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freatiluwnnaesdnindenassvuned WemuauszduuazvioUinanh 1fud viedwdiiun
vieszneth Uixaisms{f’n 9SS vieaem wazenmstaUsEYuYnAY Aifiuusuie
wiliisidsnuemsvalseusuelvg wu fhe meszueidu vieemstausemusenounes
Beududu
T¥gns K = 035 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 swunusyne TRASMRACK waw STEEL LINER vinefls viussuewaniadesnig
warlaseensauiia BULK HEAD GATE wazaiuviewin
Tdgms K = 035 + 020 I/lo + 0.45 G/Go
4.4 uwdnaSureunin was ANCHOR BAR vinefls waniduiilfiedilununoundauas
wdn ANCHOR BAR veanuths mesznenindu visemstaseyutseneuveadou Jelldyanauen
PearrumEnsnaawity
ligms K = 025 + 0.151/lo + 0.60 St/So
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ldgms K = 040 +0.151t/lo +0.25 Ct/Co + 0.20 Mt/Mo
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4.6 Az e mazndeuviilvisnguuiaglulivdesnit 18 fadwns Tutudiu fugvie

fufiuanvin wedadmihyu waslinufaudenugusneimsvalseni auuLaze 1Y Inensdn

Aadnju
Iams K = 040 + 0.20 It/lo +0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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vanefl 5 vuszuvansisdlng
5.1 9119vie AC wag PVC
5.1.1 lunsdifhdratuddamviswasviiegunsallyi
Tdams K = 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 Tunsdiffudratiugdnnivie AC uagviegunsal
Tdgms K=0.40 + 0.10 lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 Tunsdlffudraliugdnvvie PVC uasvegunsal
dgms K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.0 PVCt/PVCo
5.2 nuneviemdnwiuiuagyio HYDENSITY POLYETHYLENE
5.2.1 lunsdiffihindanvieuasviaegunsalln
Tdgms K = 0.40 + 0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.22 uns@ingFuiadudiammemanmiliauasviiogunsaluaslisiufisrny TRANSMISSION
CONDUIT
ldgms K= 0.40 + 0.10lt/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 Tunsdliigiuiradugdavnvia HYDENSITY POLYETHYLENE wazviequnsal
Tgms K = 0.50 + 0.10it/lo + 0.10Mt/Mo + 0.30Pet/Peo
53 awUiulgszuuglisddaiuasan SECONDARY LINING
l¥gms K = 0.40 +0.10 It/lo + 0.15 E¥/Eo + 0.35 GIPV/GIPo
5.4 914190 PVC Yuenaunia
'Hi'qm K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/S0 + 0.30PVC/PVCo
5.5 91Uve PVC naunsg
Iﬁq‘[__ﬂ'i K = 025+ 0.05ItV/lo + 0.05 Mt/Mo + 0.65 PVC/PVCo
5.6 Murviemanaudined
ldgms K = 0.25 +0.25 I/lo + 0.50 GIPt/GIPo
Usmnnuuargaireluilemsnuneadsvesnsiiiinendawiasemalnowindu
5.7 nuneainsvuvmedsiguazanilwiheoy
5.7.1 mufasaalasainaeduargunaal Tasiauiadigunsailwihanilvihges
dmiunudndualasaninaeduazgunel Usnoudednumsnudiife PRELIMINARY WORK
(8N BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE ASSEMBLIES.
CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES GROUNDING MATFRIALS
dwiumuiadigunsaiiiihaniflniiges mneils lewznisisdegUFailviuiiiky
ldgns K = 0.60+0.25t/lo +0.15 F/Fo
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5.7.2 e gt (TOWER FOUNDATION) LazaARRY BOUNDARY POST
ldgms K = 035 + 0201t/lo + 0.20 C/Co + 0.10S/So + 0.15 Ft/Fo
5.7.3 uneaingusngunsalliiaariilniees
lfgns K = 050 + 0.201t/lo + 0.15 Ct/Co + 0.15 St/So
5.8 NundsuazABNELILABUNSATALTY
5.8.1 ImuandumeunIngaLT
Wgms K = 035 +0.15t/lo + 0.20Ct/Co + 0.305t/So
5.8.2 Muaduwuy CAST IN PLACE
ldgms K = 0.30 +0.10 Itlo + 0.25 Ct/Co + 0.35 St/So
Ussamruuargnssieluilfianzaureauenisiidugianaminiy
5.9 UNeaTNaauTNEITEUULTIAU 69 — 115 KV.
59.1 lunsgifhhaduddamiaquasvisegunanila
T¥gms K = 0.80 + 0.05/lo + 0.10 Mt/Mo + 0.05 Ft/Fo
59.2 Tunsafguiradudfamiasviegunsal

ldgms K = 045 +0.05 Itlo + 0.20 M/Mo + 0.05 Ft/Fo + 0.25 Wi/Wo
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s & 4 i 1

Ct = AYUTIANTUUS MR UNEIIULAAEIIR

Co = satismdwuud lunaunillageslseningian

Mt = deiismianneadne (Wivaumdnuasdund) Tuseundaunazan
o = s ' fr 1 < < Tl - o o

Mo = swidiseniagneaine Linumdnuasdund) Tufeuidagessenmngim
a = o = a ]

St = saiisawan ludeuidsnuusazag

So = stismwan ludsuidagesuszninsian
@ =d < =4 4 = =5 r.i' ] 1

Gt = gtisiawanueuSeunindalulssna Tunsundsnuunazain
at ] =i J - A -

Go = swilsemdnusussunnanlulssma ludsunilaeeslszningim
a € 5 5 §

At = pgtismueaian luRsundinuldazan

Ao = swilsaueanan TudeuitagesUseninsia
a =i é ar = !‘J i 1

Et = fuisiaeiesdnsnatasusiug lumsuidsnutsasad
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Ft = sdmemisiufieand lufoufiduusaznn

Fo = saflvamhifufioavui ludeufidagesuszniasen

ACt = sflsawieduudledu Tudeuiidsuudazan

ACo = fuilsmviodwudleiu luieuiilagesuseniasim

PVCt = dafisavie PVC Tudauiidsnuusiazan

PVCo = dafisavie PVC luideuiilingesUseninsim

Gt = Mdivaviemineudined ludeufidsuudazan

GPo = gdlsmmiawdnatudingd ludoufidagaslsennsm

Pet = guflsnAvio HYDENSITY POLYETHYLENE luileufidsauusiazsin
PEo = silsAvie HYDENSITY POLYETHYLENE luiaufidawasuszningan
Wt = dafismanglviy ludteufidsnuudasan

