEE TABLE 1)

ROCK—AND—WIRE MATTRESS

ALL DIMENSION ARE IN METER UNLESS OTHERWISE INDICATE.

THE DESIGMER SHALL CONSIDER THE SEVERITY OF EROSION IN
ORDER TO SELECT THE SUITABLE THICKNESS OF MATTRESS.
GENERALLY THERE ARE 3 SIZE OF THICKNESS WHICH CONSISTS

OF 0.17 M, 0.23 M, AND 0.30 M., MORECVER THE DESIGNER SHALL
CONSIDER THE CONTAINING MATERIAL FOR MATTRESS FROM

LOCAL MATERIAL CAUSE OF REDUCTION OF CONSTRUCTION COST.
THE MATTRESS IS MAINLY PROPOSED FOR EROSION

PROTECTION FROM FLOW VELOCITY AND SURFACE WATER

RUNOFF ONLY. IT IS NOT INCREASE THE STABILITY TO THE

SLOPE, THE DESIGNER SHALL BE SURE THIS SLOPE HAS

ADEQUATE STABILITY.

THE WIRES COATED WITH AL-ZINC SHALL BE SELECTED IN CASE
OF HIGH EROSION DUE TO ENVIRONMENTAL ESPECIALLY BY THE
WATER SUCH AS CHANNEL, WATERWAY, OR RIVER. THE WIRES
COATED WITH PVC SHALL BE APPLIED IN ENVIRONMENTAL AS

ACID S0IL, HICH SODIUM MINERAL IN SOIL, OR ALONG THE SEASIDE.
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DESIGN AND SPECIAL PROVISION FOR GADHON WALL

1. GENERAL DESCRIPTIONS
GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIHE MESH, RECTANGULAR IN SHAPE, FILLED
WITH STONE AND USE TO BURD RETAINING WALLS, REVETMENTS AND ANT-EROSION WORKS. A FILTER LAYER,
TODAY OFTEM A GEOTEXTILE, IS PLACED BETWEEM THE GABIONS AND THE BACKFILL IF THERE IS A DANDER
OF SOIL PARTICLES BEMG WASHET QUT THROUGH THE ROCK FILL BY SEEPAGE OR WAVE ACTION,
2. ADVANTAGES OF GABION WALL
GABION WALL MAY PROVIJE THE FOLLOWING ADVANTAGES FOR PROJECTS:
2.1 FLEXIBIITY: GABIONS CONFORM TO CIFRCULT SITE CEOMETRY AND CAN ADJIST TO DIFFEREMTIAL
SETFLEMENT AND LATERAL MOVEMENT.
2.2 PERMEABILITY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH-CAFACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REGAIRED: TRANING OF UNSKILLED LABOR IS POSSISLE WTHIN A SHORT TIME.
2.4 LOW COST: mmiMaL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN 8E USED. SPEEDY
COMSTRUCTION,
3. MATERIALS
3.1 HEXAGOHAL WOVEN WIRE MESH
THE KETTING IS MECHANICALLY WOVEM I A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAM STRETCH OR CONTRACT IN TWO (IRECTIONS IN ITS OWM PLANE SO THAT A RECTANBULAR WRE MESH BOX
FILLED WEPH QUARRIEC STONE OF RIVER SHINGLE CAN DEFORM M ANY DIRECTIOM.
4, CORROSION AND DAMAGE OF GABIONS
W OTHE USE U0F GABIONS THE FOELUWNG MATTERS SHOULD BE CONSIDERED.
4.1 GALVAMIZED WRE. HEXAGONAL WOYEM MESH GABIONS SHOULD BE MADE FROM WIRE GALVANIZED
TO BS 443 STANDARD. GALVANIZED GABIONS MAY BE USED WHERE THE EXPECTED WUFE 7O THE
GALVANIZED WIRE IS SUFFICIENT FOR THE INTENDED UFE OF THE STRUCTURE. GENERALLY, GALVAMIZED WRE
1§ USED FOR NORMAL ENVIRONMENT WHERE THE EFFECT OF WATER OR ACH) SOHL IS NOT MUCH,
IF THE CONBITIONS ART AGGRESSIVE TO THE GALVAMIZED WIRE COATING, THE USE OF GALFAN COATED
WRE (ALU=TINE) OR PGUAANYL CHLORIGE (PYC) COATED WRE SHOULD BE CONSIDERED.
5.2 GALFAN COATED WRE. THE GALFAN COATING HAS MORE CORROSION RESISTANGE THAN NCRMAL
GALVAMIZED COATED OF ARQUND 3 — 5 TMES, THIS COATING COMPOSITE COMSISTS OF ALUMINIUM
{5%) AMD ZING (S5%} AND SHALL HAVE SPECIFICATION ACCORDING TO ASTM ASS6/A B56M-98.

GALFAN COATED WIRE WILL 8E USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA LIFETIME

OF COATING 15 REQIRET:.

4.3 PVC COATED WIRE, THE PVC COATING SHOULD CONFORM TO BS 4102, THE RADIAL THICKNESS OF
THE COATING APPLEED TO THE GALVANIZED WIRE CORE SHOULD BE A MENIMUM OF 0.25 MM, THE FVC
SHOULD S8 SUFFIGIENTLY BONDED TO THE GALVAMEICD WIRE CORE TO FREVENT A CAPILLARY FLOW OF WATER
BETWEEN THE WIRE AND THE PVC COATING LEADIHG $0 CORROSION, THE CONDITICN SUITED FOR PuC
COATED GABIOM £S5 SEVERE COWDITION SUCH AS RIVERBANK AND WHERE HICH CORROSION SOIL (ACID
S0H) OR WATER |3 FOUND.

4.4 DAMAGE BY AORASION, GALVANIZED, GALFAN AND PWC COGATED WIRE WAY BE DAMAGED BY
ABRASION, BY MOVING SHINGLE IN RIVER BESS AND ON COASTAL FORESHORES. N MOUNTAIN RIVERS,
WHERE THE HEAVY WATERBORME MATERIAL USUALLY TRAVELS ALONG THE BED, GALFAN AND PG GABIGN
MESH HAS HEEN SATISFACTORY IN THE CONSTRUCTION OF RIWER WALLS WiTH VERTICAL WATER FACES BUT
ANTI-SCOLR APRONS WITH HORIZONTAL SURFACES SHOULD BE AVOIDED, GALVANIZED MESH 15 WORE
EASLY ABRADED N THESE SITUATIGNS.

4.5 O COASTAL FORESHORES, PWC COATED GABIONS ARE UMSATSFACTORY WHERE LARGE SHINGLE, OR
HEAVY ABRASIVE MATERIAL, IS UKELY TO BE THROWM AGAMNST, OR, WASHED OVER THE STRUCTURE Ry
WAVE ACTION, HOWEVER, B THIS EXTREME CONDITION THE PWC—GALFAN COATED CABION IS MORE
FAVOURED.

5. DESIGN CONSIDERATIONS
5.1 WALL GEOMETRY

TYPCAL CROSS SECTION OF GABICH WALLS ARE SHOWH IN FIGURE 1 DEPENDING ON THE PROPERTIES

ANE THE SLOPE OF THE BACKFILL, THE BASE OF A GABION Wall. WAY RANCE FROM 50 TO 90% OF TS
HEIGHT. IT IS COMMON PRACTICE 1O TLT THE WALL BACKWARD AT AN AMGLE OF ABOUT &° (190} TO
REREASE WALL STASITY. HIGH WALLS MAY RECANRE & CONCRETE FOOTING, BUT IN GENERAL ONLY LITTLE
 FOUNDATION PREPARATION MEEDS TO BE DONE. THE CHOICE OF EITHER BATTERED OR STEPPED FACES
RESTS WTH DESIGNER; STEPPED FAGE RECOMMENDED IF WALL IS MORE THAN J.00 W HIGH.

{A) BATTEREG FACE

{B) STEFFED FACE

FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

5.2 UMT WEGHT OF ROTK-FILLED GABIONS
THE UNIT WEICHT OF ROCK—RLLED GABIONS IS ABOUT TWO—THIRDS OF THE UNIT WEIGHT OF THE ROCK SOUDS.
THIS MEANS THAT THE USE OF TYPICAL HARD LUMESTGHE DR GRANITE RESULTS IN A FILL WEISHT OF ABOUT 17
KN/CUM. OTHER TYPICAL YALUE OF ROCK AS S#OWH IN TABLE 1.

5.5 DESIGN PARAMETERS
SEC TABLE 2

5.4 BESGN

541 GENERAL
GABMON WALLS SHOULD BE DESIGHED OGN THE SAME PRINGIFLE A5 A GRAWTY WASS WALL, NQ
ALLOWANGE BEMG MADE FOR THE STREMGTH OR MASS OF THE WIRE MESH.

TABLE 7 TYPICAL UNIT WEIGHT OF ROCK-FILLED iN GABION BASKET

TYPE OF ROCK UNIT WEIGHT (KN/CLLM}
BASALT 23
GRAKITE 26
HARD LIMESTONE 6
TRACHYTES 25
SANGS TONE 3
SAET UMESTONE 22

TABLE 2 SUMMARY CF DESIGN PARAMETERS

MATERIALS UNIT WEIGHT (KiJouy | ANGE OF ":ﬁ;’;& FRICTION 1 congsion (KPA)
SELECTER BACKFILL 20.00 3200 0.00

FORINDATION 20,00 30.00 000

ROCK—FILLER 25,00 - - -

5.4.7 EQUILIBRIUM OF THE WALL
THE RETAINED SOIL WLl EXERT ACTIVE PRESSURE OVER THE ENTIRE WALL HEIGHT, 8UT WTH WO
HYDROSTATIC PRESSURE.
THE CROSS SECTION OF A GABION Wall, AS A MASS GRAWTY STRUCTURE, SHOLLU BE
PROPORTIONED 30 THAT THE RESULTANT FORGCE AT ANY HORIZOWTAL SECTION LILS WITHIN THE
WDDLE THIRD OF THAT SECTION. THE THRUST EXEHTED BY THE BACKFILL OM A CABION WALL
ACTS AT THE PERFENDICULAR TQ THE WALL THES aMGLE CAM BE ASSUMED TO EQUAL THE BESICGN
VALUE OF EFFECTIVE ANGLE OF SHEARING RESISTANCE DUE TO THE ROUGHNESS OF THE GABION
CURFACE, WHICH MAY BE ASSUMEC TO BE A SCIL 1O $08L FRICTION SURFACE.
WHEN RETAINEDG SO IS SUPPORT BY A HEEL TO THE #ALL THE SOL MAY BE ASSUMED TG BE A
PART F THE WALL AMD THE DESIGN ASSUMES A MIRTUAL VERTICAL REAR FACE.
WHEN CALCULATIMG THE RESISTANCE AGAINST SLIDING FORWARD THE ANGLE OF FRICTION SHOULD
BE TAKEN A5 THAT OF THE FOUNDATION SUH AND WOT AS THAT SETWEEN STONE RUBBLE AND
THE 506, THE ANGLE OF FRICHION BETWEEN THE BASE OF GABIGN WALL AND GRANULAR SOIL MAY
BE ASSUME 0.9 TIMES THE ANGLE OF INTERNAL FRICTICN DF SOIL. THE GABIOM WALL CAN BE
BULT OM A SLOPED FOUNCATION TO INCREASE THIS RESISTANCE.
WHEN CALCULATING THE MAXRLM PRESSURE AT THE BASE OF GABWOH WALL WUST BE LESS THAN
THE AMTICIPATED BEARING CAFACITY OF THE SDIL UNDER THE Whall.

5.4.3 DESIGH ASSLUMPTIONS

5.4.31 STEFPED FACE WALL WiTH HORIZONTAL BACKFILA.

5,432  BACKFLL MATERESL BERIND GARON WALL IS COHESIOMESS SOIL

5450 NO CROUNDWATER ACTING BEHMD THE wall (FREE DRAIMAGE] IN THE CASE OF GABION

T wWaLL LOCATED IN THE ARID REGION OF RWE SLOPE

454  ASSUME DRAWDOWN COMDITION FROM UPPERMOST TO THE HEEL OF GADION WALL N THE
CASE OF GABION WALL LOCATED ¥ YHE SIDE SLOPE AND ADJACENT WITH WATERFRONT
REGION.

