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1.3 S3UUYOVSOITUUANERAIY Viﬁm‘%aﬁhaq’tuehmmmms WU MeUTueIniA vefe
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1.6 YMAMNSaU81IANS AUaN AWAR WeaIneAsinesauliiiu m wns

dgms K =0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So
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21 Ry ngs MIyeRy MsFnAu MIuasaRu nMsyaviAy Msindsundaiu
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vieil Wisaflsnuussm EMBANKMENT, EXCAVATION, SUBBASE, SELECTED,
MATERIAL, UNTRETATED, BASE uway SHOULDER

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

2.3 nuanzsuidafiy vnefs nuanesadeiunig U szeznsvudnglu-nduszanu
Lifiu o Alawns sniunueszdnglueddedddnallndugs

l9gns K =0.45 + 0.15 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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3.1 UAIMNN PRIME COAT, TACK COAT, SEAL COAT
19gns K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 91URINS SURFACE TREAIMENT SLURRY SEAL
ltgms K = 0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 URINY ASPHALTIC CONCRETE, PENETRATION MACADAM
14ams K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo
3.4 PufauuRsunIaEEuWEn inefi Anauursundaildindniasy Fwsenaudie
arunsavandunsonsunsandnnddouin (WELDED STERL WIRE FABRIC) wnifies (DOWEL BAR)
w&nfn (DEFORMED TIE BAR) uazsesiesinigg (JOINT) vl Whanemmsaiusuiiunsunisada
wanusueeasnu (R.C. BRIDGE APPROACH) e
1dgms K =0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 nuvesTuenounsmEsIwanLazUeRn mneds versunimasmdndmiu
MusTUIEh (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) a'mi'm'ix‘l.l'nfﬁﬂauﬂ‘%mzﬁumﬁﬂ
NUAAABUNIIESLIMEN TN UNET AL USMNANAADEENIY SasaulBRnABUNSMESLIMENLAZ Y
AoUNSALESUMANIURTIsULULLaTdNYIzUAGIBAReiY WU uUeRn (MANHOLE) vie¥esansTvisdnyi
vieforanelnin (Judu
ges K =0.35+ 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 nlpssadneeuninESumdnuasnudouiunds wuieds aewunounmETIMan
TnssadugusnasuninaSumdnaeaeniy  (RC. BEARING UNIT)  viewdAsuasunImaduman
(R.C. BOX CULVERT) wefinilassadrsnauninasumdn deufusdnouninaumdn iteuie
AEUNSESIWMEN warAsrdoad aduiiidnvaadendety
l¥gns K =0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 swlpssaiandn vanei daswumdndgmiuauiuiuouu lasavandwmsu
Aosstheasasstaunugs wilifusegs vy ailnsviem]  sidemulasandnduiifidnuae

AaeAdey uilinudanuianaanlasandnaisdswasnisinidendnuialsemealne

Idgms K= 0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + + 0.40 St/So
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4.1 ywemsvaussyuliniuuiuwman wnefls e1mseeunInEiumANYdamieg
fiteadilunnasssdnimiensssssuiet Wemuaussduuasvousinanh WWud viessuren then
sam agwuh vieaen laveu uazenasvaysemuniiadug Hlifiuiusznemdn wilinufanueians
gausemuuelvg Wy dhemesruieindy visenmsvaussmuussnevveasdeududy
l9gns K= 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
4.2 UDATTAUTEMUTIUTMEN Mnefls 81A1sARUASAIESuVANYHAR1aY
fireaduluuwieaosduimiornesszuis iRemuassiuLasviotinah 18 viedshidun
VioszUIE Usenssuenin s vienen uavemsvaUsEMLTdadgg Auusrue
wilsisuesruoesvaussmununelvg Wy dhe messuietihdu vissmsvalssnulsvneuaes
Gowdusu
l¥gms K = 0.35 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 $uUIusEUe TRASMRACK uag STEEL LINER vanefls viussunewdniaiesnitu
uarlAsewnTIna BULK HEAD GATE uasauviewdin
l9ges K = 035 + 0.20 It/lo + 0.45 Gt/Go
4.4 yuminiaiunounds wag ANCHOR BAR. mnefls ndniduildiaSulununeuninuay
win ANCHOR BAR va311ui1e meszunetindu vissenensvausenuusznauvondou delldgauen
eemznumdndina vty
ligns K = 025 + 0.151t/lo + 0.60 St/So
4.5 nupun3aliTmanuazaouniaaARael el NunsunImESIwENTIvauTe
WENBENINUENAMIAAIMINTBINLENY MesrUIBduniesAsaUssniuUsenauveadou Feiidoya
LENTBENITURBURSARNET I
ldgms K = 040 +0.151t/lo +0.25 Ct/Co + 0.20 Mt/Mo
1.6 g mnefe maewdeuiilvienguuinglubitesndn 18 fadwns ludufu fiuy
visauiuantin Lﬁaﬁmﬁmﬁngu waglTINANIUYINLINIUTINGIATTAUTEVINU DUUKAZEIANTHNNY Lag
ﬂ']‘iﬁﬂam:fﬁqu
l9gns K = 040 + 0.20 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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5.1 9uavie AC uag PVC
5.1.1 Tunsalfhdradugdavvieuagviogunsalli
lgms K= 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 TunsdlfFudraiuddamvie AC uazviegunsal
ldgms K=0.40+0.10 It/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 lunsdlffudraduddamvie PVC uasviagunsal
l9gms K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo
5.2 nunwiswanmileauazyie HYDENSITY POLYETHYLENE
5.2.1 Tunsalgfindnsdanvieuasvisegunsalli
1tgns K= 0.40 + 0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 lunsdiffFuiaduidavviomdnniiuasviegunssitaglfsuisnu
TRANSMISSION CONDUIT
1gns K = 0.40 + 0.101t/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 lunsdififfuiraduddanvio HYDENSITY POLYETHYLENE uasw3egunsal
ligns K = 0.50 + 0.10lt/lo + 0.10Mt/Mo + 0.30Pet/Peo
5.3 suuiuusssruuglieddniuagan SECONDARY LINING
l¥gns K = 0.40 + 0.10 It/lo + 0.15 Et/Eo + 0.35 GIPt/GIPo

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

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

5.6 MuNWamanaudingd
logns K = 0.25 +0.25 It/lo + 0.50 GIPY/GIPo

Uszinnaunazgesee lutiamnzanunaainvemsiiihidhendawissemealnewini

5.7 vufeadnsruuadussgawazaniillnieey
5.7.1 nufasanlasuvananediaraunsal savisauiadgunsallwinaniiliniges

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

GROUNDING MATFRIALS
dwunuinssgunsallwihaniiinihges mnefs lewemsiassgunsalliwity

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

v q

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

v 9

ldgms K = 045 +0.05 It/lo + 0.20 Mt/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo
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Co = paiisanduus lumeunillagaslseninsan
Mt = defisantagneadns (Wivandnuazduud) Tudeufidauusiazsn
Mo = sfisariannead (Linawvdnuasduud) Tudeundagesszningia
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Ft = daimanhdufwamud lufeuiidauusasnn