Wo = dflsiananglnih TudeufilagesUszninsim
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ITEM DESCRIPTION UNIT | QUANTITIES REMARK ITEM DESCRIPTION UNIT |QUANTITIES REMARK ﬁqﬁﬂqjuﬂw“anﬁ 17
Fudiuazesnuuy [ admmen | wud
1 |REMOVAL OF EXISTING STRUCTURE 4.4(:,() A';?HALT CONCRETE BINDER COURSE e enifa [ sozsoioz | B1
1.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK S0.M. -
1.(1) AT STA, 4.4(3.2) ASPHALT CONGRETE BINDER COURSE 5 CM. THICK SOM. 2 COMPACTED SUMMARY OF QUANTITIES (1)
1.1(2) AT STA. LS. - 4.4(4) ASPHALT CONCRETE WEARING COURSE unan TemsAudwosnefonsdgndunletudu
1.1{3) AT STA. LS. - 4,4(4.1) ASPHALT CONCRETE WEARING COURSE 4 CM. THICK SOM. - Lﬁnﬂuﬂnnﬁ’r’wﬁupuﬂ'li!umutﬁumvmqnnﬁmm:ﬁam
1.1(8) AT STA. LS. - 4.4{4.2) ASPHALT CONCRETE WEARING COURSE 5 CM. THICK SQM. - COMPACTED WRARHVUWIAY 4024 ABUAILAY 0102 fou Futn - wwrlad weu s
1.2 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK SO.M. - TIMTH MLI74+578 - nu19+350 (v o
1.2(1) AT STA. 4.4(5) ASPHALT CONCRETE SHOULDER SOQM. -
1.2(2) AT STA. LS. - 4.4(6) MODIFIED ASPHALT CONCRETE SO.M. -
1.2(3) AT STA, LS. = 4.4(7) POROUS ASPHALT CONCRETE SQM. o ITEM DESCRIPTION UNIT |QUANTITIES REMARK
1.2(4) AT STA. Ls. - 4.5 ASPHALT COMCRETE SURFACE EDGE —— M. WIDTH M. =
1.3 REMOVAL OF EXISTING PIPE CULVERTS 4.6 COLD MIXED ASPHALT CUM. - 5.4(3) DIA. 1.00 M. M. =
1.3(1) DIAD.4D M, M. - 4.7 SLURRY SEAL 5.4(4) DlA. 1.20 M. M. -
1.3(2) DIAD.BO M. M. = 4.7(1) SLURRY SEAL TYPE | SOM, - 6 |MISCELLANEQUS
1.3(3) DIADBD W [ - 4.7(2) SLURRY SEAL TYPE Il S0.M. - 5.1 SLOPE PROTECTION
1.3(4) DIAT.00 M. M. - 4.7(3) SLURRY SEAL TYPE Il SOM. = 6.1(1) CONCRETE LINING ........... CM. THICK SO.M. -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM, THICK SQM. - 4.7(4) SLURRY SEAL TYPE IV SOM. = 6.1(2) CONCRETE SLOPE PROTECTION SO.M. - DWG_NO.SP-301
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SQ.M. - 4.8 CAPE SEAL 6.1(3) SHOTCRETE SLOFE PROTECTION SO.M. - DWG.ND.5P—201
1.6 REMOVAL DF EXISTING CONCRETE CURB AND GUTTER M. - 4.8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE II) 5Q.M. - B.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 I (SLURRY SEAL TYPE Il SQM. - 5.1{5) RIPRAP SLOPE PROTECTION
1.8 REMOVAL OF EXISTING SINGLE W—BEAM GUARDRAIL M. - 4.8 JOINT REINFORCED CONCRETE PAVEMENT [JRCP.) 6.1(5.1) PLAIN RIPRAP S0.M. = DWG.NO.SP—102
1.9 REMOVAL OF EXISTING R.C.MANHOLES EACH - 4.9(1) JOINT REINFORCED COMCRETE PAVEMENT 23 CM, THICK SQ.M. - B6.1(5.2) MORTAR RIPRAP S0.M. - DWG.ND.SP-102
1.10 REMOVAL OF EXISTING CONCRETE DITCH LINING SO.M. - 4.39(2} JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK SaM. | 188.00 5.1(8) GABIONS CU.M. =
1.11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION SQ.M. - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM, THICK SQM. = s1(5.1) smunspsnommmuTdmeafaufansiuzryfu (GABION) SIZE 1,00x2,00x0.50 M. cuM. | 1800 DWG.NO.SP—601-502
1.12 REMOVAL OF EXISTING BUS STOP SHELTER EACH - 4.9(4) EXPANSION JOINT M. = 61(5.2) unsesvinmeTlmaBoudanzAuydy (GABION) SIZE 1.00x1.50x1.00 M. CU.M. 27.00 DWG.ND.SP-605
1.12 REMOVAL OF EXISTING BRIDGE EACH - 4.9(5) CONTRACTION JOINT M. - DWG NO. GD-601-602 5.1(6.3) ﬂum4m1mmﬂm!alﬂmﬂm:1ﬂu (GABION} SIZE 2.00x1,00x1.00 M. CU.M, 18.00
1.13 MILLING OF EXISTING SURFACE 5 CM. THICK S0.M. - 4.9(6) CONSTRUCTION JOINT M, - 6.1(10)  NON-WOVEN GEGTEXTILE (M'TiIn >= 200 G/SQ.M.) SQ.M. 90.00
1.13 EDGE CUT 10 CM. THICK M. 96.00 4.9(7) LONGITUDINAL JOINT W, 48.00 B.1(11) GRASSING IN SQUARE GRID AND GRID BEAM 5Q.M. =
2 |EARTHWORK £.9(8) DUMMY JOINT W, = B.1(12) VETNER GRASSING FOR SLOPE PROTECTION SQ.M. - DWG.ND.SP-203
2.1 CLEARING AND GRUBBING (¥uIANANY) 5Q.M. - DWG.ND.GD-703 4.9(3) EDGE JOINT [ - 6.1(13) HYDROSEEDING FOR SLOPE PROTECTION SOM. = DWG.ND.SP—204
2.2 ROADWAY EXCAVATION 4.10 CONTINUOUSLY REINFORCED COMGCRETE PAVEMENT (CRCP) B.1(13) REINFORCED SOIL SLOPE SQ.M. - DWG.ND.SP-401-402
2.2(1) EARTH EXCAVATION CUM, - 4.10(1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM, THICK S0.M. - DWG NO. GD=5D4~506 5.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) SQ.M. - DWG.NO.SP-501-514
2.2(2) SOFT ROCK EXCAVATION CLU.M. - 4.10(2) CONTINUQUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK S0.M. - 5.1(14) CURE AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
2.2(3) HARD ROCK EXCAVATION CULM. - 4.10(3) CONTINUQUSLY REINFORCED CONCRETE PAVEMENT 28 CM, THICK SOM. - 5.1(14.1) ASPHALT CURB . = DWG.NO.DS-502
2.2(4) UNSUITABLE MATERIAL EXCAVATION CL.M. - 4.10(5) CONTRACTION JOINT M. = 6.1(14.2) CONCRETE CURB M. - DWG.NO.DS-502
2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM, - WG, NO.TS— 101 4.10(6) CONSTRUCTION JOINT W, = 6.1(14.1) R.C. DRAIN CHUTE M. = DWG.ND.DS-502
2.2(6) CHANNEL EXCAVATION CUM. = 4.10(8) DUMMY JOINT M. - 6.1(74.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE S0.M. - DWG.NO.DS—-502
2.3 EMBANKMENT 4.10(9) EDGE JOINT W, = 6.1{15) DRAIN OUTLET FOR R.C. PIPE CULVERT
2.3(1) EARTH EMBANKMENT CUM. - COMPACTED 4.10(7) LUG ANCHOR CUM. - 6.1(15.1) R.C. DRAIN DUTLET FOR R.C. PIPE CULVERT SO.M. - DWG.ND.DS—501
2.3(2) SAND EMBANKMENT CUM. | 261.00 COMPACTED 4.11 CONCRETE PAVEMENT REPAIRING 6.1(15.1) RC. SLAB AT TOE OF R.C. DRAIN OUTLET SOM. - DWG.ND.DS-501
2.3(3) ROCK EMBANKMENT CUM. - 4.11(1) PUMPING JOINT REPAIRING CUM. - DWG ND. GD-BOB 6.1{15.1) R.C. STAR FOR MAINTEMANCE W, = DWG.ND.DS—501
2.3(4) EARTH FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GD-709 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING M. - 5.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
2.3(5) SAND FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GO-708 4.11(3) SHALLOW JOINT SPALLING REPAIRING M. - 6.1(15.1) DROP INLET FOR R.C.P. DIA. woobhe EACH b DWG.NO.DS-301-302
2.3(6) COMPACTED SAND LNDER MEDIAN CUM. - DWG.NO.GD-T703 4.11(4) SHATTERED SLAB REPAIRING 5Q.M. - B.1{15.1) MORTAR RIPRAP CATCH BASIN 5Q.M. - OWG.NO.DS—301-302
2.3(7) EARTH FILL UNDER SIDEWALK CUM. | 180.00 DWG.NO.GD-T710 4.11(5) SUB SEALING TON - 8.1(15.1) R.C. CATCH BASIN SQ.M. - DWG.NO.DS—-301-302
2.3(B) SAND CUSHION UNDER SIDEWALK CUM. - DWG.NO.GD-710 4.11(8) EXISTING JOINT SEALANT REPAIRING W, = 6.2 SUBSURFACE DRAINS / SUBDRAINS
2.3(8) EARTH FILL FOR VERGE CUM. = 4,11(7) FULL DEPTH REPAIRING S0.M. - 6.2(1) PERFORATED PIPE WITH GEOTEXTILE M. = DWG.NO.SP-701-702
2.3(13; POROUS BACKFILL CUM. - DWG.NOAP—101 4.12 HOT IN-PLACE RECYCLING{RE-PAVING) 4+3 CM. THICK SQM. = 6.2(2) ROCK FILL WITH COARSE SAND CU.M, - DWG.NO.SP-701-702
2.3(11) BERM CUM. - 5 |STRUCTURES 6.2(2) LONGITUDINAL DRAIN M. - DWG.NO.5P-701-702
2.3(12) EARTH DIKE CUM. - 5.1 CONCRETE BRIDGES 5.2(2) HORIZONTAL DRAIN M. - DWG.NO.SP =701 =702
2.3(13) SOIL STABILIZED EMBANKMENT CUM. - COMPACTED 5.1(1) MEW CONCRETE BRIDGE 6.3 MISCELLANECUS STRUCTURES
2.3(14) FOUNDATION IMPROVEMENT CU.M, - 5.1(1,1) AT STA. 8.3(1) R.C. MANHOLES
2.3(14.1) PREFABRICATED VERTICAL DRAIN M. - 5.1(1,2) AT STA, W = 6.3{1.1) TYPE A FOR R.C.P. DIA, ... M. WITH STEEL COVER EACH - DWG.NO.DS—701
2.3(14.2) LIME/CEMENT COLUMN DIA, M. M. - 5.1(2) WIDENING OF EXISTING BRIDGE ROADWAY 6.3(1.2) TYPE B WITH STEEL COVER EACH - DWG.NO.DS-702
2.4 SELECTED MATERIALS 5.1(2.1) AT STA. (M. LT AND M. RT) W - P 6.3(1.3) TYPE C FOR R.C.P. DIA 1.20 M. WITH R.C. COVER EACH 4.00 DWG.NG.DS—703
2.4(1) SELECTED MATERIAL "B" CLU.M. - COMPACTED 5.1(2.2) AT STA. FROM M. TO M. M, = 6.3(1.4) TYPE C FOR R.C.P. DIA, 1.20 M. WITH STEEL COVER EACH - DWG.ND.OS-704
2.4(2) SELECTED MATERIAL "A" CU.M. - COMPACTED 5.1(2.3) AT STA. FROM M. TO M, M. P 8.3{1.5) TYPE E FOR BOX CULVERT (OPEM TYFE} SIZE ... WITH R.C. COVER| EACH - DWG.NO.DS-705
2.4(3) SELECTED MATERIAL FOR MSE, WALL CUM, - 5.1(3) BRIDGES APPROACH STRUCTURE 6.3(1.6) TYPE F FOR BOX CULVERT (CLOSE TYPE) SIZE .....WITH R.C. COVER| EACH - DWG.ND.DS—T06
3 |SUBBASE AND BASE COURSES 5.1(3.1) AT STA. (WIDTH —— M.} M. = 8.3(1.7) TYPE G FOR R.C.P. DIA ..M. WITH CAST IRON COVER EACH - DWG.ND.DS—-707
3.1 SUBBASES S5.1(4) BRIDGES APPRDACH SLAZ 6.3{1.8) TYPE H FOR R.CP. DIA ... M.....ROW. WITH R.C. COVER EACH - DWG.ND.DS—708
3.1(1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUBBASE CUM. - COMPACTED 5.1(5) BEARING UNT £.3(1,9) TYPE | FOR BOX CULVERT SIZE 1—(1.50x1.50)M. WITH STEEL COVER EACH 2.00 DWG.NO.DS-709
3.1(1.1) SOIL AGGREGATE SUBBASE CUM. - COMPACTED 5.1(5.1) WITHOUT RETAINING WALL S0.M. - DWG.NOLBU=101=104 6.3(1.10) TYPE J FOR BOX CULVERT SIZE 2—(2.10x2.10)M. WITH R.C. COVER EACH 2.00 DWG.ND.DS—710
3.1(3) PAVEMENT RECYCLING 20 CM., THICK CUM. - 5.1(5.1) WITH RETAIMING WALL (5T—1A) SQ.M. - OWG.NO.BU-101-104 B.3(1.11) TYPE ... FOR RGP, DIA. ..o M. WITH . . COVER EACH =
3.2 BASE COURSES 5.1(6) ABUTMENT PROTECTOR SOM, = T £.3(1.12) MODIFICATION OF EXISTING MANHOLE WITH . . COVER EACH -
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE CLM. - COMPACTED 5.1(7) PEDESTRIAN BRIDGE 5.3(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 = gL 6.3(2.1) TYPE A : FOR RAISED MEDIAN EACH - DWG.NO.DS—401
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE CUM. - COMPACTED 5.1{7.2) AT STA. (APPROX.) FOR ROW. M. TYPE EACH - 6.3(2.2) TYPE B : FOR BARRIER MEDIAN EACH = DWG.NO.DS—402
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERPASS 6.3{2.3) TYPE C : FOR DEPRESS MEDWN - | EACH = DWG.NO.05—403
3.2(4) SOIL CEMENT BASE CUM. - COMPACTED 5.1(8.1) AT STA, (APPROX.) EACH — 6.3{2.4) TYPE D : FOR DEPRESS MEDIAN — Il EACH = DWG.ND.D5—404
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LDOSE) CUM. - 5.2 R.C. BOX CULVERTS 6.3(2.5) TYPE E : FOR DEPRESS MEDIAN — i EACH - DWG.ND.DS—405
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM, - 5.2(1) PRECAST BOX CULVERTS 6.3(2.8) TYPE F : FOR BRIDGE DRAINAGE EACH - DWG.NC.DS~ 406
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEF RECYCLING) CUM, - 5.2(1.1) AT STA.17+592 SIZE 2-(2.10x2.10) M. M, 35.00 5.3(3) R.C. RECTANGULAR DRAINAGE PIPE M. 24.00
3.2(B) PORTLAND CEMENT TYPE | FOR PAVEMENT RECYCLING TON - 5.2(1.2) AT STA17+708 SIZE 1-{2.10x2.10) M. M. 24.00 DWG.NOLBC-107-108 6.3(4) HEADWALLS FOR R.C. PIPE CULVERT (END WALL)
3.3 SHOULDER 5.2(1.3) AT STA.1B+100 SIZE 1—{1.50x1.50) M. M. 18.00 B.3(4.1} PLAIN CONCRETE CUM. - DWG.NC.DS—103
3.3{1) SOIL AGGREGATE SHOULDER CUM. - COMPACTED 5.2(2) EXTENSION OF EXISTING PRECAST BOX CULVERTS 6.3(4.2) REINFORCED COMCRETE CU.M. = DWG.ND.DS—103
3.4 MATERIALS TO CONTROL PUMPING UNDER CONCRETE PAVEMENT 5.2(2.1) AT STA SIZE M. . - 6.3(5) R.C. HEADWALLS FOR R.C. PIPE CULVERT (WING WALL)
3.4(1) SAND CUSHION UNDER CONCRETE PAVEMENT | cum. 19.00 COMPACTED | 5.2(3) R.C. BOX CULVERT SIDE DRAIN 6.3(5.1) FOR R.C.P. DiA. 1.00 M. 2 ROW EACH - DWG.NO.DS—104-108
3.4(2) CRUSHED ROCK SODIL AGGREGATE UNDER CONCRETE PAVEMENT CUM. - COMPACTED 5,2(3.1) AT STA. W = 6.3(5.2) FOR R.C.P. DA 1.00 M. 3 ROW EACH — OWG.ND.DS-104-106
3.5 SCARIFICATION & RECONSTRUCTION OF EWISTING BASE 10 CM.[MIN} THICK SQM. = 5.2(4) R.C, HEADWALL 6.3(5.3) FOR R.C.P, DIA 1.20 M. 2 ROW EACH - DWG.NO.DS— 104108
3.6 SCARIFICATION & RECONSTRUCTION OF EXISTING SUBBASE 10 CM.(MIN) THICK | S0.M - 5.2(4.1) FOR PRECAST BOX CULVERTS AT STA17+708 SIZE 1-(2.102.10) M.| EACH 2.00 WG, HD,BC— 104 6.3(5.4) FOR R.CP. DA 1,20 M, 3 ROW EACH - DWG.ND.D5—104-106
3.7 SOIL AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) CUM, - 1 5.2(4.2) FOR BOX CULVERT SIZE EACH - 6.3(6) CONCRETE INTERCEPTOR ON CUT BERM M. - DWG.NO,TS—401
SURFACE CODURSES 5.2(¢.3) FOR BOX CULVERT SIZE EACH -
4.1 PRIME COAT & TACK COAT 5.3 NEW R.C_PISE CULVERTS |
4.1(1.1) PRIME COAT (AwnuufupgT) SaM. = 5.3(1) DIA 040 M. CLASS 2 M, =
4.1(1.2) PRIME COAT (anauuRumansasBiuus STM. - 5.3(2) DiA 0.60 M. CLASS 2 M. -
4.1(2) TACK COAT SO - I 5.3(3) DiA_080 W_CLASS 2 K. -
4.2 SURFACE TREATMENT S.3(4) DIA 100 W, CLASS 2 il =
4.2(1) SINGLE SURFACE TREATMENT SO.M. - 5.3(5) DIA. 1.20 M. CLASS 2 M. - CWG.NO.D5=101=102 ATUIYEI]
4.2(2) DOUBLE SURFACE TREATMENT SaM. - = 3(6) DA 1.50 M. CLASS M. -
4.3 PENETRATION MACADAM S0 = 5 m‘ﬁ]ﬁ 030 M. ct:is i M. B Do deriuy |ﬁFl aaudnd |'r|1u P
4.4 ASPHALT CONCRETE 5.3(8) DA 1.00 M. CLASS 3 M. = . b
4,4(1) ASPHALT CONCRETE LEVELING COURSE ToN = Earah G Y560 CL&SS%? % . 28.00 oONLUL '7“"'{{ % Im‘m G__)’-// vy
4,4(2) ASPHALT BOUMD BASE 5.4 RELOCATION OF EMISTING PIPE CULVERTS e .
2.4(2.1) ASPHALT BOUND BASE B CM. THICK CUM. = 5.4(1] Dir, 0.60 M. W = AACYWY
4.4(2.2) ASPHALT BOUND BASE 10 CM. THICK CUM, &= 5.4(2) DA 0.80 M. . = W prT—. 21 m-% 6%
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EENLAER) Uy [ vWamuen | wiudl
6.3(7) R.C. U~DITCH 5.10(4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN amava e [ 20240102 B2
6.3(7.1) TYPE A WITH STEEL COVER M. 1,250.00 DWG.NO.OS=601 5.10(4.1) TYPE A — PILE FOOTING EACH - DWG.NO.RS—401,504
6.3(7.2) TYPE B M. = DWG.ND.D5-601 6.10(4.2) TYPE B — SPREAD FOOTING EACH ~ DWG.NO.RS—401,504 SUMMARY OF QUANTITIES (2)
6.3(7.3) TYPE C M. - DWG.NG.D5—601 6.10{4.3) TYPE C — PILE FOOTING EACH = DWG.ND.RS—401,504 unan wmmuﬂwmé-mﬂnmﬂqmﬁun!ahﬂu
5.3(7.4) TYPE D M. = DWG.NO.DS—603 5.10(4.4) TYPE D — SPREAD FOOTING EACH = DWG.NO.RS—401,504 Wouylrrsrisfuguflatunmudoneningnnfouas Ao
6.3(7.5) TYPE E M. - DWG.ND.DS-603 5.10(5) OVERHEAD SIGN BOARD WHUANMUBIAN 4024 GBUMILAN 0102 AU fulan ~ wwnlad weu s
5.3(7.6) TYPE F M. = DWG.ND.DS—604 5.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SO.M. = DWG.NO,RS 401,403,407 TEMN NUI7+576 — nu19+3s0 (a0
6.3(8) MODIFICATION OF EXISTING R.C. U — DITCH (STEEL COVER) M. 1,895.00 5.10(5.2) MOUNTING AT BRIDGE DECK SQ.M, - DWG.NO.RS—~401,403,407
5.3(8) R.C. GUTTER 6.10(6) STEEL FRAME FOR MOUNTING WIDTH < 18.00 M.
B.3(8.1) TYPE U M. - 6.10(6.1) STEEL FRAME AND PILE FOOTING EACH - DWG.NO.RS=401,404 TEM DESCRIPTION UNIT lauanTTES REMARK
6.3(8) SIDE DITCH LINING 6.10(6.2) STEEL FRAME AND SPREAD FOOTING EACH - DWG.NO.RS—401,404
5.3(9.1) TYPE | SQM. - DWG.NO.DS-201 B.10(7) STEEL FRAME FOR MOUNTING WIDTH < 20,00 M. 6.14(3) THERMOPLASTIC PAINT SQ.M. B.00 12HU 1 (YELLOW & wHITE)
6.3(9.2) TYPE Il SQM. - DWG.NO.DS—201 6.10(7,1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. M. - OWG.NO.RS—401,405 6.14(3.1) YELLOW SQM. = or R
£.3(9.3) TYPE I SQM. - DWG.NC.DS—201 6.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.ND.RS-401,405 6.14(3.2) WHITE SO.M. = e . ""“"?’,,,,,;m )
6.3(9.4) TYPE W SO.M. - DWG.NO.DS—201 6.10(7.3) PILE FOOTING EACH - DWG.NO,RS—401,405 WY NNSIE-25
6.3(10) CONCRETE DITCH AT HILLSIDE 5.10{7.4) SPREAD FOOTING EACH - DWG.NO.RS=401,405
5.3(10.1) TYPE A M. - DWG.ND.DS—201 5.10(8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < 2B.00 M.
6.3(10.2) TYPE B M. = DWG.NO.DS—201 6.10(8.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN .. M. M. — DWG.NO.RS—401,406 B.14(4) ROAD STUD
6.3(11) RETAINING WALL 6.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,408 6.14(4.1) UNI-DIRECTION EACH - DWG.NO. RS—201-203
6.3(11.1) TYPE 1B W, - DWG.ND.RT—101 6.10(8.3) PILE FOOTING EACH = DWG.NO.RS—401,408 6.14(4.2) BI-DIRECTION EACH - DWG.ND. RS-201-203
6.3(11.2) TYPE 24 M. 10.00 DWG.NO.RT=101 6.10(8.3) SPREAD FOOTING EACH - OWG.NO.RS—401,408 6.14{5) CHATTER BAR
6.3(11.3) TrPE 4C W, 14.00 DWG.ND.RT-105 6.10(9) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH = 6.14(5.1) UNI-DIRECTION EACH =
6.4 COMCRETE TRAFFIC BARRIER 6.10(10) RELOCATION OF EXISTING OVERHANG TRAFFIC SIGN EACH DWG.ND. R5=-504 6.14(5.2) BI-DIRECTION EACH =
5.4(1) BARRIER CURE AND GUTTER 6,11 ROADWAY LIGHTINGS 6.14(6) RAISED BAR M. = DWG.NO. RS—-201-203
6.4(1.1) BARRIER CURB AND GUTTER D.50 M. WIDTH M. - DWG.ND.GD—709 6.11(1) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 5.14(7) CURB MARKING 50.M — DWG.ND. R5-202
6.4{1.2) BARRIER CURB AND GUTTER 0.70 M. WIDTH M. - DWG.ND.GD—709 WIH HIGH PRESSURE SODIUM LAMP 250 WATTS, CUT—OFF b.15 BARRICADE
B.4(2) CONCRETE CURB AND GUTTER M. 24,00 DWG.ND.GD—709 6.11(1.1) MOUNTED AT GRADE 6.15(1) TIMBER BARRICADE M. = DWG.ND. RS—-601
5.4(3) MOUNTABLE CURB AND GUTTER M. - DWG.NO.GD=T709 6.11(1.2) MOUNTED ON PARAPET — WALKWAY 6.15(2) W — BEAM GUADRAIL BARRICADE M. = DWG.NO. R5-602
B.4(4) CONCRETE CURB M. 24.00 DWG.NO.GD—704 6.11(1.3) MOUNTED ON TRAFFIC BARRIER 6.16 BUS STOP SHELTER
6.4(5) CONCRETE BARRIER M. - DWG.NO.GD-708 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(1) R.C. AND STEEL TYPE A — SMALL SIZE ON GROUND EACH = DWG.ND. EN-301,302,316
6.4(5.1) TYPE | M. — DWG.NO.RS-508 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS,CUT—OFF 6.16(2) R.C. AND STEEL TYPE B — SMALL SIZE ON BEAM EACH 55 DWG.ND. EN-301,303,318
B.4(5.2) TYPE Il M. - DWG.NO.RS—-E09 B.11(2.1) MOUNTED AT GRADE 6.16(3) R.C. AND STEEL TYPE € - SMALL SIZE ON GROUND EACH - DWG.NO. EN—301,304,305,316
B.4(5.2) TYPE |l (SPECIAL TYPE) M. - 6.11(2.2) MOUNTED DN TRAFFIC BARRIER 6.16(4) R.C. AND STEEL TYPE D — SMALL SIZE ON BEAM EACH - OWG.NO. EN—-301,306,307,316
5.4(5.4) TYPE | A M. - DWG.NO.RS=6B11 6.11(3) 12.00 M. [MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.16(5) TYPE E — WALKWAY TYPE EACH =
6.4(5.5) TYPE | B M. - OWG.NO.RS—612 WTH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT-OFF 6.16(6) WOODEN TYPE A — SMALL SIZE ON GROUND EACH - OWG.NO. EN-301,310,316
6.4(5.6) TYPE Il A M. - DWG.NO.RS=B13 5.11(3.1) MOUNTED AT GRADE 6.16(7) WOODEN TYPE 8 — SMALL SIZE ON BEAM EACH B DWG.NO. EN-301,311,318
6.4(5.7) TYPE Il B M. - DWG.NO.RS—614 6.11(3.2) MOUNTED OMN PARAPET — WALKWAY 6.16(8) WOODEN TYPE C — LARGE SIZE ON GROUND EACH = DWG.NO. EN-301,312,313,316
6.4{5.8) AT BRIDGE APPROACH M. - DWG.NO.RS-615 6.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH OWG.NO, EE—101—106 6.16(9) WOODEN TYPE D - LARGE SIZE ON BEAM EACH o DWG.ND, EN=-301,314-316
5.4(5.9) CONCRETE BARRIER AND DITCH M. - DWG.ND.SP=401 6.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE ... EACH =
6.4(5) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT-OFF [6.17_LANDSCAPING WORK
6.4(6.1) TYPE A EACH - DWG.ND.RS=E08 £.11(4,1) MOUNTED AT GRADE EACH - DWG.NO. EE-102-105 6.17(1) TREE PLANTING
6.4(6.2) TYPE B EACH - DWG.NO.R5— 608 5.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH = DWG.NO. EE=101-106 B.17(1.1) SMALL SIZE (DA, M. HEIGHT M. MIN.) EACH - DWG.ND. EN-101-108
6.4{5.3) TYPE C EACH - DWG.ND.RS~609 5.11(S) HIGH MAST LIGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 WAJTS 617(1.2) WEDIUM SIZE (DiA. M. HEIGHT M. MIN.) EACH - DWG.NO. EN=101-108
5.4(6.4) TYPE D EACH - DWG.ND.RS=509 5.11(5.1) 20.00 M. HIGH WITH  LANTERNS EACH - DWG.NO. EE=107 6.17(1.3) LARGE SIZE (DWA. M. HEIGHT M. MIN) EACH - DWG.NO. EN—101=106
5.4(6.5) TYFE E EACH - DWG.NO.RS—-610 6,11(5.2) 25.00 M. HIGH WITH  LANTERNS EACH = DWG.NO, EE—107 5.17(2) SHRUB PLANTING SOM. = DWG.NO. EN-101-108
L. 6.4(6.5) TYPE F EACH - DWG.ND.RS=515 6.11(5.3) 30.00 M. HIGH WITH  LENTERNS EACH - DWG.NO. EE-107 6.17(3) GROUND COVER PLANTING S0.M, = DWG.NO. GD—710
[ 6.5 PAVING BLOCKS 6.11(6) FOUNDATION FOR HIGH MAST LIGHTING PCLT e 6.17(4) GRASSING (NIAN NOI} SO.M. = DWGND. EN—101=118
6.5/1) CONCRETE PAVING BLOCK 6.11(6.1) PILE FOUNDATION FOR 20,00 M. HIGH EACH - DWG.ND. EE-108 6.17(5) EARTH FILL FOR LANDSCAPING WORK CUM, = DWG.ND. EN~101-106
6.5(1.1) SHAPE, CM. THICK  ............COLOUR SO.M. - CWG.ND.GD-T10 6.11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH = DWG.NO, EE-108 5.18 BRIDGE DRAINAGE
£.5{1.2) CONCRETE TILE SIZE 30x30 CM. SIZE, ... CM. THICK ........COLOUR] s0.M. - DWG.NO.EN—401-403 6.11(6.3) PILE FOUNDATION FOR 30.00 M. HIGH EACH - DOWG.NO. EE-108 6.18(1) GULLY EACH -
6.5(1.3) DETECTABLE CONCRET TILE SIZE 30x30 CM. SIZE, .....CM. THICK | SC.M. - DWG.NC.EN~401~-403 6.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - DWG.NO. EE-109 6.1B(2) GRATING EACH =
6.5(2) CONCRETE PLANTING BED SOM. - OWG.ND.GD-T10 6.11{6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = DWG.ND. EE-103 6.18(3) PIPE M. =
6.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X 4 CM. SQM. - £.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH - DWG.ND. EE—109 6.18(4) CATCH BASIN EACH -
6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK so.M. | 148.00 5.11(7) 2—40 WATTS FLUORESCENT LAMPS, CEILING MOUNTED TYPE EACH - DWG.ND. EE-111 7 |SAFETY ADMINISTRATION DURING CONSTRUCTION
6.6 SODDING 5.11(B) 1-150 WATTS HIGH PRESSURE SODIUM LAMP, SOFFT LANTERN EACH - DWG.ND. RS-407 7 el unedIny/ aiye ol BnaIMaTY &I U RTINAD e Tl 1 1.00 ek i !
6.5(1) BLOCK SODDING 5Q.M. - DWG.ND.SP=101 6.11(9) OVERMEAD SIGN LIGHTING EAGH - s e
6.6(2) STRIP SODDING SQM. = DWG.ND.SP—101 6.11{10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE Thrw 200 )
6.7 TOP SOIL AND CLAY 6.11(10.1) TYPE A EACH - DWG.NO. EE-110 7.2 TRAFFIC ADMINISTRATION DURING CONSTRUCTION LS =
5.7(1) TOP SOIL CUM. - DWG.ND.SP—101 5.11(10.2) TYPE B EACH = DWG.NO. EE-110 8 |t e LS. =
6.7(2) CLAY CUM, = DWG.ND.SP=101 5,11(11) 400 WATTS HIGH PRESSURE SODIUM LAMP, CUT~OFF ON EXISTING ELECTRIC POLE 81 enlEneains Sans A mIumuRNaTY LS. -
5.8 GUARDRAIL 8.11(11.1) TYPE A EACH = OWG.NO. RS—110 8.2 muTiensaias Aot A SN TUNIT AT U LS. —
5.8(1.1) SINGLE W—BEAM GUARDRAIL CLASS 1 TYPE 2 W 8.00 DWG.NO.RS—503,605 5.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE | EAGH - 8.3 mltvmad i P.S. =
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS ... TYPE M. - DWG.NO.RS 603,505,608 6.11(12) SUPPLY PILLAR
6.8(1.3) DDUBLE W—-BEAM GUARDRAIL CLASS W. - DWG,NO.RS—604,605,508 6.11(12.1) MOUNTED ON CONCRETE POLE EACH - DWG.NO. RS—101-104|
5.8(1.4) DOUBLE W-BEAM GUARDRAIL CLASS M. - DG, NO.RS—604,605,606 £.11(12,2) MOUNTED ON CONCRETE FOUNDATION EACH - DWGNO, R—101—104| ML
6.8(1.5) RELOCATION OF EXISTING STEEL W—BEAM GUARDRAIL M. - DWG.NQ.RS 603,605,606 6.11(13) HANDHOLE annuamumisiir sy 19 lusenerma WLuL SUMMARY OF GUANTITIES
DWWG.NO.RS—503,605,608 E.11(13:1) TPE A EACH = DWG.NO, EE—112 whirnandesiulanlzmnmdy Winaaufoita Tadenud
6.9 MARKER AND GUIDE POST 5.11{13.2) TYPE B EACH - DWG.NO. EE-112 -
5.9(1) GUIDE POST B3, FELOCATION D TG T LG Annnmuneazduaiiuluasarsazemuanmiiiustluauan
6.8(1.1) CONCRETE GUIDE POST EACH - DWG.NO.RS—B07 6.11(14.1} DOUBLE BRACKETS (MOUNTING HEIGHT 9.00 W) EACH 2.00 DWG.ND, EE-102-105 p'nﬂumﬂnm'mqmmumyﬁmg'qq ArtATmaTutaLID
6,9(1,2) FLEXIBLE GUIDE POST EACH = DWG.NO.RS-EB07 a.n:u.z} (MOUNTING HEIGHT 9.00 M. IMPROVEMENT SINGLE 7O DOUBLE BRACKETS) EACH - DWG.ND, EE-102-105 dﬂ:uﬁwmnzﬂanuuuﬂﬂmmmwmqﬁ 17
6.9(2) KILDMETER MARKER
6.3(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH - DWG.ND.GD-707 MEWR 2
6,9(2.2) KILOMETER STONE TYPE Il FOR REFLECTIVE SHEET FACING EACH - DWG.ND.GD~707 R = .
6.9(2.3) KILOMETER SIGN TYPE A EACH - DWG.ND.GD—708 6.12 TRAFFIC ROAD SIGNALS 1 el tRsgwlans A At nuneasadufins fednmeluta s Tavradld Lidaunhiees: so
£:3(2.4) KNDMETER SIGN TYPE B EACH Ea EIWG M. Ghe 108 6.12(1) TRAFFIC ROAD SIGNALS vaaywrnian e ldlumuneadal auenfgnn uasssieadmiuurmsansSeienime L EWan fudnmylulssme
5.9(3) R.OMW. MONUMENT 5.12(1.1) AT STA.9+0B6 5 = DWG.NO. TF-101-105 ¥
5.9{4.1) TYPE | R.C. POST EACH - DWG.NO.GD—T706 | 6.12(1.2) AT STA. = OWG.ND. TF=101-105 |  srasuufwuaueadmun
6.9(4.2) TYPE || BRASS TASLET EACH - OWG.ND.GD-T706 6.12(2) IMPROVEMENT OF EXISTING TRAFFIC ROAD SIGNALS o - x kg
5.9(4.3) TYPE Il BRASS TABLET ON R.C. CYLINDER EACH - DWG.ND.GO— 708 5.12(2.1) AT STA. Ls. = 2 giipsslindnfednnnlulsane Lideunhieuas 0 vealnausdniesled susmadioen
B.9(4) REFLECTING TARGET §.12(2.2) AT STA. LS. = saparmRaULInT AT us T dneRn el s e auufmisn i dann
6.9(4.1) TYPE | FOR CURE EACH - DWG.NO.RS-202 5.13 FLASHING SIGNALS
5.9(4.2) TYFE | FOR GUARDRAIL EACH = DWG.ND.RS-202 6.13(1) FLASHING SIGNALS EACH - SHEET €
5.9(4.3) TYPE Il FOR BARRIER EACH - DWG.ND.RS—202 5.13(2) IMPROVEMENT OF EXISTING FLASHING SIGNALS
6.10 TRAFFIC SIGNS | B5.13(2.1) AT STA, EACH -
s.1001) anithmrme i sehaningulineAuun 1.2 3501 SUPER HIGH S0, = DWG,NO.RS-101 5.13(2.2) AT STA. EACH =
INTENSITY GRADE WU VERY MIGH INTENSITY GRADE ImsBnasiia— uilsusnunfnines fu 6.13(3) RELOCATION OF FLASHING SIGNALS =
“ﬁ'a?ariwﬁn:‘iuuunqﬁ‘ﬁnm Lﬂ’un}m!am?nmmuiﬁw(Fl\.lunq['lalﬂeﬂ?w b.14 MARKING ATUN TN =
510013 MULhEY AT quiansAudn 1.2 3 9R SUPER HIGH SO.M. - OWG.NO.RS—101 B.14(1) COLD PAINT i
INTENSITY GRADE WURE VERY HIGH INTENSITY GRADE ImeRifnasfie—wilsusuafinnes fu 6.14(1.1) YELLOW SQM. = DWG.ND. RS-201-203 Wou  atfentus |ﬁﬂ Qﬁu'ﬁﬂa |“"UWMM
naaioundanding s Wy vedewds i (asvsuung Ty 6.14(1.2) WHITE SQ.M, - DWG.NO. R5-201-203
s:?;::;n SIGN POST : gt 5.14(2) HOT PAINT hadlatial MM%““ //3—’/ uvaty
B.10{2.1) R.C.SIGN POST SIZE D2 X 012 M. M. - DWG.HO.RS-101 5.1&(2.1} YELLOW SO.M. - DWG.NO. RS=201-203 - -
14(2, M. - WG.ND, RS—201— < VWY
5.14(2,2) WHITE sq DWG.NO, RS—201—203 oug® SN 1% 91 g 63
HEL VIR
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SEE TABLE |
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005 ¢
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Sl BAR  THICKNESS (1)