54,55 SUPERIMPOSED LOAD OVER THE BACKFILL MATERIAL 13 KPA

5436 NO CONSDERED EARTHOUAKE LOADING IN THE BESIGH SITUATION

S.4.37  ASSUME THE WALl TILT AWAY FROM THE SOIL RETAINED. WITH SUFFICIENT Wall TLT A

TRISNGULAR SOIL WEDGE BEHIND THE WALL WiTH FAlL THE LATERAL PRESSURE FOR THIS
COMDITON 1S9 REFERRED TO A% AGTIVE EARTH PRESSURE (KA}
£.5 CALCULATIONS
B5.1 ACTIVE EARTH FRESSURE, ka
5.5.2 STABLITY AGANST SIDING (FS—SUDING)
653 STABLITY AGAINST CVERTURNING {FS—DVERTURNING)
5.5.4 BEARNG CARPACITY OF FOUNGATION (G ALLOWABLE}
555 OVERALL STABLIYY {FS-QVERALL)
5.6 MINIMUM FACTOR OF SAFETY
5.6.1 STABILITY AGAINST SLIDING SHAEE NOT BE LESS THAN 1.50.
5.6.2 STABILITY AGAINST OVERTURNING SHALL NOT BE LESS THAN 150
5.6.3 BEARING CAPACITY OF FOUNDATION SHALL NOT BE 1ESS THAN J3.06.
5.E.4 QVERALL STABILITY 3HALL NOT BE LESS THAN 1.50.

6. CONSTRUCTIONS

£ POSITONING CAGES
EMPTY CAGE MAY BE PLACED SINGLY OR JOINED TOGETHER IN GROUPS. WOVEM WRE MESH
GARIONS MAY BE STRETCHED WATH A SMALL WINCH BEFORE THEY ARE WARED 1O ARJACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GADIOMNS, BY THEIR MATURE, ARE PRE-FILLED
BEFORE THEY ARE PLACED BY CRANE.
THE CAGES SHOULD BE TIGHTLY FILLED WTH SOME DVERFILLING Y0 ALLOW FOR SUBSTOUENT
SETTLEMENT, HORIZONTAL INTERNAL BRACING WIRES SHOULD BE AITTED BETWEEN THE OUTER AND
INER FACES AT 0.33 W CENTRES GABIDNS WHICH ARE DEERER THAN 500 Mi. WHEN FLLED, THE
GABICONS LIDE SHOULD BE PROPERLY CLOSED WTHOUT GAFS, AND WRED DOWN. THE VERTICAL
JOINTS BETWEEN INDIVIDUAL UNITS SHOULD BE STAGGERED N ADJACENT COURSES, TO GVE A
BETTER APPEARANCE AND TO PREVENT THE FURMATION OF WEAC VERTICAL SHEAR PLANES,

. SUBMISSION

6.2 MARINE APPLICATIONS
WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIKAL AMOUNT OF MOVEMENT OF
THE STONE FILUNG INSIDE THE BASKETS., THE FILLING SHQUID BE TIGHTLY PACKER AND THE WIRE MESH
SHOULD TAUT, [T /5 G000 PRACTICE TO OPEM THE BASKETS AFTER A FEW TDES HAVE PASSES THROUGH
THE WORK AND TO ADD STONE TO WAKE GOCT ANY SETTLEMENT THAT HAS QCCURRED N THE FILLING. ANY
LOOSE STONE LEFT OVER AFTER CONSTRUGTION SHOULD BE REMOVED AMD NOT LEFT DN THE FORESHORE.
£.3 UTHEE EBMIRONAENTS L.
WAEN WATER QUALITY 15 N DOUBT (PH BELOW 6 OR GREATER THAN 12} OR WHERE HIGH CONCENTRATON
OF ORGAMNIC ACIDS MAY BE PRESENT, USE OF PVC (POLYVINYL CHRORIDE) COATED GABIONS 1S
RECOMMENDED.

THESE RECOMMENDED DRAWINGS SHALL BE USED OMLY AS THE GUIDELIKE FOR THE DESIGN OF GABION
WALL. THE SONTRACTOR FOR THE GABIGN WALL SYSTEM SHALL SUBMIT COMPLETE GESIGN COMPUTATIONS
AMD SHOP DEAWNGS TO EWGINEER FOR REVIEW AND APPROYAL BEFORE RESINMING OF YHE
COWSTRUCTION OF THE GAZION wall THE SUBMITIED SHOP DRAWNGS SHALL COMPLY WITH THE DERGH
PLANS, AND INCEUDE "ALL DETAILS, DIMEMSIONS, GUANTITIES AND ANY INFORMATION RECIHRED TO LAY OUT
AND CONSTRUCT THE WALL. THE INFORMATION SHALL IMCLUDE, BUT NOT BE LMITEE TO. THE FORLOWNG:
7.1 PLAN DRAWING FOR EACH WaLL

7.2 TYPICAL CROSS SECTION DRAWING FOR EALH WALL

7.3 DETAL FOR CONSTRUCTION

7.4 GEGTECHNICAL AND SCIL IWVESTIGATION REPORT

7.5 BESIGN REPORT

6 MATERIAL SPEQRICATONS -~

7 SUMMARY OF LABORATORY TESTING AS INDMICATED B 7.B

KINGDOM OF THAILAND

MIMISTRY OF TRANSPCRT
DEPARTMENT OF HIGHWAYS

STANDART DRAWNG
GABION
DESIGN AND SPECIAL PROWISION
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CURVES AND ANGLES IN THE FACE OF THE STRUCTURE MAY 5E FORMED BY CUTTING AND FOLDING
THE WRE MESH TD MAKE SPECIALLY SHAFED UNITS.
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MATERIAL SPECIFICATIONS OF GABION
1. GENERAL NOTES

GABIOMS SHALL BE MESH TYPE "B” WOVEN HEAVILY ZINC OR GALFAN COATED (WITH OR WITHOUT PWVC)
WIRE MESH BOXES OF DIMENSIONS IN ACCORDING WITH ASTM A97S,
ALL MATERIAL SUPPLIED MUST BE ACCOMPAMIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL BE SOURCED FROM AN
150 9001 CERTIFIED FACTORY.
ALL MATERIAL SHALL BE SOURCED FROM A MANUFACTURER WHO HAS AN INTERNATIONALLY ACCEPTED

1.1 DESICN
1.2 INSTALLATION
1.3 MAINTENANCE AND REPAIR, AND
1.4 DURABILITY
2. BOX SIZES
GABIONS SHALL BE MECHANICALLY PRE-FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SITE INTG RECTANGULAR BASKETS OF THE
STANDARD SIZES AS SPECIFIED IN TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWINGS.

TABLE 3 TYPICAL STANDARD SIZE OF GABION

MESH TYPE g
LENGTH, L (M) 1.00, 1.50, 2.00 and 3.00
WIDTH, W (M) 1.00

DEPTH, D (M) 0.50 AND 1.00

DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABOVE STANDARD SIZES SHALL BE WMTHIN A TOLERANCE LIMIT OF %
5.00% OF THE REQUIRED NOMINAL SIZE,
THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF OME METER LENGTH, EXCEPT FOR THE 1.5M
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED.

3. WIRE DIAMETER AND STRENGTH
ALL STEEL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE ACCORDING TO EM10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN
THE TABLE 4.
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE

TYPE OF WIRE WIRE DIAMETER (MM) | TOLERANCE (MM) Ry e
LACING 2.20 + 0.08 238
BODY 270 + 0.08 238
SELVEDGE 340 + 0.10 238

4. WIRE COATING
ALL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE HEAVILY GALVANIZED WITH ZINC OR GALFAN (5% AL — ZINC). IN ADDITIONAL, THE
PVC CAN BE USED WHEN SPECIFIED TO BE ADDITIONAL TOATING TO THE ZINC OR GALFAN WIRE. THE
COATING TYPE SHALL BE AS SPECIFIED IN THE CONTRACT DRAWINGS. IF NO COATING TYPE SPECIFILD, THEN
THE NORMAL ZINC COATING WILL BE USED.
FOR ZINC COATING, THE COATING SHALL MEET OR EXCEED EN 10244 = 2 CLASS A WITH THE MINIMUM
MASS OF THE ZINC AS SPECIFIED IN TABLE 5

TABLE 5 MINIMUM WEIGHT OF ZINC COATING

DIAMETER OF WIRE (MM) WEIGHT OF ZINC COATING (G,/SQ.M)
T 2.20 230
2.70 245
3.40 265

FOR GALFAN (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A B56/A 8SEM — 98
CLASS 100 WITH THE MINIMUM MASS OF COATING NOT LESS THAN 305 G/SQ.M. THE CHEMICAL
COMPOSITE OF THE GALFAN COATING SHALL BE CONSISTED OF 5% ALUMINUM AND 95% ZINC

APPROXIMATELY BY WEIGHT. THE ACCEPTED LEVEL OF ALUMINUM IN THE COATING SHALL BE BETWEEN 4.5% TO 9%

THE ADHESION OF THE ZINC OR GALFAN COATING TO THE WIRE SHALL BE SUCH THAT WHEN THE WIRE IS

WRAPPED SIX TIMES ARCUND A FOUR WIRE DIAMETER SIZE MANDREL, IT SHALL NOT FLAKE OR CRACK TO SUCH
AN EXTENT THAT ANY COATING CAN BE REMOVED.

FOR PVC ADDITIONAL COATING, THE POLYVINYL CHLORIDE (PVC) SHALL HAVE EXTRUDED OMTO THE WIRE
AFTER COATING IT WITH ZINC OR GALFAN. THE PVC COATING SHALL BE IN GREY COLOUR AND HAVING
HOMINALLY 0.50 MM AVERAGE THICKNESS WITH A TOLERANCE OF £ 0.05MM, AND NOWHERE SHALL BE
LESS THAN 0.40 MM THICKNESS.

5. WIRE MESH
WIRE MESH SHALL BE MECHANICALLY PRE—FABRICATED TO BECOME A UNIFORM HEXAGONAL WOVEN
MESH WHEREIN THE JOINTS ARE FORMED BY TWISTING EACH PAIR OF WIRES THROUGH THREE HALF-TURNS
(COMMONLY KNOWN AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVELING IS PREVENTED.
DOUBLE-TWST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CAN
BE SPECIFIED IN TABLE 6.

X
—f

FIGURE 2 WIRE MESH DIMENSIONAL LAYOUT
TABLE 6 NOMINAL SIZE OF MESH TYPE "8"

NOMINAL MESH TYPE % {mm) Y {mm) TOLERANCE (%)

B 80 120 + 10

6. SELVEDGES
THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EDGES OF
END FANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH IS A
LARGER DIAMETER THAN THE BODY WIRE.
AT LEAST TWO SELVEDGE WIRES OM EACH GABION BOX SHALL BE ADDITIONAL COATED WITH PVC AND
UNIQUELY EMBOSSED WITH MANUFACTURER NAME APPROXIMATELY EVERY SO0 MM.

7. DIAPHRAGMS AND END PAMELS
THE END PANELS AND DIAPHRAGMS SHALL BE MECHAMICALLY SELVEDGED ON THE TOP AND VERTICAL SIDES.
JHE ENO _PANELS SHALL BE ATTACHED BY MECHAMICALLY TWISTING THE CUT FNOS OF THE MESH WRES AT
THE BOTTOM OF THE PANEL TO THE SELVEDGE WIRE ON THE BASE OF THE GABION.
SIMILARLY, THE DIAPHRAGMS SHALL BE COMNECTED TO THE EASE BY A SPIRAL WIRE PASSING IN TURN
THROUGH MESH OPENINGS OF THE BASE AND FACH MESH OF THE DIAPHRAGM PANEL. THE WIRE FOR THE
SPIRAL SHALL BE OF THE SAME TYPE OF THE MESH WIRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER

B. LACING AND BRACING WIRE
THE DIAMETER OF THE LACING AND BRACING WIRE SHALL BE 2.20 MM. THE LACING WIRE SHALL BE
SUPPLIED IN THE QUANTITY OF 5% OF THE TOTAL GABION WEIGHT TO ENABLE THE LACING AND BRACING TO
BE UNDERTAKEN.

9. ROCK FILL
THE MATERIAL USED FOR GABION FILL SHALL BE CLEAN, HARD, DENSE AND DURABLE STONE, ROUNDED OR
ANGULAR SHAPE,
NO ROCK SHALL EXCEED 250MM AND AT LEAST BS% BY WEIGHT OF THE STOMES SHALL HAVE A SIZE
EQUAL TO OR LARGER THAM 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.