Fo = dullvamitufiwaniut: ludoufilagesusnmnsan

ACt = sailsavieduudlefu ludeufidsnuusdasan

ACo = sflsavieduudlediu lufeufidavewszninsian

PVCt = sadisiamie PVC luifoufidenuudazan

PVCo = sadisnamie PVC luieuiiiliawasuszninsan

Gt = fflsaviawmdneiudingd luifeuiidsuudazan

GIPo = siisiaviewaneudengd luiteuidageszmasam

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

Wo = seiisrananelntih luieuilUeawasszningian
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REMARK TEM DESCRIPTION UNIT |QUANTITIES REMARK dninaun "t”m‘ﬁﬁ 17
e T LAY
1 _IREMOVAL OF EXISTING STRUCTURE +.4{3) ASPHALY CONCRETE BINDER COURSE ﬁﬁ::;,:::;f;?‘.:m f Ti:m : m‘;ﬂ
1.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM, THICK SO.M, =
V.1(1) AT STA, : 4.4(3.2) ASPHALT CONCRETE DINDER COURSE § CM. THICK SGM. | 17,783.00 CONFACTED & SUMMARY OF QUANTITIES (1)
1.1(2) AT STA, LS. - 4.4(4) ASPHALT CONCRETE WEARING COURSE RS e R 5
1.1{3} AT STA LS, - 4.4(4.1] ASPHALT CONCRETE WEARING COURSE 4 CM. THICK SQM, - mmnma:‘:giwsog 12!33:3?;?‘;50%!:::,;;1 - fusu
1.1(4) AT STA LS. - 4.4(4.2) ASPHALT CONCRETE WEARING COURSE 5 CM, THICK SQ.M.| 17,690.00 COMPACTED TN NUADFATO ~ NUAI4260
1.2 REMCVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCREJE WEARING COURSE & CM, THICK SOM -
1.2{1} AT STA 4.4(5) ASPHALT CONCRETE SHOULDER =t
BRI T BB T-scosmsccsst s A 5 1 A 0 g B At i G MOBHPES AGPHALT CONEREPE - — O - e e ——
L2(3) AT STA LS, = +4(7) POROUS ASPHALT CONCRETE M. = fTEM DESCRIPTION UNIT | QUANTITIES REMARK
1,2(4) AT STA LS. ~ 4.5 ASPHALT CONCRETE SURFACE EDGE —— M. WIDTH M, -
1.3 REMOVAL OF EXISTING PIPE CULVERTS 4.8 COLD MIXED ASPHALT CUM. - 5.4(3) Dl 1.00 . M. »
1.3(1) D040 M, M. - 4.7 SLURRY SEAL 5.4(¢) Dla. 1.20 M. W, -
1.3(2) DIAD.B0 M. M. - 4.7(1) SLURRY SEM_ TYPE | SQ.M. = & IMISCELLANEQUS
1.3(3) CA080 M. M. = 4.7(2) SLURRY SEAL TYPE Ii SOM. - .1 SLOPE PROTECTION
1.3(4) DIA1.00 M. M. - 4.7(3) SLURRY SEAL TYPE I SOM. - 6.1{1) CONCRETE UNING .........CM. THICK SOM. -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM. THICK — SQ.M. - 4,7(4) SLURRY SEAL TYPE Iv SQM - B.1(2) CONCRETE SLOPE PROTECTION SO.M - DWONG.SP=301
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SO.M. - 4.3 CAPE SEAL 5.1(3) SHOTCRETE SLOPT PROTECTION 5Q.4 - DWG.NO.SP~201
1.6 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER M, - 4,8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE If) SOM — 5.1(4) SACKED CONCRETE SLOPE PROTECTION SQ.M - DWG.NO.SP=103
1.7 REMOVAL OF EXISTING CONCRETE BARRIER M, - 4.8(2) CAPE SEAL TYPE W (SLURRY SEAL TYPE W) SQ.M - 6.1(5) RIPRAP SLOPE PROTECTION
1.8 REMOVAL OF EXISTING R.C. HEADWALL FOR R.C.BOX CULVERTS EACH 2.00 14.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.) 6.1(5.1) PLAIN RIPRAP SQ.M - DWG.NO.SP—102
1.9 REMOVAL OF EXISTING R.C.MANHOLES EACH - 4.5(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM. THICK SQM. - OWG NG, G0-801-803 $.1(5.2) MORTAR RIPRAP B - DWG.NO.SP—102
1.10 REMOVAL OF EXISTING CONCRETE DITCH LINING SQ.M. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM, THICK SQM. - 8.1(6) NunasimeangydaedoudensTurTedu (Casion)
1.11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION Q.M. - 4.9(3) JOINT RENFORCED CONCRETE PAVEMENT 28 CM, THICK SQM. — 8.1(6.1) SIZE 1.50x1.00x0.50 M. CUM 252,00
3.12 REMOVAL OF EXISTING BUS ST0P SHELTER EACH = 4.3(4) EXPANSION JOINT W, N 8.18.2) SIZE 2.0040.50x1.00 M. CuM, | 39000 | qwe.No.SP-501,602,505
1.12 REMOVAL OF EXISTING BRIDGE EACH - 4.3(5) CONTRACTION JOINT M, - 6,1(6.3) SIZE 1.50x1.00x1.00 M, CuM. | 58500
1.13 MILLING OF EXISTING SURFACE 5 CM. THICK SQM - 4.3(6) CONSTRUCTION JOINT M, - 5.1(6.4) SIZE 2.00x1.00x1.00 M. CUM, 975,00
1.13 MILLING OF EXISTING SURFACE 10 CM. THICK SOM. | 8,544.00 4.9(7) LONGITUDINAL JOINT M, = 6.1(8) ROCK AND WRE MATTRESS SIZE 1.OUX2.00X0.30 M. CUM. 5.00 DWG.NO.SP—104
2 [EARTHWORK 4.5(8) DUMMY JOINT [ = 6.1(8) NON~WOVEN GEOTEXTILE (WTMUN »= 200 G/SQ.M.) SOM. | 3,120,00 DWG.NO.SP—B02
[2.1_CLEAING AND GRUBSING (¥unanany) SOM.| 1502000 | OWGNO.GD-703 £9(3) EDGE JOINT . - 5.1(9) Fuis (Muvuw 12-25 ov) UM | 214500
[2.2 ROADWAY EXCAVATICN 14.10 CONTINUGUSLY REINFORCED CONCRETE PAVEMENT (CRCP) 6.1{13) REINFORCED SOIL SLOPE SQM. - OWG.NO.SP—~401 ~402
2.2(1) EARTH EXCAVATION CUM. | 345400 4.10(1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM. THICK SQ.M. - OWG NO. CO~804-808 6.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) S0.M. - OWG.NO.SP-501-514
2.2(2) SOFT ROCK EXCAVATION CUM, - 4.10(2) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK SO.M. - 6.1(14) CURS AND DRAIN CHUTE FOR EMEBANKMENT PROTECTION
2.2(3) HARD ROCK EXCAVATION CUM, - 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM, THICK SQM - 8.1(14.1) ASPHALT CURB [ - OWG.NO,DS~502
2.2(4) UNSUITABLE - MATERIAL EXCAVATION CUM - 4.10(5) CONTRACTION JOINT M, - 5.1(14.2) CONCRETE CURB M. - DWG.NC.DS~502
2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM. - OWE.HE.TS~101 4.10{8) CONSTRUCTION JOINT M. ™ 5.1(14.1) R.C. DRAN CHUTE M. -~ DWG.NO.DS-502
2.2(8) CHANNEL EXCAVATION CUM, - 4.10(8) DUMMY JOINT M. = 6.1(14.2) PLAN CONCRETE AT TOE OF RC. DRAIN CHUTE SQM. - DWG,NO,DS =502
2.3 EMBANKMENT S 4.10(9) _EDGE JONT....... M. - 8.1(15). DRAN OUTLET FOR_R.C. PIPE CULVERT
2.3(1) EARTH EMBANKMENT CUM. | 7,720.00 COMPACTED 4.10(7) LUG ANCHOR CUM, - 8.1{15,1) R.C, DRAIN OUTLET FOR R.C. FIPE CUUVERT SQ.M, - DWE.NO.DS-501
2.3(2) SAND EMBANKMENT cuM. | 23.00 COMPACTED .11 CONCRETE PAVEMENT REPAIRING 6.1(35.1) RC. SLAB AT TOE OF R.C. DRAIN OUTLET SQ.M, - DWG.NO,DS-501
4.11{1) PUMPING JOINT REPAIRING CUM. = DWG NO. GD-808 8.1{15.1) RC. STAIR FOR MANTENSNCE M. - DWG.NO.DS-501
2.3(4) EARTH FUL IN MEDUN & ISLAND CUM. | 1,235.00 DWG.NO.GD-709 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE GRACK REPAIRING M. - B.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
2.3(5) SAND FILL IN MEDIAN & ISLAND cuM. | Bs6.00 CWG.NO.CD-708 4.11(3) SHALLOW JOINT SPALLING REPAIRING 8.1(15.1) DROP INLET FOR RC.P. DI, ... M. EACH - DWG.NO.DS~301 =302
2.3(8) COMPACTED SAND LINDER MEDIAN CUM. - DWG.NO.GD~ 709 4.11(4) SHATTERED SLAB REPAIRING 8.1(15.1) MORTAR RIPRAP CATCH BASIN SQ.M. - DWG.NO.DS—-301-302
2.3(7) EARTH FILL UNDER SIDEWALK CUM - OWG.NO.GD~T10 4.11(5) SUB SEALING B.1(15.1) R.C, CATCH BASIN SOM. - DWG.NO.DS =301 -302
) s 2.3(8) SAND CUSHION UNDER SIDEWALK 4.11(8) EXISTING JOINT SEALANT REPAIRING . 6.2 SUBSURFACE DRAINS / SUSDRAINS il
P R L 2 SELEARTH P FOR VERGE. v itir mre g nms ot inm 13(7) FULEDEPTH REPAIRING L.ty - T 3 o e ias bt o 8201}y PERFORATED PIPE-WITH SEOTEXTULE 2 coe Mo L4 DRGNOSP=T01=T02 5 W
© 7V 12300} porols BACRRLL j ‘ 4.12 HOT IN-PLACE RECYCUNG(RE-PAVING) 4+3 CM. THICK SQM. = 6.2(2) ROCK FILL WitH COARSE SAND | e ik st 5L T = DWG.NO.SP~701=702
2.3(11) BERM CUM. - 5 |STRUCTURES 6.2(2) LONGITUDINAL DRAIN M, - DWG.NO.SP=701~702
2.3(12) EARTH DIKE CUM: - 5.1 CONCRETE BRIOGES B.2(2) HORIZONTAL ORAIN M. - DWG.NO.SP-701-702
2.3(13) SOIL STABILUZED EMBANKMENT CUM. - COMPACTED 5.1(1) NEW CONCRETE SRIDGE 5.3 MISCELLANEOUS STRUCTURES
2.3(14) FOUNDATION IMPROVEMENT CUM. - 5.1(1.1) AT STA. 8.3(1) RC. MANHOLES
2.3(14.1) PREFABRICATED. VERTICAL DRAIN M, - 5.1(1.2) AT STA. . = 6.3(1.1) TYPE A FOR R.C.S. DIA. ... M. WITH STEEL COVER EACH ~ DWG.NO.DS~701
2.3(14.2) UME/CENENT COLUMN DiA. M, . - 5.1(2) WIDENING OF EXISTING BRIDGE ROADWAY 6.3(1.2) TYPE B FOR RC.P. DA 1.00 M. WITH STEEL COVER EACH - DWG.NQ.DS—702
2.4 SELECTED MATERIALS 5.1(2.1) AT STA. (M. LT AND M. RT) M. - p 8.3(1.3) TYPE C FOR RCP. DIA. 1,20 M, WITH RC. COVER EACH - DWG.NG.DS~703
2.4{1) SELECTED MATERIAL "3" CUM, - COMPACTED 5.1(2.2) AT $TA. FROM M. TO M. M. - 6.3(1.4) TYPE C FOR R.C.P. DIA 1.20 M. WITH STEEL COVER EACH - DWG.NO.DS—704
2.4(2) SELECTED MATERIAL "A" CUM. | 203400 COMPACTED 5.1(2.3) AT STA, FROM M. TO M. Yy L 6.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE .......WITH R.C. COVER| EACH - DWG.NC.DS—-7C5
| | 2.4{3) SELECTED MATERIAL FOR MSE. WALL CUM. - 5.1{3) BRIDGES APPRCACH STRUCTURE §.3(1.8) TYPE F FOR BOX CULVERT (CLOSE TYPE) SiZE ....WiTH R.C. COVER| EACH - DWG.NO.OS~708
3 |SUBBASE AND BASE COURSES 5.1{3.1) AT STA. (WIDTH =~ M.) M. - 6.3(1.7) TYPE G FOR RC.P. DIA .......M, WITH CAST JRON COVER EACH - DWG.NO.OS—707
13.1 SUBBASES 5.1(4) BRIDGES APPROACH SLAB 6.3(1.8) TYPE H FOR RC.P. DIA ... ROW. WiTH R.C. COVER EACH o= DWG.NO.DS—-708
3.3(1) SOIL AGGREGATE SUSBASE OR SOIL CEMENT SUBBASE CUM. -~ COMPACTED 5.1(5) BEARING UNIT 6.3(1.9) TYPE | FOR FOR SINGLE 80X CULVERT SIZE ..........WSTH R.C. COVER | EACH - DWG.NO.DS-709
3.1{1.1) SOIL AGGREGATE SUBBASE CUM. | 1.858.00 COMPACTED 5.1(5.1) WITHOUT RETANING WALL 50.M, - WG, NOBU~101 <104 5.3(1.10) TYPE J FOR MULTIPLE BOX CULVERT SIZE2-{3.50x1.50)M.WTH R.C,COVER | EACH DWG.NO.OS-710
3.1(3) PAVEMENT RECYCUNG 20 CM. THICK CUM. - 5.1(5.1) WiTH RETAINING WALL (ST—1A) SOM. - DWGNOBU~ 105~ 104 6.3(1.11) TYPE ....... FOR RC.P. DA ... M, WITH .. COVER EACH -
3.2 BASE COURSES 5.1(5) ABUTMENT PROTECTOR SOM. - . 6.3(1.12) MODIICATION OF EXISTING MANHOLE WITH ... EACH -
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE CUM. | 2,484.00 COMPACTED 5.1(7) PEDESTRUAN 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 - P — 8.3(2.1) TYPE A : FOR RAISED MEDIAN EACH 11.00 DWE.NC.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 MZDIAN EACH - DWG.NO.DS-402
3.2(4) CENENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERFASS 6.3(2.3) TYPE C : FOR DEPRESS MEDWN - | EACH 23 DWG.NO.DS—403
3.2(4) SOl CEMENT BASE CUM, - COMPACTED 5.1(8.1) AT STA, {APPROX.) EACH - 5.3{2.4) TYPE D : FOR DEPRESS MEDWN ~ FACH -~ DWG.NC.DS—404
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LOOSE) CUM. 1  737.00 5.2 R.C. BOX CULVERTS 6,3(2,5) TYPE E : FOR DEPRESS MEDIAN — It EACH - DWG.NO.OS—403
3.2(5) PAVEMENT RECYCUNG 20 OM. THICX FOR BASE CUM, - 5.2(1) PRECAST BOX CULVERTS 6,3(2.6) TYPE F : FOR BRIDGE DRANAGE EACH - DWG.ND.OS—406
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEP RECYCUNG) TUM. - 5,2(1.1) AT STA SIZE M, 6.3(3) R.C. RECTANGULAR DRANAGE PIPE
3.2(6) PORTLAND CEMENT TYFE | FOR PAVEMENT RECYCUNG TON -~ 5.2(1.2) AT STA. W, & 6.3(4) HEADWALLS FOR R.C. PIPE CULVERT (ENO WALL)
3.3 SHOULDER 5.2{2) EXTENSION OF EXISTING R.C.BOX CULVERTS 5.3(4.1) PLAIN CONCRETE CUM. 2.00 DWG.NO.DS-103
3.3(1) SOIL AGGREGATE SHOULCER CUM. - COMPACTED 5.2{2.1) AT STA4Q+578 SIZE 2-(2.10x2.10) M. M, B.OC  |DWG.NG.BC=01ABC-024 5.3(4.2) REINFORCED CONCRETE CUM. 2.00 DWGNO.DS—~103
|34 MATERIALS TO CONTROL PUMPING UNDER CONCRETE PAVEMENT 5.2{2.2) AT STA. SIZE M. - (57TD.1994) 5.3(S) RC. HEAOWALLS FOR RC. PIPE CULVERT (WING WALL)
3.4{1) SAND CUSHION UNDER CONCRETE PAVEMENT CUM. - COMPACTED §.2(3) R.C. BOX CULVERT SIDE DRAN 6.3(5.1) FOR RC.P. DA 1.00 M. 2 RO¥ EACH - DWG.NG, 05— 104-108
3.4(2) CRUSHED ROCK SCIL AGGREGATE UNDER CONCRETE PAYEMENT CUM, - COMPACTED 5.2(3.1} AT STA. M. - 6.3(5.2) FOR R.C.P. DA 1.00 M. 3 ROW EACH - DWG.NO,DS = 104106
3.5 SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM.{MIN) THICK SQM. | 4,084.00 COMPACTED 5.2(4) R.C. HEADWALL 6.3(5.3) FOR R.C.P. DiA. 1.20 M. 2 ROW EACH - CWG.NO,PSD 1044106
3.6 SCARIFICATICN & RECONSTRUCTION OF EXISTING SUSBASE 10 CM.(MIN) THICK | SO.M. - 5.2(4.1) FOR R.C.B0X CULVERTS AT STA$0+678 SIZE 2-(2.10 x 2.10) M. | EACH 2.00 TWE.NO.BC—04A 6.3(5.4) FOR RC.P. DA 1,20 M. 3 ROW EACH - WG HD.05 104~ 105
3.7 SOW_AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) CUM. - 5.2(4.2) FOR BOX CULVERT $IZE EACH - {STD. 1994} 8.3(8) CONCRETE INTERCEPTOR ON CUT 8ERM M, - _fOWG.NO.TS~401
SURFACE COURSES 5.3(+.3) FOR BOX CULVERT SIZE EACH “ 121 131
4.1 PRIME COAT & TACK COAT 53 NEW RC, PIPE CULVERTS (U’m“ﬁuu gmaa)
41(3.1) PRME COAT (sauudunnn) SQ.M. | 17,876.00 5.3(1) DA, 0,40 W, CLASS 2 M, 176,00 °
41(1.2) PRME COAT (ewuuungnadudeng) S04, E 5.3(2) DA, 0.50 M, CIASS 2 M. = éﬂqu'zﬂﬂqiwﬂ'?\l'ﬂ'wﬂﬂ')m
4.1(2) _mcr COAT sa.M. | 17.783.00 5.3(3) DA, 080 M. CILASS 2 " a e . e u
4.2 SURFACE TREATMENT S.3(4) O 1,00 M. CLASS 2 [ -
+.2(1) SINGLE SURFACE TREATMENT, SQM. = 5.3(5) OB, 1,20 M, GIASS 2 M, 35.00 ATHVIRVEN
4.2(2) DOUBLE SURFACE TREATMENT SQM. - 5.3(6) DA, 1,50 M, CLASS 2 . - .
4.3 PENETAATION VACADAM SaM. - 5307 DA 0.3 W, CLASS 3 N, g @eu niotud I'ﬁﬂ paudnd v 42
4.4 ASPHALT CONCRETE 5.3(8) DIA_L00 M, Glass M. hud g I
A1) ASPALT CONCRETE LEVELNG oS TR e L) < = e oo WA, o A e
4.4{2) ASPHALT BOUND BASE 5.4 RELOCATION OF EXISTING PIPE CULVERTS - >
4,4{2.1) ASEHALT BOUND BASE 8 CM, THICK CUM - 5.4(1) DA, 0.60 M, M. - W‘ H
4.4(2.2) ASFHALT BOUND BASE 10 M. THICK TUM, = 5.4(2) Ok, 0.80 W, " = U™ p— AW pa ey
Henat
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ITEM! DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT [QUANTITIES REMARK 2
. TIud1TIsiAzeenULY [ Famuey | wiud
54’»{7: sr;:. U-DITcH 5.10(4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN FITTRTverrPPery 40500200 | B2
6.3(7.1) TYPE & M. - DWG.NO.DS—501 5.10(#.1) TYPE A — PLE FOOTNG EACH - DWG.NORS—401,504 :
63(7.2) TPE B N, = DWG.NO.DS 801 6.10(4.2) TYPZ B — SPREAD FOOTING EacH = TWG.NO RS- 401504 SUMMARY OF QUANTITIES (2)
6.5(7.3) TYPE C M. < DWG.NO.DS—B01 6.10(4.3) TYPE C — PULE FCOTNG EACH - OWG.NO.RS-401,504 sHEATY 11710 PUNDETNRUY BTN
8,3(7.4) TYPE D N. 510.00 DWG.HO.DS=E03 6.10(4.4) TYPE D - SPREAD FOOTING EACH - DWG.NO.RS—401,504 MUY 4030 ABUASURY 0200 2By feu — Aumu
6.3(7.5) TYPE E M. - DWG.NO.DS-803 8.10(5) OVERHEAD SIGN BCARD TEMIN DILAD+ATD — NAL4IE260
£.3(7.8) TYPE F M. - CWG.NO.DS =604 6,10(5,1) NOUNTING ON_STEEL TRUSS AND STEEL POLE SQM. - CWG.NO.RS—401,403,407
5.5(7.2) FOR BRIOGE DRAINAGE M. - 6.10(5.2) MOUNTING AT BRIDGE DECK SA.M. - DWG.NO,RS—401,403,407
e I BT T S S —————— 5, 106} STEEL FRAME FOR MOUNTING WIBTH € 1880 M o somm s oot s Lo oot svsmsosic s o hoss T —— s - A
6.3(8.1) TYPE U M. - 5,10(5.1) STEEL FRAME AND PILE FOQTING EACH - OWG.NO.RS-401,404 ITEM DESCRIPTION UNIT |QUANTITIES REMARK
6.3(3) SIDE DITCH LINNG £.10(5.2) STEEL FRAME AND SPREAD FOOTING EACH - DWG.NO.RS—401,404
6.3(3.1) TYPE | SQM. - OWG.NO.DS—201 5.10(7) STEEL FRAME FOR MCUNTING WIDTH < 20.00 M. §.14(3}) THERMOPLASTIC PANT SQM. | 72100  [3xku 3 (YELOW & waTE)
6.3(9.2) TYPE 1 saM. | 937.00 DWG,NO.DS~201 5.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... W, M. - DWG.NO.RS—401,405 8.13(3.1) YELLOW SOM. = W“"j%
5.3(3.3) TYPE W SQ.M - DWG.NO.DS~201 6.10(7.2) STEEL POLE FOR QVERHEAD SIGN EACH - DWG.NO.RS~401,405 8.14(3.2) WHITE SOM, = o St (rrage 2550
5.3(3.4) TYPE ¥ SQ.M. - DWG.NC.DS~201 5.10(7.3} PILE FOOTING EACH - DWG,NO.RS=401,405 M MR,
6.3(10) CONCRETE DITCH AT HILLSIDE 6.10(7.4) SPREAD FOOTING EACH - DWG.ND.RS~401,405
5.3(10.1) TYPE A = M. - DWG.NO.0S=201 5.10{8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < 28.00 M.
56.3(10.2) TYPE 8 [ - DWG.NO.DS~201 5.10(B.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... o, M. - OWG.NO.RE— 401,406 8.14(#) ROAD STUD
£.3(11) RETAINING WALL 5.10(B.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,405 8.14(4.1) UNI-DIRECTION EACH - DWG.NO. RS-201-203
6.3(11.1) TIPE 18 M. - DWG.NO.RT- 101 6.10(8.3) PILE FOOTING EACH - DWG.NO.RS~401,406 5.14(4.2) BI-DIRECTION EACH z DWG.NG. RS—201-203
6.3(11.2) TYPE 28 N, - OWG.NO.RT= 101 6.10(8.3) SPREAD FOOTING EACH - DWG.NO, RS~ 401,406 §.14(5) CHATTER BAR
6.3(11.3) TYPE 4C N, - DWG.NO.RT—105 6.10(9) RELCCATON OF QVERHEAD TRAFFIC SIGN EACH = 8.14(S.1) UNI-DIRECTION EACH z
5.4 CONCRETE TRAFFIC BARRIER 6.14{5.2) BI-DIRECTION EACH -
6.4(1) BARRIER CURS AND GUTTER 16,11 ROADWAY LIGHTINGS 8.14{8) RAISED BAR M. = DWG.NQ, RS=201-203
6.4(1.1) BARRIER CURS AND GUTTER 0.50 M. WiDTH M. - DWG.NO.GD-709 5.11(1) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE SRACKET
6.4{1.2) BARRIER CURB AND GUTTER 0,70 M, WIDTH M, - OWG.NO.GD-~70% WITH HIGH PRESSURE SODIUM LAMP 250 WATTS, CUT—-OFF £.15 DARRICADE
6.4(2) CONCRETE CURB AND GUTIER M. | 159000 | DWONO.GD-709 8.11(1.1) MOUNTED AT GRADE EACH | 6.00  |DWGNO, E£-102-105 5.15(1) TIMBER BARRICADE M. = DWG.NO. RS—801
6.4{3) MOUNTABLE CURS AND GUTTER M. - DWG.NO.GD-709 §,11(1.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO. EE-101-106 8.15(2) W - BEAM GUADRAL BARRICADE M 5 DWG.NO. RS-602
6.4(4) MOUNTASLE CURS M. - DWG.NQ.GD-709 £.11{1.3) MOUNTED ON TRAFFIC BARRIER EACH - DWC.NQ. EE-101~106 6.16 BUS STOP SHELTER
6.4(5} CONCRETE BARRIER 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 8.16(1) R.C., AND STEEL TYPE A — SMALL SIZE ON GROUND EACH = DWG.NO. EN=301,302,316
8.4(5.1) TYPE | M. - DWG.NG.RS~508 “WITH HIGH PRESSURE SODIUM LANPS 250 WATTS,CUT-OFF B.15(2) R.C. AND STEEL TYPE 8 — SMALL SIZE ON BEAM EACH s OWG.HO. EN-301,303,316
5.4(5,2) TYPE i M. - OWG.NO.RS—~509 5,11(2.1) MOUNTED AT GRADE EACH 23.00 |DWG.NO, EE=-102~105 6.15(3) RC. AND STEEL TYPE C ~ SMALL SIZE ON GROUND EACH = DWG.NO. EN-301.304.305,318
6.4(5.2) TYPE N (SPECWAL TYPE} M. - 5.13(2.2) MOUNTED ON TRAFFIC BARRIER EACH - OWG.NO. EE—101—106 £.15{(4) R.C. AND STEEL TYPE D — SMALL SIZE ON BEAM EACH = DWG.NO, EN-301,306,307.315
8.4(5.4) TYPE | A N, - OWG.NG RS =511 6.11(3} 12.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 8.16(5) TYPE E - WALKWAY TYPE ECH :
8.4{5.5) TYPE | 8 M. - OWG.NO.RS—612 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT-OFF 8.15(8) WOODEN TYPE A - SMALL SIZE ON GROUND EACH - DWG.HO, EN-301.310,316
6.4(5.6) TYPE i A M. - DWCNORS~B13 8.11{3,1) MOUNTED AT GRADE EACH - DWG.NO. EE-102-105 5.15(7) WOODEN TYPE 8 ~ SMALL SIZE ON BEAM EACH o OWG.NO, EN-303.311.318
EA4(37) TYPE § B M. - DWG.NO.RS~614 5.11{3.2) MCUNTED ON PARAPET — WALKWAY EACH - DOWE.NO, EE-101-108 §.18(8) WOODEN TYPE C — LARGE SIZE OM GROUND EACH - OWE.NO. EN-301,312,313,316
.5:4(58) AT BRIDGE APPROACH M. - __DWG.NO.RS~615 6,11{3.3) MOUNTED ON TRAFFIC_BARRIER EACH DWG.NQ, EE=101=106 6,15(9) WOCDEN TYPE © — LARGE SIZE ON BEAM EACH - DWG.NO. EN-303.314-318
6.4(5.3) CONCRETE BARRIER AND DITCH M. - DWG.NO,SP—401 5.11(4) 5.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE “DOUSLE BRACKETS 5.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE ... EACH =
§.4(8) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT—OFF 5,17 LANDSCAPING WORK
5.4(6.1) TYPE & EACH - DWG.NO.RS-608 8.11(4,1) MOUNTED AT GRADE EACH - DWG.NO, EE-102-105 6.17{1) TREE PLANTING
5.4(6.2) TYPE B EACH - DWG.NO.RS-608 6.11{4.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NC. EE—-101~108 S.17(1.1) SMALL SIZE (DI W, HEGHT M. NN} EACH - DWG.NO. EN—101-106
8.4(8.3) TyPE C EACH - OWG.NO.RS—603 £.11{S) HIGH MAST LGHTING POLE WITH HICH PRESSURE SODIUM LAMP 400 WAITS 6.17(1.2) MEDIUM SIZE (DWA M, HEGHT M, MIN.) EACH - DWG.NQ. EN=101-108
5.4(6.4) TYPE D ZACH - DWG.NQ.RS-609 8,11(5.1) 20,00 M, HIGH WiTH LANTERNS EACH 7 DWC.NO. EE-107 $.17{1.3) LARGE SIZE (DA M, HEGHT M. MINY EACH — OWG.NO. EN—-101-108
§4(65) TWPE E EACH - DOWG.NO.RS-610 5.11{5.2) 25.00 M. HIGH WITH LANTERNS EACH = DWGNO. EE-107 6.17(2) SHRUS PLANTING SQ.M - DWG.NG, EN~101-108
§.4(6.5) TYPE F . TACH - . DWG.NO.RS-615 6.11(5.3} 30.00 M. HIGH wiTH LENTERNS EACH - DWG.NO, EE-107 5.17(3) GROUND COVER PLANTING 27 | SQM. - DWG.NO. GD-710
55 PAVING. BLOCKS oo St i Sttt TS el s b e i s gz oo o G| s.ascl: 6.14(6) FOUNDATION. FOR HIGH MAST UGHTING.POLE i s ow® s woneonb v it vie s vos o’ SOOMPREION b BTV ORASSNG (HUAN NOY  ~ ol . e SAM G ks DRGHOS EN- 101108 -
" 5.5(1) CONCRETE PAVING BLOCK a3 ) 6.11(6.1) PILE FOUNDATION FOR 20.00 M. HIGH ] EACH - DWG.NG, £E-1 §.17(5) EARTH FIL FOR CANDSCAPING™S wcﬂ.-( " CUM. - DWGNG. EN=T01=106 ™)
6.5(1.1) SHAPE, CM. THICK .COLOUR SOM. - DWG.NO.GO-710 6.11(6.2) PILE FOUNDATION FOR 25.00 M, HIGH EACH - DWC.NO. EE—108 .12 HRIOGE DRAINAGE
6.5(1.2) CONCRETE TILE SIZE 30230 CM. SiZE, .....CM. THICK .......COLOUR| SOM, ~ DWG.NO.EN~401 ~403 6.11(6.3) PILE FOUNDATION FOR 30.00 M. HIGH EACH - DWG.ND. EE-108 8.18(1) GULLY EACH =
5.5(1.3) DETECTABLE CONCRET TILE SIZE 30430 CM. SIZE, ......CM. THICK | SO.M. - DWG.NO.EN-401-403 6.11(5.1) SPREAD FOUNDATION FOR 20.00 M. MIGH EACH - DWG.NO. EE—109 6.18(2) GRATING EACH =
6.5(2) CONCRETE PLANTING BED SOM. - DWG.NG.GO=710 6.11{5.2) SPREAD FOUNDATION FOR 25.00 M. HIGH £ACH - DWG.NO. EE-103 6.18(3) PIPE M. =
5.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X 4 CM. 50.M. - 5.11{5.3) SPREAD FOUNDATION FOR 30.00 M. HiGH EACH - DWG.NQ. EE-109 §.18(4) CATCH BASN EACH e
6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK SOM. - 8.11{7) 2~40 WATTS FLUORESCENT LAMPS, COILUNG MOUNTED TYPE FACH - DWG.NO, EE-111 7 _ISAFETY ADMINISTRATION DURING CONSTRUCTION
68, SCONING 5.11{8) 1-150 WATTS HIGH PRESSURE SODIM_LAMP, SCFRT LANTERN EACH - DWG.ND. RS—407 1hwlusnuneane/ vuyrar WositsarmTedmivmem 2 esens | 19 180 shsshymgrmumy
6.5(1) BLOCK SODDING SQM. | 2,754.00 DWG.NO.5P~101 6.11(3) OVERHEAD SIGN LIGHTING EACH - s sy o
£.6(2) STRIP SGDDING SO.M. - CWGNO,SP-1a1 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT—OFF ON EXISTING ELECTRIC POLE ik inhd
5.7 TOF SOL AND CLAY 5.11(10.1) TYPE A e = o BT 7.2 TRAFFIC_ADMINISTRATION DURING CONSTRUCTION LS. -
5.7(1) ToF soiL CUM. - SWONO.SP—101 5.11{10.7) TYPE 8 EACH = DWGNO, EE~110 8 [mlgnEfvs LS. =
8.7(2) clar CUM. - DWG.NO.SP—101 6.11(11) 400 WATTS HIGH PRESSUARE SODM LAMP, CUT-OFF ON EXISTNG ELEGTRIC POLE 2.1 AlamsneI At i LmuATL LS. =
6.8 GUARDRAIL 6.9 1(11.1) TYPE A EACH z DWo.No, RS-110 8.2 roarisfesisiarienimanuasmnlunasuniy LS. -
6.8(1.1) SINGLE W~BEAM GUARDRAL CLASS 1 TYPE 2 N 524,00 G ibes 5.11(10) 250 WATTS HICH PRESSURS SODIUM_LAMP, CUT~DFF ON EXISTING ELECTRIC POLE | EACH - 8.3 mignunubin BS. =
6.8{1.2) SINGLE W~BEAM GUARDRAIL CLASS ... TYPE M. - une naiusthaieds £.11(12} SUPPLY PILLAR
6.8(1.3) DOUSLE W—BEAM GUARDRAIL CLASS ... TYPE M. - SNOLE W-BEAM CUARDRAL 6.11{12.1) MOUNTED ON CONCRETE POLE EACH - DWG.NO. RS—101-104 - .
5.8(1.4) DOUBLE W~BEAM GUARDRAIL CLASS ... TYPE M. - 5,11(12.2) MOUNTED ON CONCRETE FOUMDATION EACH - OWGAD, Re—tgl—tps] oAl
6.8{1.5) RELOCATION OF EXISTING STEEL W-BEAM GUARDRAL . . 5.11{13) HANDHOLE Prnasauesireyalurgmeiey Ty SUMMARY OF QUANTITIES
5.11(13.1) TYPE A EACH = DWG.NO. EE-112 whamarudasiuTreisemaamidy Bimaauiuiats Titesmnd
5.9 WARKER AND GUIDE POST 5.11{13.2) TYPE B EACH = PHGHO. BE23 12 s FirTuseaiens Fhtalusun 3
6.9(1) GUIDE POST 6.11(14) RELOCATICN OF EXISTING ROADWAY LIGHTING Fusnmursanivaiiuiursresnenasnidialdusum %
8.9(1.1) CONCRETE GUIDE POST EACH - DWG.NO.RS—607 8.11(14.1) SINGLE BRACKET (MOUNTING HEIGHT 9.00 M.J EACH - OWGHO, EE-102-105]  diluimsiastseirouaumenennis sumnafussyses
6.9(1.2) FLEXIBLE GUIDE POST EACH ot DWG.NO.RS-807 5.11{14.2) (MOUNTING HOGHT 9.00 M. IMPROVEMENT SINGLE TC DOUBLE BRACKETS) EACH = OWG.NO, EE-102-3051  grudmamuavesnuuud sl nenimauansdl 17
5.9(2) KILOMETER MARKER
6.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH 2.00 OWG.NG.GD~707 5.11{15)_msTTIATHHMT AT ME UA e s U O msueer .5, 1.00 MUIANA2
6.9(2.2) KILOMETER STONE TYPE § FOR REFLECTIVE SHEET FACING EACH - DWG.NO,G0=707 uazmReies Wisugnralfun sruys T — o s vak ; VR
6.9(2.3) KLOMETER SIGN TYPE A EACH = DWO.NO.OD—708 5.12 TRAFFIC ROAD SICNALS 1. fFrRsdiimuTees faurfflflunuresiaduis fdnmelutran Taofedld Thisundiams so
2825 KLONETER. SIGh TYFE B e =z DVOND, O 206 B12U1) TRAFFIC. ROATH SIGNALS wpmAanfacldlnruteaiec o nifionn teasiedimiuuumrandimien s iadam el
5.9(3) R.OM. MONUMENT . 5.12{1.1} AT STA.9+086 Ls. - DWG.NO. TF=101-105
6.9(4.1) TYPE | RC. POST EACH - DWE.NO.60-708 6.12{1.2) AT STA LS. - OWG.NO, TF-101-105 Fuuing it myua
6.9(+.2) TYPE § BRASS TASLET H - 50— i MPR F EXISTING TRAFRIC ROAD SIGNALS \
5_;4'3; TYPE 1T BRASS TABLET ON R.C. CYLINDER xH - ?.::igzg_:ﬁ: 55_2:(:22_0 A?:im OF By S g 2. giunwedaninisdnmalirans Bhizenitems g0 seainamdnddertdt oy
5.9(4) REFLECTNG TARGET 5.12(2.2) AT STA. LS. = uarazAe IR m wsumy ATl neluds s fhniserudeiia O
5.9(4.1) TYPE | FOR CURS EACH = OWG.NO.RS~202 5.13 FLASHING SIGNALS ('u'] 148 QLNE)Q)
5.9(4.2) TYPE il FOR GUARDRAIL EACH = OWG.NO.RS-202 §.13(1) FLASHING SIGNALS EACH L SHEET E
5.9(.3) TYPE 3l FOR BARRIER EACH - DWGMNQ.RS—202 £.13(2) IMPROVEMENT OF EXISTING FLASHING SIGNALS ‘ﬁi
70 oreE 6% St AT T s Fornenisuramimansg
sao(t) ywthmenrnomasawdoyulansuan 1.2 10938 SUPER HicH SOM, 12.00 DWG.NO.RS—101 6.13(2.2) AT STA EACH - =)
INTENSITY GRADE UAY VERY HIGH WTENSITY GRADE Taema¥i- wisusinadinnaddn 5.13(3) RELOCATION OF FLASHING SIGNALS -
i vEsdmaaryeuus iy s seundeeds saneddn (Fusalofving B.14 MARKING AIUNRIID N
8. m(l) Lasy] mmmm\ninguﬁnziwm 1.2 31 9ilm SUPER H-GH Sa.M. 10.00 DWG.NO.RS-101 §.14{1) COLD PAINT o
. m uA VERY Hx A =‘Ea e i 8.14{1.1) YELLOW G, - OWG.NO. R5-201-203 Wow wledun (#a sewdnd !'mu jﬁf_
L T i LA 3 - Do ANl AT PO Va7
6.10(2.1) RC.SIGN POST SIZE 0.12 X 0.12 M. M. 190,00 DWG.HO.RS-101 5.14(2.1) YELLOW SQ.M - OWGNO. RS—201-203 ;\,CW‘\ M
6,34{2.2) WHITE SQM. OWG.NO. RS—201-203 Buane 9500 /vy
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SHOULDER CARRIAGE WAY
" ani f - —_—r— ERLACED WITH NEW PAVEMENT L i
SPECIFICATIONS FOR CONSTRUCTION MATERIALS MATERIAL AS DIRECTED BY THE ENGNEER l l
s e LIMIT OF EXCAVATICN NEW LEVEL FINISHED GRADE
e EXISTNG LEVEL
TYPE SPECIFICATIONS 31—; . s Vg [
: ; o | 5
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATION AND EMBANKMENT® g . e T 1s H
(P — -~
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO, DH-S 102/2532 / % LY R BXCARTON / 7
2.3 0.30
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO iw’? VARIES f--'ﬂi EROFILE F,,L,___/ GUT__L/KE-—J
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 208/2532 PLAN BENCHING
SOFT SPOT EXCAVATION ON EXISTING ROA
SUBBASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "FLEXIBLE SUBBASE SECTION” AND REFER TO , -
. _ ‘ R ’ GENERAL NOTES REMARKS
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 205/2532 T T
1, AL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN. 1. THE MUMBER OF BENCHING DEPEND
BASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SOIL AGOREGATES TYPE BASE "-~ ;Eﬁ;gi: Z:igoiﬁggﬁa:gikﬁifé‘;czf:::émm STANDARD DRAWING QN THE HEIGHT OF THE EXISTING ROAD
&3 k! Y g " i s
B e pe ) : - . 2. PROTION "A" SHALL BE DIRECTED &Y
SECTION:"ARDL BERERL ot STANDASEFOR RICHWAT ICONSTRUCTION Wi - DH-5 901 /20 3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND 30X CULVERTS SHOWN ey
iy - 9 _ . = - el e ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER FRIOR TO CONSTRUCTION AT EACH DRAINAGE STE S T r—
SOIL CEMEMT BASE | REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SORL CEMENT BASE™ AND REFER TO 4.7 AL LOCATION AND SKEW ANGLES FOR CORNECTION ROADS ON PLANT & PROFILE DRAWNGS MUST SE VERRED WIH THE e ‘;:ouam’ms ! }:EAV-Y =a£:1=us~r
STANDARD FOR HIGHWAY CONSTRUCTION NO, DH-S 204/2532 ENGINEER PRIOR TG CONSTRUGTION AT EACH CONMECTION ROAD. e P e
5. SURFACE OF SIDE ROAD CONNECTION ARE SPECFIED ON PLAN AND PROFILE SHEETS, & RE CONSIDERATION 1O SOFFAAREA OR FARED AREA
- - - - . ) i .
ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT BRIME COAT SECTION” AND PAVED OR UNPAVED SURFACE MUST BE VERFIED AND DIRECTED BY THE ENGINEER , FOR DETALS SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
PRIME COAT REFER 7O STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-5 402/2557 OF TYPICAL CROSS SECTION REFER TO STD. DWG. NG, MD. 207 & MD. 202 MINIMUM LOAD € METRIC TONS PASSED THE OBSERVATION
6. RCP. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED, RELOCATED OR AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION * AND REFER TO STANDARDS NSTALLATION MUST BE VERIFIED AND OIRECTED BY THE CNGINEER SURFACE SHOW ANY MOVEMEMT DR «OEFLECTION THE AREA
BINDER COURSE | FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532 7. EXISTING ASPHALTIC CONCRETE SURFACE 7O BE REMOVED AND SWALL BE STOCKED BY ENGINEER, WATIRE. SENDIRENED: Raiopet SPOT OR FS”-EO AREA
e T UEAUY HLua
ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION” AND SIDE SLOPE CONSTRUCTION ( v 4
. -
TACH REFER TO STANDARD FOR HiGh TRUCTICN NO. DH-5 403/2531 5 L > : f
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PARA—AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER * ASPHALT COMCRETE SECTION " AND REFER TO STANDARDS ASUYNSAT
i N
WEARING COURSE | FOR HIGHWAY CONSTRUGTION NO. DH-S 416/2555 06 - 10 e 21 21 0| ooasa | orsn - > ' ]
Wou  wladun (fia geud wu A
EARTHFILL IN THE EARTHFILL SHALL BE SOIL WITH ORGANIC MATERIAL AND SUITABLE FOR PLANTING. IT SHALL BE FREE FROM AGGREGATE 1.0 - 3.0 2:1 21 1 1.5:1 0.25:1 1.5:1 g-gﬁ;mlﬁ/pfdw |mm /ij" NLNNI7
ISLAND AND MEDIAN | LARGER THAN 5 CM. IN SIZE. DETERIOUS SUBSTANCES AND CONCRETIONARY MATERIALS. DEBRIS MATERIALS FROM XS A
TRUCTION SHALL NOT B . O¥ER 30 1.5:1 (R3] .51 11 0.25:¢ 11 i
CONSTRUCTION SH E USED oy — S5y
PEATEY