SECTION A—A

PLAN AND SECTION JOINT REINFORCED CONCRETE

SCALE
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TABLE 1 REINFORCEMENT FOR JOINT REINFORCED CONCRETE PAVEMENT (DISTRIBUTION STEEL) (fq = 2.2)
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NOTES
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SLAB THICKNESS (T} = Q.28 M

TYPE

OF STEEL

ROAD WAY WIDTH

(W}

SPACING OF
TRANSVESSE
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REMARK :

ROAD way WIDTH SHOULD BE CONSIDERED AS THE DISTANCE BETWEEN FREE

LONGITUDMNAL EDGES (NOT TIE BAR)

TRANSVERSE BARS |- -
SPAGING (X) 1

*. TE BAR

LONGITUDINAL BARS!
SPACING (V)

A
LONGITUDINAL JOINT
Q.05

0.05

Q_Q_ﬁ_’j-_@.ﬂls

PLAN OF REINFORCEMENT AT T-0.05
DETAIL "A”

PLAN COF REINFORCEMENT AT T/2

EQUATION

Ag
Ag
fa

1. ALL DIMEMSIONS ARE N WMLCTERS UNLESS OTHERWISE WNDICATED.

2. CONCRETE PAVEMENT CONMSTRUCTION COMTROL SHALL COMFORM TO THE STANMDARD GH-5 308/2544
REGARDING "REGULATIONS OF CONSTRUCTICNS CONTROL OF PORTLAND CEMENT CONCRETE PAVEMENT"
UNLESS INDICATED IN THIS DRAWING, CONCRETE PAVEMENT SHAL. BE CONSTRUGCTION OM THE SAND
SUSHION OR CRUSHED ROCK COMFORM TO THE STANDARD OH-5 211 OR DH-5 212

3. COMCRETE FOR JOANT REINFORCED COMCRETE PAVEMENT SMALL BF PROPERTIES AS FOLLOWS :

31 CONCRETE SHALL HavE A MINMUK JLTMATE COMPRESSIVE STRENGTH OF 32 MPo {325 KC,’"CMz}
FOR 015X015X05 W CUBE AT 28 DAYS. AN APPROXIMATE MIX DESIGN PER CUBIC METER 15
SUGGESTED SHOULD BE PORTLAND CEMENT TYPEY WORE THaM 350 KG/’M"}!ND WA NOT LESS THAN
0.55 BY WEIGHT AND SLUME NOT LESS THAN D.GI M OAND NOT MORE THAN (.07 M.

3.2 PORTLAND CEMENMT T¥PE1 CONFORMING TO T:54% OF OTHERWISE INDHCATED

33 FINE AGGREGATE SHaLL COMFORM TO THE STANDARD OH—SF 200 AMD COARSE AGGREGATE SkalL
CONFORM TO THE STAMDARD BH-SP 202

34 ADMIXTURE SHALL CONFORM TO TS, 733 BEFOR USING SHALL BE APPROVAL FROM ENGINEER

- 4. REINFORCED FOR JOINT REINFCRCED CONCRETE PAVEMEMT SHOMILD BE U/SE REINFORCING STEEL OR
o= 2. - : STEEL WARE FABRICS PROPERTIES AS FOLLOWS :
: : + 4,1 REMFORCING STEEL SHALL COMFORM TIS.20 GRADE SR 24 FOR ROUND BaRS AND TIS.24 GRADE
3D 40 FOR DEFORMED BAR.
4.2 STEEL WIRE FABRICS SHALL COMFORM TIS. 737 BEFORE USING WELDED STEEL WIRE FABRIC THE
SAMPLES SHALL BE SENT TO MATERIAL AND RESEARCH GIASION OCH. OR OTHER INSTITUTE RECOGNIZED
" FOR AFPROVING. COLD DRAWN DEFORMED STEEL WARE {CO0) SHALL CONFORM TIS.943 SHALL HAVE
i : i ULTIMATE TEMSILE STRENGTH OF NOT LESS THAN 585 MEA, AND YIELD STRENGTH OF MOT LESS THAN
; . 515 MPA. COLD DRAWN ROUND STEEL WIKE {CDR) SHALL COWFORM TIS.747 SHALL HAVE ULTIMATE
| 3 : - TENSILE STRENGTH OF NQOT LESS THAM 550 MPA, AND YIELD STRENGTH OF NOT LESS THAM 485 MPA,
i ; CiEaR CONCRETE COVER SPACE OF WELDED STEEL WIRE FABRIC SHALL CONFORM TO BAR MESH
SFECIFICATION IN THIS DRAWNG, AMWD LAP SPLICES OF BAR MISH SHalLL WOT BE LESS THAN 40 TIMES
OF WIRE (HAMETER ANWD NOT LESS THAM SPACING OF CROSS WIRE +5 O
REMFORCEMENT SHabL BE DESIGNED 8ASE ON ROAD waAY WiDTH AT ULTIMATE STAGE. THE ROAD WAY
- i WIDTH SHALL BE CONSIDERED AS THE DISTANCE BETWEEN FRES LONGITUDINAL EDRGES (NOT ME BAR})
]'. 4 5. COWCRETE PAVER SHALL BE REQUIRED FOR CONCRETE PLACING, INCASE OF MECESSARY PLACING
CONCRETE BY MANPOWER, COMCRETE SHALL BE PLACING CNLT GAF SFACE NOT MORE THAN 30.00

fWisancT
- OTEONE | (eouanon 1)
2fg

CROSS SECTIONAL AREA OF REINFORCING

5.1 SLUMP OF CONMCRETE NOT LESS THAN 0403 M AND WNOT MORE THaN 0,07 M. SHALL CONFORW TO THE
STAMDARM BH=T 304, INCASE TG BE CONCRETE PAVER SLUMP SHALL BE & 0.02 W, AT SLUWFP DESIGH
5.2 CONCRETE PAVER SHALL BE AUTOMATIC MOVE ON THE FROMWORK OR RAILS ARE INSTALLED CN
THE ZIDE OF FROMWORK AND INSTALLED COMCRETE SPREADER TO SPREAD CONCRETE FULL SURFACE

5.3 CONCRETE VIHRATOR SHALL BE MBRATION TQO THE FULL WIDTH GF FROMWODRK AND MOT EFFECT
WTH DOWEL BAR AND TiE BAR.

S 6. ALL JOINTS EXCERPT EXPANSION JOIMT SHALL BE #a0E &Y SLOT SUTTING MACHINE OMIY. FOAM SHEET,
PLYWOOD, THAGER OR MATERIAL OF THE 3aME TYPE SHaALL NOT BE ALLOWED

7. PLASTIC SHEET WSED IN CONSTRUCTION SHALL COWFORM TO DWG. GD—60Z

B, EXPANSION JOINT SHALL BE APPLIED IW CASE OF EXTENDED (4D CONCRETE PAVEMEMWT OMLY AT
LOCATON HAVE EXPANTION JOINT AWND APPUEC AT THE BRIDCGE STRUCTURE OR &PPROACH SLAB,

9. THE THICKNESS OF FLEXIBLE PAVEMENT CORRESPONGED TO THE FIGURE COMFORMING

10. THE REINFORCEMENT FOR JOINT REMNFORCED CONCRETE PAVEMENT SHALL FOLLOW TAELE 1.

IN CASE OF THE ROAD way WIDTH GREATER THaN THAT SPECIFIED IN TABLE 1, EQUATION {1} SHALL BE
APPLIED TO DETERMIMNE REINFORCEMENT,

OF DETERMINE REINFORCEMENT IN CONCRETE PAVEMENT

= FRICTION REISTANCE BETWWEM THE BOTTOM OF THE SLAB

AND THE YOP OF SUBBASE OR SUBGRADE LAYER

= ROAD WAY WIDTH SHOULD BE CONSDERED AS THE DISTANCE BETWEEN

FREE LONGITUDINAL EDCES (NOT TIE BAR)
= UMIT WEICHT OF CONCRETE
SLAB THICKNESS
374 fy
YIELD STRENGTH OF REIMFORCING STEEL

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAMNG

JOINT REINFORCED GONCRETE PAVEMENT {JRCP)
PLAN SECTION AND REINFORCEMENT DETARS
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SAWED JOINT 10.00 M. C/¢ |
WTH MASTIC JOINT SEALER |
SEE DETAIL TET }

) B
| . L PLASTIC SHEETIMG
(SEE NOTE NCLF)

DOWEL BAR
SEE TABLE 1
PAINTED AND GREASED —|

_G60 . 080 |

DETAIL OF CONTRACTION JOINT

SAWED JOINT 10.00 M. C/C —
WITH MASTIC JOINT SEALER
SEE DETAL "€

=

Loy

BOWEL BAR - —PLASTIC SHEETING
SEE TABLE 1 | {SEE NOTE NCL7)
PAINTED AMD GREASED -
i 0.60 060 4

.
DETAIL. OF CONSTRUCTION JOINT
DETAIL OF TRANSVERSE JOINT

NOT TO SACLE

SAWED JOINT {SEE MOTE NO. t0)

SEE DETAIL "A" |
J 0.05 003
e o

] e L METAL GAP
DOWEL, BAR py vl

SEE TABLE i L PAINTED AND GREASED
. L JOINT RALLER
PLASTIC SHEETING - JOINT FIL
($EE NOTE NO.7)

. Q.60 Q.6

DETAIL OF EXPANSICN JOINT

0.05

I

DETAIL

| I
MASTIC JOINT SEALER

! -
=
-

- JANT FILLER J_

- | E_MM. APPROY|

IDAN
(EXPANSION JOINT)

DETAIL "B”
{CONTRACTION JOINT)

DETAIL OF SAWED JOINT FOR TRANSVERSE JOINT

NOT TG SCALE
TABLE 1 DOWEL BAR FOR TRANSVERSE JOINTS
SLAB THICKNESS DIAMETER {nihi} LENGTH SPACING
423 30
i 25 32 0.50 4.30
0.28 35

INT SEALER

MATE

SAWED JOINT WITH MASTIC JOWT SEALER —7
SEE DETAL D" i

1
2,05 et
Q'fﬁs" —%gq_ 0.05
1 T 1
oo i - — -t
= pp— . m—— N
0.08] . T—

[RLE——  J|

I

10,028
"‘L PLASTIC SHEF_IINGJ
(SEE MOTE NG.7)

-BE BAR
DE 16 LENGTH .76 M @ 080 C/C

0.60 _08n !