10. ASSEMBLY
PRIOR TO ASSEMBLY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND AND STRETCHED
TO REMOVE ALL KINKS AND BENDS (FIGURE 3 {A)).
THE GABION BOXES SHALL BE ASSEMBLED INDIVIDUALLY, BY RAISING THE SIDES, ENDS AND DIAPHRAGMS,
ENSURING THAT ALL CREASES ARE IN THE CORRECT POSITION AND THAT THE TOPS OF ALL FOUR SIDES
AND THE DIAPHRAGMS ARE EVEN.
THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF
INTERMAL DIAPHRAGMS TO THE SIDES (FIGURE 3 (B)).
IN ALL CASES, LACING SHALL COMMENCE BY TWISTING THE END OF THE LACING WIRE TIGHTLY AROUND THE
SELVEDGE. IT SHALL THEN PASS ROUND THE TWO EDGES BEING JOINED USING ALTERNATE SINGLE AND
DOUBLE LOOPS AT 100MM INTERVALS AND BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL
LACING WIRES SHALL BE TURNED TO THE INSIDE OF THE BOX ON COMPLETION OF EACH LACING OPERATION
(FIGURE 3 (C) AND 3 (D)). EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOINT OPENING
DURING FILLING. TIGHTNESS OF THE LACING IS ESSENTIAL.

(A)

(c) (D)
FIGURE 3 GABION ASSEMBLY

11. ERECTION
ASSEMBLED BOXES, OR GROUPS OF BOXES, SHALL BE POSITIONED IN THE STRUCTURE. THE SIDE, OR END,
FROM WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR
STAKES DRIVEN INTO THE GROUMD AT THE CORNER. THESE STAKES MUST BE SECURED AND REACH AT
LEAST TO THE TOP OF THE GABION BOX.
FURTHER GABION BOXES SHALL BE POSITIONED IN THE STRUCTURE AS REQUIRED, EACH BEING SECURELY
LACED TO THE PRECEDING ONE ALONG ALL COMMON CORNERS AMD DIAPHRAGMS (FIGURE 4).

FIGURE 4 GABION ERECTION

12. STRETCHING
FINAL STRETCHING OF THE GABION BOXES SHALL BE CARRIED OUT USING A PULL-LIFT OF AT
LEAST ONE TON CAPACITY, FIRMLY SECURED TO THE FREE END OF THE ASSEMBLED GABION BOXES
(FIGURE 4 (8)).
WHILST UNDER TENSION, THE GABION BOXES SHALL BE SECURELY LACED ALONG ALL EDGES (TOP,
BOTTOM AND SIDES) AND AT DIAPHRAGM POINTS, TO ALL ADJACENT BOXES.

13. FILLING
FILLING SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION.
THE FRONT FACE AND ALL OTHER FACES WHICH WILL BE EXPOSED IN THE COMPLETED STRUCTURE
SHALL BE "HAND PACKED"™ WITH THE STONES PLACED SO AS TO PRODUCE A MEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND VOIDS.
INTERMAL BRACING WIRES SHALL BE PROVIDED ON THE EXPOSED FACES AT THE RATE OF 4
NOS./CUM AT 0.33 M VERTICAL CENTERS IN 1 M HEIGHT GABION BOX TO PREVENT DISTORTION OF
THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 (A)). THESE
BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND
EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED
ENDS AT A RATE OF 4 NOS./SOM OF FACE.

GABION BOXES SHALL BE FILLED UP IN STAGES AND HORIZONTAL BRACING WIRE INSERTED AS
FILLING IS BROUGHT UP.

MECHANICAL FILLING EQUIPMENT MAY BE USED WITH THE APPROVAL OF THE ENGINEER AND
PROVIDING ADEQUATE PRECAUTIONS ARE TAKEN TO PROTECT THE PVC COATING FROM ABRASION
DURING FILLING OPERATIONS,

TENSION ON THE GABION BOXES SHALL BE RELEASED ONLY WHEN FULLY LACED AND SUFFICIENTLY
FULL TO PREVENT THE MESH FROM SLACKENING.

ALL GAGIONS SHALL BE OVERTILLED BY 25MM USNG FLAT STONE T0 ALLOW FOR MINOR
SETTLEMENT AND TO PROVIDE A LEVEL SURFACE FOR SUBSEQUENT LATERS.

(8)
FIGURE 5 ROCK FILLING TECHNIQUE

14. FINAL LACING

CLOSING AND LACING DOWN OF LIDS SHALL PROCEED AS SOON AS PRACTICABLE AFTER FILLING

OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELIHOOD OF STORM OR FLOOD DURING CONSTRUCTION.

UDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SUITABLY DESIGNED CLOSING TOOLS AND

LACED DOWN SECURELY THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING

THE LACING METHOD DESCRIBED ABOVE BEFORE COMMENCING WORK ON THE NEXT LAYER OF

GABION. THE ENDS OF ALL TYING AND BRACING WIRES SHALL BE TURNED INTO THE GABION BOX

ON COMPLETION OF EACH LACING OPERATION.

15. DOCUMENTS FOR PRODUCT APPROVAL

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GABION) THAT

WILL BE USED IN THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR

APPROVAL. THESE DOCUMENTS SHALL BE SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE

WORK, THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE AS BELOW;

151 COPY OF MANUFACTURER'S ISC 9001 CERTIFICATION

15.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS

15.3 PRODUCT SAMPLE {1 PIECE)

15.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR
RELIABLE INSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW;
15.4.1 WIRE DIAMETER (INCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE)

15.4.2 COATING QUANTITY (ASTM AG0/A S0M—-95A)
15.4.3 TENSILE STRENGTH OF THE WIRE (ASTM E-B)
15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN COATING ONLY)

MATERIAL SPECIFICATION OF GEOTEXTILE
1. GEOTEXTILE USED FOR GABION WALL

1.1 GEOTEXTILE WILL BE USED FOR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFILL/FOUNDATION SOIL.

THIS GEOTEXTILE SHALL BE MECHANICALLY NONWOVENS FROM ULTRAVIOLET STABILIZED POLYESTER OR
POLYPROFYLENE USING NEEDLE PUNCHED PROCESS.

1.2 THE PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE SHALL BE SPECIFIED AS INDICATED IN THE TABLE 6

TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE

TYPE OF WIRE STANDARD UNIT (k:,ﬂﬁm)
POLYESTER OR POLYPROPYLEME NEEDLE PUNCHED MONWOWVEN GEOTEXTILE
NOMINAL MASS ISO 9864, ASTM D 5261 §/sq.m. =200
FLOW RATE (100 MM HEAD) IS0 11058, BS 6906:3 | litre/sq.m./sec 2100
APPARENT OPENING SIZE, AQS (095) ASTM D 4751 mm 2021
CBR PUNCTURE 1S0 12236 N 22000

1.3 THE GEOTEXTILE SHALL HAVE IS0 9001 CERTIFICATION OF THE MANUFACTURING.

1.4 THE PROPERTIES OF GEOTEXTILE (AS ABOVE) SHALL BE TESTED BY RELIABLE THIRD PARTY LABORATORY. THE RESULT

OF TESTING SHALL BE SUBMITTED WITH THE MAMUFACTURER OFFICIAL TECHNICAL DATA SHEET.
1.

w

SEAMING METHOD, THE GEOTEXTILE SHALL BE OVERLAPFED AT LEAST 150MM BEFORE SEAMING.
1.6 DOCUMENTS FOR PRODUCT APPROVAL

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GEOTEXTILE} THAT WILL BE USED IN
THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR APPROVAL. THESE DOCUMENTS SHALL BE
SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE

AS BELOW;

1.6.1 COPY OF MANUFACTURER'S ISO 9007 CERTIFICATION

1.6.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
1.6.3 PRODUCT SAMPLE {1 PIECE)

1.6.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR RELIABLE INSTITUTE'S

LABORATORY. THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE TABLE ABOVE.

THE GEOTEXTILE WILL BE PLACED ACCORDING TO THE CONSTRUCTIOM DRAWING. THE COMNECTION BETWEEN ROLLS
OF GEOTEXTILE IS DONE BY THE MEAN OF SEAMING OR OVERLAPPING. THE LENGTH OF OVERLAPPING SHALL BE AT
LEAST 300 MM FOR NORMAL CONDITION, 0.50 M FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR
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TYPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TO WATERFRONT
(ANGLE OF BATTER O DEGREE)

SCALE

.'/

Y.

/T-ﬁELE 1 GENERAL ARRANGEMENT OF GABION BASKET IN EACH LAYER

HEIGHT WIDTH OF EACH LAYER (B) FROM UPPERMOST TO THE EASE (METER) : QUANTITY OF GABION USED, BASKETS .|ALLO~HBLE GG
M | 150 x 1.00 x 0.50 | 2.00 x 1.00 x 0.50 | 1.50 x 1.00 x 1.00 | 2.00 x 1.00 x 1.00 | CAPACITY (M)
M | 8 | 2 | 83 | B4 | B5 | BS B8 s (my e (m) (kM)
200 | o0 | 150 [ 200 E 1.00 1.00 0.50 70
300 | 100 | 150 | zo00 | s0 1.00 1.00 1.00 1.50 a0
j_ 4.00 1.00 1.50 2.00 250 [/ 400/ - 2.00 4.00 105
EXISTING GROUND [—————— - A — -
500 | 1.00 150 | 200 | 250 | x00 [/g85/ e 3.00 5.50 125
500 | 1.00 150 | 200 | 250 | 300 | 3s0 Z 3.00 7.50 145
7.00 1.00 1,50 2,00 2.50 3.00 3.50 /sf;a = 4,00 9.00 160
oo | 100 | 150 | zo0 | 250 | 300 | 380 450 - 4.00 4.00 12.00 180
900 | 100 | 150 | 200 | 250 | 200 | 380 450 3.00 2.00 9.00 11.00 200
w000 | too | 150 | 200 | 250 | oo | 350 450 2.00 3.00 9.00 14.00 215
FILTER MATERIAL
PERFORATED P.E. OR P.V.C. PIPE WRAPPED AROUND WITH GEOTEXTILE LEGENDS:
CONCRETE SLAB (IF REQUIRED
e ) ~ EMBEDED LAYER (E) TO THE EXISTING /) - euBEDED LAYER (E) To THE EXiSTING (/A - emseven Laver () To THE EXISTING
GROUND 0.50 M GROUND 1.00 M GROUND 1.50 M
1.00
1.00 ] 0.50 i _5:
iy =] o5
1.00, B % 1.00 i
= v <
1 o g y %
_.1 o2 . [
1.00 7.00
%ﬁ ot 4 %%g
- -
1 %géi gg}% ‘
0501 H 88, 0,502
2,00 e 2.00 -
— R e . o oo 1 B [ 2= —
- : 3 egatas alagsds ; ]
1.00 : oflegntes jwu ) q%ﬁ:.: Jmu g_g :_[mo
5 50 6.50 |
HEIGHT 4.00 M HEIGHT 5.00 M HEIGHT 6.00 M HEIGHT 7.00 M

GENERAL ARRANGEMENT OF GABION BASKET FOR

GABION WALL HEIGHT 2.00 TO 7.00 M

HEIGHT 10.00 M

GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 8.00 TO 10.00 M

1 75

SCALE : 100
|‘1£|
- B S
N - )
S R
mnq %d"ﬁ : E:
8 §:E:E:§ 10.00,
8.00 : - : Stigeauauas
B B
i i
i
A,.?'sd | : %&% 1.50
Too | R
;'{-50 izesessishy ! > PR IR R R
| R .} " | | )
HEIGHT 8.00 M HEIGHT 9.00 M

NOTES :

1. ALL DIMENSIONS SHOWN ARE IN METERS, UNLESS OTHERWISE INDICATED.
2. THE SHAPE AND NUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1

ARE ONLY RECOMMENDATION. THE CONTRACTOR SHALL SUBMIT

COMPLETE DESIGN COMPUTATION.
3. IN CASE OF SEVERE EROSION, ROCK—AND—WIRE MATTRESS OR OTHER PROTECTION
METHOD AT TOE SHALL BE PROVIDED AT TOE SLOPE.
4. CONTRACTOR SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS, SOIL INVESTIGATION
REPORT AND SHOP DRAWING TO ENGINEER FOR APPROVAL BEFORE BEGINMING
OF THE CONSTRUCTION.
5. SOIL BORING INVESTIGATION SHALL BE CONDUCTED APPROXIMATELY AT 200 M INTERVAL.
IN CASE OF COMPLEX GEOLOGICAL CONDITION, AODITIONAL BOREHOLE SHALL BE REQUIRED
AS DIRECTED BY THE ENGINEER.
6. PLATE LOAD TEST (ASTM 1194—94) SHALL BE CARRIED OUT TO CONFIRM BEARING
CAPACITY OF FOUNDATION SOIL. FACTOR OF SAFETY OF AT LEAST 3.0 SHALL BE USED.
7. SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH-S 105/2550.

NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE

DRY SEASON WHERE THE WATER IN THE CANAL OR RIVER DOES NOT EXIST.
HOWEVER, IN CASE OF PERSENCE OF WATER DURING THE DRY SEASON,
ROCK RIPRAP, GRAVEL SACK GABION SHALL BE REQUIRED TO FILL UP THE
BASE OF GABION ABOVE THE WATER LEVEL PRIOR TO THE CONSTRUCTION
OF GABION WALL.
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RSC (TYP.) —— J (VP

METER,
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METAL CONDUIT (TYP.) S
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SUPPLY PILLAR, 1PHASE T MORTAR (TYP.)
FEEDER & GROUND CABLE 1.6 (MIN.)*
IN RSC SEE NOTE 3
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-
H] X
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BUSHING (TYP.) — 7( IE M)
5 OHMS \—r[
EXOTHERMIC WELDING (TYP.) (ML) \ EDER CABLE, NYY OR CV
4

CABLE TO GROUND ROD (TYP.) —
GROUND ROD (TYR.)

*SEE NOTE

HOPE CONDUIT (TYP.)

TRAMSFORMER, 3PHASE
(IF REQUIRED)

M ——PEA'S METER
400V, 3 PHASE 4 WIREC

-LT FUSE SWITCH
{IF REQUIRED)

i

SUPPLY PILLAR, 3 PHASE

BLOCK DIAGRAM 2

- z E_—cﬁoswu (IF REQUIRED)

LT FUSE SWITCH
(IF REQUIRED)
| TRANSFORMER, 3PHASE
(IF REQUIRED)
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SUPPLY PILLAR, 3PHASE

1.8 (MIN.)*
SEE NOTE 3

0.60 (MIN.} !

0.60 (MIN.)

\—rEEDER CABLE, NYY OR CV

TYPE 1,2: FOR SUPPLY PILLAR INSTALLED ON METERING POLE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. FOR GROUNDING SCHEMATIC, SEE DRAWING NO. EE-103.

2
3. IF RCD EQUIPPED IN SUPPLY PILLAR, THE HEIGHT MAY BE REDUCED TO 1.5 METERS.
4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF PEA, THE RESISTANCE
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-éu FUSE SWITCH
= : CROSSARM (I REQUIRED) (IF REQUIRED)
LT FUSE SWITCH | TRANSFORMER, 3PHASE
(IF REQUIRED) l_ (IF REQUIRED)
&
0.15 (MIN.) . I =
0.15 (MIN.)
* SEE NOTE 5§
SAFETY SWITCH, OUTDOOR TYPE,
HARD WOOD MOUNTING * SEE NOTE 5§
MAIN & GROUND CABLE 1.8 (MIN.) SAFETY SWITCH, QUTDOOR TYPE, b
IN RSC HARD WOOD MOUNTING
i MAIN & GROUND CABLE — 1.8 (MIN}
i L IN RSC 3
0.60 (MIN.) Hi 0.60 (MIN.) 4
) I H
o
0.60 (MIN.) il 060 (MmN 4
(5“:);;15 \—MMN CABLE, NYY OR CV i\
#SEE NOTE 4 \
E‘“fk"rg MAIN CABLE, NYY OR CV
*3EE NOTE 4

TYPE 3,4: FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE

TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM
NOT 10 SCALE

BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHWMES BUT NOT EXCEED T0 25 OHMS.
5. THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, OUTDOOR TYPE, MAY BE USED N STEAD OF SAFETY SWITCH.
B. THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY).
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MEs p-% ¢ g (WITH GROUND WIRE INCLUDED)
: -
i TO DRIVEN ROD
CU. CLAD ® 5/8"X8 FEET
15 A MUST 5A (MAX)
= * SEE NOTE 1.

= NOTES :
METHOD @: LIGHTING FOR ELEVATED ROAD

(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

METHOD (©) : UGHTING WITH HIGH—MAST TECHNIQUES FOR ROAD
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

1. FOR THE AREA DIFFICULTLY TO MAINTENANCE WTH APPROVAL OF MEA/PEA, THE RESISTANCE

BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OMMES BUT NOT EXCEED TO 25 OHMS,
2. THIS GROUNDING SCHEMATICS ARE ALSO APPLIED FOR 1 PHASE ELECTRICAL SYSTEM.

3. INITAIL DRAWING: MEA STANDARD DRAWING REF. DWG. NO. UG-10-004, REVISION NO.1, DATED 311 JULY 2014,

= BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM, CU INSULATED(MIN.) OR OTHERWISE INDICATED ON THE DRAWING.
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0:\std dwg 2015VEE-104{REVO0)

- 1B, FLUGRESTTNT
:—E’] LIGHTING WITH SWITCH K“"‘_\f _
[ ALUMINUM INSECT
;-: rl H 1 | SCREEM ARQUND PERIMETER
(W) L3 11 FRONT —
] p TEE Ty b (- REAR
S S F 16 FYES 5 12 MM. BAKELITE BACKBOARD —
3 o i 4 | R FOR EQUIPMENT MOUNTING
] R |
S s @ FEET 1
¥ |1' 1l
ay T  MULTI TERMINAL
. R | COPPER GROUND BUS
- ol 11 0.10 ORTAR ——\
i S 1 TR T = M —GALVANIZED STEEL CHANNEL
| (NI _/
a ) S0 bt }“'— I,_____oso- / 0.40
= : : < JUT TFITTUIT f—————ANCHOR BOLTS
11 e 74 LT = 12 MM x 0,20 M. - a
11 [EEER AR H IIItIIIIIt” a =
11 o . AR NET & ; I b
— IR A0 TR pIr 2 ANCHOR BOLTS— ' I T 0. 2Ly
) CONCRETE FOUNDATION ——— . 1. gt . S ‘eizwexozom T, gl P
119 §j i L BT . £ g el i
AN L1 trrernnprila 4 lall 1 a
a k| ' H:: e PEotiiniielt 7 GROUND LEVEL = a }::::. "
Al T 111 IR RN . = H
P10 e P e g s ALy 2
& I AR P TRrRbp gt > @ a1 & A,
2 4 L [l Y| P A||||||||||,:|:: g . "::l| )
2 "
el S INCOMING SERVICE CONDUIT e, = i . Y i
11 IR ERT] g FROM MEA/PEA'S POLE, Il ||u|rsr”“~'——'25 M. PVC CONDUIT 2 e 4 i :l H, .
° 1 i IRENEREANEN! S A a
, g b = SIZE AS INDICATED ON WIRING DIAGRAM Yoot rifin . FOR GROUNDING CONDUCTOR ila™
Fal s 1 il thartiniainiy IL
| el T A N ‘9 HHHH et - 1
TT TT—TTTT g S :_"__-t-{
S - S = ——EXOTHERMIC WELDING 5]
* SEE NOTE 3 ) \
~ U! A | -~ GROUND ROD @ 5/8"x2.40 M. * SEE NOTE 3
.10} _ LENGTH 0.10 .

PLAN ELEVATION SUPPLY COMDUIT, SIZE AND NUMBER AS INDICATED ON WIRING DIAGRAM, SECTION A—A
AND SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.

SUPPLY PILLAR ON CONCRETE FOUNDATION

NOT TO SCALE
[—L__] W
l_ I NOTES :
i
T 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
Y OF 20 MPa. (204 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.
THE DISTANCE MAY WITH THE PERMISSION OF DOH BE REDUCED OR SPECIFIED OM THE DRAWING.
. THE EQUIPMENT, TRANSPORTATION, MAINTENAMCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S
GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY). y
5. THE PANEL SHALL BE CONSTRUCTED iN 2 MM. THICK (MIN.) SHEET STEEL, GALVANIZED, ONE COAT OF PRIMER BOTH INSIDE AND QUTSIDE,
x| ﬁ =l AND FINISED 1 COATED. THE HOUSING SHALL BE OF SELF VENTILATING AND PROTECT THE CONTENTS FROM THE EFFECTS OF WATER,
DUST OR INSECT. THE DOORS SHALL PROVIDE WITH A PADLOCK TO PROTECT FROM OTHER PERSON.
6. ALL EQUIPMENT AND WIRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTORY ASSEMBLY.

o

J

Ll 7. CIRCUIT BREAKER SHALL BE QUICK—MAKE, QUICK-BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CIRCUIT CURRENT PROTECTION,
3 TRIP RATING AS INDICATED OM THE DRAWING.
FENCRETE POLE - 8. LIGHTING CONTACTOR SHALL BE DISCHARGE LIGHTING LOAD AND HAVE THE RATING OF CONTACTOR AS INDICATED OM DIAGRAM.
a 9. PHOTO SWTCH SHALL BE OUTDOOR TYPE, OPERATING VOLTAGE 220-240 VAC. THE OPREATION SHALL BE FAIL SAVE BY MEAN OF THE LIGHT
— ARE ALWAYS ON, IF PHOTO SWITCH IS FAILED. THE EQUIPMENT SHALL BE SUITABLE FOR USE IN TROPICAL CLIMATIC OF THAILAND. THE RATING

SHALL BE ABLE TO WITHSTAND THE INRUSH CURRENT TO COIL. THE LOCATION CAN BE SUITABLE ADJUSTED AT THE DISCRETION OF THE ENGINEER.
10. THE SIZING OF SUPPLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USABLE SPACE 10%(MIN.) FOR FUTURE ADDITION,
ELEVATION 1. THE CONTRACTOR SHALL PROVIDE
~ LOAD SCHEDULE WITH CLEAR PLASTIC STRIP ADHERED ON THE INSIDE OF THE DOOR.
— ELECTRICAL HAZARD SIGN OF APPROVED BY DOH ATTACHED ON THE GUTSIDE OF THE DOOR.
SUPPLY PILLAR ON CONCRETE POLE = LIGHTING AND RECEPTACLE EQUIPPED INSIDE FOR MAINTENANCE (IF SPECIFIED).
HOT To SCALE
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e

ORANGE REFLECTIVE SHEET

50x4.5MM.(225 SQMM.) GROUNDING
ELECTRODE CONDUCTOR (GALVANIZED
NOT LESS THAM B5 MICRON)

ECO1 (THW) CABLE, 16 SQ.MM.(MIN)

Rz

“—EXOTHERMIC WELDING
5/8"%2.40M. GROUND ROD

CONMCRETE FOUNDATION

GROUDING DETAILS

NOT T SCALE

SCALE

T

LOCATION OF LIGHTING POLE, AT GRADE
NoT 0
ATALLIC POLE

Zx2.5M
upr 10

f (RETRC — REFLECTION LEVEL 1), 0.15] BLACK *
TIS. 606 :
A 0.15] WHITE *
t 0.15] BLACK * ~——QUIREACH 3
D15 WHITE * + BRACKET
LA i %,k / h
0.25| BLACK * *_H__hh"‘"‘:;\
| e ST T A A
’ —SEE DETAL A SEE DETAIL A —-- ||| SHOULDER SN N i TLT ANGLE |
\ g ;
- { S EXTRA EMBANKMENT —, % .l : | |
\ ) / A - | * SEE NOTES
/ - LY L e—
i J_l_f D7 +__$H.L
g a 7 0.50(MIN)
(MiM) ——| fos DETAIL A
S0(MINpeee
i | |
9y 1] ) i
4 SEE NOTE4 A0 £l & L =
< | < 4
ves SEE NOTES E| £ Y| |[IAPER APPROX 1:140 |
[ w o
=11 =1 L7
%: z 3;
= ; 2 &
P 2 N 8 =
. ¢ = & 3
= s s \ G| TWO-WAY TRAFFIC DIRECTON 2
= s X\
t—CURE —————- 'SHOULDER EDGE N
— ]
WALKWAY PAVEMENT Wi i
] = | m ONE-WAY TRAFFIC DIRECTION e oo
- I <
58] 2 B3| gsp ——PAVEMENT EDGE \U\% J o OVERHANG ! %
— x P L
L H -
= E
= &
. = l é
A Qi
|
1.50 al
LIGHTING POLE, SINGLE ARM
woT L SCALE
ON WALKWAY ON SHOULDER SECTION A-A

MZ!ECHJ. 2.5G
(TP

uu2 LSO (THW)
LANTERH 5]

|
b
7

ALUMINUIM PLATE OR BAKELITE SHEET (TYP.)

1

- GROUNDED JUNCTION (SEE NOTE 6)

CIRCUIT BREAKER /FUSE OR RCD (IF SPECIFIED)

SERVICE DOOR (TYP.)

