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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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4.5 ursundnlisiuvdnuasAauninnInfass MNei NursuNTaESIWANTITNd YR

o 1 H =l o oo
WMENDENUILENAMNIMANNNTBINUENY Meszuiethduriooimstalssmulsenauredtou Falldygn

LENAELRNIZITUADUNIAAINATVINUY

ldgms K = 040 +0.151t/lo +0.25 Ct/Co + 0.20 Mt/Mo
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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

AT
(gefind Andlaiug)
HEEmMSM I RvaIgin



- 9N -
i

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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o = swiinieguilaamivvessyva luieuniilageslszningim
s & 4 i 1
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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
| 2 'Y aw € = -

Eo = soliTAnATesinsnawazus s ludsunlnesslszninsian
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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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TEM DESCRI QUANTITIES REMARK ITEM DESCRIPTION UNIT [QUANTITIES REMARK
. ; A rrrsuazesniuy | r¥ammy ey

1 _IREMOVAL OF EXISTING STRUCTURE 4.4(3) ASPHALT GONCRETE BINDER COURSE TSR | +ozaoi0z | B

1.3 REMOVAL OF £XISTING CONGRETE BRIDGE 4.4{3.1) ASFHALT GONCRETE BINDER COURSE & CM. THICK SQM. -

1.1(1) AT S7A. 2,4{3,2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK SQ.M. - COMPACTED SUMMARY OF QUANTITIES (1)

11(Z) AT STA - 4.4(4) ASPHALT CONCRETE WEARING COURSE sunan Fenstudrestusfonsdanduvieduiu
1.3(3} A7 SiA. - 4.4(4.1) ASPHALT CONCRETE WEARNG COURSE 4 CM. SN, - wefuianoicfugufldfurrinfonernoniaes i
1.1(4) AT STA, = 4.4{4.2) ASPHALT CDNCRETE WEARING COURSE 5 CM. SGM, - COMPACTEL WA 4024 FOUAILI 0102 T0M AUiv] - wTTlE Aou &
12 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE SOM. - TEWTR NUITHS575 ~ natee3se (dhiyn o

1.2{1} AT STA, 4.4{5) ASPHALT CONCRETE SHOULDER SOM. -

1.2{2) AT STA. LS. - 4.4(8} MODIFIED ASPHALT CGNCRETE S04, -

1.2{3} &7 SiA LS = 4.4(7) POROUS ASPHALT CONCRETE S0 = TEM DESCRIFTION UNIT [QUANTITIES REMARK
1.2{4) AT STA. ) i - ASPHALT CONCRETE SURFACE EDGE - . WiDTH M. -
1.3 HEMOVAL OF EXISTING PIPE CULVERTS 4.5 COLD MIXED ASPHALT CHLM. i 5.4(3) DA 1.00 M. M. o