Fninnuvevadnd 17
; TYPICAL CROSS SECTION (2)

Frudresoeniuy [_saomuen | woud

\ "y - ; WM AN | +oso0200 | 02
TATNU 11710 NIUNDT I WA RIS PICAL CROSS SECTIO

THNOU 1710 UNBTTIRRNY BI0TT

NNUANNUGAY 4090 FDUAILAN 0200 ADU UAN — FAUeU e tosocsrs — marazso

TYPICAL CROSS SECTION (2)
TIMIN NUAQCH4TO ~ NUL4T+260

~

LT Q
TV IN NN 40+470 — NU41+260 '
2.00 M. {MOUNTING HEGHT) TAPERED STREET POLE
DOUBLE BRACKETS WITH HICH PRESSURE SOOAM LAWRS % SURVEY & CONSTRUCT
230 WATTS | CUT-CFF
x| ! ix
3 o
ol L
ol 20,00 (oR ARiE) 20.00 ‘.g
§| TCR VARIE) 0/ VARIE] 1!
W, 2.50 3.50 3.50 HEQ 350 350 250 ‘g
| (or vame) | {oR vamE) | (0B VARE) (o RamE) (o8 varE) | {OR vARIE) | (OR vamg) | :
1 l RAISEDIMEDAIN ! i |
1
¢ 1 TACK COAT TAGK COAT 3 i
I |] PRUME COAT _(mwuuusgr) PRME cOAT (#wnitifumeny §; !
: ! 16,00 EXSTHG AOADWAY 1 l
MILLING OF DXISTING ACE 10 CMLTHRICK :
l TYELLOW SOLID EDGE LNE 0.13 M, ——ny TURS. &|0UTTER YELLOW SOXI0 EDGE UNE .15 M. ’{
; WHITE BROKEN LANE UNE 0.15 . B == 1 RO WHITE BROKEN LANE LINE 0.15 M. MJ!V N
i
; WHITE 5CUD EDGE LINE 0.15 M. — r—”ﬂ[mbml.ﬂl l
: ! ,
| i N |
1 - '
' a ;
| 1 i T i
T ]
i L I a
y NG ¢ 1 L S| T e e yoes o o
PRGN §
i SOE DITCH LINING TYPE §
. " - i - - 1,06 {LT. O] RY) ¥ RECESSARY (OWG NG.DS-201)
1.au AreylNugadiduonusiudewumugdivunensi : 7 A e (kR o
. : e e I AGGREGA]
neuinmnerTingmuaunuanetsudnadineudniums  J— » l D o0, S0k AAEEATE SURBASE o, SRR T3 7 O
. B P . s = > 4 5 g
2. masduiashumisne e srined e lasams i P R e g
auraFuaffeulaemuamunncay TeeduegfuseRilsvasywatununu l Nou-wNEN GEITERTLE (e > 200 5/5230)
sl a3 swesBeme i Trrss fomed swsnnfiuaudlvluiusvedaiesmulaneils JUURE SR =S R4 P BT i, rpen e BB AR R R e SRR RSB - Wiy S oS i G 4 B :
s uSuramreferindums Tanlafurmuiusoudwinaumaraedt 17 * : ‘:;‘;‘” b
v, » s ' » {Aunm 12-25 )
safunsesmoaiuimrmssser  Tusewiunnosiu leediedund ssrnensueumsenies (LT, 98 AT) # NEoESSARY - . E
R e TYPICAL CROSS SECTION (2) 21 #umaegdndnh
auargulununesvean M e oG
" REPLACED WTH NEW PAVEMENT | SHOULDER CARRIAGE WaY
SPECIFICATIONS FOR CONSTRUCTION MATERIALS [_—umma. AS DIRECTED 8Y THE ENGINEER | l
s LIMIT OF EXCAVATION NEW LEVEL FINISHED GRADE
coFe i
TYPE SPECIFICATIONS Y 28% —— SHSTNG LaveL
; =
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATION AND EMBANKMENT' T T I W
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 102/2532 i W =T O EXCAVATION 7 T
!G.M
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A™ AND REFER TO o °-3°I PROFULE F1LL_/ i _Z_/ﬁ—a—-]
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 208/2532 SENCHING
SOFT SPOT EXCAVATION ON EXISTING RGAD
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

TYPE SPECIFICATIONS

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

SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO
MATERIAL "A" STANDARD FOR HIGHWAY CONSTRUCTION NC. 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 7O 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 T STANDARD FOR HIGHWAY CONSTRUCTION NO. OH-35 402/2557
AC

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

FOR HIGHWAY CONSTRUCTION NO. DH~S 408/2532
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SOFT SPOT EXCAVATION ON EXISTING ROAD

GENERAL NOTES

1. ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN,
2. REFERENCES : SPECIFICATIONS FOR HIGHWAY CONSTRUCTION, STANDARD DRAWING
& CONDITIONS OF CONTRACT, DERARTMENT OF HIGHWAYS
3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
O THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE
ALL LOCATION AND SKEW ANGLES FCR CONNECTION ROADS ON PLANT & PROFILE ORAWINGS MUST BE VERIFIED WiITH THE
ENGINEER PRIOR TQ CONSTRUCTION AT EACH COMNECTION ROAD.
5. SURFACE OF SIOE ROAD CONNECTION ARE SPECIFIED ON PLAN AND PROFILE SHEETS,
PAYED OR UNPAVED SURFACE MUST BE VERFIED AND DIRECTED BY THE ENGINEER , FOR DETALS
OF TYPICAL CROSS SECTION REFER YO STD. OWG. NO. MD. 201 & MD. 202
6. R.CP. 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.
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BENCHING

REMARKS

1. THE NUMBER OF BENCHING DEPEND

ON THE HEIGHT OF THE EXISTING RCAD

. PROTION "A" SHALL BE DIRECTED BY

THE ENGINEER

PROTION "8" SHALL BE WIDE ENOUGH

FOR COMPACTING BY HEAVY EQUIPMENT

THE CONSIDERATION OF SOFT AREA CR FALED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
SNIMUM LDAD 6 METRIC TONS PASSED THE ORSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVE! OR 'DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FALED AREA
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GENERAL DETAIL OF INSTALLATION AT SIDEWALK GENERAL DETAIL OF INSTALLATION BESIOE EDGE OF SHOULDER
QQRI NATIGNAL HIGHWAY P4 SECTION A - A
” HUMBER SCALE 1110 N
o NOTES : -
1, DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED. 9. ALL FACES OF TYPE | KILOMETER AND COVER FACES OF TYPE I KILOMETER SHALL BE PAINTED WHITE. o
2. WHERE PENETRATION CANNOT BE ACHIEVED FOR PIUNG THE KILOMETER AND ALL INSCRIPTIONS SHALL PAINT BLACK OTHERWISE THE GARUDA FRAME SHALL PAINT N GREY LINE (‘u HIUE ALY aq)
Y]
POST MAY BE ERECTED WITHOUT PILING WHEN APPROVED BY THE ENGINEER, 1 CENTIMETER WIDTH. ™
3. ALL INSCRIPTIONS SHOWH ON THIS DRAWNG ARE SET UP FOR EXAMPLE 10. THE PAINTS SHALL CONFORM TO TIS.327 AND SHALL APPUIED ON ALL FACE IN 2 LAYERS. ﬁacrlu18ﬂ'liilﬂ7\1“']ﬂuﬂqﬂnm$‘
PURPOSES ONLY. 11. REFLECTIVE SMEETING FOR TYPE T KILOMETER FACING SHALL CONFORM v -
e e e ] e B —_— £ |
g 4, THE an:umﬁ POST SHALL BE PLACED AT 1 KILOMETER INTERVAL TO TS.606 TYPE | {(ESEFFICIENT OF RETRO-REFLECTION LEVEL 1) K!NGDOM OF T’HA! LAND
3 AT 0.75 M. FORM EDGE OF OUTER SHOULDER OR AT 0.50 M. FORM CURB. MINISTRY OF TRANSPORT
T e e T 5. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 WMPa.(200 KSG.) DEPARTMENT OF HIGHWAYS
)/( e FOR 15X15X15 CM. CUBE AT 28 DAYS. STANDARD DRAWING
i 3 CONF .24,
fo.0as! 033 ‘ 03 6. REINFORCING STEEL SHALL CRM TO TIS.20 GRADE SR.24 KILOMETER MARKER
7. PRE — CAST PRESTRESS CONCRETE FILE SHALL CONFORM TO TIS.396 KILOMETER STONE
| » A 8. DESCRIPTIONS OF THE ALTERNATIVE TYPE OF KILOMETER STONE AS FOLLOWS ; : B — I . smens o et [oare . 00T 2018
ELEVATION OF GARUDA SIDE VIEW OF GARUDA 81 TYPE | PAINTED FACING : ALL KILOMETER STONE FACINGS SHALL PAINTED WITH WHITE PAINT. s Lo
AND INSCRIPTIONS SHALL PAINTED BLACK PAINT. TR W SCALE : AS SHOWH
DETAIL 1 8.2 TYPE Nl ,REFLECTIVE SHEET FACING : ALL KILOMETER STONE FACINGS SHALL PAINTED (DIRECTOR OF LOCATION & DETIGH BUREAL)

DWG NO, GD-707
SCALE 1: 3 e

WITH WHITE PAINT AND INSCRIPTIONS SHALL PAINTED BLACK PAINT.