- = e

DETAIL OF LONGITUDINAL JOINT

SAWEL JOINT WTH MASTIC JOmMT SEALER
SEE DETAIL "E™

Y L
3 -

CURE /BARRIER 1
Lo . L |

DETAIL OF DUMMY JOINT
DETAIL OF LONGITUDINAL JOINT

NOT TG SCALE

5 MK 2 1KM. 1 -2 5 MH.2TMM. — g.m
: }

| ; -
10.05; b JomT FLER, 0,05 JOINT FILLER]
1 i :
]
SURFACE EXISTING . .
: | :
(COWCRETE PAVEMEM ¢ . i
DETAIL “D" DETAIL "E”

(LONGITUDINAL JOINT) {DUMMY JOINT}

DETAIL OF SAWED FOR LONGITUDINAL JOINT

HOT TO SCALE

MASTIC JOITT SEALER

SURFACE *XEST'IN G
CONCRETE | PAVEMENT
j

DETAIL "C” PLAN

(CONSTRUCTION JOINT)

NCT TQ SCALE

SAWED

MEW COMCRETE PAVEMENT | EXISTING COMCRETE PAVEMENT
—_— <

JOANT WITH WMASTIC JOINT SEALER — ]
SEE DETAIL "0

/800

— DRILL #0+5 MM,

PAINTED AND GREASEO — '—DOWEL BAR (SEE TABLE 1)
WTH EPOWY
. 080 ¢

DETAIL OF CONSTRUCTION JOINT

DETAIL OF JOINT BETWEEN NEW AND EXISTING CONCRETE PAVEMENT

CONTRACTION JOINT -
SEE DETAIL C*

WHQT TG SCALE

TRANSETION SLAB__

CONCRETE PAVEMENT .

DOWEL BAR (SEE TABLE 1) —

T

. | o —
COMCRETE PAVEMENT

— T T v T r

0.10__1 2R 9]

r'.&SPHAL TS

CONCRETE PAVEMENT

0% HN.'

ASPHALTIC

|'—GECITEXTILE OR EQUIVALENT

"

L—

SUBDASE

SUBBASE

SAND (:IIJSHIONJ L

SPRING WIRE @1 WM. & 7 MM, -vm— -
(62 WIRE PER ROW.? |
0.y

SIDE VIEW

L PAINTED AND GREASED

2.00 M. MIN.
6.00 M. MAX

1

1.00 4

NOT TG SCALE

NOTES :

DETAIL OF BROOM SURFACE CONCRETE FAVEMENT

1. ALL THMEMSIONS ARE IN METERS UNLESS OTHERWSE iNDICATED.

DETAIL OF JOINT BETWEEN CONCRETE PAVEMENT AND FLEXIBLE PAVEMENT

2. MASTIC JOINT SEALER SHALL BE OF THE HOT POURED ELASTIC TYPE CONFORMING T3 TH5.479.

A UNT FILLER SHALL CONFORM TO TS 1047 ARD TS, 1679

4. AL JOINTS EXCEPT EXPANSION JOINT SHALL BE MADE BY SLOT CUTTING MACHINE OHLY. FOAM SHEEY, PLYWOOD,

TMBER OR MATERIAL OF THE SAME TYPE SHALL NOT BE ALLOWED.
5, PREPARATION OF JOINT FOR MASTIC JONT SEALER.

5.1 THE JOINT SHALL € CLEANED WITH A BLOWER TO GET RI OF ALL KINDS OF DIRT. THE JOINT

SHALL BE COMPLETELY DRY.

52 PRIMER SHALL BE APPLIED TO THE WJOINT WTH & BRUSH OR SPRATER. THE JOIMT SHaLL BE LET DRY BEFORE THE
POURIMG OF WMASTIC KT SEALER WHICH HAS BEEN BOILED AND DUSSOLVED BY MEANS OF HEAT CONDUCTIVITY

T3 THE SPECIFIED TEMPERATURE.

5.3 JONTS SHALL BE CUT AND MASTIC JOINT SEALER SHALL BE DROFFED a5 SOOM AS POSTIELE.
5.4 MASTIC JOINT SEALER SHALL BE DROPPED USING A JOINT SEALANT APPLYING MACHINE.

6. TIE BAR SHALL BE DEFORMED BAR CONFORMING TO TS 24, SO 40 AND DODWEL BAR SHALL BE PLAIN AND

ROUND BAR CONFORMING TO ARSHTO M31 GRADESO OR ASTM AGiS GRADE B0, AND SHALL HAVE YIELD STRENGTH

OF NOT LESS THAN 420 WPA,

7. PLASTIC SHEET USED IN CONSTRUCTION SHALL HAVE THE FOLLOWING REQUIREMENTS:
7.1 THICKNESS OF 0.07 MM, WITH A TOLERANCE OF HOT MORE THAN 7 % SHALL BE REQUIRED.

7.2 WIDTH SHALL NOT BE LESS THAM 1.20 M.

7.5 1T SHALL BE COLORLESS, TRANSPARENT AND WATERPROOF, FREE FROM PORQUS AREA, TURN AREA AND BLISTERING
AREA WHICH ARE MISIBLE BY MAKED EYE. EOGE SHALL BE STRAIGHT
7.4 CONTINUOUS LENGTH SHALL BE REQUIRED TO THE WIDTH OF TRAFFIC LANES. CONNECTION ALLOWED AT
LONGITUDIMAL JOMMTS WITH NOT LESS THAN 20 CM OVERLAPPING SHALL BE REQUIRED.

]

EPOXT SHALL CONFORM TO ASTM ASH4/AS84M—12 OR COUIVALENT.
GEOTEXTILE SHALL CONFORM TG AASHTO MZ2B8-05 OR EQUIVALENT.

©

EXPANSION JOINT SHALL BE APFUED IN DF EXPANSION OF EXISTNG CONCRETE PAVEMENT ORLY. THE LOCATION

OF MEW EXPAMSION JOINT SHALL BE THE SAME &S THE LOCATION OF EXISTING EXPANSION JOINT ANO APPLIED

AT THE BRIDGE STRUCTURE OR APPROACH SLAB.

| CONCRETE PAVEMENT CONSTRUCTION CONTROL SHALL CONFORM TO THE STANDARD DH~S 309/2544 REGARDING

"REGULATIONS OF CONSTRUCTIONS CONTROL OF PORTLAND CEMEWT COMCRETE PAVEMWEWT UNLESS OTHERWASE
INDICATED 1N THIS DRAWING, CONCRETE PAVEMENT SHALL BE COMSTRUCTED ON THE SAND CUSHION OR CRUSHED ROCK

CONFORMING TO THE $TANDARD DH-S 211 OR DH-5S 212

MINISTRY OF TRANSPORT
DEPARTIENT OF HIGHWAYS

KINGDOM OF THAILAND

STANDARD DRAMHNG

DETAILS OF JOINT

JOINT REINFORCED CONCRETE PAVEMENT (JRCF}
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nNOT T4 SCALE

SLOPE_

PAVEMENT STRUCTURES
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NOT TGO SCALE

¥ IN CASE GF CONCRETE PAVEMENT 23 CW. THICKNESS. SPECIFY HIGHNESS TO BE 23 M.

INHER ERGE LINE
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SLOPE —

DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN

HOT 10

SCALE

BLACK OR YELLOW OR RED STRIPE

%]

(SEE NGTE 7.)

NOT ™

WHITE STRIPE

SO0 LINE

CURB MARKING DETAIL

SCALE

R.L, FIFE CULYERT

Ig | STEEL GRATING
————— /.]J
- SLOFE | A
SLOPE . e -=§t_._9&5 = T
\—EDGE OF PAVEMENT
T FAVEMENT
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PLAN OF INLET DRAIN

NOT T SCALE
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SECTION

HOT TG
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SCALE

1
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0.25 (M}, 015
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|
1
X

*

SLOPE

PAVEMENT STRUCTURES

MOUNTABLE CURB

naT mw SCALE

NOTES :

1. ALL DIMENZRONS ARE IN METERS UMLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSWVE STRENGTH
OF 25 MPa, {255 KSC) FOR 15x15x15 CM. CUBE AT 28 DAYS, CEMENT SHALL
COMFORM TG 1S, 15 TYPE ' PORTLAND CEMENT OR APPROVAL TYFE.

3. REINFORCING STEEL SHAL CONFORM T TS, 20 GRADE SR 24,

4. WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS
EMAMEL PAIMT AND CONFORM TO TIS. 327.

5. LOCATION FOR CURE MARKING SHALL BE AS SHOWN ON FPLAN
QR MRECTED BY THE ENGIMEER.

6. JOINT IN CONCRETE CURE & CUBE ANCG GUTTER SHALL BE
SPACED AT 1000 M. INTERVAL, THE WIDTH GF THE JOINT 15

1 CM., ANO FILLED WITH WMORTAR 1:3 {FORTLAMD CEMENT : SAND)
BT vOLUME.

7. THE WIDTH SHALL BE 3.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORY
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG

CONCRETE CURB & CURB AND GUTTER

BREM OF LOCATION
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=t pe Cﬁ sy _ : 3 g — STEEL PLATE
s+ 4 : & o ! 2 | AT BOLT & NUT FASTENHING
-3 & 7 | pavewent surrace— | i () — SIEEL PLaTE
@ o , 3 [ {SEE DETAIL "4
i : Il | 5 | : ROUND FIPE M1 Exé.0 MM x 9,63 KG./M. BLOGKOLT £ !
! SLOPE ", !
bl no_ve) ! _1_10_}_119 Lw e : |
- s oR 23 . | | i l
L a0 : 600 |__ %00 J
| BACKUP PLATE
| SCALE 1 s
o
5 1
kN 320 = |
CUMCRETE
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. { £
- % | 8 |
T _‘-—|—'_'l v 100 L1 oo I :
_bo zao ol | I _
1 . i
| MRECTION OF TRAFFIC mmesiine-
— BLOCKOUT
ERROR ALLOWABLE LENGTH :
DU 1O BENDING THE RARL / LI® CHANNEL STEEL 150x75x20x4.5 WM. 50, M0 50
—f S g i
—~ -3 i l * T . :
5 - B F» |
F4 al = 1 e
2 o 7 Ja.
e . *3ed * i
- B = I '
. 4 b5t . I I——wmn; REFLEC
| @ - e ._7/ | SHEEFING TYPI
i PAVEMENT | SURFACE-—
a0 | pY \ | \ §' P PR
M L3 £
; Pyl ;
TERMINAL SECTION N - = i l 7 |
SCAE 110 ]_' i " N FOR DMDED HIGHWAT, SR
o THIE SIDE SHALL BE CWMITTED
i
: WHITE REFLECTVE ——, Q
! SHEETING TYPE | Y, &S
' ROUND PIPE 101.6¢4.0 MM. x 963 KG. /K. T FLECTVE ~ £OR DMIDED HIGHWAY.
; FOR DIMIDED MIGHWAY, — 7 l i BE OMITIED
: THIS SIDE SHALL BE DMITTED MR
3g e

NOTES
1. ALL OIMEMSIONS ARE N MILDMETERS UMLESS OTHERWASE INDICATED.
2. GUARDRAN SHALL COMFORM TO THE FOLLOWING REQUIREMEMT -
21 STEEL RAIL SHaLL BE WMADE FROM STEEL OF THICKHLES NDT LESS THAN THE
MINIMUM THICKHESS SPECFIED FOR EACH CLASS OF RAIL AND
SHALL BE GARLYANIZED WTH THE $tMIMUM WEISHT OF ZINC COATING
ACCORDMNG TO THE TYPE OF RAIL AS SPECIFIED 1N TASLE SELOW.

Ral MIN.RAIL THICKNESS MINWEIGHT CF ZINC COATING
CLASS) TYRE (MILLIMETER) {GRAMS PER SQUAREMETER)
: ! 3z 550
2 3.2 1,100
! 25 550
z |
2 _ 74 | 1,400

2.2 WECHANICAL PROPERTIES OF Rai,

I
i MAX. DEFLECTICN
RAL L NULTIMATE
! TENSILES STRENGTH | MILPERCENTAGE dax, LOAD MAX. LOAD
: Ko /s 2 OF ELONGATICN TRAFFIC FACE UP | TRAFFIC FACE DOWN
cLass| Tveg {KG. /e ") wo, | DEFLECTION | .o | DEFLECTION
4 —— e . ) ) i {MIN )
1 4 2t e st 720 56
,
2 a1 21 1,360 74 1,000 s
1 41 pal i 880 50 545 50 J
2
2z 4 bl [ 75 720 75 ]

2.3 POST SHALL BE N ACCORDAMCE wiTH TS, $07,
2.4 THE GaLvANIZING OF BOLTS, NUTS, WASHERES AND SWMLAR THREADED FASTEMERS
SHALL BE N ACCORDANCE WITH NS 171 CLASS 5.8
2.5 BLOCKOUT SHALL BE IN ACCORDANCE WTH TS, 1228
246 STEEL PLATE SHALL BE N ACCORDANCE WITH TS 1499 SW 400
2.7 ALL STEEL SHALL BE SALVAMIZED ZING COATING SHALL MOT BE LESS THAN 550 GRAMS PER SQUARE METER.
UNLESS OTHERWESE SPECIFIED, (UARDRAIL CLASS 1 SHaLL B8E USED FOR WGHWAY CLASS [+ AND CLASS 1
FOR OTHER HIGHWAY CLASS, GUARDRAI CLASS 2 SHALL 6E USED
4. W CASE DF Hlbih RESISTANCE TO CORROSIQN REQUIREMENT, GUARDRMAIL TYPE 2 SHALL BE USED.
3. SPACING QF POSTS SHALL BE LOCATION AS FOLLOWS,

o

RADIS OF CURVE  |SPACING OF POSTS *HZIGHT OF FILL Espncwc OF POSTS
R (M) S (M) H (M.} I 5 (M}
ON TANGENT OR » 700 4,00 H ¢ 200 | 400
450 < R < 700 3K 3.00 < H & 4.00 2m0
150 € R < 450 2,00 400 < M & 500 200
R <150 1.00 5.00 < H € 7.00 1.00

* FOR SIDE 5LOPE 2.1 OR STEEPER

FOR HORIZONTAL CURVE WITH HIGH FiLL, THE MINIMUM SPACING vALUE OF THE OnE SHALL BE GOVERN.
. IN GENERAL, CUARDRAIL 1S MORE SWITABLE THAM GUIDE POST ON HORIZOWTAL CURWE SECTIDN WITH HIGH FILL
MORE THAN 5.0C W, (AMD SIDE SLOPE 13 STEEPER THAN Y1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.
GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL HE PRE—BENT FROM THE FACTORY
BACKLIP PLATE OF THE SaME CLASS AND TYPE AS THE RALL WITH INTERMEDIATE FOST
SHALL BE PROVIDED WHERE SPADING OF POSTS 1S 25 W
UNLESS OTHERWISE SPECIFIED ON THIS DRAWING, GUARCRAIL SHALL BE IM ACCORDANCE WITH TS 248,
REFLECTIVE SHEETING SHALL CONFORM TO TS, 606 TYPL 1. [COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
. We-BHEAM GUARDRAIL INSTALLATION SEE DRAWNG NO. RS-603 OR RS-608,

REMARK -

THE SINGLE W—EBEAM GUARDRAIL 15 SUITABLE OMLY IN SPECIFIC LDCATIONS
AND CERTAIN CONDRTION. IF OTHER COWDITION SUCH AS DEEP vALLEYS,
APPEARED (BSTACLE. HAZARD OR MOUNTAINGUS AREA, AND ROCKS Of
THE FILL SLOPE WHICH MAY POSMSLE GIVE SERIOUS DAMAGE TQ

VEHICLES ARE EXISTED, THE COWCRETE BaRRIER OR DOUBLE w-BEaM
GUARDRAIL SHOULD BE INSTALLED. T SMOULD BE APPUED WTH THE

FIRW INFORMATON CONCERNED AND RECCMMENDED BY THE ENGINEER.

[ul

W

=

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
GUARDRAIL
SINGLE W—BEAM GUARDRAIL

BUREAL OF LOCATION
DESIGHED : [0k & COMSULTANTS ]CHECKE:::

puiifiy DATE: ©OCT 2015
vARIES (20-18Q) | POST DCL#\__..-- SCALE: AS SHOWN
P gt SRS | BUBMITTED :
SCALE 1:15 TWECTOR (ELOCATION & DESOH BUREALY o603
DWG NO. -
BOLT & NUT RAIL SECTION REv1 | REvtsion 172017 b 2017
! S . APPROYED ; B

SCALE 1:3 £ 1e3d REY, REWSIOH SEATURE | DATE {FOR DIRECTOR GENERAL) SHEET NG 76/




/—SEE DETAIL "a"

tis

FOR TWO LANE HIGHWAY
INSTALLATION OF W—-BEAM

SCALE

.00

SEE DETAIL "8"
END  ANCHOR AGE

||llil\, oF‘F_s;r“"

SHOULDER

’_. f o 1200 AFPROACH END. o
| 6.0 400 4.0 t 400 4.00 |
|
| SEE OETAIL "€ . EDGE OF | SHOULOER
N ;«NCHOR»\GE_\’ | i
n R Jf
]

’ALQ/

FOR DIVIDED HIGHWAY ‘ 5,
GUARDRAIL AT BRIDGE APPROACH PLAN

12,00 _APPROACH END

“— SEE DETAIL "A”

1 500

AmVARIES (SEE NOTE 5}

200 o 00 ¥4

| | | o'.soo'.56|

] /—SEE DETAL “C”
- BRIDGE RAILING
A

| T_ SHOULDER

. L PARABOLA CURVE™
WHITE PAINT £0GE UNE MARKING

SEE DETAN. "B
END AMCHORAGE

i
L TANGENT SECTION TO BRIDGE

TRAFFHC DIRECTION mefte-

OR QUTER EDGE OF LanE

""l |Il|‘|l]]lll|lll[ll.| SEE NOTE 8

L \uMER SURFACE
OF BRIOGE RAILING

WHITE PAINT EDGE LINE MARKEMG

~ — § BRIDGE — —

S0.04 ! / TRAFFIC DIRECTION e

WHITE PAINT EOGE elNE MARKING ——

INSTALLATION OF W-BEAM

SCALE

12.00 [APPROACH END)

BEGINING OF
APFROACH END

| 4.00 1 4.00 4.0

POINT_OF CURVE

|\|’ARI

-—EDGE OF SHOULDER

LET

GUARDRAIL AT HORIZONTAL CURVE

150

7 -

INTERMECHATE POST {SEE DRAWING NO. R5—503)

4.00
Y (SEE NOTE &) |

RDADSIDE CHSTACLE OR HAZARDOUS fﬁREA

1 _"J

PARABOLA CURVE

| TANGENT UNE

VAR_ES__H.—@D o

ST S

WHITE PAINT EDGE LINE MARKING — /

/TMFIC CIRECTION s

BEGINING QF
AFPROACH END

APPROACH END INSTALLATICN FOR ROADSIDE OBSTACLE

SCALE

2 oo o,éotﬂﬁx

END ANCHORAGE

BEALE

2

f

=D :
“iL Y o
3—,‘7 l A—2-» 5/8 GALVANIZED
= STEEL BOLT © .20 M.
1]y
i
PLAN CONCRETE ANCHOR
1: 25
Q.3 Q.50

ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAILING

<= TERMIMAL SECTION

E :]E.saa IE 15.535 E __E.sss
0.027 7 g
BRIDGE RAILING \)‘\
£ M1& EXPANSION BOLT

S/ a_’ ; a_’ 015 M. LONG

1. 7%

0.70 i @ 0023 —‘\: i e/ / é! ]

0.370 (MmN _)J

|
F_f# f

TRAFFIC DIRECTION =l

T-4sid dwg SRS SHSIREWID]

'R
il || 1
\_ 0.05] Jonlen dio g |eos
IMNER SURFACE i
OF BRIDGE RAILING - 0.70
W—BEAM CONNECTION TO BRIDGE
noT
070

__1 /— BRIDCE RAILING
£

M16 EXPANSION BOLT

.70

CONGRETE 1:3 BY vmuu:——/

: 0.15 M. LONG
; + : E_E - . *
ELEVATION SIDE VIEW
DETAIL "B" DETAIL *C”
1: 25

SCalE 128

0.096

RAIL

SCALE

0313

i A
l e l L l e Ehj""“ J ol emibeE spEwalk
SHOULDER LT A I 7 SHOULDER NORMAL SHOULDER WDTH
]— PARABOLA CURNVE — I—TﬁtMGENT SECTION TO BRIDGE
LANE WHITE PANT EDGE LINE MARKING LANE WIDTH o /
TRAFFIC DIRECTION i WHITE PAINT EDGE LINE WMARKING B
OR DUTER EDGE OF LANE i )
T St S Ty
DETAIL "A" WITH BRIDGE SIDEWALK e &
{ROADWAY SHOULDER WIDTH SAME AS FOR BRlDGE} ST
SCALE ;150
400 . 4.00 AWVARIES (SEE NOTE_S) 1.00 400 | 1.00
‘ SPACING 4.00 MAX, 200 | 200 1.00 T1__.go| psy  pss B0
: o
e - [ .:..l
=g I [H m H| ][[ ]'] T S+0.126 | END RAIL _[SEE_WOTE 7) !
Lo \_ [ - I ELEVATION
ELEVATION OF GROUND LINE

END RAIL

SCALE 1 50

ERADR ALLOWABLE LENGTH
OUE TO BEMDING THE RAIL

J_,—_,,;'l 1"’
0.082

Mo

PLAN

0.343

li

Wﬂﬁm\i

1: 150

NOTES :

-

b

. ALL DIMENSIOWS ARE IN WETERS UNLESS QTHERWISE INDICATED,
PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING

TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.