1.3(1) DA04D W M. = 4.7 SLURRY SEAL 5.4(4) DA 1.20 M. M. =

1.3(2) OmC5C W, u. = ERY SEAL TYPE | SAM. N § MISCELLANEQUS

.3(3) ") W = y By SEAL TYPE N S = S.1 SLOPE PROTECTION

) o W v = 5707 SLURRY SEAL TERE I RIS 7 5.1(1) CONCRETE LINING .. CM, THICK SOM -
4.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE & CM. THICK SQM. = 4.7(4) SLURRY SEAL TYPE Iv SaM. - 5.1(2) CONCRETE SLOPE PROTECTION SGM. = OWG.NO.SF~301
1.5  REMOVAL OF EXISTING CONCRETE PAVEMENT SOM. = 4.8 CAPE SEAL 5.3(3) SHCTCRETE SLOPE PROTECTION S0.M i DWG.NO.SP>-204
18 REMOVAL OF EXISTING CONCRETE CURE AND GUTTER . - 4.8{1) CAPE SEAL TYPE | (SLURRY SEAL TYPE 1) SOM. - §.1{4) SACKED CONCRETE SLOPE PROTECTION soM o DWG.HQ.3P- 103
1.7 REMOVAL OF EXISTING CONCRETE BARRIER M. - 4.8(2) CAPE SEAL TYPE U {SLURRY SEAL TYPE I} QM. & 8.1{5) RIPRAP SLOPE PROTECTION
1. OVAL OF EXISTING SINGLE W-BEIAM GUARDRAIL M. - 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCR.) 5.1(5.1) PLAIN RIPRAP SOM = DWG.NO.SP- 102
1.9 REMOVAL OF EXISTING R.OMANHOLES £ACH 4.9{1) JOINT REINFORCED CONCRETE PAVEMENT 23 Ch. THICK SOM. - 5.1{5.2) MORTAR RIPRAP SC.M. - OWGNC.BP-102
1.10 REMOVAL OF EXISTING CONCRETE ONCH LIING SOM. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 OM. THICK SOM. | 18900 5.1(6) SABIONS i
1.17 REMOVAL OF EXISTING CONGRETE SLOPE PROTECTION SGM. = 2.9{3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM. THICK SEM. w sty ymrssameataalafneluru (CANOH) SIZE 10000050 M. 1800 SP--501-602
112 REMOVAL OF EXISTNG BUS STOP SHELTER EACH = 4.0{4) EXPANSION JOINT " N 51(53)  nurssswvpimutlsadeufanglnnafly (GATON) SIZE 1.00x1.506.00 M. u. 27.00 BHG.NO.SP-50D
1,12 REMOVAL GF EXISTING BRIDGE FACH = 4.9(5) CONTRACTION JOINT ) P WG NO. 6D-607-802 3iE3  aunmwsniiafasdadanciunai (GaBoN) S8 Zo0doonoo W iCUM. | 1800
113 MILUNG OF EXISTING SURFACE 5 OM. THICK S0, — 4.9(5) CONSTRUGTION JOINT M., - 6.1(10)  NON-WOVEN GEOTHXRLE (i »= 200 G/ SQ.M 90.00
.13 ERGE CUT 10 CM. THIOK . $8.00 4.9(7) LONGITUDRAL JOINT [ 48.00 §,1{11) GRASSING I¥ SQUARE GRID AND GRID SEaM 5Q.M. -

5 WORK 4.0(8) DUMVY JORIT ") e 6.1{12) VETIVER GRASSING FOR SLOPE PROTECTION SO - DWG.HG.SP-203
2.1 CLEARING AND SRUBEING {1i'ana1d) SGM. - CWG.NO.GD-703 4.9(3) EDGE JOINT , - 6.1{13) HYDROSEEOMG FOR SLOPE PROTECTION Q.M = OWG. MO SP-204
2.2 ROADWAY EXCAVATION 4.10 CONTINUCUSLY REINFORCED CONCREVE PAVEMENT {CRCP) 6.1(13) REINFORCED SCi. SLOPE SQ.M. = CWG.NO.SF~401-402