APPROVED :

. 47
{FOR DIRECTOR wuz;m.] SHEET Mo
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NOT T0 SCALE NOT T0 SCALE

% IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS.

SPECIFY HIGHNESS TO BE 23 CM.
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BLACK OR YELLOW OR
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SCALE
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LINE

'STANDARD DRAWING
0.30 i CONCRETE CURB & CURB AND GUTTER
(SEE NOTE 7.) CURB MARKING DETAIL DESIGNED : D.0M. & COMSULTANTS [mm: - E. wm DATE: OCT 2015
NOT T SCALE B - . = P SCALE: AS SHOWN
e & X ! DWG NO.  GD-709
B esdoictl SOHAWRE | DATE a (Fom OmEGTON GENERAL) MEETHO., 4%
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_SLOPE l
PAVEMENT STRUCTURES
MOUNTABLE CURB
NOT T0 SCALE
NOTES :

1. AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSME STRENGTH
OF 25 MPao. (255 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS. CEMENT SHALL
CONFORM=-TO TiS. 15 TYPE | PORTLAND- CEMENT OR APPROVAL TYPE.

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

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

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

6. JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL BE
SPACED AT 10.00 M. INTERVAL, THE WIDTH OF THE JOINT IS

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

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

(umgjxﬁaa)
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EDGE OF TRAVELLED WAY

EDGE OF SHOULDER

VARIES

i L.ao(um.}
LOWER EDGE OF SiGN | !+!

DESTINATION WITH ARROW SIGN
DESTINATION AND DISTANCE SIGN

TOWN AND DISTRICT BOUNDARY SIGN

WITH THAI AND ENGLISH WORDS

OR THAI WORDS ONLY

TABLE A MINIMUM VERTICAL DISTANCE TO BOTTOM OF SIGN (K)

FACILITY, DISTRICT, OR SIGN DESCRIPTION

VERTICAL DISTANCE

CONVENTIONAL ROADS IN RURAL DISTRICTS,
WITH NO PARKING OR SIDEWALK

1.5 M.(MIN.) PRIMARY PANEL
1.2 M.(MIN.) SECONDARY (SUPPLEMENTARY) PANEY

CONVENTIONAL ROADS IN RURAL OR URBAMN DISTRICTS,

WHERE PARKING OR SIDEWALK

2.1 M.(MIN.) PRIMARY PANEL
1.8 M.(MIN.) SECONDARY (SUPPLEMENTARY) PANEL

TABLE B MINIMUM LATERAL OFFSET TO NEAREST EDGE OF SIGN (L OR M)

FACILITY AND DISTRICT DESCRIPTION

OFFSET

ALL ROADS IN RURAL DISTRICTS

3.6 M.(MIN.) FROM EDGE OF TRAVELLED WAY

IF SHOULDER WIDTH LESS THAN 2.5 M.

1.1 M.(MIN.) FROM EDGE OF SHOULDER IF

SHOULDER WIDTH IS GREATER THAN OR EQUAL TO 2.5 M.

ALL ROADS IN RURAL AND URBAN DISTRICTS
WHERE LATERAL OFFSET IS LIMITED

0.6 M.(MIN.) FROM FACE OF CURB OR EDGE OF SHOULDER
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TYPICAL BACK-SIGN STAMP

WARNING SIGN ROUTE MARKER
[~TRAFFIC SIGN
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i
VARIES !
_l_ L] | _Lower £oce oF sion
0.20
VARIES T
gl 0.30
= | PROFILE GRADE
8
G| VARES
Eaavr N
LLEAN CONCRETE
1.20 [ SEE NOTE 11
0.30 - o
400N}
APPROX.
0.60(MiN.)
APPROX.
SIGN POST INSTALLATION DETAIL
NOT 10 SCALE
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ROUTE TURN ASSEMBUES TYPE I 2
ON DIRECTIONAL ASSEMBLIES ROUTE TURN ASSEMBLIES TYPE I
9.020 4-RE #12 MM. 0020 4-RB $12 MM
* *
0.12 OR 0.15 T 0.12 OR 0.15 P
4. 4.
.020 RB #6 MM. TIES @0.15 M. .020 RB #8 MM, TIES ©0.15 M.
0020 0020 ooz | 0.020
| % *
0.12 OR 0.15 0.12 OR 0.15
SECTICN (B)—(®) secTioN @) -(®)
NOT  TO  SCALE NOT  TO SCALE

1 SH

dg °H ©

| % A A
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" - }—RB 26 MM.
T - 9 0.15 M.

=—1—4-RB #12 MM.
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REINFORCE CONCRETE POST DETAIL

NOT

GALVANIZED WASHER

#25x2 MM. THICK PLUS
RUBBER RING 2 MM.

TO SCALE

—— REFLECTIVE SHEETING

— 50x25x1.6 MM. STEEL
RECTANGULAR TUBE

-GALVANIZED WASHER
#25x2 MM. THICK

THICK F|

#3/87x3" GALVANIZED
STEEL BOLT WITH
GALVANIZED DOUBLE
HEX NUTS

L
o.oz:{

1.55 e
0.35_, 0.35_, 0.35_, 0.35 }g._ovs
= \

NOTES:

1.
2

3.

(LI

8.

10.
1",

12

13.
14,

16.

. ALUMINIUM ALLOY SIGN PLATE SHALL CONFORM TO TS, 331,
. UNLESS OTHERWISE INDICATED, SIGN AND THEIR SUPPORTS SHALL BE OF THE SIZES, COLORS

. SIGN FRAME SHALL BE MADE OF 50x25x1.6 MM. STEEL RECTANGULAR TUBING FRAME WELDED AND SMOOTHED

. PORTION OF POST FROM GROUND UINE TO THE ELEVATION OF 20 CM. ABOVE FINISHED

* SIZE OF POST SHALL BE 0.12x0.12 M. FOR SINGLE POST AND TWIN POSTS WITH TOTAL AREA
TOTAL AREA OF THE SIGN PLATES IS NOT MORE THAN 2 SQ.M. AND 4 SQ.M.
RESPECTIVELY OR OTHERWISE THE SIZE SHALL BE 0.15x0.15 M.

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 MPa.(204 KSC.) FOR 15X15%15 CM.
CUBE AT 28 DAYT, CCMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.

SIGN PLATE SHALL BE MADE OF 2 MM, THICK ALUMINIUM ALLOY.

AND TYPES PRESCRIBED BY, AND SITE IN ACCORDANCE WITH THE RECOMMENDATIONS OF, THE DEPARTMENT OF

HIGHWAYS' TRAFFIC CONTROL DEVICE MANUAL.

REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1 (COEFFICIENT OF RETRO—REFLECTION LEVEL 1) FOR HIGHWAY
CLASS 2, 3, 4 AND 5, FOR OTHER SHALL BE N ACCORDANCE WITH TRAFFIC CONTROL DEVICE MANUAL AS PUBLISHED BY DOH.

IN PRIMING PAINT FOR FRAME SHALL BE RUST PREVENTVE PAINT WHICH CONFORMS TO TIS. 2387; THE SUCCEEDING
COATING SHALL BE PAINTED WITH BLACK METAL PAINT.

LENGTH OF SIGN POSTS AHD POSITIONS OF HOLES STATED IN THE DRAWING ARE FOR THE MINIMUM SIZE

ONLY, THESE LENGTHS AND POSMON OF HOLES SHALL BE ADJUSTED DEPENDING ON SITE CONDITIONS.

ROADWAY PROFILE SHALL BE PAINTED IN BLACK AND ALL OTHER PART SHALL BE PAINTED IN WHITE.
BACK OF SIGN, CLOSE TO EDGE OF PAVEMENT SIDE SHALL BE STAMPED WITH DEPTH NOT.LESS THAN 0.50 M.
LEAN CONCRETE FOR SIGN POST BASE SHALL HAVE A PROPORTION OF CEMENT : SAND : AGGREGATE

1:3: 6 BY VOLUME AND A CONCRETE SLUMP OF 10 CM. (WAX.)

CLEAR CONCRETE COVER SHALL BE 2.5 CM.

REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

IN CASE, SELECTED STEEL COLUMN REPLACE CONCRETE COLUMN :

— STEEL COLUMN I 7.50%7.50X0.32 CM. REPLACE CONCRETE COLUMN OF 0.12%0.12 M.

~ STEEL COLUMN @ 10.0CX10.00X0.32 CM. REPLACE CONCRETE COLUMN OF 0.15X0.15 M.

STEEL COLUMN SHALL BE APPLED RUST PROTECTING PAINTED BY BOTH INTERIOR AND EXTERIOR

TYPES FOLLOWING TIS. 237 THEN APPLY EXTERIOR BLACK AND WHITE COLOR PAINTED AT LEAST 2 TIMES
WHICH CONFORMS TO TiS. 327

STEEL COLUMN SHALL CONFORM TO TIS. 107

’
INSTEAD OF DOUBLE COLUMN BY INSTALLATION AT THE mDoLEormmemcsgsémmmasuM.

SCALE 11 17.IN CASE OF INSTALLATION SIGNAGE ON WALKWAY, IT IS ABLE TO USE 0.15X0.15
TABLE C POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST q
- ol
REGULATORY WARNING TE TURN ¥ e
SIGN SIZE SIGN SIZE ROUTE MARMER ASSEMBUES TABLE D POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST H :
DIMENSION TYPE] & TYPEI TYPICAL FIXING OF SIGN PLATE K‘NG
(cMm) (cM.) (cu.) (cu.) SIGN SIZE DIMENSION (CM.)
g A, et et o0 ; MINISTRY OF TRANSPORT
60 | 75 | 90 | 60| 75| 80 WIOTH | LENGTH REMARK DEPARTMENT OF HIGHWAYS
A 75| 15|15 |20 | 20| 20 [75]|75|75|75|7s5]| 78 A 8 C{O|EJF|G|HI VY STANDARD DRAWING

. 75 210 | 5 [200( § | 65 [ 7.5/17.5] 50 |32.5 | DESTNATION WiTH ARROW
g 8 45 | 45 | 60 | 45 | 685)| 90 | 45 | 60 | 75 | 45 | 60 | 75 50 240 | 20 |200{12.5| 65 | 7.5|17.5| 50 |32.5| SIGN, THAl & ENGLISH WORDS MINOR ROAD SIGN
[ c 75| 15 | 15 | 20 |175|175| 75 | 75| 75| 75 | 75 | 75 €0 210 | 5 [200| 5 | 50 [ 7.5[17.5] 50 | 25 | pESTRATION WITH ARROW SIGN & POST DETAILS
g 75 240 | 20 {200 (12.5] 50 [ 7.5 [17.5| 50 | 25 | SiGN. THA WORDS ONLY
; D 75 |75 | 751 75| 75| 75 75 180 5 {170| 5 | 65 | 7.5]17.5| 40 |32.5| DESTINATION AND DISTANCE DESIGNED : D.OH. & CONSULTANTS Icnﬁcl(Eb: .:’;D‘um DATE: OCT 2015
g - 7% | 25| e tia| 5 | ix 90 180 | 5 |170{12.5| 65 | 7.5]17.5| 40 [32.5| SIGN, THAI & ENGUISH WORDS -
= a - ek Gl - 50 180 | 5 [170| 5 | 50 | 7.5|17.5| 40 | 25 | DESTIRATION AND DISTANCE T BOALE: AS SHOWN
o F 225 | 35 45 | 225 35 45 75 180 5 |170{12.5| 50 | 7.5 |17.5] 40 | 25 | SIGN, THAl ONLY i (DIRECTOR OF LOCATION & DESION BUREAU)
H = 65 180 | 5 [170| 5 | 55 | 7.5[17.5] 40 [27.5] ToWN & DisTRIC BOUNDARY DWaNCL RE—101
= 0|75 75] 0175|758 80 180 | 5 |170{12.5] 55 | 7.5[17.5| 40 |27.5[ SIGN, THAl & ENGUSH WORDS APPROVED :
- REF. REVISION SOHATURE | DATE ' ™ BEETHO. 51
< (FOR DIRECTOR GENERAL)




NOTES =
540 . s ‘ s ‘ 1. ALL DIMENSIONS ARE IN MILLIMETERS URLESS OTHERWSE INDICATED.
H | : i 2, CUARDRANL SHALL O ‘ljtfﬂﬂkl ¥C THE Fi k 'GUS';gMENT :
RROUND, TIEE FOTIMET WAL KO =iy 21 STEEL RAWL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
.?,i_‘:}..__\\ N\ ik MINIMUM THICKNESS SPECFEED FOR EACH CLASS OF RAIL AND
e G}’ G2 \ ) i SHALL BE GALVANIZED WTH THE MINDMUM WEIGHT OF ZINC COATING
\ % T i ) 55 i e_;“ «ﬁ gt -;——STE'EL SLATE 4 MMTHICK ACCCRDING TO THE TYFE OF RAL AS SPECHIED IN TABLE BELOW.
i »t E: i o] & 3 i 3 > ' 100 MM LONG
1 il i AT BOLT & NUT FASTEMNNING
RAL MINRAN, THICKNESS | MINWEIGHT OF ZINC COATING
e e BROCKOUT cLASS| TYPE (MILLMETER) (ORAMS FPER SOQUAREMETER)
i ; 5 : b5 1 32 - 550 .
- }' is % + T | S 1 . .
e g e P g > 1,400
: g i A + A 1.2
s e | L £ e DETAIL "A" ha 28 550
NOT TGO SCNE 2
i 2 25 1,100
- POST #100K4 MM, 2.2 MECHANICAL PROPERTIES OF RAIL
PoAT AT R TITRIIN Gk ! MAX. DEFLECTION
15032 MINULTIMATE o
2515, i 1 TENSILES STRENGTH | TLPERCENTAGE Max LOAD MAY. LOAD
— P - J— L ke /’; b 2& OF ELONGATION TRAFFIC FACE UP | TRAFFIC FACE DOWN
i fHe23 i CLASS| TYPE | S i DEFLECTION DEFLECTION
U : H i o < a.
PLAN AND SECTION o B | ! PRy | e
NaT 0 SCALE 7541.5 Py fat | | i T
SV v S | © ! i 1 ] 5 ! 2 i s 50 720 50
]_mﬁ:trg : 2 4 i 21 1,380 75 1,000 75
\ B ¥ |
25 NS 2 —] g 7 4 21 580 50 545 50
o 2923 : 2 - <
2 - i 2 41 2 910 75 720 75
EQUAL TO SHOULDER WIDTH " . | { g E : - ;
! == ! bt ] & 7 2.3 POST SHALL BE IN ACCORDANCE WiTH TS, 107,
; g; SLot -t L__ iy N 2.4 THE GALVAMIZING OF BOLTS. NUTS, WASHERES AND SIMILAR THREADED FASTENERS
: §f ooc B0x13: —dZ SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 58
“ = L
oG f g! ’J;‘ e e —— S —— et 2.5 BLOCKOUT SHALL BE IN ACCORDANCE WTH TS, 1228,
J—;ix:;; /7 WHEN SPACING OF POSTS IS 25 ONLY ! el e o e 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1438 SM 400.
/ /’_ // e g S 2.7 AL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.
— 1
i : 7 7 8923 ; ! 14 £ S;S_CKOUT DET‘?ELé 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
2 B *3’ v i/ g ot g / : ; o | ] B T e R ! FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED,
4 ARSI 4 4 : = i — STERL PLATE 4. IN CASE OF HIGR RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYPE 2 SHALL SE USED,
YT ;: 2
< ! e | & } = AT BOLT & NUT FASTENNING 5. SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS.
@ k-2 © <> , PAVEMENT SURFN:E«-——\ ' -~ STEEL PLATE
: : [— " {SEE DETAL "A
i i E S % ' l ROLMD PIPECSOL xR0 WL £33 K0/M, BLOCKGUT | RADIUS OF CURVE  |SPACING OF POSTS “HEIGHT OF FiLL SPACING OF POSTS
1010 fnaiug 50, S - R (M. 5 (M. H (M. s (M.
& : - l ( T l o (M.} (M3 (M) (M)
1 soo i | i ON TANGENT OR » 700 4,00 H < 200 4.00
o8 b 300 ¢ =
! G 450 < R < 700 3.00 3.00 < H € 4.00 3.00
; BACKUP PLATE 150 < R < 450 200 400 < H < 5.60 2.00
§
g 1 SCALE 145 R <150 L0 500 <H < 7.00 1.00
& !
= | 5 Ep— * FOR SI0E SLOPE 21 OR STEERER
i G e R iy FOR HORIZONTAL CURVE ¥ATH WIGH FILL, THE MINMUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
l 5. IN GENERAL, GUARDRAIL IS MORE SUITABLE THAN GUICE POST ON HORIZONTAL CURVE SECTION WTH HIGH FILL
: ; 300 | ! MORE THAN 5,00 M. (AND SIDE SLOPE IS STEEPER THAN X1} AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.
i 2 e £ 7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE-BENT FROM THE FACTORY,
1 ; ]
> : I AR GRS el 8. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
| i SHALL BE PROVIDED WHERE SPACING OF POSTS IS 25 M,
= 9. UNLESS OTHERWISE SPECIFIED ON THIS DRAWNG, GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248,
LK
ERROR ALLOWABLE LENCTH T = ;
/2— ERROR ALLOWELE BT /P CHANNEL STEEL 15575205 W, 50 moue 50 10, REFLECTIVE SHESTING SHALL CONFCRM TO TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
L R A i et ; 11, W-BEAM GUARDRAL INSTALLATION SEE CRAWING NO. RS-605 OR RS-606.
623 b e o e ’! ] L % g.‘ |
/ el of + T * & REMARK :
L Ll -
L< l b4 05 4 i THE SINGLE W-BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
. g L ANC CERTAIN CONDITION. IF OTHER COMDITION SUCH AS DEEP VALLEYS,
= g ‘” AR REFE APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
o T - A SHEETING TYP! THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DANAGE TO
PAYEMENT] SURFACE s = / l - VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
4 . i / GUARDRAIL, SHOULD BE INSTALLED. IT SHOULD BE APPUED WITH THE
FiRM INFORMATION COMCERNED AND RECOMMENDED BY THE ENGINEER.
N FOR DMUED HGWAY,
THIS SIDE SHALL BE OMITTED
W EFLECTIVE — KINGDOM OF THAILAND
SHEETING TYFE | a2 . : MINISTRY OF TRANSPORT
ROUND PIPE 1OLEXA.C MM, x 9.63 KGAM. Do NELECINE = FOR DMDED HIGHWAY, DEPARTMENT OF HIGHWAYS
FOR DMOED HIGHWAY, — f "\\ B OMITTED STANDARD DRAWING
THIS SIDE SHALL BE OMITTED L4y GUARDRAIL X
d - SINGLE W—BEAM GUARDRAIL /'\f'
ORECTION OF TRAFFIC memselien DESIGNED: Dot & CONSULTANTS Ic«zcxm: N sy oM IpaTE OET 2018
VARIES (30-180} § T e
MPGS:T. 15 SuBMITTED : g"‘“ seace: A{ FIOEFIUE ﬂu-lai)
& {DRECTOR GFLOCATION & DESIGN BUREAU) o R u ‘
BOLT & NUT RAIL SECTION [ovry Py — . oo g PP e
SCALE 1:3 SCALE 153 ApPROVED : . 1 YN NANN L
ALV, REVSON DAL (FOR DIRECTOR CENERAL) L] e e