TYPE1: FOR LIGHTING POLE, SINGLE ARM OR DOUBLE ARM(1 PHASE)

TERMINAL BLOCK (TYP.)

MAIN CABLE LOAD (TYP.}

g ROADWAY LIGHTING

E LIGHTING POLE INSTALLATION FOR GROUND LEVEL ROAD

g -  BUREAU OF LOCATION .

3 SERVICE DOOR DETAILS DESIGNED : Do, & cousurawts |onegken: 70500 DATE: OCT 2015
g NOT 0 SCALE SUBMITTED : ‘;"ﬁ;" o EOALE: A3 SHOWH
g sl ﬂwﬁ g oWG No.EE—~105
‘:' ReF. REVISION sionatoee | DaTE | d (FOR DIRECTOR GENERAL) BHEETNO: 180

ot = L |
{ ] BASE BOLT —F s el
| TILT AMGLE TILT AMGLE ‘ 44— 1" | ‘ — = _{ |
| e
i |
5 PLAN
‘ NOT TO SCALE
RHR G
i T !‘—‘ ——'1 10.05(MIN)
T | TAPER_APPROX 1:140 GROUND LEVEL —
T | TAPER APPROX 1:140_|
g ‘ 1-RE12 ——— I' )
2 8-RE12 N\ .l
g b
3 RBS©0.20 - S
Qo —
=

x -

e
’__.T

I_ OUTREACH QUTREACH i I ’_\;_._._. T

1 | \_ N
_ 1

BASE BOLT #1°(OR 25MM.)

PVC CONDUIT

TYPE 2: FOR LIGHTING POLE, DOUBLE

CABLE
CONCRETE
SERVICE DOOR
OVERHANG %ﬁ ’___OVERHIANG s
I ot | 0.10 LEAN CONCRETE
2 ! — e 1:%6 BY VOLUME
0.10 COMPACTED SAND
LIGHTING POLE, DOUBLE ARM LIGHTING POLE FOUNDATION DETAILS
NOT TO SCALE HNOT TO SCALE
TABLE
”E(':;'T xieu) | view) | z(em) REMARK
g 40x40 | 80x80 | 120 | FOR SIDE ENTRY OR POST T0P MOUNTING
12 S0x50 | 100x100 120 FOR SIDE ENTRY OR POST TOP MOUNTING
NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 30 MPa. (306 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.

. REINFORCING STEEL SHALL BE GRADE SR24 (TIS. 20).

. FOR THE CENTRAL URBAN AREA WHERE CURE CONSTRUCTED AT THE EDGE OF PAVEMENT,

THE MINIMUM CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NORMALLY BE
1.5 METERS BUT NOT LESS THAN 0.75 METERS. THE MINIMUM CLEARANCE MAY WITH THE PREVIOUS
PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWING.

5. THE MINIMUM CLEARANCE BETWEEN COLUMNS AND SHOULDER SHALL NOT BE LESS THAN 0.5 METERS
WHERE NO SHOULDER, THE CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NOT
BE LESS THAN 1.5 METERS. BUT WHERE THER IS NOT REASONABLY ATTAINABLE SUCH BRIDGE AND LIMITED
SPACE AREA, THE MINIMUM CLEARANCE MAY WITH THE PREVIOUS PERMISSION OF DOH BE REDUCED BUT
NOT LESS THAN 1.0 METERS.

6. THE LOCATION OF GROUND JUNCTION CAN BE ADJUSTED BY THE DESIGN ENGINEER DECISION.

7. THE PILE FODTING USING PC.PILE [-0.20M.x0.20M. (ALLOWABLE LOAD = B TON/PILE) IS REQUIRED.

FOR SOFT CLAY OR SLOPE SHOULDER CONOCITION. THE CONTRACTOR SHALL SUBMIT THE PREVIOUS DRAWING
TO THE ENGINEER PRIOR TO CONSTRUCTION.
8. THE PAINTING AT THE BOTTOM OF LIGHTING POLE SHALL BE ALKYD COATING (TiS. 327).
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SINGLE BOX TYPE A
LFOR D 290 CM. AMD W <28 )

TRANSVERSE ELEVATION
scALE 140

SECTION A-A
SCALE 1240,
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" MULTIPLE BOXES TYPE B
(FOR 0> 2400 AND W<2OM)

| SMMETRY
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A L R r——h : E e e e e S _L/_-h ] ]/7-7—" ["‘ /“l } g I o - . W
' . v o o i — e 'NOTES
. l“’_ ? 'ﬁ ""inﬂ—_ : 1. mm NOTES NOT MENTINED IN THS DRANNG
'\_Q b J_l ¢ Dwa 0. 80-02
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oo E.! 1140 HALF LONGITUDINAL SECTION 'I" BOTTOM OF BOTTOM SLABS OR WALL WHERE CLEAR
i : s cover ©F 5 CM. SHALL BE PROVIDED
i REL - o ALL DIMENSIONS *SHOWN  ARE N CEINTIMETERS UNLESS
:

4ﬂmmmmnw—mum n

8. I'I'Ilm“lmﬁlﬂ mumu “
O TRST

& THIS DRAWING SHALL BE USED FOR EXTENSION OF EXISTING
R.C. B0 CULVERTS WHICH MAE CONCRETE COVERING 2.5.0M.
e K

8 P o 5 R
= T I

h-m 4@ 48

-8 kN a8 "

]

5
¥
N

h-s40 48
h—i & § OLAPPADS)

—_——

L

\_-u.

© MULTIPLE BOXES TYPE C
(FOR D > 240 M, AND W3 250

@ |

MULTIPLE BOXES TYPE A
tmo;mcnmw:sumq :

KINGDOM OF THAILAND

RIGID FRAME RC BOX CULVERT
PLAN ELEWATIONS AND SECTIONS

DlTE-!.I..’fS‘H

SUBMITTED : _'ijdm SCALE AS SHOWN

DWG. NO, BC-0IA

MMl pmecToR ceMERL v SHEETNO," 194 ~




BAR MARK a2 |BAR MARK 8.1 h‘":“KWWNM n o WARK. b

7. SEMNCRETE SHALL HAVE THE r-Dat SENINUM UTIMATE

U LIVE (OADIG 1S 20-ed

| ALL FUIED B6 GOLUMN MARK 3% MIEC AP ECARLE

um STEEL STRESSES .
LN LN Tan 00 K3/ M
TEFORMED AR, f ® WD KBSCH

1S WORIKING COMNCRETE mmu-wwu"

BATES O rtari EM. A
wm;rmmmfmmmw
CEMENT CONTENY OF 220 WE.FER CUBC METER . OF
CORRETE THE FOLLOWE B THE SRKRESTED
COMCRETE WOC PROPORTIONS FER CUBIC METES |
YR | PORTLAND CEMENT P

: o N
CRUSHED MOCK O eRAVTL o.u'lf )
WITHTHE MBI SLINF OF 1 OM.
BEMARE & 4 OR LARGER snuj.nmumumm
DEPCRMED RARE, OTHERS GHALL BE TIS 3 SRAOE SR24
LOCATIONS OF LAP SPUCE DFF RESARY SHALL B
APPROVED WY THE EHOREER

LAP LENATH BIALL MAT BE LEBD THAN A0 DIANETERS
OF TN AR FOR PLAR MRS AND 24 CLMMEYERS OF
_mmmm“

Measeor mmum.m SR PHATE RERTWN

FORYLANG CEMENT TYPES CONTORMEG T To B
AL WE USED TSTZAN OF TYPE( SONTLANG CEMENT.
WORK THI LIAWINE WITY W, HOB . A0-0 A0 I-04a