=]

. DBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS

TO VEHICLES STRIKING SUCH A%, ELECTRIC PDLE, BRIDGE PIER, £TC.

>

th

SPACING X" AND “v"" ARE AS FOLLOWS.
4170 = 050 - L0 M. Y =
4.2 T = 180 = 300 M,

4.00 W, POST SPACING 2.00 W,
“r* = 800 M. POST SPACING 2.00 .
THE PORTION OF GUARDRAIL INDICATED BY "AT SHALL NOT ARPLY

IF EMBAMKMENT HEWGHT S LESS THAN 4.00 W, {SIDE SLOPE 1.5 @ 1 MAX.)

m

OF D AND 1 OR QTHERWSE WDICATED.

@ @

. DIYIDED HIGHWAY DO NOT NEED END RAIL
GUARDRAIL SHALL CONFORM TG TS 248,
THE FLAN SHALL SEE DETAIL "D" ON THE DRAWNG NO. RS-E04,

L IN CASE OF ROADWAY SHOULDER IS WDER THAN BRIOGE SHALL SEE THE

CRAWING MO, RS-606.

THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS

- MARKINGS SHALL BE IN ACCORDAMCE WITH THE DEFARTMWENT OF HIGHWAYS

TRAFFAC CONTROL DEVICE MAMUAL, CONFORMING TQ RE. 542

WARRANTING FEATURES FOR

W—-BEAM GUARDRAIL INSTALLATION

1. HEIGHT OF EMBANKMENT DF RODADWAY IS MORE THAN 5.00 M.
(700 M, RAXIMUM) AND SIDE SLOPE 15 STEEPER THAN 3:1.

2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% ANC HEIGHT OF
EMBANKMENT 15 MORE THAN 300 &

3. DEFTH OF WATER AT TOE OF SLOPE 15 MORE THAN 1.50 W

4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M,

SPLICE SECTION

NOT

* i
" +* o ,z — 0,019 % 0.06
bt < 3.2 WM. THICK
o /z : €=
KINGDOM OF THAILAND
012 MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
0.05 022 _{ o5 STANDARD DRAWING
GUARDRAIL
ELEVATION INSTALLATION AND W—BEAM GUARDRAIL APPROACH TYPE-I
SCALE DESIGNED : DOM & COMSULTANTS !cuscxil_:‘; R e MW |pate: OCT 2015
SUBMITTED - SCALE: AS SHOWN
{MHHECTOR OF LOCATION & DESKAM BLREM)
j Q DWG NS  R5—605
FEF. REVSKH AFPROVED: (FOR DIRECTOR mu)‘ SHEET HO. 78




[ st dwy 2015505 TOREVOD)

L (MAE J.00) 2
| {GFE NOTE &) i s 0 . s
L — | AT [ RUBHER RING
. A
£ | : S |-
! N — _ i | 4 5 & S 2 Ld
_‘_‘Ni 1_% 1 - te g : : ! 1_
. = T _ '
; I
., |
__l_1 A ; - FLOW LINE G-- - - —— - ——e FLOW LINE [ SR e o i FLOW LINE
! e INTERIOR JOINT SPACE —- - —_
/ SHALL BE MORTARED Y
! FLUSH DM LOWER HALE
! OF PIPES {CEMENT AND Y
. - SAND RATIO 1.2 8Y VOLUME} —
—_———] R el e a i -
¢ | s e =
4N MOKTAR 1:2 BY VOLUME— N\ ryBBER RN
12
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
| WTH RUBBER RING
o ¢ - L
3 - PIPE CONNECTION DETAILS
N NOT o SCALE
| |ty
TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.C.PIFE CULVERT|  INSIDE waLL WM. CIRCULAR CRUSHING LOAD MAKIMLM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE N WMETERS UMLESS GTHERWISE INDCATED.
CLASS DIAHETER n REINFORCENENT TO PRODUCE  [CRUSHING LGAC STRENGTH FOR 15¢t5x5 cM.|  R.C. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
D30 CM. CRACK | (KG./M) CONCRETE CUBE AT CULVERT NOT
xE D oM. CM. /M.
d Lsé:|: :_EOU) (EM)) (o3 (CM. /M) WIOTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM T0r TIS 128,
il (SEE NOTE 1) | : n oure | CRAGK LenGT 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AD TEST
INNI L)
L 01: _} al (KG./M.} WPa.{KSC.) {METERS) WETHODS USED FOR R.GC. PIPE CULVERT SHALL GONFORM 70 THE
L=
R e J -1 T A - - oo s _ 1080 w550 hy REQUIREMENT OF TIS, 128 OR TO THE DEPARTMENT OF HIGHWAYS
STAMDARCS,
40 5.0 2.5 - 4.080 6120 31 GONGRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
S0 70 18 - 5300 7.E5) SHALL 8 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
& 7. 7 . 120 9.180
2 ¢ s s 512 35 {357) 16.0 32 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
@ I R IR N al 80 85 58 41 8,160 12,240 SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
£
3.3 LONGITUDMNAL REINFORCEMENT SPACIN PIPE SI7E M.
100 n.o 7.0 52 10.200 15.300 ! . AGING cOR PIPE 508 @ 50 CM
J OR SMALLER SHALL BE A MINIMUM OF 4—¢ 4 MM, BARS OR
120 125 88 6.8 12,240 18,360 B—% 4 MM. BARS FOR PIPE @ 60 CM, OR LARGER.
150 o 2 as 15,300 22,950 10 (408) "o 3.4 CIROULAR REINFORCEMENT SPACING FOR PIPE SIZE # 30 CH.
TO ¢ 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
. - 20 5.0 1.5 - 1,890 3.080 ™ ™ e 100 CW. TO @ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT WORE
'_L T’: “ ‘_‘__,I' —'- 40 &.0 1.5 - 2,650 4,080 THAN THEIR WALL THICKMESS.
F-J &
4 THE CULVERT WHICH HAVING TRANSVER T ATl
| s 70 s _ 3,320 5100 LVE CH G SVERSE REINFORCEMENT IN ELLIPTICAL
L (MIN. 1.00) 1a| CAGE A% SPECIFIEG IN THE T5. 128 SHALL NOT BE USED.
(SEE WOTE 5} s 80 75 t5 - 3980 6.120 55 (357) - 5. PIPE MAY BE E'THER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
80 as 40 - 5,300 8,160 ’ TYPE AS DIRECTED BY THE EWGINEER.
TONGUE AND GROOVE TYPE ' '
6. CULVERT JOINTS SHALL BE MORTARED AS SHOWH ON THE DRAWING
100 o 42 32 6,530 19,200 (152 BY YOLUNE
WITH CEMENT MORTAR (1:
DETAIL OF R.C. PIPE CULVERT , . R , o ?
NoT T0 SCALE w 123 51 38 960 1224 7. COLVERT JOINTS WiTh RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 150 72 55 5,950 15,300 THE SOFT CLAY WITH CBR. ¢ 2%
£ RUBBER RING SHALL CONFORM TO TS, 237
0+2T+14 w 9. CULVERT LENGTH (L} SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D427 7 .5 M © 040 | 2-¢ § MM. AROUND TABLE 2 PIPE ENY DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
1 i R.CPIPE CLLVERT Mol Wi FIPE CND DETALS {CM.) UNDER PAVEMENT.
d : —4 CLASS DIAKETER o VLREMNFORCED CONGRETE PIPE CULVERT GLASS 3 SHALL BE USED
. - (R FLL & T 1 TR
I S © (CMY BELL & SPIGOT TYPE TONGUE & GROOVE TYPE UNDER SIDEWALK.
v + B (M) Y X, Y t
5 LELI 2 4 (MIN) a <] o 4
i v :
: o | 30 50 8.0 6.6 0.4 85 150 1.9 u8 23 3.0
X el I s
s 5 4 CLEAR (TVP.) L JI : I o hd 40 5.0 6.7 76 0.4 a7 1B.0 2.3 1.4 2.7 30
o4 - —— o
[=]
& i & 50 7.0 70 8.6 0.4 ws | 2o 25 1.0 32 40
il
o 60 75 7.6 9. 0.4 N4 | 225 28 18 32 40
Hte — 23 KINGDOM OF THAILAND
1 LA B0 4.5 B39 111 0.q 13,7 285 3.8 1.5 4.2 4.5 MINISTRY OF TRANSPORT
L _ -4
\ 100 0o 2.5 12.4 04 150 | 330 43 2.0 a7 45 DEPARTMENT OF HIGHWAYS
PROPOSED FIPE CULVERT STANDARD DRAWING
2-RB B MM. ARQUND \ RC.LOLAR 120 12.5 10,1 14.1 0.4 15.5 7.5 4.8 25 5.2 50 R.C. PIFE CULVERT
RE & MM, & .40
EXISTING PIPE CULVERT DIMENSION AND REINFORCEMENT DETAILS
R.C.COLAR W = 15 CM, FOR D LESS THAN 60 CM. 150 150 e 168 04 177 | 450 5.7 20 &3 60
W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGHED © D.0M. & CONSULTANTS lcuecxm; B o™ |DATE: OCT 2015
- - ri
TRANSVERSE SECTION LONGITUDINAL SECTION summrreD - Pl SCALE: A5 SHOWN
(ﬂﬁECTDR oF I.OC!M & DESIGH NREMJ) D510
DWG MO, —101
PIPE EXTENSION AePAOVED
NOT ™ SCALE REF. REVISHON SICHATURE | DATE i {FOR DHECTOR (}ENER.‘L) SHEET NO. &g




ety ey MIISNOE - 03 R0

—FINISHED GRAGE T - BACKFILL —FIMISHED GRADE i . AHACKFILY NQTES
/ . : '
“ | ; t REIMFGRCED CONCRETE CULVERT PIPE INSTALLATION {MAX. FILL HEIGHT 9.00 M.)
1 . | R i
WENCH WDt/ TRENCH WDTH __/ i A} CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M
i | P ) i S . 1. THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.
. — i I l 7 R 2. THE PIPE LINE LAYOUT SHALL BE SUTABLE FOR THE TERRAMN, THE EXISTING GROUND ALONG
iz ; oo |§ N g THE LIME OF CULVERT SHALL BE PREFARED TO THE SPECIFIED SLOPE.
HE - 5 :
&l . o o2 i i 3. FIPE BEDDING SHALL BE TYPE (m)(b} OR (c] AS SHOWN ON THE ORAWING AKD SHALL DEFEND
@ . [T h
= 3 ! pEREY o il el UPGH PREVAILNG SOIL CONDITION AMD THE JUDGLMENT OF THE ENGINEER.
o : | ! - B - TOMGUE AND GROOVE TYPE g LA =Bl RFLL AND SPIGOT TYPD _
o P, I T2 F5 wmh euBBER ARG 4 AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AMD/OR PORTION OF PAVEMENT SECTIOM
- LiZ - Za WHICH ARE TO BE LAl ALOMG BOTH SI0ES OF THE LINE WITH IN A [ISTANCE OF 4 PIPE
] a1} N
ORIGINAL GROUND LINE I3 U-E DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE PIPE SHALL BE
_} | D = INSIDE DLAMETERS ORIGINAL GROUND LINE Z CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
) ) T s - ! . IN & DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO FIPE LINE
T ooge TS - —L_J—-;?N UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. AGOVE THE TOP OF PIPE.
7 T T - _6-‘-0l R
. : B ) CONSTRUCTION METHOOS WHEN FILL HEIGHT EXCEEDS 1.20 M.
I LEAN CONCRETE 1: %8 BY VOLUME 30 Chi’ SANG ) COWSTR EN FILL HEIGHT EX 20
. AN CONCRETE 1:3:6 BY YOLUME 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 PROPDSED LINE AS SHOWN OM THE DRAWING.
(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE (a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE TRENGH WALLS SHALL HAVE A SMODTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.
Z. THE TRENCH BED SHALL BE PREFARED TG THE SPECIFIED SLOPE BEDDING TYPE SHALL BE
CASE | : SOFT SOIL FOUNDATION, CBR £ 2%) {ah{b} OF {¢) DEPEDING ON FOUNDATION SOIL AN AS DIRECTED BY THE ENGINEER.
3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWH ON THE DRAWING. BAGKFRLING
¢ OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
rFINISHED GRADE i /—EN:KFILL JOINT HAVE BEEN COMPLETED.
1 ‘E 4 BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS CESCRIBED IN HOTE 1.
J , / : BACKFILL SHALL BE & SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE ENGINEER.
TRENCH WIDTH | METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.
! . y COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.
, : / 2
= o .
= L ] / R § REINFORCED CONCRETE CULVERT FIPE INSTALLATION {FILL HEIGHT OWER 8.00 M.)
o (o |
Sla = o 1. AFTER EXISTING GROUND HAS BEEW PREPARED TO SPECIFIED SLOFE AND ELEVATION,
{9 g CONCRETE BEDDING FOR FiPE SUPPDR1 SHALL BE PLACED AS SHOWN IN SECTION (B
- — c;é r 2, THE NUMBER OF FIPE BARRELS AMD SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
Sk 3. A CONCRETE CRADLE SHALL THEM BE PLACED AS SHOWH IN SECTION ()
=T
= § ; 4. EMBANKMENT SHALL BE CONSTRUCTED WATH SELECTEC MATERIAL AND COMPACTED IN ACCORDANCE
ORIGINAL GROUND LINE — ; H o
T ; | = WITH THE TYPICAL CROSS=SECTION FOR THE ROUTE. EMBAMKMENT SHALL PT rOUPASTEL 10
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7 N s [ g ; —— T T T |
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! .
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: — PREPARED SUBCRADE d= abo + {n-1} Do/2 -
_® Gom OUTSDE DIAMETER OF COLVERT BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPL SPECIFIED BY IHb ENGINEER.
n= NUMBER OF ROWS OF CULVERT 6. A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE @) - &
(b) 0RD|NARY BEDDlNG LEVEL AS DESCRIBED W NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
LONGITUDINAL SECTION TO WEET THE FINISHED SUBGRADE LEVEL.
SCALE 1: 250 B) WHEN FILL HEIGHT EXCEEDS 18.00 #.. EMBARKMENT CONSTRUCTION SHALL CONTIMUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE ) ~ (B LEVEL IS REACHED.
CASE Il : GENERAL SOFT FOUNDATION, CBR > ?23) c P AVEMENT 7. & TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT SACKFILL
—
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIELE
- T WITHOUT COMPACTION.
FINISHED GRADE [/ BACKRLL T ;

B. THE REMAIMING EMBAMKMENT SHALL THEN BE COMNSTRUCTED TO SUBGRADE LEVEL AND
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2 OM. CHAMFER 49 MM, ® 015 M. NOTES :
/7—"'!0—ﬂ6 LTIEN
- 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INGICATED,
o T — T 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
S . . / @/ STRENGTH OF 20 WPo.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
5o h ) B CEMENT SHAaLL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE
3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 FOR ROUND BARS.
39 MM, © 015 M. 4. STRUCTURAL STEEL SHALL CONFROM TO TIS 1227 GRADE SM400 AND PAINTED
- val WITH RUST—OLEUM PANT DR EQUIVALENT [N TWO LAYERS WITH AND OIL PAINT ONCE,
.30 5. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR CHAMETERS.
#6 MM © D.20 M. 030 02 & CLEAR CONCRETE COVER SMALL BE 3 CM. UNLESS OTHERWSE INDICATED.
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o PRECAST R.C.IMTCH 005 T 7 al o CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
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NOTES :

1. AL DIMENSIDMS ARE iN METERS UNLESS OTHERWISE INDICATED,
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMFRESSIVE STRENGTH
OF 20 MPo.(204 KSC.) FOR 15x15¢15 OM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TS, 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
. RENFORCEMENT STEEL SHALL COMFORM TO TIS. 20 GRADE SR 24
. STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400
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. ALL DIMENSIONS ARE 1N METERS UNLESS DTHERWSE INCHCATED.
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OF 20 WPo204 KSC) FOR 15¢15¢15 OM. CUBE AT 28 DAYS, CEMENT
SHALL CONFORM TD TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
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DESIGN AND SPECIAL PROVISION FOR GABION WALL