/—' SEE DETAIL "A”

12.00 APPROACH END_

"
Woighs, -

D:\std dwg 2015\RS-E05(REVOD)

| 6.00 '—‘-_4;. _y 400 | 400 400 |
—ﬁ\
SEE DETAIL "A"
/_ — S P S e ] SEE DETAIL "B" ¢ EDGE OF | SHOULDER
‘ e END_ ANCHORAGE INTERMEDIATE POST (SEE ORAWING NO. RS—603)
| Yt - m=Eooo o “EEazzar-=msimea
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SCALE 1: 500 §§ E
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« : TRAFFIC DIRECTION mesjp- | BEGINING OF
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= Lo Ll L L1 o LY SEE NOTE® SCALE 1:150
T i
|ful|{|l . i ,  BRIDGE SIDEWALK
SHOULDER 50 jose7 | o067 S SHOULDER NORMAL SHOULDER WIDTH
L PARABOLA CURVE— L rancenT secTion To eriDeE NOTES -
LANE WHITE PAINT EDGE LINE MARKING WHITE PANT EDGE LNE. wacchic | “AVE MO g / 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
TRAFE CRECTION ==t m'mm m?é OF”EW:M T S A 2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
"rr_ — e — el et X + B __W TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
| DETAIL "A" WITH BRIDGE SIDEWALK = /.,‘gg, 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
| (ROADWAY =HOULDER WIDTH SAME AS FOR ‘BRIDGE) r/ TO VEHICLES STRIKING SUCH AS, ELECTRIC POLE, BRIDGE SR, ETC.
GoALT 1:150 PLAN 4. SPACING "X AND "Y" ARE AS FOLLOWS.
‘ 41X = 050 - 1.50 M. "Y" = 4,00 M. POST SPACING 2.00 M
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1
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_— o.suo]ﬁ__ 057@ E :E.sss E ]E.sas E s E ]E.sas SCALE 13 50 9. THE PLAN SHALL SEE DETAIL "D" ON THE DRAWING NO. RS—606.

10. IN CASE OF ROADWAY SHOULDER IS WIDER THAN BRIDGE SHALL SEE THE
DRAWING NO. RS-606.

11. MARKINGS SHALL BE IN ACCORDANCE WITH THE DEPARTMENT OF HIGHWAYS'
TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TIS. 542.
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e INTERIGR JOINT SPACE e - Y
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FLUSH ON LOWER HALF A\
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4 e MORTAR 1:2 BY YOLUME—mr m/ ls! RUBBER RING
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
o 3 WITH RUBBER RING
- ;:i‘/ i PIPE CONNECTION DETAILS
- NaT T0 SCALE
; Yoy ]

TABLE 1 SPECIFICATION

NOTES :

BELL AND SPIGOT TYPE R.C.PIPE CULVERT| INSIDE WALL M. CIRCULAR CRUSHING LOAD MAXIMUM ULTIMATE COMPRESSIVE GVER FILL ON 1. ALL DIMENSIONS ARE 1N METERS UNLESS CTHERWISE INDICATED.
cLASS DIAMETER m REINFORCEMENT 0 Paonvcscx cm{ssmﬁ Lo mmcrgﬂ E&e %5x15x§$ oM. CUTS}L_R?PE 2. RENFORCED CONCRETE FIPE CULVERT CLASSES 2 AND 3 SHALL
0.30 CM. CRA KG. /M. COn CUBE A HOT
I, 1. . L /M. * b
|d§ (Lsé: :a;so? (,(\1:}) ) o ) WOTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TS 128,
e e s e - L' ik SEREISE CONN. o SN s e CRACK LENGTH | S ER——— 3. CEMENT... STEEL- REINFORGEMENT -~ AGGREGATES- AND- TEST o e 5
& ué‘* J = (KG./M,) MPaKSS.) (METERS) METHODS USED FOR R.C. FIPE CULVERT SHALL CONFORM TO THE
i 1 o oo Tz i T P - — REGUIREMENT OF TIS. 128 OR 70 THE DEPARTMENT OF HIGHWAYS
STANDARDS,
-« 80 23 - +08a 5120 3. CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 7.0 38 - 5,100 7.650 SHALL BE C.35 70O 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
5 s %o wk - By s > 35 () Yo 3.2 CONCRETE COVER FOR DOUSLE LAYERS CIRCULAR REINFORCEMENT
? ORI L T PR R Ll - T a | - ) 85 58 . 4 8,160 12,240 : o : SHALL BE 2.5 OM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
) w00 o - - o — 3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE ¢ 50 CM.
; A ¥ . 12,
OR SMALLER SHALL BE A MINIUM OF 4-4 4 MM. BARS OR
120 12.5 8.9 6.8 12,240 18,360 S o 8~@ 4 MM. BARS FOR PIPE @ 50 CM. OR LARGER.
- B i e <s 500 22950 40 (468) R 3.4 CIRCULAR REINFORCEMENT SFACING FOR FIPE SIZE # 30 OM.
TO $ B0 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SI2E
= ; . %o 5.0 15 = 1,390 3,080 ™ ™ ® 100 CM. TO » 150 CM. SKALL BE 15 CM. OR LESS BUT NOT MORE
"I_ -Tu P Ty > M=) iy ot €0 15 - 2,650 4,080 THAN THER WALL THICKNESS.
“ z - s - o friins 100 4 THE GULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
i L (MI. 1.00) la! : * " CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(ke wotE 9) 3 50 75 15 - 3,980 6120 S 35 (e Ss0 5. PIFE MAY BE EITHER BELL AND SPIGOT TYFE OR TONGUE AND GROOVE
1 5
%A s 40 - 200 160 TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYPE ’ i ° 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWNG
100 1.0 4.2 32 6,630 10,200 ’ v BT NS e .
DETAIL OF R.C. PIPE CULVERT 8 i Brexan)
NOT 0 SCALE 120 125 St 3.8 7,560 12,240 7. GULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 72 55 9,850 15,300 A # THE SOFT CLAY WITH CBR. g 2%
8. RUBBER RING SHALL CONFORM TO TIS. 237
D+2T+14 w 9. CULVERT LENGTH (L) SHALL BE 1.00 M, UNLESS OTERWISE SPECGIFIED.
Z D427 7 & LBl = 2-9 B MM, AROUND TABLE 2 PIPE END DETAILS 10.RENFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
| ; RCPIPE CULVERT  INSIDE WAL PIPE END DETALS (CM.) UNDER PAVEMENT.
e - CLASS DIAMETER | (1) 1LREINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
- N {03 (e BELL & SPIGOT TYPE TONGUE & GROOVE TYPE ey ~
(‘ | W () ; - UNDER SIDEWALK. R
: { ; b t:«.‘ 5 4 (NIN.} a e d
Vi ; 7 o Yo
. i i 30 50 6.0 6.6 0.4 85 | 150 19 08 23 30 (uehue f‘]l.u'rN)
£ ’§ 4 CLEAR (T3 | f Lo 40 50 6.7 7.6 0.4 s7 | 180 23 1.0 2.7 30 B:I' .
[ 2 EERITES H P
: i
a Pl & 50 7.0 7.0 as 0.4 108 | 20 28 1.0 3.2 4.0 ua'lu‘)ﬂﬂ’!ﬂm’hﬁl'ﬂ“ﬂ?iﬂ
P
il 60 75 76 a1 0.4 1.4 | z25 28 15 22 40
P 2 &3
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EXISTING PIPE CULVERT : T DETAILS
C.OOLLAR RO RoR B Tk i 150 150 10.0 166 0.4 127 | 450 57 3.0 6.3 6.0 DIMENSION AND REINFORCEMEN
W = 20 OM. FOR 0 EQUALS TO 60 CM. OR MORE DESIGNED : oK. & CONSATANI {cnecm; PR raocawie. [oaTE: OCY 2015
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NOTES :

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

A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M.

1. THE PROVECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.

2 THE PIPE UNE LATUUT SHALL BE SUTIASLE FUR [HE IERRAM. [HE EXISIWG GRUUNU KLURU
THE LINE OF CULVERT SHALL BE PREPARED TO THE SPECIFIED SLOPE.

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

l_nmsngn GRADE li ---BACKFILL —FINISHED GRADE ? - BACKFILL
/ i L

0/2

D/2

[‘"on .60 WIN,

= TONGUE AND GROOVE TYPE

9.00 MAX.

OR 0.60 MIN.

BELL AND SPIGOT TYPE
WITH RUBBER RING 4. AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE UNE WITH IN A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE PIPE SHALL BE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
/ s IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE
—-»ﬂﬁgmz\\\\\ UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.
AR L b AV i e : \— 30 i saND B.) CONSTRUCTION METHODS WHEN FILL HEIGHT EXCEEDS 1.20 M.
i LEAN CONCRETE 1:3:6 BY VOLUME 1. PIPE INSTALLATION SHALL BE BY TRENCH METHOD. SUBGRADE SHALL BE FIRST
CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 CM. OVER TOP OF PROPOSED PIPE.

A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN ON THE DRAWNG.
(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE (a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.

2. THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEDDING TYPE SHALL BE

CASE | : SOFT SOIL FOUNDATION, CBR < 2%) (a),(b) OR (c) DEPEDING ON FOUNDATION SOIL AN AS DIRECTED BY THE ENGINEER.
3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWING. BACKFILLING

¢ OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
| /—BACKFILL JOINT HAVE BEEN COMPLETED.
: 4. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1.
BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE ENGINEER.
METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.
COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

L
COMPACTED

EMBANKMEN
AN
4
cow,gci'aq

EMBANKMENT

ORIGINAL GROUND LENE‘]

D = INSIDE DIAMETERS ORIGINAL GROUND LINE

T flg 5 ” N
%

rFINISHED GRADE

9.00 MAX.

REINFORCED CONCRETE CULVERT PIPE INSTALLATION (FILL HEIGHT OVER 9.00 M.)

1. AFTER EXISTING GROUND HAS BEEM PREPARED TO SPECIFIED SLOPE AND ELEVATION.
CONCRETE BEODING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION &
2. THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION @&
4. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
j WITH THE TYPICAL CROSS-SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMBARTED TG

D/2
OR 0.60 WiN,

COMPACTED

o

ORIGINAL GROUND UNE—

= LIGHT WEIGHT MATERIAL BACKFILL

RdERNNENENNNEERNNRENNRAERRHNNENEEN] HHII\HIIIIIIH
30 CM. SAND N -

5. A TRENCH SHALL BE EXCAVATED TO A WIOTH "d” METERS WITH VERTICAL, SMOOTH WALL AND
I PREPARED SUBGRADE _® d= nDo + (n—I) Do/2

Do= OUTSIDE DIAMETER OF CULVERT BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINEER,
n= NUMBER OF ROWS OF CULVERT 6

THE @ - @ LEVEL, "d” METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERWISION BY THE ENGINEER.

- A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE @ — &
LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL.
B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
. DESCRIBED IN NOTE 4 ABOVE UNTIL THE ® — (B LEVEL IS REACHED.
CASE Il : GENERAL SOFT F OUNDATION, CBR > 2%) d N BAEIRT 7. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL
" y / SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
FINISHED GRADE r BACKFILL - : I coupAcTion.
r /_ 8. THE REMAINING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND
COMPACTED BY METHODS NORMALLY USED,

9. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

ORDINARY BEDDI ;
(B GREMNA it LONGITUDINAL SECTION

SCALE 1: 250

ey
9.00 MAX.

0/2
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L
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STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

CONCRETE CRADLE BELDING -~
1:3:6 BY YOLUME

SECTION ® - @

DESIGNED : DOM. & CONSLTANTS I“““’"ﬂ’ BURER) o™ loaTE: OCT 2015

¥ i ;E ; &,f SCALE: AS SHOWN |
- * R.C. PIPE CULVERT INSTALLATION FiLL ABOVE PIPE OVER 9.00 M. SOMTTED: o LOEATIOH & DESKaY MAEAL)

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NOT : 10 SCALE DWaNo. D5-102
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TOE OF SLOPE DETAIL D 1. ALL DIMENSIONES ARE IN METERS UNLESS OTHERWSE INDICATED.
SOME 11 125 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
\\ / STRENGTH OF 18 MPa.(184 KSC.) FOR 15X15X15 CM. CUBE AT 28 DAYS.
PR | S - | S, CEMENT SHALL CONFORM TO TiS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
! ! 8 3. RENFORCING STEEL SHALL CONFORM TO TI5.2C GRADE SR 24 FOR ROUND BARS.
e b s e e e et e R S SRS ! 4, STEEL RENFORCED IN CONCRETE SLAB SHALL BE REQUIRED
} i ONLY WHEN (B x L) IS MCRE THAN 9.00 SG.M. 3
H I=1 -~
! ] b 5. FOR ROLLING AND MOUNTAINOUS TERRAINS,THESE HEADWALLS
: i . ar v A
; ] SHALL BE USED AS KECESSARY AND DEPEND ON s:(w nwgq)
GO SR Ul e e i e o A s s ) - | CONBITIONS. »
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STANDARD DRAWING
CONCRETE HEADWALL FOR R.C. PIPE CULVERT
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* % iF DISTANCE » 50 CM. PROVIDING SODDING
¥ DISTANGE < 50 CM. UNING WITH PLAIN CONCRETE

NOTES :

D:\ald dwg R015\IS-201{REVOQ}

/—(;UT SLOPE VARIES (5. O k) 1. ALL DIMENSIONS ARE IN METERS UNLESS CTHERWISE INDICATED.
N - 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
V' PROFILE GRADE o\ 0.20 VARIES 020
3 I P N ¢ = - o STRENGTH OF 18 MPo.{184 KSC.} FOR 15x15x15 OM. CUBE AT 28 DAYS,
\ ks e s - ST~ CEMENT SHALL CONFORM 7O TIS, 15 TYPE | FORTLAND CEMENTOR APPROVAL TYPE.
g: X S o=
.?_:E P 7 W— 3. REWFORCING STEEL SHALL CONFORMED TO TS 20 GRADE SR 24,
5 - — N 4 THE THBEE TYPES OF DITCH LINING SHALL BE CONSTRUCTED N THE AREA OF RAINFALL INTENSITY NOT OVER 10 iR,
;—‘ gg i "z" N CASE OF RAINFALL INTENSITY IS OVER 10 IN /MR, DITCH UNING SHALL BE DESIGNED BY THE ENGINEER
2 8% | & O 5. DITCH LBANG SHALL BE CONSTRUCTED BY CONSOERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE
§§ ) ;) a0 % # 6 MM ©0.20 M I THE DITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%
{3 e i . .m;‘ e WEEP HOLE AND FRTER 6. 15 CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED 8Y THE ENGINEER
oot N % h— ’;;;ERD‘&_:)’ oM, 7. CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Ul AND TYPE # OF THE LINING GENERALLY
| oeo loso ok vares] 280 \‘“z‘g{ s AR WATERIAL los0 or vases| THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND B0 M. FOR ROADWAY GRACE OF
6% 8% 10% AND 127% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE RELD
mﬁ I PLAIN CONCRETE DITCH LINING TYPE IV SIOE DITCH FOR VILLAGE SECTION AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
Roe SCALE ROT w SCALE
8 FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECIED
« = ¥ DISTANCE 3 50 CM, PROVIDING SCDOING Y THE ENGINEER AND SHALL BE PLACE I SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
IF DISTANCE < SO CM. LINING WITH RENFORCED CONCRETE NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WTH 41 MIXTURE RATIO
SOPRRE T P
o HE RIS (7o HEg 9. CONCRETE DITCH TYPE V AT HILLSDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARROW,,
.. g P
i ?BQF“.E GRADE ot AN a5 s COMSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN.
: VARES 3
\ gn! e CONGRETE DITCH CHECK \/o’m o ezl , ; [ E
Ml ! ——DITCH BOTTOM N i g
3~R.C. COVER 0.50 M. WICE
% 5E - S & ik © 0,20 M, CONSTRUCTION DETAILS
zg i P 9 M. 8035 M.
% a —T T it - TYPE |, TYPE i CONCRETE DITCH LINING
Z =3 r@ °}"" N i 7 X
k3 & ? 1.1 THE EXISTING DITCH OR CHARNEL SHALL B2 EXCAVATED AND SHAPED IN ACCOR WTH THE DRAWINGS AND
Py B0 i A ! 7 7 NGAETIE JONT SEALER . ED IN ACCORDANCE
2 vl A g LN 8 7,7 2 OM. THICKNESS FOR BEARING THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SMILAR TO
5 sy | . THE ROADWAY GRADIENT _ _ B
e g
T % ML BI0.30M, L B P 1.2 CONCRETE SHALL HAVE A MINBMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
! 2 WEEP HOLE AND FILTER MATERIAL \\ e | B // 1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
i-o‘—2°-§ <l (SEE DETAR) e — _l__ A CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
L - B S -
i

i o40 lo.50 or w\am% 0.80

TYPE il REINFORCED CONCRETE DITCH LINING

====CUT SLOPE VARIES

» 2
2.5 CM, CHAMFER 1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM./M.
FROFILE ‘GRADE A (N EACH DIRECTION) AND THE WELDED WRE FASRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT
e . LOOSE OVER % WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH UNING
g DITCH BOTTOM S ia 155 CONCRETE SHALL BE CURED AFTER PLACING
& N m——YITY
z| ) s oM. 6 025 N\__l TYPE il MORTAR RIP — RAP DITCH LINING
o
g
2 @ ¢ 9. © 025 n) f 21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS W NO. 1.1
S 2.2 THE STONES USED FOR RIP — RAP DITCH UMING SHALL WEIGHT 20—45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
2 — MORE THAM 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINMIZE THE INTERSPLICES AFTER
E..__P-EO ' 2.08 PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 M.
- = 2.3 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WiTH SPALLS OR SWALL
TYPE ¥ CONCRETE DITCH AT HILLSH STONES UNTIL A SMOOTH SURFACE IS CBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL AL JOWTS
SCALE 111258
|oso or vares
TYPE Il MORTAR RIP—RAP DITCH LINING ) o
NoT T SCALE P enE ) o . ;
UL e e I
2l Rt
o s 2 IS
e 1%‘- ¥ - 1_ * l O! L
T .
“-—..._,___1 = ‘ ¢ -{ L o ¥ Yy =
X 8 s (u1diue guial)
GEOTEXTILE, WEIGHT 200 G, /M2 (MIN) v ‘
SHALL CONFORM TO ASTM 3776 vo Wi
DETAIL FOR DRAIN HOLE H2TUWATTRT TN NRAINING
NOT 0 SCALE L] u
$0.025 M SINGLE SIZE CRUSHED ROCK Y
y concReTe OR GOARSE GRAVEL FLTER, 1.00  LONG 9 KINGDOM OF THAILAND
FLOW g OITCH CHECK T3 g GEOTEXTILE, WEIGHT 200 G. M (MIN.)
= 9 | P.YV.C. PIPE 8 75 MM. WEEP HOLE WITH om0 “l eveooamy SHALL CONEGRM: TOUASTM- 5776 RAP ARDUIKD MRISTHL DE TRANPRAT
PERFORATED HOLE # 10 MM, © 0.0 M. 2 - i /-7~ PERFORATED HOLE # 10 WM. @ 0.10 M. DEPARTMENT OF HIGHWAYS
-—L ——P.V.C. CAP T i N el
8 060,15 0.08 ettt SIDE DITCH LINING
&l ﬂ h} i YARIES — \—P.‘J.C. PIPE ¢ 75 MM.
— (=]
DESIGNED : D.OJL & CONSATANTS Ecﬁscxzn: e o ™ lpaTE: OCT 2018
| oo | DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE = omaaes
SOME ) 1:10 wor P SOME ) SUBMITTED : )
SECTION (B} — (&) DETAIL FOR DITCH CHECK PRLCTON S LR M A TR B OWa HO. DS=201
SCALE 1: 10
APPROVED :
REF, REVISION SIGHATURE | DATE (FOR DARECTOR GENERAL) FHEEY Ny jd