2.2(1) EARTH ENCAVATICN CUM. B 4.10{1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM. THICK SO.M, = OWG NO. GO-604-508 6.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) S0.M. 5 OWG.NO.SP-501-514
2.2{2} SOFT ROCK EXCAV: CULM. - 4.10{2) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 25 CM. SOLM. - £.1(14) CURB AND DRAIN CHUTE FOR EMBANKMENT PR
2.2(3) HARD ROCK EXCAVATION CUM, - 4.1D{3) CONTINUCUSLY RENFORCED CONCRETE PAVEMENT 28 CM. THICK SAM. ~ 6.1{14.1) ASPHALT CURB M. = DWG.HO.D5-502
2.2(4) UNSUITABLE NATERIAL EXCAVATION CUM, = 4.10(5) CONTRACTICN JONT i, - 8.1(14.2) CONCRETE CURE . = DWE.NG.05 502
2.2(3) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) UM, - GWEHO.TS- 101 4.10{5) CONSTRUCTHON JOINT M. - §.1(14.1} RC, DRAIN CHUTE S = DOWG.NO.DS-502
2.7(8) CHANNEL EXCAVATION U o3 T 1D(B) DUMME JORT " = 5.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SQ.M. - DWG.N0.DS~502
2.3 EMBANKMENT 4.10{9) EDGE JOINT M, i £.1(13) DRAIN QUTLET FOR R.C. PIPE CULVERT
2.3(1) E EMBANKMENT CLLM. = COMPACTED £40{7) LUG ANCHOR CUM, i 8.1{15.1) R.C. DRAIN DUTLET FOR R.C. PFE CULVERT SOM. - DWG.ND.DS-301
2.3{2) SAND EMBANKMENT cuM. | 25100 COMPACTED 14.11 CONCRETE PAVEMENT REPAIRING 5.1{15.1) R.C. SLAB AT TOE OF R.C. DRAIN OUTLET SOM. = DWG.NG.D5-~501
2.3(3) ROCK EMBANKMENT CUM. - £.11(1) PUMPING JOINT REPAIR CUM. - DWG RO, GD—608 £.1{15.1) R.C. STAIR FOR MAINTENANCE u, - DWG.ND.DS—501
2.3(4) EARTH FILL IN MEDAN & ISLAND CU.M. - DWG.NO.GD~708 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING M. 5.1(15) INLET AT 3IDE DTCH FOR R.C. PIPE CULVERT
SAND FILL IN MEDIAN & ISLAND T CUM. Z DWE.NGC.GD-708 2.11(3) ¢ DINT SPALLING RIPAIRING . - 5.1015.1) DROP INLEF FOR R.LP. D M EACH s DWG.NG.0S - 301 -302
COMPACTED SAND UNDER MEQiAN CUM. - DWG.NO.GD—70% 41104 RED SLAB REPAIRING BT i 5.1{15.1) MORTAR RIPRAF CATCH BASI SOM. - DWG.NO.DS~301-302
} EART: UNDER SIDEWALK CUM, | 180.00 DWE.NO.GD-710 4.11(3) LING TON - 5.1{15.1) RC. CATCH BASIN SQ.M. = DWG.NO.DS-3G1-302
SAND CUSHION UNDER SIDEWALK CUM. B DWG.NC.GD=710 4.31(6) £ G JOINT SEALANT REPAIRING M. - 5.2 SUSSURFACE DRAINS [/ SUBCRAINS
ZARTH FOR VERGE CUM. - 4.3 1{7) DEPTH REPAIRING SOM. e £.2(1) PERFORATED PIPE WITH GRCTENTILE B - DWG.NO.SP-761-702
j POROUS BACKFILL CUM, - DWG.NDAP-1G1 4.12 HOT iN—-PLACE RECYCLING{RE-PAVING) 4+3 Ch. THICK SOM, - 5.2(2) ROTK FILL COARSE SAND CUM. = CWG.NO.SP-701-702
BERM LM, - 5 ISTRUCTURES 6.2(2) LONGITUDINAL DRAIN M. - DWG.NO.SP-701-752
FARTH DIXE UM = 5 CONCRETE DRIDGES 6.2{2) HORIZONTAL DRAN W, - WG ND.SP- 701 =702
SCIL STABILIZED EMBANKMENT CULM, -~ SOMPACTED 5.1{1) HEW CONCRETE BRICGE £.3 MISCELLANECUS S7RS
. FOUNDATION IMPROVEMENT CULM. - 5.4{1.1) AT 3TA, 6.3(1) R.C. MANHOLES
2.3{14.1) PREFABRICATED VERTICAL DRAIM [N - 5.1{1.2) AT STA. . & 6.3(%1.1) TYPE A FOR R.C.P. DA ... M, WIH STEEL COVER EACH - DWG.NO.DS—7C1
2.3{14.2) LIME/CEMENT COLUMN Dia, M. M. 5,1(2) WIDENING OF EXISTING BRIDGE ROADWAY £ B WiTH STEEL COVER €acH = DWE.NO.DE-702
2.4 SELECTED MATERMALS 5.1(2.1) AT STA, { M. LT, AND M. RT) M. - gruumsey §.2(1.3) TPE C FOR R.C.P. DA 1.20 M. WITH R.C. COVER EACH 4.00 DWG.NG.D5-703
2.4{1) SELECTED MATERAL "B" il i COMPACTED 5.1{2.2; AT S FROM M. W, . = 6.2(1.4) TYPE G FCR R.C.P. DIA. 1.20 M. WTH STEEL COVER EACH = DWG.HO.05-704
2.4{2} SELECTED MATERWL "A" ClM. - COMPACTED 5.1(2.3) AT STA. FROM M. W, M. i .3(1.5) TYPE £ FOR BOX CULVERT (OPEN TYPE} SIE .....WTH R.C. COVER| ZacH - [WG.N0.0S~705
7.4(3) SELECTED WMATERWAL FOR MBS, WAL o i 5.1(3) BRIDGES APPROACH STRUCTURE 5.3(1.6) TYPE F FOR BOX CULYERT (CLOSE TYPE) SHE ......WITH R.C. COVER| EACH - OWG.HO.DS—706