N SNOLE BONED. ML FRURES M CoLIN m&
ANE AFPLICABLE MOH mmuﬂ

scaLe

L i N | b ET
@]l lalsr @|[Fls|L|el|0], T@ @ @i @ @ | L) s. b nuau‘t_ L. Fls JL : L :
oM. [OIOM 18 Lomiom) B o fon | ® [omtom]em | cie] cufon B o |®) fon] i oulcn | ® |on]on|® o g oM, o, u gl o] cu [cha.| . . #i8|w|n @l = | S éii'v AL nov:s':.
o-20 | [ ]8 [wj2e] ajemof1oo) 4 JwS5/wojoo lze | wolzon| « {20 20| 4 |@fn]- |- ]~ |4]3|2=0] 4 malms .. o= 3 60 TRERNE I AL st d|e |« ’ o vl=0] e jin |2 '
a3-80 |is5 |20 |8 | majsesi 4 lamo|mof 4 5 |feo {00 {25 |wolzes | & |30 ;12| 4 | 4 [ = [ = | e ] 3e]gme] e s lins - s 360 4 i [wo|o {278 |mo |&m alaslm 4 | 419 baol 4l {2ec| ¢ cemen mmaneTERs ane
oo SiolBO LB L2040 {20 1260 4 jem0lloL.d 100 100 { 205 11901206 L. Lok Lo L f o e o TN N TN B P Y e - a2 10 L s-to5 fesn msomr ineelew -1 | @ttt alw Rk SRR
-85 |Zets | ea2es] 4 hno|wo| a walwoien | mo|25) ¢ tas Jo | adanfa]| o]~ jobajo|oos [wslies 4~ 22a]” 0 8 |1 jmesnesiceo jmenizec]| 4 (a8 (13 b a | An s 4 30 4 |3 50| 8 (@ |260
= B2E= 300 16.5.| 20 (8 | W3 (2651 4 bwojue| 4 WO [0 25 |mo 25| 4 145 (7 | &« imlm'l |~ | - ]a ojeee|s oo H a6 - 300 850 ‘8 | jmamasizeafoeslzeo | w (a0 [sn a0 | 4} w 4 |30)s20| s im pen
g |wm-3mime|zain pia |ess| 4 jroofbe| 4 00 | Moo | wojzesfa jes || 4 {0 ]~ -1 | 4]0 [m0is]nsne § | 368 B 1w |oealmesjseojoesizeo | 4 Las jex s la0la | of solesal 4 lacjazo] e [a lieo
W F|Tmeneiie Jrege | mnjere| 4 souelia| & RO | WG R0 me 232 E 4 A |17 8 [Bafe | -] -0 | &30l e N ke LW 2 are- ano 50 ‘8w jazerEsifecimaiese ) 4 (45 jex ]| e | 4| mizen] 4 (30 jmo] B | W pe0
4si~woajrzelen |0 (B |zro| & Husmo| s wrACzSizzo  WaBsoc ] 4 (43 (7 1 8 Psn i [~ |« |« | 4 | 0]jomo]n 198 aF - 0] =TO -8 N [ralmy 2o imanzio] 4 j4s e e | wolwm | 4] mmjess| 4 20 |220| 8 | san[zs0
s 8 wi-rcfas {20f e B loro| 4.k 2ojlgo| 8 WA TR | 220 s Bon ] 4 | a3 i % ||l | - - - 4 %] e [ B -E 2 LTIy 7Y sTo + Mn.lna.‘lno'm.gw 4 /45|20 | 8| 30| = &f m|ooe]| 4| w0 - R B ] ll-leeu.
yl = - wg| 5 POt a8 [z7al & :mgso ] wey uesl 220 wehizoo| 4+ (42 47 | ¢ || B = - - & | |aso| B 125 3 Nl -0 370 2 |pojaesiises|2e0 [teesipao | 4 (48 i23 | A (a0 4| mi2ss w {30 (20| 5 | lae]me
o 901= WSO} 34 |20 | @ I |Zt0|. 4 & wo[in0o | & o oes | 2:0 |masjsoc | 4 |43 |ar W |wja]-1- - 4 | %2503 B ELE i B L T e W | n. jmes{mzslzes |mro(eol o |4 |23 | & [ B0 m 4 28] 4| |30 8 |12 |80
vt - ol 3r | 2o e MW |Ero | 4 Jg RO(1BO] B WY e 220 wes|son | 4 | A (T AW~ | - - 4 | 2 |2z0 18 o 108 — KRO05. 3o |-+ S | 0 pmelmenioen kesizeo) 4 | 4 J28 |y [ 30w &7 EN|288 | &4 | 30 |B20| B 2 260 bl
wo-wonl 3 {20 [ | edzro| & Emajlec| e was el 220 (menf200 | 4 fasjo | 0w |- [-]- ]2 | B ™5 200 - 1500 T OB | w praalianizeciimesieso | 4 (4o |23 |8 (20 |m | 4] zsize8) 4 |30l B |1k |260
S . s : h : . e i . " : ¥ "l .
. Es sl |o%] eoloielale K ] - I O _|88|® 8@ P
o-30 1% |20 f6 [ [2e0] & Rizo(im0| « wofwe |25 [z x| % (o J22 )4 (48|01 [ - |- [ = | # | %0 |2e0] & [C o- s} zo ey ws {aen| & & B (oo [mojorsfoe fevei e imB[20 [ afaafr | 4] mizea]| o [50|mo] 4 [15 [reo
-0 (ws|2o0 (8 |wa|zes| & wrolwe] a4 wolwo [z |aio Jaes | 4 Yoo {20 ] ¢ [ws|w |- -1 -1 a!m]jzsa]s s Hewo ] 20|20 zen| "4 iwe too|w |melme jzro| 4 jmelar jalas|e | af olees| 430 |mo] a{m |peo
om0 W 120 (8 |20 |2es) 4 pwolize] a wofwe |2w|emjaen| 4 (v (en] & el o fo | -] 4] v0]|cen]| s |ime w-mo| zo|. o sl # s {15 jreeslineaiscoluss|zeo| 4 (30 j34 [ s ianim | o) solze8] 4w [2m0] 8 [m (260
-z J2o |8 | 265 4 Rwalwe] 4 wofimo |z e (22| 4 a8 (v ]|« [ m{- - - 4 | ™ |280| e wsi-218] po | o8 EOT 4 ‘8 | w jexstins|20 eS| 2o A Lan M & | 4% | a8 4 mizee] 4% [mo| m | K (P
R -Wo|wE j e [ wazei] 4 Hwo|wo]| 4 WO 000 o5 (210 (225 | 4 (a4 e |« i i- -]~ ] a]|soisea| s s ne; we| a5l 2 e | a; "B [ks imenlnesizeo |od 200 ; 4 fae |3t [ 4 fsefw | a4} wsizen| 4 | 30 |380] 8 [ws [2e0 WO
‘ _lmm-smejire] ae | e -] oenl 4 ltimeime | 4 waiws jam: oo |36 | « s fw | o |[2e{and-{-§a 4 | 30 ize0 4_" e es’ o - 78| 2280 2o 5| o -8 | me me Wizl em 1 s 280 Asunlae fa|Bolu 4| 8 m 4 |30 {880] 8 |EB |260
5- E|am-azois |pole aa|aref 4 poojico | & . 00 1100 |z (210 jzze | & |an fre | B [Bo|e | - |- i | 4] |ze0} 4 Jicn]{ns m-q3al 2] 2 Lol IR % les prafimasieeo bies{zee ] 4 |as|w | s Iv]n | 4| mieesf 4 wo [0 | B {mes | 2ec
ani-noplr2nlec o [is |prof & Beojmol s Was s gao[atasct 4 (anlm |6 [smjw |- |« [« | a{m i) [ox|ws 4B -900] 307 28 m| e Pp (U memasizeo jaasltec| 4 Jasju [ B s0o{m | 4] esfess]| 4 w0 jase| w jasiaso
o [ Q[sm-meniza fao [w 18 |2vof. 4 Risofmal 8 Joageesizzo [amsissaf 4 fuaim | « [ 30 w | le [ w|a]s0lemels jue e i § i ~1a0| 36 |25 50| a © 8 e fwejizeni2oo [penlaen | 4 Jas |3 | & fa|m | «4f wolzea) o4 | w]mo| o @8 {wmof 5
= THi-900(30 {20 | & | @ j2r0| 4 paojise| w e uas| 220 ams{zzcj o« o i | 4 |2 Bl-d-|-|%]%|20]3 |usling P01 ~ voo| aza| 2= ara | & 8 fres jsea|men|zen |misioeo o4 fas (%] s R IR a[-mjpe| & | 3o m0] 8 {ms |veo
wi-i0d2a {20 [ o |1z |zro| 4 [Rims|me| B ey caslag|2asese] 4 (safie | & ||~ |~ |2 |"a] |mm] s 98 Sivel - o] e | = Ho| 4 Bl pewsfieateno boes|zen: o | e iu e l3eim | o] mizea; 4| wlsme| 8 o |20
foti- 00| 32 |20 & | sa |20 « frunliea} 8 o/e.s | zeo famaizsa] 4 (4p jw | w | sofw |- -} {4 selzeo]e i lis 08 « 1200 m1 | o8 ol a 5 {n paealiezec jmes(2es] a7 jas fu [ a| st | 4] w|ms] 4 jme|ae| B (12 260
o - oo i {20 | 0 | ma{z70] 4 [tao|mo » o s{ceai2en [panmo ] 4 (a4t o (20 @b l- |- ia|slze0]|s | {m 1. |leo-most on | 25 o] # o |0 pacleseso |vaisteno [ 4 1 4s [m | w |20 e | 4] ealeon| 4| w00t w [ Jeso}
e | || | | ¢ @leleeleel [ : AR , . y * * . |®8e
a-30 | 126 | |vs|eer| & fruo|ieo] 4 ue losmlzwimas] 4 fax jaw| & {ws| @ |- |- 1 - ] 4| %0]eea] ¢ |ren|ims - 30 |28 | #s: {aoo| 4 [twelzee| o jms Jwo{ e |z Jimo [20n | 4 Je2n|ne [ 4 [aslm | 4] tmlmc| 4] 20! 4 w3 |zeo} ,
B-eo &N Po |8 | B |200| & [Mizo|zze] 4 o |238 [gmw fass] o (28 [ae | o Janfuw [~ 1w |« 5 & | 30{200] o | ma|om E LY WETHE- 2 400| aijtmaiz0| o |8 |me|sae{ovs [1a0 jons | 4 jm [or [ & [a]p 4t mizo| 4|20l 4 an|eic
W s 2o o |8 | 2eE]| & Fnplazog 4 10 [as e (sam | 4 (8 o] 4 anlmie |2 |- |4 | 30|26c| % |i8s e [ w1- o |2 ] 400| 4iii0 a0l e |8 |MEdBEs B0 MEAT00 ] 4 [ M B ) 4 | 4807 4] 352901 4 ) IR(B0| 4 {0200
- 81— g8 B (zes| 4 [raojaeoi & no |mslew faso ] 4 [aw[o| 4 jasjaai- |~ | ] & moisan] & | s o | - aas| an | 28 ot s (tmofzec] & ims fangemalaoo [Mesizoc | 4 |4slax | 4 |aslw | #aj2e0] 4| 30 [2e0| & jiem|20G]
ﬁ : 2-no0(marire {8 | W {206 ¢ eolzeo! 4 te (225 T em (338 4 janfeo| & jaa[m i - |- ] 4]s0ime0r 4 |nalan Y ne-wo|ms | o 408 4 |Xr01290] & g8 MEAMEA 00 aigs0c | 4 (48 im | a4 [Becs 4] #6|200] 4| 30 200; & |mBizso)
S| su-5]zo [20 (& s i300] 4. (e [zz0d 4 N0 | ERE-LE0 (B3 4 raf L 2of 4 J3e|irio L — )~ | o | 20lzect 4| gelas g1 wot~37s| o8 | 20 wom | #iZwe 2601 8 Lz p2smen|mo jues|soo | o {an ([ |4 |w |3 ] 4] m]ese| 4 | w0 |ae0] & jws j2eo
. se- o)l fpo | o [ Froo| 4 jtmojam| 4 VO LR 0 (236 4 len | BOL B M |@ i |- |« | e |dojreoy el wjes WY o3 e am| 20 | o 406 | gi[kmoizeo| & |24 jaralieralao jreralaoo | jas a0 e | we|en ] 4] mmlesc|. 4| salsoo| 3 {wsleen
w | g fem - eenf B ol 30| & fpip0220] 8 jus hesiiid]aofaeniaend 4 Jas (o sdseiw Lo |- |- (4 | %o ]ze0] B | wealom o “ fam- soo 20| 2s o | ajjtueisec] B tos heeslras| a0 peaizea | s (s lm (6 (mies | A wyizeo| 4] w fasa] 5 Jmeizee
0 Il bl 4y [300| & |ewojazo) 8 MRMIMEE Mo inesiae] &4 (4 o 8 im0 |w ['- |~ (w4 ] v0zmo] o] mefus| 3] gl 0a 0| e {410 | 4ilsisolemo} 8 | pea ez |wslaoo ) 4 len | m (e e | 4] a8 liso] |0 [nsof 8w 2wof
o I abadd B ol fsoc] & jraojme] 8 gt bt B d i i Il Dod Bad P B I SR AN IR IO B T2 P8 Y 2. 3] B im0l 4|25 i . 20f 9 |wd maslianizon [MeBizoo {4 (42 | |« (o |an]| 4| mwimo]| 4| w |smof s |me o] T
| vad - ma) 9 | Ir [300| & [zuo P2e] & MEB{WEE| 240| HRpYI40; 4 (48 WP W7 [« F -] -7 ] w0|ze0] e 2. S s o] s0f e . 0] 3 In paraliees)zoo [Mes(z00i 4 Tes| s | |0 (e | 4] esf2ed] 4 | 0|0 s | [2mc] o
B4 = 1200] . b w300 a4 |trolezel e 1E3|was|zaclpanizao] 4 fas jao] vl swim [= |- |- | 4] m|2e0] s o ] st =200 23 | 28 LY ame| & |k prsluas|soolmasizco]| sl m [0 [mo|mfu] m|mal| s | %0lame] s |2 jemo