* = {F DISTANCE » 50 CM. PROVIDING SCODING

IF DISTANCE < 50 CM. UNING WITH MORTAR RIP~RAP

DETAIL FCR R.C. COVER FOR CROSS WALK
NOT ™© KAE

ANY NATURAL SLOFE | VARIES OR EXISING GROUND ) 152

TYPE . THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED ¥ CM. 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 TIS 20 GRADE SR 24 LAPPING FOR # 6 MM.
REINFORCING STEEL SHALL BE 25 CM. MINIMUM

it ik e o ot e e <105 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC. WITH THE SEECIFICATIONS. AS. FOLLOWS. >

.51 SPECIFCATION SHALL CONFORM TO AASHTO DESIGNATION M $5-75 (ASTM DESIGHATION A 185-73) AND
AASHTO DESIGNATION M 32—-76 (ASTM DESIGNATION A 52-76)
LAPPED SPUICES OF WELDED WIRE FABHIC 1S 15 CM. MiNiMUM

VARIES 015 0,03 1.5.3 MESH SIZE OF THE WIRE FABRIC IS 27x2"
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R.C. DITCH TYPE "I o

SLOPE 1;400

DROP INLEY TYPE A © 5000 M, —— RCP 040 M, QUTLET
OR DIRECTED BY THE ENGINEER.

TYPICAL CROSS SECTION FOR DROP INLET OF SUPERELEVATION {RAISED MEDIAN)
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WELDE] i
_____ ==~ [T . [ — ; — —7—RBI MM. @ 0.20§ 7 H PANTED W RUSTBLEM AANT _{
R.C. DITCH (] H ] ‘i E § H b R.C. DITCH o 4 { OR EQUIVALENT N TWO LAYER
‘[i" = Lmr._____._.(..g ¥ b TYRE D" o ] L@ — 3 MM AND WTH Of PAINT ONCE
i L 3 == 4 .
s ! i = i_ ; { = -
L \ - =] I RC. DffcH SLOPE 1% kY 2
SLoPE g = SLOPE o:{zsg 3 RES MM. © 0.20§ TYPE B ——— STEEL GRATING DETAILS CAST—IRON GRATING DETAILS
- B | RES MM, @ 0.204 ~p——ip | L ! SeuE 110 soaE 1130
= : Gi'
o1z} ¥ i .
S0 l o6 | \\ \0 010 [ P e o =}———1lEAN CONCRETE 1:3:6 BY VOLUME
.20 AT | i = SAND CUSHION
@_I \i\———cuea & GUTTER RBY MM, © 0.204
-PAYEMENT EDGE SECTION @ - @&
) SCALE 1: 20
PLAN OF DROP INLET TYPE A 0.87
SOALE 1: 20 Bk i NOTES
- e
| 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED,
o0 |i | _tloan
_— il - I B ) 2, CONCRETE SHALL HAVE A MINMUM ULTIMATE COMPRESSIVE
- i . i . 7 LR THG RECESS STRENGTH OF 20 MPa.{204 KSC) FOR 15xi5x15 CM. CUSE AT 28 DAYS,
L 1 i m‘, e 1 CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
3} i3
& T 7 2. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24 FOR ROUND BARS.
1 f z" C
1 ! I s | I 1] 4, STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAINTED WITH
S| . ! ST~OLEUM FAINT) OR EQUIVALENT TWICE AND WTH CIL PAINT ONCE.
g — F ] i : 0.55
HCLONGCH TIEE D R.C. DITCH TYPEC"D 8 i, : d 5 CLEAR CONCRETE COVER SHALL BE 2.5 CM,
8% % & A i Q19 017018 | . g
i ol e S s B ¥ T —'*'—'*g l 6. DROP INLET TYPE "A" SHALL BE COMSTRUCTED YO 50 M. SPACING OR DIRECTED
&A&D;iTiAS B i A ! S ot BY THE ENGINEER AND AT THE LOWEST POINT OF SAG CURMVE.
RBY WM. © 0.20§— RBS MM, @ 020§ tg-m’-ﬁ‘-;"l—.—-‘m-‘——l’l——fﬁ?-‘ 019 AT CORNERS A‘L a1 ’ . "
PLAN OF DROP INLET TYPE A COVER r ey ALl
RBI WM. @ 0.204—— f———RE3 WM. @ 0.20¢ SCALE it (u'lil g QLNEIQ)
087 HANDLE BAR DETAIL v o
0.2 0,05 0.05 SeaLE 1010 QQ'IU']EIIT']'SLLTJ'N“'N“W?
2.10 o LA s .. ~}-——LEAN CONCRETE 1:%6 BY VOLUME -~
010 L e 00 Al oo KINGDOM OF THAILAND
RBY MM. & 0.204 HAHDLE BAR § i HMINISTRY OF TRANSPORT
. #1020 ; peen~--LIFTING RECESS
{SEE DETAR) a4 1 ! DEPARTMENT OF HIGHWAYS

S

STANDARD DRAWNG
g SECTION ®-® \ DROP INLET IN MEDIAN
g e it o i \—L-50X50X6 MM. BUTT WELDED
g ‘ 4-RED. MM F— AT CORMERS TYPE A : FOR RAISED MEDIAN
k=
g SECTION ©~®© DESIGNED : G0N & CONIATANTS fcgem?a Y o |DATE: 0CT 2018
g' SOALE e SUBMATTED : SCALE : AS SHOWN
£ ) (DIRECTOR OF LOCATION & DESICN BUREAU
% DWSE NO. DS—-401
}' APPROVED :
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DRAIN HOLE W/GRATING © 5.00 M.(MAX.)

—CONCRETE BARRIER

CONCRETE BARRIER

I—CQ MM.

0.25

#15 MM. © 0.05 M.
WELDED AT BOTH ENDS PAINTED WITH RUST—OLUEM PAINT
OR EQIVALENT IN TWO LAYERS AND WTH OIL PAINT ONCE

0.25

GRATE BAR DETAILS

‘—99 MM,

CAST—IRON GRATING DETAILS

: 10 SCALE

TYPE Il
050 _ 0.5
012 T 0.26 ; 0.12 | 012, 026 _ 012
050 (an) 050 R.C. COVER .
ST PG/RA.—
I 012, 026 _ 012 RE/RA * PIMM.00.125M. /
I 035 | ——~____:5€_____A f— ——B8—P9MM. ae SE
— e S | R T ——
———————3-96 NM. : 0
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e . W ! I
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< E ~ R~ 1 = i ] - o | |[N—————DRAIN HOLE 0.04x0.25 M. © 1.00 M.
S =3 o e 9IMM. 80.15M
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= = 1t 4 S9MM.00.15M. _81_ Ez #OMM.00.125M, 7—__— 8 SIMM.00.125M. q ;
82 e o 3 Se ] i i ] 4
b = b T & E 2 10—$9MM. $IMM. 00.125M. o 10—99MM. $IMM.00.125M.
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$OMM.Q0.125M. & = = = b o
b 3 < ]
0.30 0.20 2-$OMM 0.05 Q.05
- 10 0.10 .10 1
e S ] N % [_9_. LALS “ t0 _u.l
0.10 10.10 0l o =]
it | . . 4 —f-—— LEAN CONCRETE BEDDING 0.10 iy . 4~ ——LEAN CONCRETE BEDDING
0o aq R | LEAN: CONGRETE: BEDDNG : syl ' 1:3:6 BY VOLUME ] : ———— 1:3:6 BY VOLUME
—t 1:3:6 BY- VOLUME ; " s - SAND BEDDING 0.10 Gl " =———SAND BEDDING
i ] SAND BEDDING T TSI T SR i
012 0.12 012 012
0.050 0.050 0.050) 0.050
R.C. DITCH TYPE "D” R.C. DITCH TYPE "E" WITH R.C. COVER R.C. DITCH TYPE "E" (CAST IN PLACE)
SCALE 1: 10 SCALE 1:10 SCALE 1: 10
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013

R.C. DITCH TYPE "D" COVER DETAILS

SCALE 1:10 SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWASE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,

TYPICAL R.C. COVER OF R.C. DITCH TYPE "E”
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CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE. MINISTRY OF TRANSPORT
3. REINFORCING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24. DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
g 4, CLEAR CONCRETE COVER SHALL BE 3 CM. gy e
E TYPE D & E
2 BUREAU OF LOCATION
; DESIGNED : CoNSULY CHECKED : it DATE: OCT 2015
g D.OH & TANTS l e /
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SODDING DETAILS

15\SP-1 m{&t\m)

SHOULDER

EXISTING GROUND

SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 0.04 M THICK

IN CASE OF SAND EMBANKMENT,
0.10 M THICK (LAY SHALL BE USED

—— PAVEMENT STRUCTURES
EMBANKMENT MATERIAL

BLOCK SCDDING
NOT  To SCAE

SHOULDER SHOULDER

1 ]

EXISTING GROUND

e~

——PAVEMENT STRUCTURES
EMBANKMENT MATERIAL

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

IN CASE OF SAND EMBANKMENT,
0.10 M THICK CLAY SHALL BE USED

STRIP SODDING
NOT

TO SCALE

(SEE NOTE 13)

g A TN

~~ PAVEMENT STRUCTURES «~

~~ EMBANKMENT MATERAIL «~

ISOMETRIC DIAGRAM OF BLOCK SODDING

g AR

ol g

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

IN CASE OF SAND EMBANKMENT,
0.30 M THICK CLAY SHALL BE USED

DETAIL "A"
NOT O SOALE

NOTES :
GENERAL
1. ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.
2. THE ENGINEER SHALL DECIDE WHETHER OR NOT TO PROVIDE SODDING FOR SLOPE PROTECTION. GENERALLY
EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL REGUIRE SODODING. CUT SLOPE WILL NOT NORMALLY
BE SODDED AND THEN. ONLY AT THE DIRECTION OF THE ENGINEER. - s
3. WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE ?CR GROWING GRASS,ORGANIC TOP SOIL APPROXIMATELY 0.10 M THI

SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATISFACTION OF THE ENGINEER, THOROUGHLY
MOISTENED WATH WATER AND SODDING PLACED,

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

FORMATION IS CONSTRUCTED 7O 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 0.08 M. THOROUGHLY MOISTENED

WITH WATER AND SODDING PLACED.

S

i

ey S THE TYPROF GRASS USED SHALL BE A,LOCAL SPECIES WHICH, GROWS RAPIOLY. THE ENGINEER SHALL DECIDE. . .. . .

IN THE FIELD WHETHER TOP SOWL IS REGUIRED AND WHICH TYPE OF GRASS SHALL BE USED. THE WORK SHALL BE
COMPLETED TO THE DETALS AS SPECIFIED ON THE DRAWNG.

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

BLOCK SODDING
7. BLOCK SCDDING OBTAINED FROM PLANTED GROUND FOR PLACING SHALL MAVE THEIR ROOT SYSTEM PACKED WTH MOIST

EARTH AT LEAST 0.04 M THICK AND HAVE A MINIMUM SIZE OF APPROMIMATELY 0.30 x ©.30 M. THE SODDING SHALL BE PLACED

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 OME HALF ITS LENGTH AND BE FIRMLY BUTTED AGANST THE PREVIOUS BLOCK(S).

9. THE LENGTH " L” SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXIMATELY 0.30 M
OR NO EROSIVE POSITION,

10, PLANTED BLOCK SHALL BE PLACED AND UGHTLY COMPACTED ON THE DESIGNATED AREAS AND THE LONGITUDINAL

INTERSTICES SEALED WITH TOP SOL. THE PLANTED SODS SHALL BE WATERED DALY UNTIL THEY HAVE ROQTED AND HAVE

ESTABLISHED THEMSELVES IN THE NEW AREAS,

STRIP SODDING
11. STRIP SODOING 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 BETWEEN 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
SEALED WITH TOP SOIL. STRIP SODDING SHALL BE MAINTAINED AS DESCRIBED IN NOTE NO. 3 AND NO.6/ABOVE.

(unefivie o)

¥ o
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MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
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F THAILAND
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NLNA

STANDARD DRAWNG
SLOPE PROTECTION FOR FILL SLOPE
SODDING DETAIL

DESIGNED : D.0M. & CONSLTANTS laﬂ:&? wm Joate: ocr 2018
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g NOT 10 SCALE 1 e ﬁ’ |( SCALE: AS SHOWN
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b
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ROCK--AND—WIRE MATTRESS

ROCK—AND—WIRE MATTRESS SPECIFICATION

4
53

LEMERAL
AL

DiNgtd dwg 2008\SP-104(REVOQ)

YARIES

(SEE TABLE 1)

2.00 2.00 200 | 200 —
@ | ©
3' s ROCK—AND~WRE MATIRESS
0
b GEOTEXTRE, WEIGHT 200 g/m2 (MIN.}
bt
& — ROCK—AND—-WIRE MATTRESS
-
: /
/
VERIES r j
(SEE TABLE 1) {___ W}}f | r ,
LY
2 o
© = \\“.asonsxru.z, WEIGHT 200 g/m2 (MIN.)
SECTION A—A
@_] SCALE s 20
@J e — ROCK—-AND-WIRE WATTRESS
ROCK—AND—WIRE MATTRESS PLAN L
SCALE 1175 -
ol \
VARIES (SEE TABLE 1) —
HWL

7 |

—- GEOTEXTILE, WEIGHT 200 g/m2 {(MiN.}

COMPACTED SUBGRACE, LAB CBR. 3 6%

BE DIVIDED BY DIAPHRAGM PANEL AT
ROCK~AND-WRE MATTRESS EVERY 1.00 M ALONG MATIRESS LENGTH.

SECTION B-B (TYPE 1)
1 20

SCALE 1

N\ GEOTEXTLE. WEIGHT 200 g/m2 (M)

COMPACTED SUBGRADE, LAB CBR, » 6%

SECTION B~-B (TYPE I)
sC

ALE 1: 20

THE MATTRESS 80X E{THER COATED TYFE WITH ZINC, AL—ZING,
AND ZINC-PVC SHALL HAVE TYPICAL DIMENSION AS SPECFIED N
THIS DRAWING. THE MATTRESS SHALL CONSIST OF BOTYOM

PANEL, SIDE PANEL, DIAPHRAGM PANEL, AND TGP COVER PAMEL. IT
SHALL BE DIVDED BY DIAPHRAGM PANEL EVERY 1.0 M ALONG THE
LONG SIDE OF THE MATIRESS BOX. THE DELIVERED MATIRESS
BOX AT SITE SHALL HAVE VERFICATION BY THE MANUFAGCTURER,
PROPER PACKAGING WITH NO DAMAGE.

MESH

THE MESH METDNG JOINED TOGETHER BY TWISTING THE WIRE
ROUND EACH OTHER TRIPLE TIMES. IT 15 APPROXMATELY MADE
INTO HEXAGONAL DPENING 60 MM £10% MEASURING FROM
DISTANCE BETWEEN WIRE CORES.

WIRE

AL TYPE OF WIRE WHICH & FART OF THE MATTRESS AND
WRAPPING WIRE SHALL CONFORM WTH BS 10852/1980 (MILD STEEL
WIRE STANDARD) AND HAVE YIELD TENSILE STRENGTH NOT LESS
THAN 38 KG/MM2.

WIRE ELONGATION

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

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 WHICK
CONFORM WITH ASTM ABS6/A 856M—98 (ZINC—5% ALLUMINUMMISCHMETAL

“ALLOT COATED CARBON STEEL WRE.

THE MINIMUM WEIGHT OF WIRE COATING IS SHOWN;

WRE'S DIAMETER WRE'S TYPE WEIGHT OF COATING
2.0, 2.2 MM {£0.08) WRAPPING 240 GMME
2.0, 2.2 MM (£0.06) NETTING 240 GM /M2

2.7 MM (£0.08) FRAME 240 GM /M2

FOR THE WIRE WITH HAVE ADDITIONAL PWC COATING, THE

THICKNESS OF PVC COATING IS C.4—0.5 MM (FOR EXAMPLE, 2.2 MM
DiAMETER WIRE WITH PVC COATED SHALL HAVE TOTAL THICKNESS 3
AS 3.2 MM APPROXIMATELY).

BONDING BETWEEN WIRE AND ZINC COATING CAN BE TESTED BY 6
ROUND WRAPPING THE WIRE ARQUND STEEL RCD WHICH BIGGER

THAN A WIRE FOR 4 TIMES DIAMETER, ZINC COATING SHALL NOT

BE RUPTURED AND NOT DISINTEGRATION WHEN POLISHED BY HAND.

ROCK—~AND—WRE MATTRESS
DIMENSICN

s,'.ﬂ

SELVEDSES
THE SAME MATTRESS BOX SHALL BE REINFORCED WITH A WIRE
FRAME BY MACHINE TO BE STRONG MESH. THE DiAPHRAGM PANEL
SHALL MAVE 2 LAYERS AND FIXED TOGETHER WITH THE MATTRESS
BOX. THE REINFORCED WIRE SHALL SF BIGGER THAN WIRE MESH,
FOR THE OPEMING MESH SIZE 6 OM WIICH USED WRE SIZE 2.2 MM
SHALL BE REINFORCED A FRAME BY WRL SIZE DIAMETER NOT
LESS THAN 2.7 MM,
. DIMENSION OF MATTRESS BOX
STANDARD SIZE OF MATIRESS SHALL BE FOLLOWED;

— WDTH = 1.00, 2.00 M.

— LENGTH = 200, 3.00. 4.00, AND 800 M.

- HEGHT = 0.17, 0.23, AND 0.30 M.

8. WRAPPING WIRE

1.