3 |SUBBASE AND BASE COURSES 5.1(3.1) AT STA. {WIDTH -~ M.) . - 8.3(1.7) TYPE G FOR R.CP. DA ..M. WITH CAST IROK COVER EACH - WG NC.OS~T707

3.1 SUBBASES 5.104) BRIDGES APPROACH SLAB 6.3(1.8) TYPE K FOR R.C.P. DA Me......ROW. R.C. COVER EACH - OWG.NO.DS—-708
3.3{1) SOl AGGREGATE SUBBASE OR SOl CEMENT SUSBASE CLM. -~ COMPACTED 5.1{5) BEARMG UNT 6.3(1.9) TYPE | FOR BOX DULVERT SIZE 1-(1.30x1.EC)M. WITH STEEL COVER SACH 2.00 DWG.NC.0E-700
3.9{1.1} SOl AGGREGATE SUBBASE CUM. - COMPACTED 5.1(5.1) WITHOUT RET. SGEM. - DWO.NC.BL-181-104 6.3(1.10} TYPE o FOR BOX CULVERT SEE 2-{2.10x2.10}M. WiTH R.C. COVER 2.09 DWG.NG.OS-710
3.1(3) PAYEMENT RECYCLNG 20 CM, THIK UM, - 5.1(5.1) WTH RETAN B S DWS.NOBU—101-104 6131 TYPE ..o FOR RCP, DIA Lo Mo WITH i COVER =