¢M-Bﬂl‘1 * [ [zog| ‘4 jree (220 & veslizs zac | 2ixAo | 4 |aw l2o] e (Bl |- |- [ -] 4 i) ials: Y oo -] 80§ 28 4 20| -8 {1 paasfeesisocieslaoo | ¢ Jeasimf ol ] 4l tafawo]| a | sajas0]s | |2e0
e I I A . ik % gieele|sle L - . ¢ [ olelol ™
' o d0 B Lotad B it Bisid IR wmyjaeo(sca | & {28728 | 4 (48D fn {~ |- f A %ieed| e ] wE 2w o - s | zezzs{ = {e5s zow |majeos| s fmslw .| afaslir.| «lnnaeo]{a ! 5o|nec| o [ew Jawo]
2 G0 B |ees]| 4 [gmmizec]| & 2ui-indo [pen | 4 |of {24 | 4 a8 fn j- 0= | n p 4 veieno| 4 | eales 3 - o0 | 2s |zesy s 200 28d 1o {298 as |oa |4 fas]ey | ajesjuoc]a |wm|2ecf 4 |waifzeo] W
s-m 3 200| & |gieoiz20] & jenslado [sas | 4 1va jp | 4 fasim{e |~ 4 |3oieso| « i o % - o2 |zve] o e 1eme | 2o laz.n | 500 splaelafumfir } alwn|oo] s | do|amc] s |® =
EER LRt LS 298|: A frenizao ] 4 28| Mo toke:) 4 Len im | 8 43w a9 ebay 4 el {78 i - {2t01290, [3ag ersinea 10| a8 { aa| & | 48 ] 4]me baeo| 4 | m l2e0] & {1ae
a8~ g0l iTe| mo e | WO | 220 |- % laze | deofzen] # {ea i 4w = 2. =80t & - s |2l w il s 200 jues 300 | aw|3afa | m|e | alszisc| 4| Wizl e
. 361 - A7B| 20 |20 | & 500l 4 pmelzzo| 4 |4 ems a0 lees | 4 lan l2s| 4 {mojr == || ae|ma] 4| o = |-E [* -3m| ep e @ mo| » in [es]ides| 200 Juas b0 M pid{m B ] s]szjmo; ajv0jem| e
1 | = [sre~as0], s 200; & rueimo| 4 1o |280 (240 et | 41 40 (20 '8 (B[ |- - {5 [ 4| ae|zme]s 2. J ]| Uist- amn|am sl 20| & | pizalasisoc [mes)zoc | mo 3]s |aelea] a{sx|sec] s [-oo|meo]| 8 |ju jzm
O | Y- wao|, 20]e s00{ -4 ruwoizzo| o [wes{ues s |rea[zedaro | 4 |45 b2 s iy [« |-]- |4 sdz0] s 28 ‘o - oo | aeste| w 200] B.|u ezs|wealnoo [mes|aoo Az bse |w [‘wn |es | almmizazo]| a fao|sm| s |u {200
g | g|m-m - ER ] so0] & [risojzeo| 8 {ws{vea{uxsloscfsmsave 4 [as jeo | w {mw{mi-| - (o | 4] 30wl 8 s ] gsi. ﬁ LRI TRE. 2 H en(2io] # v 3lnc0 vesane | 4 {45 jaa | w M0 lax | a4f'mixc] s |aojzmf s |n |0
S| & wwoof: #o |« 6] 4 Reiosa| B jeajms|ues|voftanare] 4 [45 t2o | e | m (v i- [ - [~ | 4alselew] s g P ™ -sm | aa e w | 2o0] & [0 hzejieas]soq w0 45 |34 | & |20 (28 | a] A fxo| 4 | Bo{nmnl 8 |9 |zZoo
ooi - ool 38 (20 | w soof 4 jtiolzen| 3 fi2s |meslimsloac (eanmiare] 4 [en 2|8 [Biw e jo |- [ 4] wizo]w - ] so |ars{ w-{is: |ma ilemelzeo | 8 [u  {resliaas|aoo |ueslso0 48 |34 | & [ mojen | of wnjazo| 4| woizec] 5 W jzeo
tond . 1900 41 |20 1 W |Eeo] & jzm0iizo| w aofamsiaro)| 4 Jas o | & B0 = 1= (- | a0l s | i [Bs | al 63l o i@ o | «[tmelren| o |u |[axsiean|moo vz atise| o | |as] 4 sm|aeo| 4| j3m0] 8 {0 |rec
W~ won) 47 [20 | 8 | B |B00] & [tao]|zol s ar{warsizro] 4 |45 (a0 | @ |90 |9 |- 0o i | 4 psoiees| a | w[2m trm - 1800 i [zesd w0 {ao s jtoienc| 8 | ¥ (iesies!zon fwesizco aniss [ wise|an] «f wlmn| a0 jma| s }w |20
% - N . X SRS &ie) ; o D O e I S * elele
o= 30 20 |w | #{uma ._aiauo'm - vig| o) zse]|zad|een]| 4 (o8 (ze ]| @ [asfm |- |- ]« ol Bl B el K (IR RE-LIF.1% Jan0| . f2ao (0] 8 s wres]ess|dat {meniseo | o (muiex | 4 [we {2 | o] »0olhen] 4 ime [Heo| 8 [ 2o
- " f2e | " ;a0 aac] 4710 240] 4 20 | mo]2es|Re0 (276 4 (28 Jed | 4 Jas;w | - P - |- 4| % im0 & |2 ; W = w0 |z |aws. 430 | & jemo (310 | 8 |18 Meas|mxn(a20 |mas{szo ) 4 | ga {4 | 4| | @ 41m (30] 4|30 |wo| 8 |8 [wo
ol 130 e | s [malzsa| 4 [pieolzeal o o | oo zos leeo|27s | 4 | 3a (22 ] s [am|am ] F - |- ] alsoleoc] 4| W |ame ® ~ o | ezni 2w ol 4 |zaoiae | & |4 pasjoraioeo [maszzo) 4 [d0 | |4 s | 4l e imo| a|w (200 w4 [mo )
" 28 eo | & [ene|330| 4 [ruojzc] 4 | no | o|zrsia [an {20 ] e |lealm = 1= | 4 [ solzea 4, | | 238 L LIEX T TR S A 436] 4 (tmolmo | 8 (2B 21220 |emsl220] 4 [ 48[ | alas|r | ol ad|aza| 4 |2 [9e0f & l2a |20
= TN~ 300 #0 |5 | %Bl I3l 4 ipa0ia0] 4 oo | 19| 255 | o|3mh) 4 [ 4n (49 | 4 3T - |- L~ | 4| 30200 47| 8 =1 aee— 0| 25 |zZesg - ass| allpaoime | 8 ojes |mes|wes)ao ; 4 |asian {4 w2 | allem labo| o0 ]m0] 0 (@6 w0
= 00= WY e |m[250] 4 Lim|ro]| & 0| o 205 20 lsm 4 (anfae ] 4 BT =00 - - 4 aaf20e| &) @ 2w 2y o4 ='3r| 228 | evm | - wag| #jemeimg | o8 |ns ises|wge220 HEEEE_BENE RE_NIELE-FE IR RE B ECTEE
B | £ [sw-am0 pefe [waiasol e [tao)zec| 4 mo | o owleslami 4 (s f2o | 6 |90 | |- - |- ] 4] s|m] a]n s A am-am| = ;s wqe | o jtes|mo ] 8 |ms s |wes)aed 4 asi{sa |oiwim | e mm ju2c] 4! 20fsm0]| & jmsimo
G am - w0 J2c | ¢ | wizaf 4 [tolzec] 3 prsi2e0ipmn200]| 4 j4s 20| 8 a0 m |- | - |- [ o] s|wmel 5| eems ) o0 - 400} o5 |28/ o | 4 |rao|mo | & |ws (es|ims] o 4 anfse | alsa]wm|w]|es mel o] 0|aee]| 2 iaw e
o |8~ T80 go ] @ JirAlum| 4 |suoleo| B BEN pno jpaagaec |4 |4 boo | 6 j (@ f- 5 - 1-] 4l a2 8 [itelem -~ %0 o | et - vho| e | a0 & Jrmoimo ‘v trs lnes|eeslice azamao ] e | anize | u aiza | 4w (Benia | aa|mma| s jus mce| .
& L™ 22E| 8 | W8 uaT] 4 (2 0l24q) B, E2.0 1220/ 260 [ 4470200 | 4 432 20| A | i f- |- {- | 4] wmjme]| 8 |nsjew wi B v wef o |2 a4 |tolye |- & {1 meiwano [ezs[aco | 4. |an fos | 6 | Tof s f 4 Jan |deo| 4 | s0|zeo] & lus [nce
§ sl ~1080 we| & (s i a |two|2a] 6 :.: RN RS 0 [pexf2io| 4 [anizoi o0 [3olw |- |- |~ 4 miesol 5| e | 2w = 06 & watal| g {gen| Aacif 4 tieimo | 8|8 jmasioesisze fmemEzo [ 4 jan fus | e (w0 el & ] oeo| 4 [ v0|smls | g iaw
LT | a | w 5@ 4'|tme2e0] 8 |4 mamazwees e | 4 Jas zof ol [30|w |- |- |~ ] 4| s0l200} 012 |ems o =1mad ont2rn “ob e tigolme | 6 fic pres|ees|seo jeis (az0 ] 4 |an |a4) o 30| o9 | 4l e |voo| 4§ %0 ]2en]| 5 | & |30
ol - ool w2 fezn| B [zm] 4 |smo|2e0| B |en|oxsurs 2o [meqmmel 4 jas [0 4 | wlw |- - |- | a]s0le] 5] ] ol - 1m0 &S | w8 441 #itno mo | 2 ju Rolezelazo [mesizeo | 4 (am |30 2 a0 | | s erineo)s | selame| 8 |2 |20
*| : -. ¥ %* _Ielele|sle @l |- .2 P I e L2 MR IR I . 1% e
o-x 2zs{e | w]amo| 4 {tuefsio] « s8] uniens | 4 |as- e [ 4 [wnjn ta fac|zms] 4 {30 |0 s 25 ] 22e| 20 420 eljtmoimg | 3 |@ Jepdmeslive 4o da|a lasiar [} o] 4 {so (a0} 8 [ w 20l
»-e0 eza) s | 2 |3sal & {2isaizn] 2os |saofess | 4 Jos Jav | w Jas|ia {a | salomsl s | seisen] P2y : e2s| 20 B |axo | 4 Jeuoize | B | haniesiazo s 43| 4 Py | & Tee 20 o4 | m fan] oo [ BT
- 10 225 & | a2d 350! & jsrzoj 0! 4 2ss|mofaest & Jm joai s luplm | o | solommfa oo dam| o |18 [am : wal w. 1430 | #|dm im0 | 6 lizs ;meswmas)azo wiea)a |aw|w [4 )28 mofe |s0ia0| e nesim
51~ 223 220 |4 | 15, 2a0] 4 J$ra0| 60| 4 200 fizpsigeo f 4 [aslzz | a (a5 | 4l saizes] o |3c|aze] o | is {2 ¢ 228 | 2 436 4 lveajao 8 lwn mikiees|azo A janlw el fadas [sdo]| e %] 8 fusaom
e 3005 o Jz2n| e {ow|3s0| 4 [tw(mee] 4 eno lraeafano ! 4 |48 |2e] & (36 P | 4 |50 (zo5] & | o220 al b iemsp ] o § 30 ase | 4 leritimo | B {us |H2sjiseavze 4n || 4 [om ot jadoen (38074 |Ber4a0| 2 [ne{m0c]|
;| oo -] s dims] w § s | 2s0| 4 [pume|mec| « 260 |nzoeenf 4 |4 |22 | 4 |0 W | 4] sojuss| 4| aojszef o m|zss] || iaw -mvs|esdi a0 gl440| & lvolma | 8 [mo wes|imes| ase: 48 |m |4 2sfalanfooo|a|2a|em| 2 {nsjme
3 Z larn-ano) o0 |oont 0 [ W {2m0| & ituanfeeo] 5 oeo|mzdoso | 4 |as 2| |aolw |« | nafoms| « L 2ofsm] 8| wiass] {5 I eat| e | 30 adc| & rmeiae | B | (Beslinzs| 320 45 [ | 5130 )28 | 4 i |300]|4 [ 30|40 0| u |x0
A = 800 zole [ g [Fmy o4 ||| v eeo lizgalino | 4 (as |22 |5 |0 (1w | a[20 |2m| 4 |'B0220] B | @8 gan 1 ol o] 0| 5] 2 0] 4 pwojz0 | 8 | 0 |e2n|mes|wo o 2 foine|im{adonfaoo|[a [ima]| ale s
g o« - T8O Jome] v | W jmsl a |tuo|peo| = eoojaeloen | 4 [anjex| e [@jm 4| 25 |2en| s {30|me| s | mems z § w01 ~789| ws.] 30 807 4 |gue (Mo | 8 | b finzs|19es)sz0 48 [ B 613 | e misn|e- i mige| B[ n-]{mg
=200 % [oms| 0 [re]mb] o japoiae] & 260 [rermizen | @ [as 22l 6 [2c|m § & |2alom) o | s0laea| 6 | eane . ™ - oo | S0 | A dmo|E0 § 8 [ n limisisas|szo w (= {s)sejan | o] mime|a |[oo]lupl s 0 |mo
pote 000 44 {328 | & |wejrae| 4 jzwolzee] s 280 o[ 4 [ |22} o [2o|w j 4 eslomnl & [n0aeo| 6. 02 |28 0 - ita By | B 4| 4 tmolzwg i ow [ o jmesiiees|aes a5 |e jao|lm |aimizscls | olan] s ! w |
westo ool 40 (228w | I mis| 4 [tnjze] s eoofmemzeo [ & {avjee] o |20 | mw | 4 {es|pmy 4 [dos] 8| a|es w ol 5| 30 W4 | ifhaasimio | o8 | W ppisjisas|aze | e |salm’| o ]zmjsrn]a |woian] 8|0 s i
eot - 1soa| 22 |22miw | m fsms| & [tiojeeo| veo |manlzeo ] 4 Jan (22| w 30| wm |-a]2siem] 4 | w0 jrm| 8 | u |es 1200 - 1500 &5 | 30 Aec| #jtmojwo | 5| W {res|mesl 320 asim|n|Bofasba|2jsma|a|mjan| B] 0 |[xo
B H H . H 1 . . . . 1. q- -1 . B Lo . . . B . '
- - * * *; Delole ole ! , P 1.1% " B P