THE WRAPPING WIRE FOR FASTENING DIAPHRAGM PANEL, TOP
COVER PAKEL, AND CONNECTING EACH MATTRESS BOX TG EACH
OTHER SHALL FROVIDE MOT LESS THAN 3% BY TOTAL WEIGHT OF
MATIRESS 80X SIZING OF WRAPPING WIRE IS 2.0 AND 2.7 MM.

. TOLERANCE

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

BEFORE CONSTRUCTION

THE CONTRAGTOR SHALL SUBMIT THE MATERIAL 1 PANEL AS SITE
1.0X1.0 W FOR APPROVAL IN ACCORDANCE WITH SPECIFICATION
NOQ.Z2 TO NG.8.

ROCK

THE ROCKS USED FOR THIS WORK SHALL BE CLEAN AND HARD
ENOUGH, ROCKS SHALL NOT CRUMBLE WHEN WET AND ENDURE
REGARDLESS OF THE CLIMATE. THEY ARE UMESTOME,
SANDSTONE, GRANITE, AND BASAL. THE AVERAGE SIZE SHOULD BE
S50—100 MM.

TABLE 1 THE RELATIONSHIP BETWEEM MATTRESS THICKNESS,

ROCKS SIZE, AND FLOW VELOCITY

FLOW
i muzia;ass Rocs(;?lzs o
(M/S)
217 8.07 - 015 400
MATIRESS 0.23 6.07 - 015 450
0.30 T 040 — 015 5.00

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

REMARK:

1. ALL DIMENSION ARE IN METER UNLESS OTHERWISE INDICATE.

2. THE DESIGNER SHALL CONSIDER THE SEVERITY OF EROSION N
ORDER 7O SELECT THE SUITABLE THICKNESS OF MATIRESS.
GENERALLY THERE ARE 3 SIZE OF THICKNESS WHICH CONSISTS
OF D7 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
RUNCFF ONLY. IT IS NOT INCREASE THE STABILITY TO THE
SLOPE, THE DESIGNER SHALL BE SURE THIS SLOPE HAS
ADEQUATE STABILITY.

4. 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 SOii, HIGH SCDIUM MINERAL IN SOIL, OR ALONG THE SEASIDE.

il

(ueRily Qiilas)
v o
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DESIGN AND SPECIAL PROVISION FOR GABION WALL

1. GENERAL DESCRIPTIONS
GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH, RECTANGULAR IN SHAPE, FILLED
WITH STONE AND USE TO BUILD RETAINMING WALLS, REVETMENTS AND ANTI-EROSION WORKS. A FILTER LAYER,
TODAY OFTEN A GEOTEXTILE, IS PLACED BETWEEN THE GABIONS AND THE BACKFILL IF THERE IS A DANGER
OF SOIL PARTICLES BEING WASHED QUT THROUGH THE ROCK FILL BY SEEPAGE OR WAVE ACTION.
2. ADVANTAGES OF GABION WALL
GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:
2.1 FLEXIBIUTY: GABIONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAN ADJUST TO DIFFERENTIAL
SETTLEMENT: AND LATERAL MOVEMENT.
2.2 PERMEABILITY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH-CAPACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REQUIRED: TRAINING OF UNSKILLED LABOR IS POSSIBLE WITHIN A SHORT TIME.
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN BE USED. SPEEDY
CONSTRUCTION.
3. MATERIALS
3.1 HEXAGONAL WOVEN WIRE MESH
THE NETTING IS MECHANICALLY WOVEN IN A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAN STRETCH OR CONTRACT IN TWO DIRECTIONS IN ITS OWN PLANE SO THAT A RECTANGULAR WRE MESH
FILLED WTH QUARRIED STONE OR RIVER SHINGLE CAN DEFORM IN ANY DIRECTION.
4. CORROSION AND DAMAGE OF GABIONS
N THE USE OF GABIONS THE FOLLOWING MATTERS SHOULO BE CONSIDERED.
4.1 GALVANIZED WIRE. HEXAGONAL WOVEN MESH GABIONS SHOULD BE MADE FROM WRE GALVANIZED
TO BS 443 STANDARD. GALVANIZED GABIONS MAY BE USED WHERE THE EXPECTED UFE TO THE

BOX

GALVANIZED WIRE IS SUFFICIENT FOR THE INTENDED UFE OF THE STRUCTURE. GENERALLY, GALVANIZED WIRE

IS USED FOR NORMAL ENVIRONMENT WHERE THE EFFECT OF WATER OR ACID SOIL IS NOT MUCH.
IF THE CONDITIONS ARE AGGRESSIVE TO THE GALVAMIZED WIRE COATING, THE USE OF GALFAN COATED
WRE (ALU-ZINC) OR POLYWINYL CHLORIDE (PVC) COATED WRE SHOULD BE CONSIDERED.

4.2 GALFAN COATED WIRE. THE GALFAN COATING HAS MORE CORROSION RESISTANCE THAN NORMAL
GALVANIZED COATED OF AROQUND 3 — 5 TIMES. THIS COATNG COMPOSITE CONSISTS OF ALUMINIUM
(5%) AND ZINC (95%) AND SHALL HAVE SPECIFICATION ACCORDING TO ASTM AB56/A BSG6M-—98.

GALFAN COATED WIRE WiLL BE USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA UFETIME

OF COATING IS REQUIRED.

4.3 PYC COATED WIRE. THE PVC COATING SHOULD CONFORM TG BS 4102. THE RADIAL THICKNESS OF
THE COATING APPUED TO THE GALVANIZED WIRE CORE SHOULD BE A MINIMUM OF 0.25 WM. THE PVC

SHOULD BE SUFFICIENTLY BONDED TO THE GALVANIZED WIRE CORE TO PREVENT A CAPILLARY FLOW OF WATER

BETWEEN THE WIRE AND THE PYC COATING LEADING TO CORRQSION. THE CONDITION SUITED FOR PVC
COATED GABION IS SEVERE CONDITION SUCH AS RIVERBANK AND WHERE HIGH CORROSION SOIL (ACID
SOIL) OR WATER IS FOUND.

4.4 DAMAGE BY ABRASION. GALVAMIZED, GALFAN AND PYC COATED WIRE MAY BE DAMAGED BY
ABRASION, BY MOVING SHINGLE IN RIVER BEDS AND ON COASTAL FORESHORES. IN MOUNTAIN RIVERS,
WHERE THE HEAVY WATERBORNE MATERIAL USUALLY TRAVELS ALONG THE BED., GALFAN AND PVC GABION
MESH HAS BEEN SATISFACTORY IN THE CONSTRUCTION OF RIVER WALLS WITH VERTICAL WATER FACES BUT
ANTI-SCOUR APRONS WITH HORIZONTAL SURFACES SHOULD BE AVOIDED. GALVANIZED MESH IS MORE
EASILY ABRADED N THESE SITUATIONS.

4.5 ON COASTAL FORESHORES, PVC COATED GABIONS ARE UNSATISFACTORY WHERE LARGE SHINGLE, OR
HEAVY ABRASIVE MATERIAL, IS LIKELY TO BE THROWN AGAINST, OR, WASHED QVER THE STRUCTURE BY
WAVE ACTION. HOWEVER, IN THIS EXTREME CONDITION THE PVC—GALFAN COATED GABION IS MORE
FAVOURED.

5. DESIGN CONSIDERATIONS

5.1 WALL GEOMETRY
TYPICAL CROSS SECTION OF GABION WALLS ARE SHOWN IN FIGURE 1 DEPENDING ON THE PROPERTES
AND THE SLOPE OF THE BACKFILL, THE BASE OF A GABION WALL MAY RANGE FROM 50 TO 90X OF ITS
HEIGHT. IT IS COMMON PRACTICE TO TILT THE WALL BACKWARD AT AN ANGLE OF ABOUT 6 (1:10) TO
INCREASE WALL STABILITY. HIGH WALLS MAY REQUIRE A CONCRETE FOOTING, BUT IN GENERAL ONLY LITILE

 FOUNDATION PREPARATION NEEDS TO BE DONE. THE CHOICE OF EITHER BATTERED OR STEPPED FACES
RESTS WITH DESIGNER; STEPPED FACE RECOMMENDED IF WALL IS MORE THAN 2.00 M HIGH.

D \atd dwg 2015\5P-801(REVO0)

(A) BATTERED FACE

(B) STEPPED FACE
FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

5.2 UNIT WEIGHT OF ROCK—FILLED GABIONS

THE UNIT WEIGHT OF ROCK~-FILLED GABIONS IS ABCUT TWO-THIRDS OF THE UNIT WEIGHT OF THE ROCK SOUDS.
THIS MEANS THAT THE USE OF TYPICAL HARD LIMESTONE OR GRANITE RESULTS IN A FILL WEIGHT OF ABOUT 17

KN/CUM. OTHER TYPICAL VALUE OF ROCK AS SHOWN IN TABLE 1.

5.3 DESIGN PARAMETERS
SEE TASBLE 2

5.4 DESIGN
5.4.1 GENERAL

GABION WALLS SHOULD BE DESIGNED ON THE SAME PRINCIPLE AS A GRAMITY MASS WALL, NO
ALLOWANCE BEING MADE FOR THE STRENGTH OR MASS OF THE WIRE MESH.

TABLE 1 TYPICAL UNIT WEIGHT OF ROCK—FILLED IN GABION BASKET

TYPE OF ROCK UNIT WEIGHT (KN/CUM)
BASALT 28
- GRANITE 26
HARD LIMESTONE 26
TRACHYTES 25
SANDSTONE 23
SOFT UMESTONE 2

TABLE 2 SUMMARY OF DESIGN PARAMETERS

MATERIALS UNIT WEIGHT (kNjcun) | ANGLE OF "‘(Ié’;')'“ FRICTION | comesion (kPA)
SELECTED BACKFILL 20.00 32.00 0.00

FOUNDATION 20.00 30.00 0.00

ROCK-FILLED 25.00 - -

5.4.2 EQUILIBRIUM OF THE WALL

THE RETAINED SOIL WILL EXERT ACTIVE PRESSURE OVER THE ENTIRE WALL HEIGHT, BUT WTH NO

HYDROSTATIC PRESSURE.

THE CROSS SECTION OF A GABION WALL, AS A MASS GRAVITY STRUCTURE, SHOULD BE

PROPORTIONED SO THAT THE RESULTANT FORCE AT ANY HORIZONTAL SECTION LES WITHIN THE
MIDDLE THIRD OF THAT SECTION. THE THRUST EXERTED BY THE BACKFILL ON A GABION WALL
ACTS AT THE PERPENDICULAR TO THE WALL. THIS ANGLE CAN BE ASSUMED TO EQUAL THE DESIGN
VALUE OF EFFECTIVE ANGLE OF SHEARING RESISTANCE DUE TO THE ROUGHNESS OF THE GABION
SURFACE, WHICH MAY BE ASSUMED TO BE A SOIL TO SOIL FRICTION SURFACE.
WHEN RETAINED SOIL IS SUPPORT BY A HEEL TO THE WALL THE SOIL MAY BE ASSUMED TO BE A
PART OF THE WALL AND THE OESIGN ASSUMES A VIRTUAL VERTICAL REAR FACE.
WHEN CALCULATING THE RESISTANCE AGAINST SLIDING FORWARD THE ANGLE OF FRICTION SHOULD
BE TAKEN AS THAT OF THE FOUNDATION SOIL AND NOT AS THAT BETWEEN STONE RUBBLE AND
THE SOIL. THE ANGLE OF FRICTION BETWEEN THE BASE OF GABION WALL AND GRANULAR SOIL MAY
BE ASSUME 0.9 TIMES THE ANGLE OF INTERNAL FRICTION OF SOIL. THE GABION WALL CAN BE
BUILT ON A SLOPED FOUNDATION TO MICREASE THIS RESISTANCE.
WHEN CALCULATING THE MAXIMUM PRESSURE AT THE BASE OF GABION WALL MUST BE LESS THAN
THE ANTICIPATED BEARING CAPACITY OF THE SOIL UNDER THE WALL

5.4.3 DESIGN ASSUMPTIONS
5.4.31
5.4.3.2
5.4.3.3

STEPPED FACE WALL WITH HORIZONTAL BACKFILL
BACKFILL MATERIAL BEHIND GABION WALL IS COHESIONLESS SOIL
NO GROUNDWATER ACTING BEHIND THE WALL (FREE DRAINAGE) IN THE CASE OF GABION

WALL LOCATED IN THE ARID REGION OF SIDE SLOPE.

5.4.35.4

ASSUME DRAWDOWN CONDITION FROM UPPERMOST TO THE HEEL OF GABION WALL IN THE

CASE OF GABION WALL LOCATED IN THE SIDE SLOPE AND ADJACENT WITH WATERFRONT

REGION.
5435
5.4.36
5.4.3.7

SUPERIMPOSED LOAD OVER THE BACKFILL MATERIAL 15 KPA
NO CONSIDERED EARTHQUAKE LOADING IN THE DESIGN SITUATION
ASSUME THE WALL TILT AWAY FROM THE SOIL RETAINED. WTH SUFFICIENT WALL TILT, A

TRIANGULAR SOIL WEDGE BEMIND THE WALL WITH FAIL. THE LATERAL PRESSURE FOR THIS
CONDITION IS REFERRED TO £S ACTIVE EARTH PRESSURE (KA)

5.5 CALCULATIONS
5.5.1 ACTIVE EARTH PRESSURE, KA
5.5.2 STABILUTY AGAINST SUDING (FS=SUDING)

5.5.3 STABILITY AGAINST OVERTURNING {FS—~OVERTURNING)

5.5.4 BEARING CAPACITY OF FOUNDATION (Q-ALLOWABLE)

5.5.5 OVERALL STABLITY (FS—-OVERALL)
5.6 MINIMUM FACTOR OF SAFETY

5.6.1 STABILITY AGAINST SUDING SHALL NOT BE LESS THAN 1.50.

5.6.2 STABIUTY AGAINST OVERTURNING SHALL NOT BE LESS THAN 1.50.
5.6.3 BEARING CAPACITY OF FOUNDATION SHALL NOT BE LESS THAN 3.00.
5.6.4 OVERALL STABIUTY SHALL NOT BE LESS THAN 1.30.

6. CONSTRUCTIONS

6.1 POSITIONING CAGES

EMPTY CAGE MAY BE PLACED SINGLY OR JCINED TOGETHER IN GROUPS. WOVEN WIRE MESH

GABIONS MAY BE STRETCHED WITH A SMALL WINCH BEFORE THEY ARE WIRED TO ADJACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE-FILLED
BEFORE THEY ARE PLACED BY CRANE.

THE CAGES SHOULD BE TIGHTLY FILLED WITH SOME OVERFILLING TO ALLOW FOR SUBSEQUENT
SETTLEMENT. HORIZONTAL INTERNAL BRACING WIRES SHOULD BE FITTED BETWEEN THE OUTER AND
INNER FACES AT 0.33 M CENTRES GABIONS WHICH ARE DEEPER THAN 500 MM. WHEN FILLED, THE
GABIONS LIDS SHOULD BE PROPERLY CLOSED WITHOUT GAPS, AND WIRED DOWN. THE VERTICAL
JOINTS BETWEEN INDIVIDUAL UNITS SHOULD BE STAGGERED IN ADJACENT COURSES, TO GIVE A
BETTER APPEARANCE AND TO PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.
CURVES AND ANGLES N THE FACE OF THE STRUCTURE MAY BE FORMED BY CUTTING AND FOLDING
THE WIRE MESH TO MAKE SPECIALLY SHAPE) UNITS.

6.2 MARINE APPLICATIONS
WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIMAL AMOUNT OF MOVEMENT OF
THE STONE FILLING INSIDE THE BASKETS. THE FILLING SHQULD BE TIGHTLY PACKED AND THE WIRE MESH
SHOULD TAUT. IT IS GOOD PRACTICE TO OPEN THE BASKETS AFTER A FEW TIDES HAVE PASSES THROUGH
THE WORK AND TO ADD STONE TO MAKE GOOD ANY SETTLEMENT THAT HAS OCCURRED I THE FILLING. ANY
LOOSE STOME LEFT OVER AFTER CONSTRUCTION SHOULD BE REMOVED AND NOT LEFT ON THE FORESHORE.

6.3 OTHER EMMIBONMENTS .
WHEN WATER QUALITY IS IN DOUBT (PH BELOW 6 OR GREATER THAN 12) OR WHERE HIGH CONCENTRATION
OF ORGANIC ACIDS MAY BE PRESENT, USE OF PVC (POLYVINYL CHRORIDE) COATED GABIONS 1S
RECOMMENDED.

7. SUBMISSION

THESE RECOMMENDED DRAWINGS SHALL BE USED ONLY AS THE GUIDELINE FOR THE DESIGN OF GABION

WALL. THE CONTRACTOR FOR THE GABION WALL SYSTEM SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS

AND SHOP DRAWINGS TO ENGINEER FOR REVIEW AND APPROVAL BEFORE BEGINNING OF THE

CONSTRUCTION OF THE GABION WALL. THE SUBMITTED SHOP DRAWINGS SHALL COMPLY WITH THE DESIGN

PLANS, AND INCLUDE 'ALL DETALS, DIMENSIONS, QUANTITIES AND ANY INFORMATION REQUIRED TO LAY OUT

AND CONSTRUCT THE WALL. THE INFORMATION SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWING:

7.1 PLAN DRAWING FOR EACH WALL

7.2 TYPICAL CROSS SECTION DRAWMING FOR EACH WALL

7.3 DETAIL FOR CONSTRUCTION

7.4 GEOTECHNICAL AND SO INVESTIGATION REPORT

7.5 DESIGN REPORT

7.6 MATERIAL SPECIFICATIONS ~

7.7 SUMMARY OF LABORATORY TESTING AS INDICATED N 7.6
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THE CUT EOGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEFT THE BCTTOM EDGES OF
END PANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH IS &
LARGER DIAMETER THAN THE BODY WIRE.

AT LEAST TWO SELVEDGE WIRES ON EACH GABICN BOX SHALL BE ADDITICNAL COATED WITH PVC AND
UNIQUELY EMBOSSED WITH MANUFACTURER NAME APPROXIMATELY EVERY 500 MM,

. DIAPHRAGMS AND END PANELS

THE END PANELS AND DIAPHRAGMS SHALL BE MECHANICALLY SELVEDGED ON THE TOP AND VERTICAL SIDES.
BE _ATTACHED. B & RSN NDS.GF.IH ESL 5 &L

DIAPHRAGM SPACING (M) EVERY 1.00

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

3. WIRE DIAMETER AND STRENGTH
ALL STEEL WRE USED IN THE FABRICATION OF THE GABICNS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE ACCCRDING TG ENT0223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFED IN
THE TABLE 4.
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE

TYPE OF WIRE | WRE DIAMETER () | ToLERANCE (i) | YELD- ﬁ’;?s‘g_fgm“"
LACING 220 + 0.06 238
BODY 2.70 + 0.08 238
LVEDGE 3,40 * 0.10 238

4. WIRE COATING
ALL WIRE USED N THE FABRICATION OF THE GABIONS AND IN THE WIRING CPERATIONS DURING
CONSTRUCTION SHALL BE HEAVILY GALYANIZED WITH ZINC OR GALFAN {5% AL — ZINC). IN ADDIAIONAL, THE
PYC CAR BE USED WHEN SPECIFIED 1O BE ADDITICHAL COATING TO THE ZINC- GR GALFAN WIRE. THE
COATING TYPE SHALL BE AS SPECIFIED IN THE CONTRAGT DRAWINGS. IF NO COATING TYPE SPECHFLD, THEN
THE NORMAL ZINC COATING WILL BE USED,
FOR ZINC COATING, THE COATING SHALL MEET OR EXCEED £N 10244 — 2 CLASS A WATH THE MINIMUM
MASS OF THE ZINC AS SPECIFIED IN TASLE §

TABLE 5 MINIMUM WEIGHT OF ZINC COATING

CIAMETER ©F WIRE (MM) WEIGHT OF ZINC COATING (G/SQ.M)
2,20 230
270 245
3.40 265

FOR GALFAN (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A B56/A BSEM — 98

CLASS 100 WITH THE MINIMUM MASS OF COATING NOT LESS THAN 305 G/SQM. 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 SETWEEN 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 MANOREL, 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 ONTO THE WRE
AFTER COATING IT WiTH ZINC OR GALFAN. THE PVC COATING SHALL BE IN GREY COLOUR AHD HAMNG
NCMINALLY 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 MECHAMICALLY PRE~FABRICATED TO BECOME A UMIFORM 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 1S PREVENTED.
DOUBLE-TMST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CAN

BE SPECIFIED IN TABLE 8.
-
|
j
%
e

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

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

8 80 120

1.