1. GEMERAL DESCRIPTIONS
GABIONS ARE LARCE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH. RECTANGULAR IN SHAPE, FILLED
WITH STOME AND USE TO BUILD RETAINING WALLS, REVETMENMTS AND AMTI-EROIION WORKS. A FILTER LAYER,
TOD&Y OFTEM A GEQTEXTILE, 1S PLACED BETWESN THE GABIOMS AND THE BACKFILL IF THERE 1S A DANGER
OF SOAL PARTICLES BEVWG WASHED OUT THROUGH THE ROCK FILL BY SEEPAGE OR wWavE ACTIGN.
2. ADVANTAGES OF GABION WALL
GABIDON Wall MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:
2.0 FLEXIBILITY: GABIONS CONFORM TO CIFFICULT SITE GEOMETRY AND CAN ADMST TO OIFFERENTIAL
SETTLEMENT AMD LATERAL MOVEMEMT
2.2 PERMEABILITY. PREVENTS THE BUILD UP OF WATER FRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH=CAPACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REQUIRED. TRAINING QF UNSKILLED LABOR 1S POSSIBLE WITHIN A SHORT TME
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOGAL ROCK FILL CAW BE USEOQ. SPEEDY
CONSTRUCTION,
3 WMATERIALS
3.1 HEXAGONAL WOVEN WARE MESH
THE NETTING 1S WECHANICALLY WOVEN IN A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAN STRETCH OR CONTRACT IN TWO DIRECTIONS IN IFS OwWh PLANE 50 THAT A RECTANGULAR WIRE MESH BOX
FILLED WAITH QUARRIED STOME OR RIVER SHINGLE CAN DEFORM M ANT OIRECTION.
4. CORROSION AND DAMAGE OF GABIONS
N THE USE OF GABICNS THE FOLLOWING WATTERS ZHOLLD BE CONWSIDERED.
4.1 GALVAMIZED WIRE. HEXACOMAL WOVEN MESH GABIONS SHOULD BE MADE FROM WIRE GALVANIZED
TD B% 443 STANDARD, GALVANIZED GABIONS MAY BE USED WHERE THE EXPECTED UFE TO THE
GALYAMIZED WIRE IS SUFFICIENT FOR THE INTEMDED UFE OF THE STRUCTURE. GEMERALLY, GALVAMIZED WRE
IS USED FOR NORMAL ENVIRONMENT WHMERE THE EFFECT OF WATER OR ACID SONL IS NOT MUCH.
IF THE CONDITIONS ARE AGGRESSIVE TO THE GALVAMIZED WIRE COATING, THE USE CF GALFAN COATED
WIRE [ALU—ZINC) OR POLYVINYL CHLORIDE (PWC) COATED WIRE SHOULD BE CONSIDERED.
4.2 GALFAN COATED WIRE. THE GALFAN COATING HAS MORE CORROSION RESISTANCE THANM NORMAL
GALVAMIZED COATED OF ARDUND 3 — 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINILIM
(5%) AND ZINC (957} AND SHALL HAVE SPECIICATION ACCORDING TO ASTW ABSE /A BSEM~98.
GALFAN COATED WIRE WILL BE USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA UFETIME
OF COATING |S REQUIRED.
4.3 PYC COATED WARE, THE PYC COATING SHOULD CONFORM T B3 4102, THE RaDIAL THICKNESS OF
THE COATING APPLIED TQ THE GALVANIZED WRE CORE SHOULD BE A MIMMUNW OF 0.25 MM. THE PYC
SHOULD BE SUFFICIENTLY BONDED TO THE GALVANIZEC WIRE CORE TO PREVEMT A CAPILLARY FLOW OF WaTER
BETWEEN THE WIRE AND THE FVC COATING LEADING TO CORROSION. THE CONDITION SUITED FOR PWC
COATED GABION IS SEVERE CONDITIOM SUCH A5 RIVERBANK AND WHERE HIGH CORROSION SOIL (ACID
SO} OR WATER IS FOUND.
4.4 DAMAGE BY ABRASION. GALVYANIZED, GALFAN AND PVC COATED WIRE MAY BT DAMAGED 8Y
ASRASION, BY MOVING SHINGLE IN RIVER BEDS AND ONM COASTAL FORESHORES. IN MOUNTAIM RIVERS,
WHERE THE HEAVY WATERBORNE WMATERIAL USUALLY TRAVELS ALONG THME BED. GALFAM AND PVC GARION
MESH HAS BEEN SATISFACTORY IN THE CONSTRU‘_:T!ON_ OF RIVER WALLS WITH VERTICAL WaTER _F&CES BUT
T ANTI-SCOUR APRONS WTH HORIZONTAL SURFACES $nQULD BE AVQIDED. GAL\;ANIZED MESH 15 MORE
EASILY ABRADED N THESE SITUATIONS.

4% ON COASTAL FORESHORES, PVYC COATED GABIONS ARE UNSATISFACTORY WHERE LARGE SHIMGLE, OR
HEAVY ABRASIVE MATERIAL, IS LIKELY TO BE THROWN ACAINST, OR, WASHED OVER THE STRUCTURE By
WAVE ACTION, HOWEVER, N THIS EXTREME CONDITION THE PVC—GALFAM COATED GABIDN |5 MORE
FAVOURED,
5. DESIGN CONSIDERATIONS
5.1 WALL GECMETRY

TYPICAL CROSS SECTION OF GABION WALLS ARE SHOWN IN FIGURE 1 DEPENDING ON THE PROPERTIES

AND THE SLOPE OF THE BACKFILL, THE DASE OF A GADION WaLl MAY RANGE FROM S0 TO 90% OF IS
HEMGHT. 1T 15 COMMON PRACTICE T0 TILT THE WallL BACKWARD AT AN ANGLE OF ABOUT & (1:10) T0
INCREASE WALL STABILITY. HIGH WALLS WMAY REQUIRE A CONCRETE FOQTING, BUT IM GENERAL OMLY LITTLE
FOUNOATION PREPARATION NEEDS TO BE DOME. THE CHOICE OF EJTHER BATTERED OR STEPPED FACES
RESTS WITH DESIGNER; STEPPED FACE RECOMMENDED IF WALL i3 MORE THAN 300 M HIGH.

{A} BATTERED FACE {8) STEPPED FACE

FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

5.2 UNIT WEIGHT OF ROCK=FILLED GABIONS
THE UMIT WEICHT OF ROCK=FILLED GABIONS IS ABOUT TWO-THIRDS OF THE UMIT WEIGHT OF THE ROCK SOLIDS,
THIS MEANS THAT THE USE OF TYPICAL HARD LIMESTOME OR GRAMITE RESULTS IH A FILL WEIGHT OF ABOUT 17
EN/CLEM. OTHER TYPICAL VALUE OF ROCK AS SHOWN IN TABLE 1.

5.3 DESIGN FARAMETERS
SEE TABLE 2

5.4 DESGN
5,40 GENERAL
GREICH WALLS SHOULD BE DESIGNED ON THE SAME PRINCIPLE AS A GRAMITY MASS WALL, NO
ALLOWANCE BEING MADE FOR THE STRIWGTH OR MASS OF THE WRE MESH.

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

TYPE OF ROCK UNIT WEIGHT {XN/CU.M)
BASALT 29
CRAHITE 26
HART LIMESTONS 2%
TRACHYTES 25
SANDSTONE 23
SOFT UMESTONE 22

TABLE 2 SUMMARY OF DESIGN PARAMETERS

WATERIALS UNIT WEICHT (RN/cum) | MIGLE OF “'EEEE%';"L FRICTION COHESION (KFA)
SELECTED BACKFILL 20.00 32.00 0.00

FOUNDATION 20.00 3p.00 0.00

ROCK~FILLED 25.00 - -

542 EQUILBRIUM OF THE WalL
THE RETAINED SOIL WILL EXERT ACTIVE PRESSURE OVER THE EMTIRE WALL HEIGHT, BUT WITH NO
HYDROSTATIC PRESSURE.
THE CROSS SECTION OF A GABION WALL, A5 A MASS GRAVITY STRUCTURE, SHOULD BE
PROPORTIONED S0 THAT THE RESULTANT FORCE AT ANY HORIZOMTAL SECTION LIES WITHIN THE
MIDGLE THIRD OF THAT SECTMON, THE THRUST EXERTED BY THE BACKFHL O & GARION WALL
ACTS AT THE PERPENDICULAR TO THE WALL THIS ANGLE CAN BE ASSUMED TQ EQUAL THE DESIGN
VALUE OF EFFECTIVE ANGLE OF SHEARING RESISTANCE DUE TO THE ROUGHNESS OF THE GABION
SURFACE, WHICH MAY BE ASSUMED TO BE 4 SOIL TD SOIL FRICTION SURFACE.
WHEM RETAINED SOIL IS SUPPORT BY A MEEL TQ THE WALL THE SOIL MAY BE ASSUMED TO BE A
PART OF THE WALL AND THE DESIGN ASSUMES A VIRTUAL VERTICAL REAR FACE.
WHEN CALCULATING THE RESISTAMCE AGAINST SLICHNG FORWARD THE ANGLE OF FRICTION SHOULD
BE TAKEN AS THAT OF THE FOUNDATION SOML AND NOT AS THAT BETWEEN STONE RUBELE AND
THE SOIL THE ANGLE OF FRICTION BETWEEM THE BASE OF GABION WALL AMD GRANULAR SO MAY
BE ASSUME 0.9 TMES THE ANGLE OF INTERNAL FRICTION OF SOIL. THE GABION WALL CAN BE
BUILT ON A SLOPED FOUNDATION TO INCREASE THIS RESISTANCE.
WHEN CALCULATING THE WMAXIMUM PRESSURE AT THE BASE DF GABION WALL WMUST BE LESS THAN
THE ANTICIPATED BEARING CAPACITY OF THE SDIL UNDER THE wall.
5.4.3 DESIGN ASTIMPTIONS
£4.31 STEPPED FACE WALL WITH HORIZDNTAL BACKFILL
5432 BACKFILL MATERIAL BEHIND GABION WALL IS COHESIOMLESS SOL
5433 NO GROUNDWATER ACTING BEHIND THE WALL (FREE DRAINAGE) IN THE CASE OF GABION
WALL LOSATED IN THE ARID REGION OF SIDE SLOPE.

5434 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 SUPERMPOSED LOAD OVER THE BACKFILL MATERIAL 15 KPA

5436 NO CONSIDERED FARTHQUAKE LOADING N THE DESIGN SITUATION

54,37  ASSUME THE Wall TILT AWAY FROM THE SOIL RETAINED, WITH SUFFICIENT WALL TILT, A
TRIBKGULAR SOIL WEDGE BEHIND THE WALL WITH FAIL THE LATERAL PRESSURE FOR THIS
CONDHTION |5 REFERRED TG AS ACTIVE EARTH PRESSURE (Ka)

5.5 CALCULATIONS

£.5.1 ACTWE EARTH PRESSURE, KA

5.5.2 STABILITY AGAINST SUDING {FS—SLIDING)

5.5.3 STABILITY AGAINST OVERTURNING (FS—OVERTURMING)

5.5.4 BEARING CAPACITY OF FOUNDATION (Q@-ALLOWABLE)

5.5.5 OVERALL STABILITY (FS—OVERALL)

5.6 MINIMUM FACTOR OF SAFETY

5.6.1 STABILITY AGAINST SLIDING SHALL NOT BE LESS THAN 1.50.

5.6.2 STABILITY AGAINST OVERTURNING SHALL NOT BE LESS THAM 1.50.

5.6.3 BEARING CAPAQITY OF FOUNDATION SHALL NOT BE LESS THAN 100

5.6.4 OVERALL STABILITY SHALL HOT BE LESS THAM 1.30.

6. CONSTRUCTIONS ’
5.1 POSITIONING CAGES

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

GABIONS MAY BE STRETCHED WITH A SMalLlL WINCH BEFORE THEY ARE WIRED TO ADJACEWT UNITS

THAT HAVE ALREADY BEEN FHLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE-FILED

BEFORE THEY ARE PLACED BV 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. WHEM FILLED, THE

GABIONS LIDS SHOULD BE PROPERLY CLOSED WITHOUT GAPS, AND WRED DOWN, THE YERTICAL

JOINTS BETWEEN IMDIVICUAL UMITS SHOULD BE STAGGERED iW ADJACENT COURSES, TO GIVE A

BETTER AFPEARANCE AND T3 PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.

CURVES AND ANGLES IN THE FACE OF THE STRUCTURE WMAY BE FORMED BY CUTTING AND FOLDING

6.2 MARINE APFLICATIONS
WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIMAL AMOUNT OF MOVEMENT OF
THE STOME FILUNG INGIDE THE BASKETS. THE FILLING SHOULD BE TIGHTLY PACKED AND THE WRE WESH
SHOULD FAUT. IT 15 GOOD PRACTICE TG OPEM THE BASHETS AFTER A FEW TIDES HAVE PASSES THROUGH
THE WORK AND TO ADD STONE TO MAKE GOCD ANY SETTLEMENT THAT HAS OCCURRED IN THE FILLING. &MY
LOOSE STOME LEFT OVER AFTER CONSTRUCTION SHOULD BE REMOVED AND MOT LEFT OM THE FORESHORE.
6.3 OTHER EMVIRDNMENTS
WHEN WATER QUALITY 15 IN DOURT (PH BELCW § OR GREATER THAM 12} OR WHERE HIGH CONCENTRATION

OF ORGANIC ACIDS MAY BE PRESEMNI, USE OF PYC (POLYWINYL CHRORIDE) COATED GABIONS IS
RECOMMENDED.

. SUBMISSION

THESE RECOMMEMDED DRAWINGS SHALL BE USED QMLY AS THE GUIDEL'NE FOR THE DESIGN OF GABION
wall. THE CONTRACTOR FOR THE GABIDM WALL SYSTEM SHALL SUBMIT COMPLETE DESISN SOMPUTATIONS
AMD SHOP DRAWINGS TO EWGINEER FOR REVIEW ANMD APPROVAL BEFORE BEGIMMING OF THE
COMSTRULTION OF THE GARION walLl. THE SUBMITTED SHOP DRAWINGS SHALL COMPLY WATH THE DESIGH
PLANS, AMD INCLUDE ALk DETAILS, DIMEMSIONS, QUANTITIES AMD ANT INFORMATION REQUIRED TO LAY OUT
AND CONSTRUNCT THE WALL THE INFORMATION SHALL INCLUDE, BUT NOT BE LIWITED TO, THE FOLLOWING:
7.1 PLAN DRAWNG FOR EACH WALL

7.2 TYPICAL CROSS SECTION DRAWNG FOR EACH Wall

7.3 DETALL FOR CONSTRUCTION

7.4 GEOTECHHMICAL AND S0iL INVESTIGATION REPORT

7.5 DESIGN REPORT

7.6 MATERIAL SPECIFICATIONS

7.7 SUMMARY OF LABORATORY TESTING AS INDICATED IN 7.6
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MATERIAL SPECIFICATIONS OF GABION

1. GEMERAL MOTES
GABIONS SHALL BE MESH TYPE "8" WOVEN HEAVILY ZINC OR GALFAN GOATED {WATH OR WTHOUT PVC)
WRE MESH BOXES OF [IMEMSIONS N ACCORDING WITH ASTM AZTS,
ALL WMATERIAL SUPPLIED MUST BE ACCOMPAMIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURFOSES., THE MATERIAL SHALL BE SOURCED FROM &M
150 9001 CERTIFIED FACTORY,
ALL MATERIAL SHALL BE SCURCED FROM A MANUFACTURER WHO HAS aM INTERMATIOMWALLY ACCEPTED
PRODUCT / SYSTEM CERTIFICATION, WHICH AMALYZES ALL ASPECTS OF THE PROCLCT / SYSTEM INCLUTMNG:
1.1 DESIGN
1.2 IMSTALLATION
1.3 MANTENANCE AND REPAIR, AND
1.4 DURABILITY

2. BOX SIZES
GABIONS SHALL 8E MECHAMNICALLY PRE-FABRICATED IN SUCH A WMANNER THAT THE SIDES. EMDS, LIDS AMD
DIAPHRAGMS GAN BE ASSEMBLED AT THE CONSTRUCTION SITE IMTO RECTANGULAR BASKET: OF THE
STANDARD SIZES AS SPECIFIED IM TABLE 23 OR A5 SPECIFIED IN THE CONTRACT DRAWNGS.

TABLE 3 TYPICAL STANDARD SIZE OF GABION
MESH TYPE "a"

LENGTH, L (M) 100, 1.50, 7.00 and 3.00
WIDTH, W (M} 1.00

DEFTH, D {M)

0.50 AND 1.0G

DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABOVE STANDARD SIZES SHALL BE WTHIN A TCGLERANCE LIMIT OF £
S.00% COF THE REGUIRED NCMINAL SIZE,

THE BOXES SHALL BE OMDED BY DIAPHRAGMS INTO CELLS OF ONE WETER LEMGTH, EXCEPT FOR THE 1.5
LENGTH BOX SIZE WHICH MAY HAVE NO DHAPHRAGM ATTACHED.

WIRE DIAMETER AND STRENGTH

ALL STEEL WIRE USED IH THE FABRICATION OF THE GABIONS AND IN THE WIRING CPERATIONS CURING

CONSTRUCTION SHALL BE ACCORDING O EN10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN
THE TABLE 4.

TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE

o]

YELD TENSILE STRENGTH
TYPE OF WIRE WIRE DIAMETER (MM} | TOLERANCE (MM) {KG /S0.MM)
LAZING 221 + 0.06 2 3B
BOOY 2,70 + 0.08 Z 38
SELVEQGE - 340 + 010 Z38

4. WIRE CDATING
ALL WRE LUSED IN THE FABRICATION OF THE GABIONS AND W THE WiRING OPERATIONS DURING
CONSTRUCTION SHALL BE HEAVILY GALVANIZED WITH ZINC OR GALFAN (5% AL — IINC). IN ADDITIONAL, THE
PYC CAN BE USEDT WHEN SPECIFIED TO BE ADDITIONAL COATING TO THE ZINC OR GALT4N WIRE. THE
COATING TYPE SHALL BE AS SPECIFIED IN THE CONTRACT DRAWMNGS. IF NO COATIMG TYPE SPECIFIED, THEN
THE MORMaL ZING COATING WILL BE USED.
FOR ZING COATING, THE COATING SHALL MEET OR EXCEED EN 10244 — 2 CLASS A WITH THE MINIMUIA
MASS OF THE ZINC AS SPECWIED ¥ TABLE 5

TABLE 5 MINIMUM WEIGHT OF ZINC COATING
DIAMETER OF WRE (MM) WEIGHT ©OF ZINC COATING (6/50.M)

220 230
270 245
3.40 265

FOR GALFAM (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEEDH ASTM A BSE/4 BSEM — 93
CLASS 100 WITH THE MINIMUM MASS OF CCATING HOT LESS THAN 305 G/SQM. THE CHEMICAL
COMPOSITE OF THE GALFAN COATING SMALL BE COWNSISTED OF 5% ALUMINUM AND 5% 2INC

APPROMMATELY BY WEIGHT, THE ACCEPTED LEVEL OF ALUMINUM IN THE COATIMG SHALL BE BETWEEN 4.5% TO 8%

THE AOHESHM OF THE ZINC OR GALFAN COATING TO THE WRE SHALL BE SUCH THAT WHEN THE WIRE 13

WRAPPED SIX TIMES AROUND A FOUR WIRE DIAMETER S12€ MANDREL, IT SHALL NOT FLAKE OR CRACK TD SUCH

AM EXTEMT THAT &NY COATING CAN BE REMOVED.