SOMM, 9985 " CRTIMM,, HOTTITRL AMOUNT OF BARS,

TS DAIING -SHALL B IS FOR EXTERSKN OF EXETTIMG
AT BOK CULVERTS WINCH HAVE CONCRETE COVERINA 2600

& ANASTED PRcM.OC Owen0.TR/T |

KINGDOW_OF Tt THA!LAND

MII!STHY OF TRANSPORT AND COHHUNECAT&ONS
: _DEPARTMENT, OF HIGHWAYS

" STANDARD DRAWNG
RIGD FRAME RC. BOX CUVERT
TARE OF  RERFOHCEMENT

DESIGNED  DOM. B CONSILTANTS I“'ﬁ'm"

BUBMITTED : FZ BB gy,
. [RECTOR OF LOGATION & DESN DASIN) .
APPROVED:

[¥05 onECTOR nam; )




' . £
a 2-p4 = wo -
4 i [T : : : |
2 © v R — 3 {I 4 TABLE OF REINFORCEMENT FOR HEADWALL OF SINGLE BOX CULVERT '
. — " i g i
] i V2 (NEAR SIDE) P V2(MEAR SIDE) : ; ;
£ ! “F VTP 0T T VAR 806 - : bl " v | v | w | o | om
= 2 o — oo 4 JSULYERT T T T ‘maw 33 scEw. a8 : : :
E ~ - 4 L [wm|u -
:‘ 1] ] ] L st szl |m sz flu|m (2 |u|m|s2 |p| @ |@|8|@ | 0|@|n|@ |8
Xz ~ L H] DETAL 2 .
“l - : _ Te2s : s
: £|ﬂ 1 Wi+ 8 imm@‘ﬂ “ .0 L1 L] 30 L] .0 B4 8 L L] 54 T 04 5T .- r - ” 3 k4 3 20| 3 = 3 L R 20 | 3 -
g % | 60 | w8 | so | ® | w0 | &8 [ es | w3 | o8 | TR |[voa | T3 | ws | v | e | W s{w|a3|{e|s|w|s|o]|s|m|a]as
-] V3 12 STRRUPS @ 30 .
- = — ' - —y £ L] 0 21] L] L] 140 L3 az | 148 [ | m 1] oa ] o4 3 i 0|l 3|20 3| 0|3]| 3|3 2|3 |4
H-‘ L G2 2o *0 4 8 -] (20 - L] 45 - ws | Wi (1] (1} ] Li1na " ¥, 3| % 3 w| 3 ] .‘ »0 3 0 3 -
SECTION A=A - .
waT : I 10 scaLe '"Frm' ”o 2o " L) -] "o o 108 (L1 we ne 2or ns l?‘ 84 ns w2 3 0 3 0 3 20 3 0 3 0 3 L]
" i W 0 "0 148 B8 L] o "ne ne “a "t "e "l 1L ] MI (L 1] 134 T 3 E ] 3 o| 8 -] 3 -1 ) = ;] 4
H r Bo | 120 | a8 | 88 | @ 1o | 3 | 23 | we | @3 | 20| | e | 2sa | wm [ zor | 3 | %0 3 20| 3| 2| 3| 03| @34
"r | wo | mo |23 | 1o | me| 2so | e | ma | 2se | me | vas | 2es | w4 |2 | ape | M2 s || s |m|{s|w|s| o 3]w|[s]a
) - I[ ! o "o (1 1] (1) L] |“‘ L] . ne e 148 20T | 148 L1} 84 L] 22 3 |3 " 3 (L] 3 ol 3 " s -
= 1 : L] - B ' wo | mo (238 | 7o |.ms | wso | sz | a2 | 2 | esa | v | 2es | e | ey | 328 | 4T | 334 3 %f3|m|3|m|3|30 3|1 |34
9 o1 ' '.' ' 4 ! i wo | 1eo |2rs | wo | 20 | zvo| 1z [ie2 |are [ie2 {urs |3 [ims [204 [ sm2 | 204 | 2er [ sl | 3|03 fw]|3]0]|s 0] ]
—_—1 = ': : - 1! = : o mwo s - 20 .| 210 7T | T e T i M e e Mt £ 1] 02 3 k-] 4 0| 4 o] 4 30| 4 0| 4 -
T My - a ¥
' : : - _E- 20/ 10,1320 | 88,/ 20/ 35f o0 | ves | 3ze’|iee | zox | 3ey | 2oz |30 | 44n | 238 | 338 | 3 | 30| 4 W | 4] |4 304 ]9
' ' / . ) I i i 240 | 210 |32 | wn | 20 | 35 | 204 | 204 | nea | 204 | 27 | 2an | ar | 203 [aan |23 | 300 | 3 |20| 4|10 4w |af20]4 |w]|a
/ L B : Ip40 | 240 |veb | 98 | 20 | 300 | me |[mec{3v2 [me [Em | as [@m |2z [ooe zTe | w3 | 3 [ | 4 || 4| m|a| Do) ]2] s
T a0 | 240 | | s | 20 | ae0 |z |23 | sra | ase | nes [ 4 [2es |2ar|son |mar [3ee | 3] 0| afue|afmialojalm]lafa
" ’ L ‘1Te o 408 | W00 225 | 400 Az z4Z | 414 meZ. | 184 Al e Bas L 1] 303 _| 428 ) | - o - L] L] 0| 4 w e -
u ' DETAILS FOR SINGLE BOX ‘300 | 270 | 4os | 100 | 225|400 | moT | meT | aie | 287 | 274 [aer | 274 | B9 | 365 | B | a3 Ja|se|ajw|a|w|a|s0|almwias| s
1 B Laid ™ BCALE 300 | 300 |4s8 | ns | 25 |4s0 | 270 | 270 | 4es | 27O [2e9 | W18 | ZEW | 340 | €38 | 340 at |4 (|8 |®m|s|=|a|]|s|m|8s |4
-\T: Y b ‘330 | 300 | 488 | us | 25 | as0 | 208 | 205 |ass | 208 |204 [om |04 |es | ene |3Es [4sa | 4 (30| s |iz)8 | mia 0B jmiE |4
"M ! {50 | 330 | m0s | w0 | zzs | 00 | zew [zew | ®7 | 2ee | 320 | o7e | 320 |BTe| ToT | ITe | 8M | 4 | W] B BB LE R L B
1 L ; HE==n ; ; 340 | 330 [mos |mo | ez | soo | 34 |34 | s [ 34 [nss [sve 338 3w [ vor 3w |bes 4 || 0| s]|w|a] is]|w] B4
T i kT . H 1
" \ 2 gl T ! ! '.quTNL ..‘::D 3e0 | 380 [ Bas |lis0 | 20 | 340 | 324 | 324 | eme | 3e4 | 3ar | @nr 34T 40w | 7es [4ce |w7TB |4 | 0|6 |m|e|@mialBo|a|m]| K4
4 i i H : : ¥,
1 . 1 Al * ' i v § .
B 1 E . : o ,!' ] D s 3eemeTOR e MM, mAsE /7 OR IZMM, BB 85/8°0R MMM, B.6 =0 34700 2O MM WO = TOTAL AMOUNT OF BARS
: 1 N i  — : foy . e ee s ¥ g
a ! | ! : | & ¢ FOR PRIMART BARS 1 ;
I _L - T 54 FOR STIRAUPS & TS " ¥ m: ; ! :
! : . ) H . e LA LARGEN THAN @ JeMM. i L Sl
! ! | B 4d FOR STIRRUPS & TS _ 4 - -~ 2 i
— Pr— ; ': == ! A H .o i [ . ! A . e e OR LESS . [ L1 LIVE LDADING i NS 20-44 n 1
i - = EXTEMOR | ¥ T ; ) = ’ o n- L2 WomKMG STEEL STRESSES ' I3
: -: - =% o <1, KRR T ; ; E- E ] FLAIN BARE, © . 3800 XG./CMT :
- 4 b tag e '% - it :_;.:L P AT E . i DEFCRMED BARS . & & 1400 Ha./OM" .
. et W i TRE = H JITHT] . J| e s gl o i L - LB WORKING CONCNETE 57798, fe = 80 Ma/cMt ¢ :
T ™ : AR T ] | ) - -=‘H v , £. CONCAETE SHALL HAVE THE 2w ULTIMATE STRENSTH , BASED OM
" J “"-Lé:é‘.: T e Bk i H l . l _ _MmaIs a8 Cu. CUBE ws.wlu'u:u’ﬁ»mmnm-u CEMEMT COMTENT
"__-"-‘.__ L CULVERT SEE WG, MO BC- 03 | ‘Lpwe ! i OF 320 K PER CUBIC METER OF CONCRETE. THE FOLLOWING 18 THE SUGGESTCD CONCRETE
) c : ) ) . i RE1ADIAOF MAN BAR ' v, fra : ik MDX PROPORTIONS PER CUBIC METER : ]
e -' : ) [ . PLAIN BAR -~ 0  DEFORMED BAR . ST TIPE | FORTLAND CRMCT 320 kA
° 5 : ¥ B VARIES - R SAND os W
e ” . SECTION C=¢ i I ' : i ; ' CRUSHED ROGK OR GRAVEL  0.88 WO
] i_" NOT TO . SCALE T LS i f EAE | 1 WITH THE MAXIMUM SLUMP OF o o x :
‘;G : - - . i ; i “1
t ) 1 . [ o | . ?[ - | . B CLEAM CONCRETE COVEW SHALL BE 2.5 OM EXCEPFT THE BOTTOM OF BOTTOM SLABS O WALLS
— S S H X . ik ¥ .
:f . i |  vames L '-. ) B AT WSCH CLEAR COVER OFp) OM. SHALL BE PROVIDED.
- 8 — ] + . l e I ) f : y ey .
i ] wemes i : i 4. AL DIMENSIONS SHOWN MAE IN CENTIMETERS UNLESS OTHERWISE IMOICATED.
s : @ . @ ! @ § | & FEBARS ¥ 4 OR LARGER SHALL BE TIS 24 GRADE 0 30 DEFORMED BARS, OTHERS SHALL BC
L1 L & ' s . " q - .
™ T . o <" TIS 20 GRADE SR 24 PLAIN. BARS UMLESS OTHERWISE INCCATED Vg 5
--<: st i 2 ! 6. LOCATIONS OF LAP SPLCE OF MEBARS SHALL BE APPROVED BY THE EMGINEER. o T p ol
s, iy * - R 3 * P t - ‘
Lf~ “‘\*.’? A ) l ] ‘,,. o T. LAP LENGTH SHALL NOT BE LESS THAM 40 DIAMETERS OF BIGGER BAA FOR FPLAM BARS Ll
1 % : ; | ok
éé -- 3 g . o 4= = ] AND 34 DIAMETERS OF BIGGER BAR FOR DEFORMED BARS. ) f
ve fac g ) ; {
e DETAIL 3 » % lLl— 8 IN CASE OF SALINE PROTECIKCN, MOH SULPMATE RESISTANT FORTLAND CEMENT TYPE 5 CONFORMNG
™ 5 i z . . " ) g | !
V3w vz l—'—’—‘——-l- TO TS i3 SPEGRICATIONS $hALL BE USED MSTEAD CF TYPE | FORTLAND CEMENT i
EX ‘l‘l‘ll FI‘I:II’ITH SIDES ) ] 8 WORK THIS DRAWING WiTi OWG WOS. BC-OlA., BC-ORA.,BO-OSAAS REQUIRED.
r’c _ 1183 80 CM.LONG @ 30 CM, SMOOTH DOWEL BARS -~ & @ @ L 10, THIS DRAWING® IS ADAPT™( £ADM DOH DWG. WO. T8 /3,
== COATED WITH ASPHALT ORt OTHER APPROVED MATERIAL ey R || I THIS DRAWING SHALL BE USED FOR EXTENSION OF EXISTING R.G.BOX CULVERTS ) LR
[ T4 ] ON WINOWALL SIOE OF JOINT TO ALXOW FOR MOVEMENT ¥ . . : WHIH HAVE CONCRETE COVERING 2.5 CM. ONLY. - . ; !
]| =1 |, OF WIMOWALL AMD PLACED ALOMG SLAB AMD BOTH WALLS. Sl _ o - . [ - H
PR i ) ; . ) _ _ i
B - T H2 — [ - i . i
i ~H::= “‘::t l l " ‘ | . g _ : i
InciRpe i DR . . : ) :
"-‘--‘_H-‘“‘"H:T { R X ; K ) . . i :
A | v o | BT W 7 i : S ;
2 S B I A ¥ ! 5 : . [ ) : e ; ; ;
b I/—/ ‘“‘“"“t ; £ : e @ . ; i i i p
i 1 5 = B ¥ g ; ! : !
= (= . | f - n S : o e -
\ DETAL | :T B _ i w“‘;m'cm"' =i BAR BENDING DIAGRAMS e . R KINGDOM OF THA“—AND
g E : Y p— T o s RAM : MINISTRY OF TRANSPORT AND COMMUNICATIONS
4 +‘ COMPACTED  FILL = ) . DEPABT“E“T OF HIGHWAYS
. . - ta ” e .
! ; g ‘Lizan cowcnere 1:3:8 R (T . . ol ! “STANDARD DRAWING
. | v3 Lgvi Z 1y .L - i : ' 4 il RC. HEADWALL FOR BOX CULVERT vt f
\ . ¢ [ . ) . ‘ : . . AND DEW I
~ DETAILS FOR SKEWED MULTIPLE BOXES ’ - EXPANSION JOINT DETAIL u e bt =
T BTN 3 wat ] 0 SCALE scaLE 128 ; ’

DESGNED 0.8 CONSULTANTS | CHECKED : fupn] DATE ULY 1554

% S A SUBMITFED: = q:’ﬂ,,_m ; scusnsm.
s : j {DIRECTOR OF LOCATION & DESIGN DIViSION)

Omie

P L i A SHEET No,1 187

DWG. NO. BC- 044

: . : l TR A S STl 3 b | appRCVED:
, - — .