12

13.

GABEON BOXES SHALL BE FILED UP IN STAGES AND HORIZONTAL BRACING WRE INSERTED AS
FLING IS BROUGHT UP.

MECHANICAL FILLING EQUIPMENT MAY BE USED WITH THE APFROVAL 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,

THE BOTIOM OF THE PANEL TO THE SELVEDGE WRE ON THE BASE OF THE GASION.
SIMILARLY, THE DIAPHRAGMS SHALL BF CONNECTED TO THE BASE BY A SPIRAL WIRE PASSING N TURN
THROUGH MESH CPENINGS OF THE BASE AND EACH MESH OF THE DIAPHRAGM PANEL THE WIRE FOR THE

SPIRAL SHALL BE OF THE SAME TYPE OF THE MESK WRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER.

THE DIAMETER OF THE LACING AND BRACING WIRE SHALL BE Z.20 MM. THE LACING WIRE SHALL BE
SUPPUED N THE QUANTITY OF 5% OF THE TOTAL GABION WEIGHT TO ENABLE THE LACING AND BRACING T0

THE MATERIAL USED FOR GABION FILL SHaLL BE CLEAM, HARD, DENSE AND OURABLE STONE, RGUNDED OR

NG ROCK SHALL EXCEED 250MM AND AT LEAST 85% BY WEIGHT OF THE STONES SHALL HAVE A SIZE
EQUAL TO OR LARGER THAN 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.

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 WNDIMDUALLY, 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 BONES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF
INTERNAL DIAPHRAGMS TO THE SIDES (FIGURE 3 (B)).

IN ALL CASES, LACING SHALL COMMENCE BY TWMSTING THE END OF THE LACING WIRE TIGHTLY AROUND THE
SELVEDGE. IT SHALL THEN PASS ROUND THE TWO EDGES BEING JOINED USING ALTERMATE SINGLE ANO
DOUBLE LCOPS AT 100MM INTERVALS AND BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL
LACING WIRES SHALL BE TURNED TQ 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 1S ESSENTIAL.

MATERIAL SPECIFICATIONS OF GABION 6. SELVEDGES
1. GENERAL NOTES
GABIONS SHALL BE MESH TYPE "8" WOVEN HEAVILY ZINC OR GALFAN GOATED (WTR OR WTHOUT £VC)
WRE MESH BOXES OF DIMENSIONS IN ACCORDING WITH ASTM AS75.
ALL MATERIAL SUPPLIED MUST BE ACCOMPANIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AN QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL BE SOURCED FROM AN 7
S0 9001 CERTIFIED FACTORY.
ALL MATERIAL SHALL BE SOURCED FROM A MANUFACTURER WHC HAS AN INTERNATIONALLY ACCEPTED THE ENG. PANELS. SHA
PREOUE ? SYSTEM CLATFICA iUN WHICH AHA{.YZ‘ES ALL ASPECTS OF THE PRODUCT / SYSIEM INCLUDING:
1.3 DESIGN
12 MSTALLATION
1.3 MAINTENANCE AND REPAIR, AND
L4 DURABILITY 8. LACING AND BRACING WIRE
2. 80X SIZES
GABIONS SHALL BE MECHAMICALLY PRE-FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND SE UNDERTAKEN
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SIE INTO RECTANGULAR BASKETS OF THE R
STANDARD SIZES AS SPECIFED IN TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWNGS. 9. ROCK FiLL
TABLE 3 TYPICAL STANDARD SIZE OF GABION ANGULAR SHAPE.
MESH TYPE 8"
LENGTH, L () 1.00, 1.50, 2.00 and 3.00
10. ASSEMBLY
WOTH, W (M) 1.00
DEPTH, D {M) 0.50 AND 1.00

FIGURE 3 GABION ASSEMBLY

ERECTION

ASSEMBLED BOXES, OR GROUPS COF BOXES, SHALL BE POSITIONED IN THE STRUCTURE. THE SIDE, OR ENG,
FROM WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, CR BY RODS OR
STAKES DRIVEN INTO THE GROUND AT THE CORNER. THESE STAKES MUST BE SECURED AND REACH AT
LEAST TO THE TOP OF THE GABION BOX.

FURTHER GABION BCXES SHALL BE POSITIONED IN THE STRUCTURE AS RECUIRED, EACH BEING SECURELY
LACED TO THE PRECEDING ONE ALONG ALL COMMON CORNERS AND DIAPHRAGMS (FIGURE 4).

(&)
FIGURE 4 GABION ERECTION

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 SIOES) AND AT DIAPHRAGM POINTS, TO ALL ADJACENT BOXES.

FILLING

FILUNG 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 NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND VOIDS.

INTERNAL BRACING WIRES SHALL BE PRCVIDED OH THE EXPOSED FACES AT THE RATE OF 4
NOS./CUM AT 0.33 M VERTICAL CENTERS IN t M HEIGHT GABION BOX TO PREVENT DISTORTION OF
THE GABION UNITS DURING FILLING ANC IN THE COMPLETED STRUCTURE (FIGURE 5 (A)). THESE
BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND
EXTEMD FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED
ENDS AT A RATE OF 4 NUS./SQ.M OF FACE,

ALL GABIONS SHALL BE OVERFILLED BY 25MM USING FLAT STONE TO ALLOW FOR MINOR
SETILEMENT aND TC FROVIDE A LEVEL SURFACE FOR SUBSEQUENT LAYERS.

L |
o e

®
FIGURE 5 ROCK FILLING TECHNIQUE

14, FINAL LACING
CLOSING AND LACING DOWN CF LIDS SHALL PROCEED AS SOON AS PRACTICABLE AFTER FILING
OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELHOGD OF STORM OR FLOOC DURING CONSTRUCTION.

LIDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SUITABLY DESIGNED CLOSING TODLS AN
LACED DOWN SECURELY THROUGH EACH MISH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING

THE

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

GABIOM. THE ENDS OF ALL TYING AND BRACING WIRES SHALL BE TURNED INTO THE GABION BOX
ON COMPLETION OF EACH LACING CPERATION.
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 SUBMITIED AT LEAST 30 DAYS BEFORE STARTING THE
WORK. THE DETAIL OF DOCUMENTS FCR PRODUCT APPROVAL ARE AS BELOW

15.1

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

COPY OF MANUFACTURER'S ISO 9001 CERTIFCATION

15.3 FRODUCT SAMPLE (1 PIECE)
15.4 TEST REPORT OF THE FRODUCT MATERIAL THE TEST SHALL BE CONDUGTED BY DOH OR

RELIABLE INSTITUTE'S LABORATORY. THE DETAL OF THE TEST FOR GABION SHALL BE AS BELOW
15.4.1 WIRE DIAMETER {(INCLUDE MESH WRE, SELVEDGE WIRE AND LACING WIRE)

15.4.2 COATING QUANTITY (ASTM ASC/A S0M—854)

15.4.3 TENSILE STRENGTH OF THE WRE {(AS™M E—~8)

15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN CCATING ONLY)

MATERIAL SPECIFICATION OF GEOTEXTILE

1. GEOTEXTILE USED FOR GABION WALL 3

1.t CEOTEXTILE WLL BE USED FOR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFILL /FOUNDATION SOIL.

1.2

THIS GECTEXTILE SHALL BE MECHANICALLY NONWOVENS FROM ULTRAVIOLET STASILIZED POLYESTER OR
POLYPROPYLENE USING NEEDLE PUNCHED PROCESS.
THE PHYSICAL AND ENGINEERING PROPERTIES OF GEQTEXTILE SHALL BE SPECFIED AS INDICATED IN THE TABLE 8

TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE

TIPE OF WIRE STANDARD uMIT PR, Tl
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED NONWOVEN GEOTEXTUE
NOMINAL MASS SO 8864, ASTM D 5261]  g/sqm, 2200
FLOW RATE (100 MM HEAD) S0 11058, BS 6908:3 | itre /sq.m./seo =100
APPARENT OPENING SIZE. ACS (095) ASTM D 4751 mem <021
CER PUNCTURE 150 12236 N >32000
1.3 THE GEOTEXTILE SHALL HAVE IS0 900) CERTFICATION OF THE MANUFACTURING.

1.4

1.5

THE PRCPERTIES OF GEQTEXTILE (AS ASQVE) SHALL BE TESTED 8Y RELIABLE THIRD PARTY LASCRATORY. THE RESULT
OF TESTING SHALL BE SUBMITIED WITH THE MANUFACTURER OFFICIAL TECHMICAL DATA SHEET.

THE GEOTEXTILE WiLL BE PLACED ACCORDING TO THE CONSTRUCTION DRAWING, THE CONNECTION BETWEEN ROLLS

OF GECTEXTILE IS DONE BY THE MEAN OF SEAMING OR OVERLAPPING, THE LENGTH OF OVERLAPPING SHALL BE AT
LEAST 300 MM FOR MORMAL CONDITION, 0.50 M FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR
SEAMING METHOD, THE GEOTEXTILE SHALL BE OVERLAPFED AT LEAST 150MM BEFORE SEAMING.

DOCUMENTS FOR PRODUCT APPROVAL

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GEQTEXTHE) 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 DETAL OF DOCUMENTS FOR PRODUCT APPROVAL ARE

AS BELOW,

16,1 COPY OF MANUFACTURER'S SO 9001 CERTIFICATION

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

1.6.4 TEST REFORT OF THE PRODUCT MATERIAL, THE TEST SHALL BE CONDUCTED BY DOH OR RELIABLE INSTHUTES

-

(w3t Mo

1

LASORATORY. THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE Tﬁﬁ%unqﬁuﬂqqmqquaqwtﬁn
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GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 2.00 TO 7.00 M NOTES -
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METHOD AT TOE SHALL BE PROVIDED AT TOE SLOPE.
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== | il |62
DIRECTLY), H e
o e [ RED _FCD | { #eo |
| (30 4ownsy 1
! ! !
i i i
E i \ : H I >
i J :
- T - el ol
SUPFLY PRUR i N UNDERGROUND STRVICE OR RACEWAY SYSTEM
e (WITH GROUND WIRE INCLUDED)
3 FE
RSkl
i! o TO DRVEN RoD
CU. CLAD ¥ 5/8°X8 FEET
etk 5 1 (MAK)
+ * SEE NOTE 1.

NOTES :
METHOD (B} : LIGHTING FOR ELEVATED RCAD

(LIGHTING POLE/COLUMN ACCESSIBLE TG PUBLIC)

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

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

BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
2. THIS GROUNDING SCHEMATICS ARE ALSO APPUED FOR 1 PHASE ELECTRICAL SYSTEM.
3. INITAIL. DRAWING: MEA STANDARD DRAWING REF. DWG. NO. UG-10-004, REVISION NO.1, DATED 3197 JULY 2074,

= BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM cU INSULATED(MIN.) OR OTHERWISE INDICATED ON THE ORAWING.
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- 2 i u Tk L R U L Eed 25 M4 PVE CONDUIT & a a N pe .
COE T | mowseres e R e e 2 SURLIE
L o A M SITE AS INDICATED ON WRING DIAGRAM | 7. 1§ 1iidfttifinl ' FER CROMMING CONNICTOR ? I
Sl s 11 Cabbi AR . i
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bW WU £ T 5 L EXOTHERMIC WELOING o_:l i :
* SEE NOTE' 3 ' '
% 4_} \ ————GROUND ROD # 5/87x2.40 M. * SEE NOYE 3
2.19! _LENGTH le.1o . A \
PLAN ELEVATION SUFPLY CONDUIT, SIZE AND NUMBER AS INDICATED ON WIRING DIAGRAM, SECTION A—A
AHD SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.
. P S R S . SUPPLY PILLAR ON CONCRETE FOUNDATION ; e
: : HOT 10 SCALE P
r_l-_._] W
! NOTES :
e
o 1. ALL CIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED,
4
2. CONCRETE SHALL HAVE A MINIMUM ULTMATE COMPRESSIVE STRENGTH
“ CF 20 MPa. (204 KSC) FOR 15x155 . CURB AT 28 DAYS.
o 3. THE DISTANCE MAY WITH THE PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWNC.
- ] ey 4, THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AMD ETC., SHALL BE CONFORMED TO THE DOH'S
GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (F ANY), .
5. THE PANEL SHALL BE CONSTRUCTED IN 2 MM. THICK (MIN.) SHEET STEEL, GALVANIZED, ONE COAT OF PRIMER BOTH INSIDE AND OUTSIDE,
= @ AND FINISED 1 COATED. THE HOUSING SHALL BE OF SELF VENTILATING AND PROTECT THE CONTENTS FROM THE EFFECTS OF WATER,
i
DUST OR INSECT. THE DOORS SHALL PROVIDE WTH A PADLOCK TO PROTECT FROM OTHER PERSON,
6. ALL EQUIPMENT AND WIRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTORY ASSEMBLY.
a 7. CIRCUIT BREAKER SHALL BE QUICK-MAKE, OUICK-BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CIRCUIT CURRENT PROTECTICN,
CONCRETE POLE . TRIP RATING AS INDICATED ON THE DRAWNG.
. 8. LIGHTING CONTACTOR SHALL BE DISCHARGE LIGHTING LOAD AND HAVE THE RATING OF CONTACTOR AS INDICATED ON 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
A ARE ALWAYS ON, IF PHOTO SWITCH IS FAIED. THE EQUIPMENT SHALL BE SUITABLE FOR USE 1§ TROPICAL CUMATIC OF THAILAND. THE RATING
SHALL BE ABLE TO WITHSTAND THE INRUSH CURRENT TO COIL THE LOCAT:ON CAN BE SUITABLE ADJUSTED AT THE DISCRETION OF THE ENGINEER. y
10. THE SIZING OF SUPPLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USABLE SPACE {0NMIN.) FOR FUTURE ADDITION. =
11. THE CONTRACTOR SHALL PROVIDE
ELEVATION
- LOAD SCHEDULE WITH CLEAR PLASTIC STRIP ADHERED ON THE INSIDE OF THE DOCR.
— ELECTRICAL HAZARD SIGN OF APPROVED BY DOH ATTACHED ON THE OUTSDE OF THE DOGR. (une? UEJ ﬁ'd}aq)
SUPPLY PILLAR ON CONCRETE POLE — LIGHTING AND RECEPTACLE EQUIPPED INSIDE FOR MAINTENANCE {F SPECIFIED). v .
o
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g ROADWAY LIGHTING
g:i SUPPLY PILLAR DETAILS AND INSTALLATION
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MAIN CABLE LGAD (TYP)

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

TYPE 2 FOR UGHTING POLE, DOUBLE ARM(2 PHASE)

SERVICE DOOR DETAILS
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{ i ;S 1 ‘ i * SEE NOTEH i ; l - S
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oy | 2 DETAIL A l ! : PLAN
4l # ! i ; NOT 70 SCALE
** SEE NOTE4 g QE 1 : L x
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*+= SEE NOTES | E g [TAEER £PPROX T | TAPER APPROX 1:140 [ GROUND LEVEL :
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. l g S} THO-WAY TRAFFIC DIRECTION & g [ B AR
o ;
R = e SHOULDER EDGE i iy
WALKWAY PAVEMENT S i
| = | ONE-WAY TRAFFIC DIRECTICH SERVICE DOOR
& g = B | g0 ——PAVEMENT EDGE of ! - T i
/ ! E i _#i 0.10 LEAN CONCRETE
H TR AR A LTI T 1:%6 BY VOLUME
b S .10 COMPACTED SAND
‘ =0 z
: =y g =i
i g%
150 | =l
LIGHTING POLE, SINGLE ARM LIGHTING POLE, DOUBLE ARM LIGHTING POLE FOUNDATION DETAILS
ON WALKWAY ON SHOULDER SECTION A—A NOT T SCALE HOT TO SCALE NOT Ta SCALE
LOCATION OF LIGHTING POLE, AT GRADE
- o sens TABLE
. HEIGHT
%——nzmuzuzcw, 2,56 MM IC301(THW) il : X(eM) | Y(cM) | Z{om) REMARK
1 UP O LaNTeRR (TP} I O] .
L 1y g 40x30 B0x80 120 FOR SIDE ENTRY OR POST TOP MOUNTING
i
i /’\/‘ \ 12 5050 | 100x10C| 120 | FOR SIDE ENTRY OR POST TOP MOUNTING
|
ATALLIC POLE l /
50x4, 5MM.(225 SQMM.) GROUNDING
ELECTRODE CONDUCTOR {(GALVANIZED
NOT LESS THAN 85 MICRON} 1
ECOT (THW) CABLE, 16 SQMM.0M) ALUMINUIM PLATE OR BAKELITE SHEET (Tv0.) T
o \gz H
R : 1. ALL DIMENSIONS ARE IN METERS UNLESS CTHERWISE INDICATED.
i / i 2, CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
R s P
L exotHERMIC WELOING e GROUNDED JUNCTION {SEE NOTE 6) ) OF 30 MPa. (306 KSC) FOR 15x15x15 CM, CURB AT 28 DAYS,
551 45, /5" x2.50M. GROUND ROD 1 CIRCUIT BREAKER,/FUSE OR RGO (F SPECITIED) 3. REINFORCING STEEL SHALL BE GRADE SR24 (TIS. 20).
H i ! [ans l ! 4, FOR THE CENTRAL URBAN AREA WHERE CURB CONSTRUCTED AT THE EDGE OF PAVEMENT,
! i ! i THE MINIMUM CLEARANCE BETWEEN COLUNNS AND THE EDGE OF THE PAVEMENT SHALL NORMALLY BE
SERVICE DOOR {TYP.) 1.5 METERS BUT NOT LESS THAN 0.75 METERS. THE MINIMUM CLEARANCE MAY WTH THE PREVIQUS
L TERMINAL BLOCK (T¥P.) b PERMISSION OF DOH BE REDUCED OR SPEQIFIED ON THE DRAWING.

5, THE MINIMUM CLEARANCE BETWEEN COLUMNS AND SHOULDER SHALL NOT BE LESS THAM 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 MINBAUM CLEARANCE MAY WITH THE PREVIOUS PERMISSION
ROT LESS THAN 1.0 METERS.

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

7. THE PILE FOOTING USING PC.PLE [4-0.200.x0.20M. {ALLOWABLE LOAD = & TON/PILE) IS REQUIRED.
FOR SOFT CLAY OR SLOPE SHOULDER CONDITION. THE CONTRACTOR SHALL SUBMIT THE PREVIOUS DRA!

TO THE ENGINEER PRIOR TO CONSTRUCTICN.
8. THE PAINTING AT THE BOTTOM OF UIGHTING POLE SHALL BE ALKYD COATING

KING

OF DOH BE REDUCED BUT

REER DECISION. »
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