FOR PYC ADDITIONAL COATNNG, THE POLYVINYL CHLORIDE {FWC) SHALL HAVE EXTRUDED ONTO THE WIRE
AFTER COATING IT WITH ZINC OR GALFAN. THE PVC COATING SHALL BE M GREY COLOUR AND HAWING
NOMINALLY 0.50 WM AVERAGE THICKNESS WITH A TOLERANCE OF + 0.05WMM, AND NOWHERE SHALL BE
LESS THAN D.40 MM THICKNESS. ’

WRE MESH

WIRE MESH SHALL BE MECHANICALLY PRE~-FABRICATED TO BECOME A UNIFORM HEXAGOMAL WOVEN
MESH WHEREIN THE JOINTS ARE FORMED BY TWISTING EACH FAIR OF WIRES THROUGH THREE HALF—TURNS
(COMMONLY KNOWH AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVELING IS PREVENTED.
DOUBLE-TWMST MESH IS DEMONSTRATED IN FIGURE 2. THE WRE MESH DIMENSIONAL LAYOUT Can

BE SPEQFIED v TaBLE B

o

®
i

FIGURE 2 WIRE MESH DIMENSIONAL LAYOUT
TABLE £ NOMINAL SiZE OF MESH TYPE “8"

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

& - 120 + 10

. SELVEDGES

THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EOGES OF
EHD PANELS AND DHAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH 'S A
LARGER DIAMEYER THAN THE BODY WRE.

AT LEAST TWD SELVEDGE WIRES O EACH SABION BOX SHALL BE ADDITIONAL COATED WATH PWC AWD
UNEHIELY EMBOSSED WTH MANUFACTURER NAME APFROXIMATELY EVERY 300 MM.

. DIAPHRAGMS AND END PANELS

THE END FAMNELS AND MAPHRAGMS SHALL BE MECHANICALLY SFIVEDGED OM THE TOP AND VERNCAL A0DES.
THE END PANELS SMALL BE ATTACHED BY MECHANICALLY TWSTING THE CUT ENDS OF THE MESH WRES AT
THE BOTTOM OF THE PAMEL TO THE SELVEDGE WRE OM THE BASE OF THE CABION.

SIMILARLY, THE DIAPHRAGMS SHAIL BF COMMECTED TO THE BASE BY A SPIRAL WIRE PASSING IN TURN
THROUGH MESH OPENIMNGS OF THE BASE AND EACH MESH OF THE DIAPHRAGM PANEL. THE WIRE FOR ThE

SPIRAL SHALL BE OF THE SAWE TYPE OF THE MESKH WRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER.

. LACING AND BRACING WIRE

THE DIAMETER OF THE LACING AND BRACING WIRE SHalLL BE 2.20 WM. THE LACING WIRE SHALL BE
SUPPLIED IN THE QUANTITY OF 5% OF THE TOTAL GARIOM WEIGHT TO EMABLE THE LACING AND BRACING TO
BE UMDERTAKEN.

. ROCK FILL

THE MATERIAL USED FOR GABION FILL SHALL BE CLEAN, HAR[D, GENSE AND DURABLE STOWE, ROUNGED OR
ANGULAR SHAPE,

NG ROCK SHALL EXCEED 250MM AND AT LEAST 5% BY WEGHT OF THE STONES SHALL HAVE A SIIE
EQUAL TO OR LARGER THAR 100 MM. WO ROCK SHALL PASS THRGUCH THE MESH.

10. ASSEMBLY

1

FRIGR TO ASSEMELY, THE GABION MATERIAL SHALL SE OPENED OUT FLAT OM THE GROUND AND STRETCHED
TO REMOVE ALL KINKS AND BENDS (FIGURE 3 (&)

THE GABION BOXES SHALL BE ASSEMBLED INDIVIDUALLY, BY RAISING THE SIDES, ENDS AND DIAPHRAGMS,
ENSURING THAT ALL CREASES ARE N THE CORRECT POSITION AND THAT THE TOPS OF ALL FOUR SIDES
AND THE DIAPHRAGMS ARE EVEM.

THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED 8Y THE EDGES OF
INTERMAL CHAPHRACME T0 THE SIDES (FIGURE 3 (B))

N ALL CASES, LACING SHALL COMMENGE BY TWISTING THE END OF THE LACING WIRE TICHTLY AROUND THE
SELVEDGE, IT SHALL THEN PASS ROUND THE TWO EGGES BEING JOINED USING ALTERNATE SINGLE AMC
DOUBLE LOOPS AT 100MM INTERVALS AND BE SECURELY TED OFF AT THE BOTTOM. THE EMDS OF ALL
LACING WIRES SHALL BE TURNED T3 THE INSIDE OF THE EOX ON COMPLETION OF EACH LACING OPERATION
(FIGURE 3 (C) AND 3 (D)) EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOWNT DPENING

DURHG FILLING, TIGHTMESS OF THE LACING 15 ESSENTIAL.

FIGURE 3 GABION ASSEMBLY

ERECTION

ASSEMBLED BOXES, OR GROUPS OF BOXES, SHALL BE POSITIONED W THE STRUCTURE. THE SIDE, OR END,
FROM WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR
STAKES DRIVEW INTO THE GROUND AT THE CORMER. THESE STAKES MUST BE SECURED AND REACH AT
LEAST T THE TOP OF THE GABION BOX

FURTHER GABION BOXES SHALL BE FOSITIONED IN THE STRUCTURE AS REQUIRED, EACH BEING SECURELY
LACED TQ THE PRECEDING ONE ALGNG ALL COMMON CORNERS AND DIAPHRAGMS (FIGURE 4).

®)
FIGURE 4 GABION ERECTION

12, STRETCHING

FINAL STRETCHING OF THE GARION BOXES SHALL BE CARRIED OUT USING A PULL~LIFT OF AT
LEAST ONE TOM CAPACITY, FIRMLY SECURED TG THE FREE END OF THE ASSEMBLED GABION BOXES
{FIGURE 4 {B)).

WHILST UNDER TENSION, THE GABION BOXES SHALL BE SECURELY LACED ALOMG ALL EDGES (TOP,
BOTTOM AND SIDES) AND AT DIAPHRAGM FOIMTS, TO ALL ADJACENT BOXES.

. FILLING

FILLING SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION,

THE FRONT FAGE AND ALL GTHER FACES WHiCH WILL BE EXPOSED (N THE COMPLETED STRUCTURE
SHALL BE “HAND PACKED® WITH THE STONES PLACED SO AS TO PRODUCE A NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND wOIDS.

INTERNAL BRACING WRES 5SHALL BE PROVIDED ON THE EXPOSED FAGES AT THE RATE OF 4
HOS./CUM AT 0.33 M VERTICAL CENTERS [N 1 M HEIGHT GABION BOX TO PREVENT DISTORTION OF
THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 {A)). THESE
BRACING WIHES SHALL BE WRAPPED ARDUND TWO OF THE MESH WIRES (FIGURE 5 {B)) AND
EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SKALL BE PROVIDED ON EXPOSED
ENDS AT A RATE OF 4 NOS./SO.M OF FACE.

GAHION BOXES SHALL BE FILLED UP 1N STAGES AND HORIZOMTAL BRACING WIRE INSERTED AS
FILLING IS BROUGHT UP.

MECHAMICAL FIELING EQUIPMENT MAY BE USED WITH THE APPROVAL OF THE EMGINEER AMD
PROVIDING ADEQUATE FRECAUTIONS ARE TAKEN TQ PROTECT THE PWD COATING FROM ABRASION
DURING FILLING OPERATIONS.

TEMSION OH THE GABION BOXES SHALL BE RELEASED OHLY WHEM FULLY LACED AND SUFFICIEMTLY
FULL TO PREVEMT THE MESH FROM SLACKENING.

ALL GABIONS SHaLL BE OVERFILLED BY 2Z3MM USING FLAT STONE T3 ALLOW FOR MINOR
SETTLEMENT AWD TO PROVIDE A LEVEL SURFACE FOR SUBSEGUENT LANERS.

(B
FIGURE 5 ROCK FILLING TECHNIQUE

14. FINAL LACING

CLOSING AND LACING DOWH OF LIDS SHALL PRUCEED A5 SOON AS PRACTICABLE AFTER FILLING

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

LIDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SWTABLY DESIONED CLOSING TOOLS AND

LACED (:OWM SECURELY THROUGH EACH MESH ALONG ALL EDGES, EMDS AND CIAPHRAGMS USING

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

GABION. THE EWDS OF ALL TWNG AND BRACING WIRES SHALL BE TURNED INFQ THE GABION BOX

ON COMPLETION OF EACH LACING OFERATION,

15. COCUMENTS FOR PRODUCT APPROVAL

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

WILL BE USED IN THE PROJECT T THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR

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

WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE AS BELOW

151 COPY OF WANUFACTURER'S IS0 9001 CERTIFICATION

15.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANMUFACTURER'S NAME ANG ADDRESS

15.3 PRODUCT SAMPLE (1 PIECE)

15,4 TEST REPORT OF THE PRODUCT MATER1AL. THE TEST SHALL BE CONDUCTED BY DOH OR
RELIABLE INSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW,
15,41 WIRE DIAMETER (IMCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE}

15.4.2 COATING QUANTITY (ASTM ABO/A 9OM-35A)
15.4.3 TENSHE STRENGTH OF THE WIRE (ASTM E-8)
15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL [ASTM E 1277, FOR GALFAN COATING ONLY)

MATERIAL SPECIFICATION OF GEQTEXTILE
1. GEOTEXTILE USED FOR GABIOM WALL :

14 GEOTEXTILE WILL BE USED +uR FILTRATON AND SEPARAZION BETWEEN GaBIONS AND ﬂACK'FILL,r’FOUNUA'I'IGN S0

THIS GEOTEXTILE SHAlL BE MECHANICALLY HOMWOVENS FROM ULTRAMIOLET STABILIZED FOLYESTER OR
POLYPROPYLENE USING NEEDLE FUNCHED PROCESS.

1.2 THE PHYSICAL AND ENGINEERING FROPERNES OF GEQTEXTILE SHALL BE SPECIFIED AT INDICATED IN THE TADLE &

TABLE 7 FHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE

TYPE OF WIRE STANDARD URNIT (kg\';j:;ﬂf_m)
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED MONWOVEN GEQTEXTILE
NOMINAL MASS IS0 9854, ASTM O 5261 a/sq.m. 2200
FLOW RATE {100 MM HEAD} 150 11058, BS B206:3 | litre/sq.m. /sac 2100
APFARENT DPENING SIZE, A0S {095) ASTM D 4751 mm £0.21
CBR PUNCTURE IS0 12236 N 2 2000

1.3 THE GEGTEXTILE SHALL HAVE 150 9001 CERTIACATION OF THE WANUFACTURING,

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

OF TESTING SHaLL BE SUBMITTEDR WATH THE MAMUFACTURER CHFFICIAL TECHMICAL DATA SHEET.

1.5 THE GEOTEXTILE WLL BE PLACED ACCORDING TO THE CONSTRUCTION DRAWING, THE COMMECTION BETWEEN ROLLS
OF GEQTEXTILE [S DONE €Y THE MEAN OF SCAMING OR OVERLAPPING. THE LEWCTH OF OVWERLAPPING SHALL BE AT
LEAST 300 MM FOR HORMAL CONDITION, 050 8 FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR

SEAMING WMETHOD, THE GEOTEXTILE SHALL BE OVERLAFFED AT LEAST 130MM REFORE SEAMING.
DOCUMENTS FOR PRODUCT APPROVAL

™

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL {CCOTCXTILE} THAT WILL BE USED IN
THE PROJECT TO THE DESIGHER OR THE OWNER'S REPRESENTATIVE FOR APPRONVAL. THESE DOCUMENTS SHALL BE
SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE WORK. THE DETAL OF DOCUMENTS FOR PRODUCT APPROVAL ARE

AS BELOW,
1.6.1 COPY OF MANUFACTURER'S 1S0 900 CERTFICATION

1.6.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S MAME AND ADDRESS
1,6.3 PRODUCT SaMPLE {1 PIECE}

1,6.4 TEST REFORT OF THE PROSUCT WATERIAL. THE TEST SHaLL BE CONDUCTED BY DOH OR RELIASLE INSTITUTE'S

LABORATORY, THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE TABLE AROVE.
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VARIES
"

50

- COMPACTED SOIL

4.00

=~ CONCRETE SLAB (F REQUIRED)

TYPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TC WATERFRONT
(ANGLE OF BATTER O DEGREE)

SCALE 1

EMBEDED LAYER (£) TO THE EXISTING

GROUND 0.5 M

S.H

.00

m - EMBEDED LAYER (E) TO THE EXISTING

GROUND 1.00 W

00

7

(M}

GROUND 1.50 M
1.00

€
ROAD WIDTH ; ROAD WIDTH ,
HARRIER : {
FREF BOARD 2 0.50 m 0.50, /}\ |
W " — .
L T | x
Gl ABLE 1 GENERAL ARRANGEMENT OF GABION BASKET IN EACH LAYER
1. _ i -
La SELECTED HEIGHT WDTH OF EACH LAYER (B} FROM UPPERMOST TO THE BASE (METER) I QUANTITY OF GABION USED, BASKETS _ ALléO‘:ABLE B(E AR;NG
+ APACITY (MIN
BACKFILL . ! 1.50 « 1.00 x 0.50 | 200 x 1.00 x 0.50 | 1.50 x .00 x 1.00 | 2.00 x 1.00 x 1.00
s M 0 e | ez | B2 | B4 | BS | 8 | B7 | BB | B9 | BIO | BN | e i Lo Pt K/M?)
Ho(m} + : : B
L& 3 . 2.0 1.00 150 |--20a" ] - 1.00 1.00 0.50 L
1 J o HUNWOVEN CEOTEXTILE' sen | woo | 1se | 200 | 350 1.60 1.00 1.00 1.50 80
Ly Bl 200 Grsam. } . L .
T g : 2.00 1.00 1.50 2.00 760 ///00/ - - 2.00 400 105
o L& 3{; - . — — . i
—— EXISTING GROUND 1 : _ 500 100 150 200 250 100 /§5§/ - - 3.00 5.50 25
Ld £.00 1.00 150 2.00 250 | oo | aso W - - .00 7.50 145
—VARIES L10] 7.00 1.00 1.50 2.00 2.50 00 250 4.00 ;/55/ | - - 4.00 900 163
1 | P L . —
f 8.00 100 1.50 2.00 2.50 300 350 400 | 450 7/50/9// - 4.00 4.00 12.00 180
100 s 3.00 2.00 .00 .00 200
Row-mo-mmz-—-—--—/ ik N 9.00 1,00 1 | 200 | 250 .00 350 400 | 450 | 00 /é;zﬁ/ . R
WATTRESS (SEE NOTE 3) / CUT SLOPE LIWE 1000 | 100 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 /496 2.00 3.00 2.00 14.00 215
Ja
COMPACTED SOIL = FILTER MATERIAL
O\ PERFORAIED F-E. OR P.v.C. PIPE WRAPPED AROUND WTH GEOTEXTLE LEGENDS:

m — EMBEDED LAYER {E) TO THE EXISTNG

0.

5

1.00

T

i

.

T ™ = v -
=y i 020 100 ' 2.00 r 30k : o’ n% ‘jf,_ Q 2.00 0.3 200
T ! — eals: e g I - }":"_C\J—_,:-\_r\ e : - _ 5
: : —_ —— - —_ e s .t
TeE- T Em R Bl B
s H
Lo e . 5,60 __] 1 5.00 | | 6.50 |
HEIGHT 2.00 M HEIGHT 3.00 M HEIGHT 4.00 M HEIGHT 5.00 M HEIGHT £.00 M HEIGHT 7.00 M
GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 2.00 TO 7.00 M NOTES :
SCALE 1 : 100 1. ALL DIMENSIONS SHOWN ARE IN METERS, UNLESS OTHERWISE INDICATED.
r.._..1‘ 00, 2. THE SHAPE AND MUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1
— . ARE OMLY RECOMMENDATION. THE COMTRACTOR SHALL SUBMIT
1.00 0.50 ;% COMPLETE DESIGN COMPUTATION.
_ n i 3 I CASE OF SEVERE EROSON, ROCK-AND~WIRF MATIRESS OR OTHER PROTECTION
' 00 0.50 "OOT :%%E METHOD AT TOE SHALL BE PROVIDED AT TOE SLOPE.
- ! - 4 CONTRACTOR SHALL SUBMIT COMPLETE DESIGN OOMPUTATIONS, SOIL INVESTIGATION
0.50 1.00 REFORT AND SHOP DRAWING TO ENGINEER FOR APPROVAL BEFORE BEGINNING
- ' OF THE CONSTRUCTION.
[ 5. SOIL BORING INVESTIGATION SHALL BE CONDUCTED APPROXIMATELY AT 200 M IMTERVAL.
1.00 N CASE OF COMPLEX GEOLOGICAL CONDITION, ADDITIONAL BOREMOLE SHALL BE REQUIRED
; AS DIRECTED BY THE ENGINEER.
% % @ & PLATE LOAD TEST (ASTM 1124—84) SHALL BE CARRIED OUT TO CONFIRM BEARING
= o 10.00 _ CAPACITY OF FOUNDATION SOIL. FACTOR OF SAFETY OF AT LEAST 3.0 SHALL BE USED.
% .00 :@E 7. SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH—$ 105 /2550
8.00 3 8. NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE
% % } ORY SEASON WHERE THE WATER IN THE CANAL OR RIVER DOES NOT EXIST.
HOWEVER, IN CASE OF PERSENCE OF WATER DURING THE DRY SLASOM,
% % % 038 ROCK RIPRAF, GRAVEL SACK GABION SHALL BE REQUIRED TO FILL UP THE
o4 BASE OF GABION ABOVE THE WATER LEVEL PRIOR TO THE CONSTRUCTION
B s - L
¥ h LY
e B S e | B o
- - 1 2 , L - KINGDOM OF THAILAND
by S ; : DEPARTMENT OF HIGHWAYS
IBgEeRy RN I | 1agaagapat 050 A 050 1383 R : _?-50 STANDATD DRANIG
' * ' ' GABION :
g t 550 |1 | 000 | TYPICAL CROSS SECTION OF SIDE SLOPE ADJACENT TO WATERFRONT
g | e 800 | L 0. J _ ' | (BATTER O DEGREE)
Iz BUREAU OF LOCATION i
% HEIGHT 8.00 M HEIGHT 9.00 M HEIGHT 10.00 W DESIGNED : D.OM. & GONSULTANTS lc_u_e&eo: __;_’}gm DATE: OCT 2015
% SUBMITTED : BCALE : A% SHOWN
] GENERAL ARRANGEMENT CF GABION BASKET FOR GABION WALL HEIGHT 8.00 TO 10.00 M ' [ORECTOR CF LACATGM & DESIGN BUREAU)
H SCALE 1: 7S OWG NG, SP—E05
i APPROVED : -
; REF. REVIEH DGHATURE |  DATE (Foft DRECToR SEMERAL) SHEETHG. 150




— — TRANSFORMER, 1PHASE
{IF REDWNRED}

PEA'S METER
230%. 1 PHASE 2 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR. 1 PHASE

LIGHTING CIRCLIT LIGHTING CIRCUIT
MO 1 MO 2

BLOCK DIAGRAM 1

- TRAMSFORMER, 1PHASE

TRANSFORMER, JFHASE
(IF REQUIRED)

FEA'S WETER
400V, 3 PHASE 4 WRE

%LT FUSE SwWITCH
{IF REQLMRED)

SUPPLY FILLAR, 3 PHASE

T
h h %LICHTING ClRCLA Y

BLOCK DIAGRAM 2

{IF REQUIRED)
[— COWCRETE FOLE KZ &7\
(TP} CES T— —— EFCROSSARH (IF REQUIRED)
—= o~ CROSSARM (IF REQUIRED) ’ET__E lﬂ; E%Eu;?t‘zr)m
?‘(}Tr ';-'Eiigg&c” | TRANSFORMER, 3PHASE
L (IF REQUIRED)

FERVICE ENTRANCE CaP—-.

—r—f—

TRANSFORMER, 1PHASE
{iF REQUIRED)

PEA'S METER
230V, 1 PHASE 2 WIRE

LT FUSE SWITCH
(F REQUIRED)

S&FETY SWITCH

SUPPLY PILLAR, 1 PHASE

It

T imov

11
& &

T T

—— TRANSFORMER, 1PHASE
(IF RECUIRED)

}'_' TPEA'S METER
400, 3 PHASE 4 WIRE

]
- —LT FUSE SWITCH
{tF REQUNIRED}

SAFETY SWITCH

SUPPLY FILLAR. 3 PHASE

. — H230
I ;

23

230

(TYR) G115 {MIN.)
CLAMP SUPPORT ‘I .15 (MIN)
RSC (TYP) — . (e |
METER,
HARD WOOD MOUNTING [,
LQUIDTIGHT FLEXIBLE ReC (T2.) — METER IN ALUMINUM CABINET.
N
METAL CONDUIT (TYP.) *(w;D) WODD MOUNTING
CABLE GLAND {TYP) — — . -
SUPPLY PILLAR, 1PHASE ——. iy
HORTAR () ———————— SWPPLY PILLAR, IPHASE
FEEDER & GROUND CABLE . 1.8 {MIN)*
N RSE SEE NOTE 3 |
COUPLING{TYF. ). ] !
i : . 18 (MIN.)"
o (rrp 060 (MM} Wl | 060 (MIN) | :; SEESGDTE)a
BUSHIN: Sy iy : :
(TYP) b i . |
S OHMS \_ﬁ__ Lo
EXOTHERMIC WELDING {TvP) A EDER CABLE. NYY OR GV 0.60 {MIN} | 0.60 (MIN)
CABLE TO GROUND ROD (TYR.) *SEENOTES  _pppE conouIT (TYR) F et :
GROUND ROD (TYP.) 5 OHWS \_
(WA} FEEDER CABLE, NYY OR CV
*SEE MOTE 4

UGHTING CIRCUT  LIGHTING CIRCUIT R
N1 NO. 2 b \® LICHTING CIRCT WO, 3
. 2
. 3
BLOCK DIAGRAM 3 BLOCK DIAGRAM 4
. N
[
TRANSFORMER, 1PHASE
{IF REQUIRED)
T -CRDSSARM {IF REQUIRED)
ELLT FUSE SWITCH
= T~ CROSSARM {IF REQUIRED} {IF REQUIRED}
LT FUSE SWITCH | TRANSFORMER, 3PMASE
(If REQUIRED) (If RECUHRED)
%ﬂ 8,15 {MIN.) o
015 (MIR}
L.
=
L
* SEE NOTE &
SAFETY SWMITCH, OUTDOOR TYPE, — ]
HARD WOCD MOUNTING * SEE NOTE §
MAIN & GROUND capLe — T8 (MIN.) SAFETY SWTCH, CUTDOOR TYPE,
IN RSE HARD WOOD MOUNTING i
" —— MAIN & GROUMD CABLE 1E {MIN.;
H ’ 1
.60 (MIN.) E;: 0.60 {MIN.} W RSC
Iy . i :
— .60 (MIN.) Ul . aso pany £
5 OHMS \M R
fAx.) AIN CABLE, NYY OR CV R {
PSEE NOTE 4
5 OHUS
(MK} “MAIN CABLE. NYY OR C¥
$3EE NOTE 4

D %atd cwy 2013%EE— 105 REYO}

TYPE 1,2: FOR SUPPLY PILLAR INSTALLED ON METERING POLE TYPE 3,4: FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE
TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM
NOT 10 SCALE
NOTES :
KINGDOM OF THAILAND
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED. MINISTRY OF TRANSPORT
2. FOR GROUNDING SCHEMATIC, SEE DRAWING NO, EE—103. DEPARTMENT OF HIGHWAYS
3. F RCD EQUIPPED IN SUPPLY PILLAR, THE HEIGHT MaY BE REDUCED TO 1.5 METERS. STANDARD DRAWING
4 FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF FEA, THE RESISTANCE ROADWAY LIGHTING
BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN S GHMES BUT NOT EXCEED TO 25 OHMS. ELECTRICAL CONNECTION TO PEA'S FOWER SUPPLY
5. THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, QUTDOOR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCH. OESIGHED : 50m. & cometarrs }CWED: SR AR |oare: oot 2018
6. THE EQUIFMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AMD ETC., SHALL BE CONFORMED TO THE DOH'S . -l
GENERAL SFECIFICATION ANC STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY). SUBMITED - SCALE: A5 SHOWN
{mmormnpuausw BURE AL [ —
APFROVED :
PEF. REVSON SGHATNE | DATE {FOR DRECTOR neucx:u SHEETHO. 183




FROM LT SUBSTATIDN
{IWECTLY). POC OF
OH. SECGNDARY UNE

RCD | = 30 mA [({ZEV )

MUST BE GROUNDED
25 1 {MAX}

1} 1 ]
[3-¢ e~wiE) i i _L {MIN. 16 WM. IECOT {THW)}
BN i
——t t
I —
AY
SUPPLY PILLAT * UNDERGROUND SERVICE
Y e ) (WITHOUT GROUND WIRE INCLUCED)
E CEE |

ik

TO DRIVEM RCD
CU. CLAD ¢ 5/8"X8 FEET
B (Max}

* SEE NOTE 1.

METHOD (&) ¢ UGHTING WITHOUT HIGH-MAST TECHMIQUES FOR GROUND—LEVEL ROAD
{LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

FROM UNIT SUBSTATION
1 (WECTLY). FDC DR

OH. SECOMEARY La
l f5—# a—wiRE}

NN

FROW WHIT SUBSTATION
[BMRECTLY}, FLT DR
OH. SECOHDARY LINE
{3-¥ 4-WIRE)

LIGHINING ROD

MUST BE GROUNDED

AN, SO M IECOT (THW))
¥
=
™ 1 -
S ] R i i
SUPFLY PILLIR f— — UMGERGROUND SERVICE
LY e —— (WITHOUT GROUND WIRE INCIUMFRY
£l ~ = ]

TG DRWEN ROD
CU. CLAD @ 5/8°X8 FEET
50 {MAX)

* SEE NOTE 1.

METHOD ) : LIGHTING WITH HIGH-MAST TECHNIQUES FOR ROAD

{LIGKTING POLE/COLUMN INACCESSIBLE TO PUBLIC)

FROM LINT SUGETATION

| {CHRECTLYY, POC SR
OM. SECCNDWRY ks
{3-# 4—WIRE)

1Nl

i ]
! !
t f
! T

[

T
!
i
i

SLPPLY PHLAR r-
e B
J

E[ + & ]

S LT _I_-_--¥I_-_:

r ———-RCD | = 30 ma, [MAX.}
!(\::l
i el [ze1]

UNDERGROUND SERVICE OR RACEWAY SYSTEM

{WITH GROUND WIRE INCLUDED)

O hxid dmg 2015YEF—103(RE vON)

] \‘,.__J_._._ PR N e
SUPPLY PILLAR ~—— UNDERGROUND SERVICE OR RACEWAY SYSTEW
L O R (WITH GROUND WiRE INCLUDED)
I
BN T0 DRIVEN ROD
CU. GLAD & 5/8°XB FEET
15 & MLIST 5n {MM.)
L * SEE NOTE 1.

METHOD (@ : LUIGHTING FOR ELEVATED ROAD (LIGHTING POLE/COLUMN
INACCESSIBLE TO PUBLIC} & ROAD TUNNEL (LIGHTING LLIMINAIRE)

SYMBOLS

E = LIGHTNG POLE/COLUMN (METALLIC) OR LUMINAIRE (METALLIC) IN TUNHELS

e
L}

OVERCURRENT PROTECTION (CB OR FUSE)

= RESIDUAL CURRENT DEVICE

— == = GROUND WIRE / EQUIPMENT GROUNCING CONDUCTOR  (GREEM OR GREEN/YELLOW INSULATED WIRE)

BOeIOmG
HERE
A WST

TO ORIVEN ROD

Cl. CLAD @ 5/87XE& FEET
5. (MAK)

L

L * SEE NOTE 1,

METHOD (B} : LIGHTING FOR ELEVATED ROAD

{LIGHTING POLE/COLUMN AGCCESSIBLE TO PUBLIC)

~———— w BOND WIRE & GROUNDING ELECTRODE CONDLWTOR 15 MM‘. CU INSULATED{MIN,}) OR OTHERWISE IMOICATEC ON THE DRAWING.

NOTES :

LISHTHING ROD

~MUST B GROQUNDED
SO{MING 50 MM IECTH

FROM UHIT SUBSTATKM
[DIRECTLY). EDC UR
OH. SECONDARY LINE
[3—% 4—WikE)
Y "
. i
[ il
'{
SUPPLY PILLAR "= . _UNDERGROUND SERVICE
W[E i {WIMHOUT GROUND WIRE INCLUDED)
[3 =]
|
BOMOIG 10 DRWEN ROD
HERE L
5 ST CU. CLAD # 5/8"x8 FEET
5y (MAX)
= * SEE WOTE 1.

METHOD ©) : UGHTING WITH HICH—MAST TECHMIQUES FOR ROAD

(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

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

BETWEEN GROUND AND CROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NDT EXCEED TO 25 DHMS,
2. THIS GROUNDING SCHEMATICS ARE ALSO APPUIED FOR 1 PHASE ELECTRICAL SYSTEM.
3. IMITAIL DRAWHG: WEA STAMDARD DRAWNG REF, [W3. NO. UG—10-004, REWSION NOL1, BATED 3150 JULY 2004,

—RCD. 4-BOLE, | = 300 ma. {Max.)

{THW))

KINGDOM OF THAILAND

MINISTRY OF TRANSPOQRT
DEPARTMENT OF HIGHWAYS

STANDARD CRAWNG
ROADWAY LIGHTING
GROUNDING SCHEMATIC
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DATE: OCT zOs
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NOTES:

. ALL DIMENSION ARE 1N METERS UNLESS OTHERWISE INDICATED.

. CONCRETE SHALL HAVE A MINIKUM ULTIMATE COMPRESSIVE STRENGTH OF 35 MPa (357 Kg/cmZ)
FOR 4.1300. 156,15 M GURE AT 28 1avs ) :

. CONCRETE COVER SHALL 8€ 0.03 M EXCEPT FOR THE FOUNDATION STRUCTURE, WHICH CONGRETE
COVER SHALL BE 0.05 IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART
OF THE WALL AND THE FOUNDATION FACING THE MARINE SOI SHALL BE ADDED 0.025 M FROM
THE DIMENSIONS SHOWN ON THIS DRAWING.

4. ALL REWNFORCING STEEL SHALL BE INTERMEDIATE GRADE

DEFORMED BAR (CONFORM TG TIS 24, SO 4Q) EXCEFT FOR BAR
ONAMETER LESS THAM 12 MM WHICH MAY BE STRUCTURE GRADE
(COMNFORM 10 TIS 20. SR 24).

5. IN CASE OF SPLICING, REINFORCEMENT SPLICING SMALL

BE MADE BY BUTT-WELDING WHICH THE STRENGTH OF WELDED

JOINT IS NOT LESS THAM THE ULTIMATE TENSILE STRENGTH OR Y
LAPPING DARS WHICH THE LAP LENGTH SHALL NOT BE LESS THaM 20
TIMES THE BAR DIAMETER FOR THE INTERMEDWTE GRADE

REINFORCING STEEL {40 TIMES THE BAR DIAMETERS FOR STRUCTURAL
GRADE REINFORCING STEEL). LOGATIONS OF THE LAPPED BARS SHALL 8E
SPACED APART UNDER CONSIDERATION OF THE ENGINEER.

6 THE PV.C. PIPE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5. THE SLEEVE

SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE

TO THE ROADSIDE BUILIING, IN CASE OF RO DISTRIBUTION PIPE OR NG ROADSIDE BUILDINGS,

THE SLEEVE SHALL ALSO BE MADE. BUT AT THE FOINTS EXPECTING FOR FUTURE WATER

SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE SHALL BE

PLUGGED WITH P.v.C. FLUG WHEN NOT IN USE,
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RETAINING WALL USING SPREAD FOOTING.
USING THE VALUE B WHICH ARE GIWEN N
THIS TABLE FOR RETAINING WALL USING PILES.
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CONSTRUCTION SPECIFICATIONS

1. GENERAL NOTES FOR RETAINING wWaLL

1.1 CONCRETE SHALL HAVE A MINIMUM ULTIMATE CDMPRESSWE STRENGTH OF 30 MPa,
(306 KG/CM.Z) FOR ©.15x0.15%0.15 M CUBE AT 28 Dars,

1.2 AFTER THE FOUKNDATION UNDERNEATH IS COMPACTED, THE LEAM COMCRETE SHALL BE
FLACED FOR 0.10 M. THICK AS THE BASE WITH 0.10 M AROUND WIDER THAM THE

B

-~

FOUNDATION THE MIX DESIGN OF THE LEAN COMCRETE 15 7 @ 3 :

6 BY YOLUMA.

1.3 CONCRETE COVER SHALL BE 0.025 M EXCEPT FOR THE FOUNDATION STRUCTURE THE
COWCRETE COVER SHALL BE 005 M. M CASE OF THE WARINE CLAT, CONCRETE COVER
FOR THE OTHER PART OF THE WALL &ND THE FOUNOCATION FACIMNG THE MARINE SOIL
SHALL BE ADDED 25 MM FROM THE DIMENSIONS SHOWN ON THIS DRAWING.

1.4 EARTH BACKFILL SHALL BE Sanby S0IL OR GRAVEL SO0 OR ROCK OR OTHER SOIL M
THE COMSTRUCTION AREA HAVINGTHE SAME OUALITIELS BY THE APFROVAL OF THE EWGINCER.

. SPECIAL NOTES OF RETAINING WALL USING SPREAD FOOTING.

2.1 THE ELEVATION OF THE FOUNDATION SHALL BE HOT LESS THAM Q.50 M FROM THE EXISTING
GROUND LINE MEASURED FROM THE SURFACE OF THE LEAN CONZRETE IN NO.3.2Z
2.2 EARTH BACKFILL SHALL 8FE SUPPORT THE ALLOWABLE LOAD NOT LESS THAN P.

TONS/MoAS TABLE FOLLOW:—

HE'GHT OF

5.0<Hs6.0 | 4.0<HsS0 | 30<Hs4 0 | 2.0<He3.0 He2.0
WALL (M)
P, Tang/ Wi 220 17.0 14,0 12.0 8

RENFORCING STEEL NOTE:

ALL THOSE CONSIDER WITH N NOTES NO.3

3.1 AL REINFORCING STEEL SHALL BE INTERMEDWTE CRADE DEFORMED 8AR
{CONFORM TQ TS 24, S0 30} EXCEFT fOR BAR  DIAMEYER IS LESS THAN
12 WM. WHICH WA BE STRUCTURE GRADE. (COWFORM TD TIS 20, SR 24}

ot

IN CASE OF SPUCIHNG OF REINFORCEMENT SPLCING SRALL BE BY ARQUNG SUTT-WELDING

WHICH THE STRENGTH OF WELDED JOINT 15 NOT LESS THAN THE ULTIMATE TENSILE STRENGTH
OR BY LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAM e20 TIMES THE
BAR DIAMETER FOR THE INTERMEDIATE GRADE REINFORCING STEEL (40 TMES THE BAR
DRAMETERS FOR STRUCTURAL GRADE REINFORCING STEEL) LOCATICN OF THE LAPPED BARS

BE SPACED APART UNDER CONSIDERATION OF THE INSPECTOR.

. THE PM.C. PIPE FOR THE SLEEVE SHALL COMFROM TO TIS, 17 CLASS 12.5 THE SLEEVE SHALL

BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUMION FIFE TO THE ROADSIDE
BUILDING 1M CASE OF NG DISTRIBUTION PIFE OR NGO ROADSIDE BUILDINGS, THE SLEEVE SHALL
ALSD BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER SUFFLY A3 DIRECTED BY
THE ENGINEER AND THE ENDS OF THE SLEEVE BE FLUGGED WITH PM.C, PLUG WHEN NOT IN
USE. AS DIRECTED Oy THE ENGINEER AND THE EWDS OF THE SLEEVE BE PLUGGED WMH PV.C.

PLUG WHEN MOT IN USE,
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