i3.2 BASE COURS 5.1(8) ABUTMENT PROTECT SG.M. _ vt 6.3(1.12) MODIFICATION OF EXISTING MANHOLE WITH . ... COVER -

3.2{1) CRUSHEDC ROCH S0IL AGCREGATE TYPE B4SE UM, - COMPACTED 5.1(7} PEDESTRIAN BRIDGE 8.3(2} MEDAN DROF IETS
2.2{2) CRUSHED GRAVEL SCl. AGOREGATE TYPE BASE U M. COMPACTES 5,1(7.1) AT STA. {APPROX.) FOR ROW. M. TYPE EACH - LD 8.3{ RAISED MEDIAN EACH = DWEND.D3-401
3.2{3) CEMENT MODIFIEC CRUSHED ROCK BASE CULM. - COMPACTED 5.1{7.2) AT STA. {APPROY.} FOR ROW. M, TYPE EACH - 8.3(2. EACH = DWG.NO.DS—4D2
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) P Ristl UNDERPASS 8.3(2. S MEDIAN - ¢ EACH - BWG.HN0.DS-403
3.2(4) SOIL CEMENT BaSE - COMPACTED 1) AT STA. [APPRON.; EACH = 5.3(2. DEPRESS MESIAN ~ EACH - D¥G.NG.DS - 404
3.2(3] CRUSHED ROCK SOIL AGGREGATE 1YPE BASE (LDORE) - 5.2 R.G. 80X CULVERTS 8.3( OEPRESS MEDISN - il EACH = OW3.NO.DS - 405
3.2(5) CYCLING 20 CM. THICK FOR BASE - E PRECAST BOX CULYERTS 8.3  BRIDGE DRANAGE EACH = D¥G.HN 106
3.2(5) G 28 CM. THICK FOR BASE (DEEF RECYCLINGS S, - STAT7+592 2-{2.18x2.10) . i, 35.00 6.3, AINAGE PIPE M. 24.20
3. £ | FOR PAYEMENT RECYCLING TOH - §ia,17+708 10%2.10) M. . .00 OWG.NO.BC-167-108 5.3(4) WALLS FOR R.C. PIPE CULVERT (END WALL)
3.3 100 1-11.5001.503 W . T8.00 8.3(4.1} PLAN CONCRETE CUM - DWG.HD,
3. Cilak a COMPACTED OX CULVERTS £.3{4.2) REWFCRCED CONCRETE CUM. =
5.4 . " E; 5} R.C. HEADWALLS FOR R.C. PIFE CULVERT [WING WALL)
3 CUM. 19.00 COMPACTED (5.1} ROW =
3 CuM, - COMPALTED M. o % ROW -
3.5 B o Row -
SC.M - CULVERTS AT STA17+708 SIZE 1—{2.1Dx2.10) ¥.| LACH 2.00 WG 40,30 124 ROW -
Cii. - SZE EAZH - BERM M. =
SIZE EACH -
3044, - 2 M, -
S04 & 5 Iy -
4 S04 - 2 M. -
z ; V. P
4.2(1; SINGLE SURFADE TRE - P . - WG KO.D5 - 101 1062 ATUVIRIVA N
4.2{2) DOUBLE SURFACE TREATHENT - . -
13 FENETAATION MACADAY - 5 . = PR £ 0 P !&?‘ amudng l‘f'u VY A Y
e -
4.4(3} ASPRALT CONCREIE LE COURSE ToN = T eiass i . 3800 DBHULY O‘/f{fﬁ% !G‘:‘."m IM alviasy
&.4(2) ASPEALT BOUND BASE ON O NG PIPE CULVERTS B e il =
£4{2.1) ASPHALT BOUND BASE 8 CM. THICK UM, T 5201} DA, 5.60 M. o) = VY
4.4{2.3) ASPHALT BOUND BASE 16 CM, TH TUM, - 5.422} Dib. T.ED M. ‘. - ayanm £ La 21 5 Gy
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EM UNIT [QUANTITIES REMARK TEM DESCRIPTION LNIT |QUANTITIES REMARK 'c’f'l-,lﬁ\’.']u'r.'m}’f@"lﬁﬁ 17 y
8.3(7) R.C. U-DITCH 5.10{4} FOUNDATION FGR OVERHANGING TRAFFIC SIG o T T t e, | e
EREE T = i i i L 2.0 ) wvnvangiha 1 4oze0102 | 52
6.3(7.1} TYPE A WITH STEEL COVER T 1,250.00 CWG.ND.DS- 801 6.10{4.1) TYPE A ~ PLE FCOTING EACH - DWO.NDL.RS—-401,504 7
5.3(7.2) TYPE B W, - DW6.ND.0S-601 : 6.10{.2) TYPE & — SPREAD FOOTING Each o TWE NO.RS— 401,508 ’ SUMMARY OF QUANTITIES (2)
8.3(7.3} TYPE ¢ M. - CWG.ND.DS-601 6.10{4.3) TYPE C — PILE FOOTING EACH - DWG.NO.RS—- 401,504 sunan TeayRudivecs ﬁemrﬂqruﬁuu!nénﬁu
5.3(7.4; TYPE D . - GWEN0, DS~ 503 5.10(%.4) T/PL D — SPREAD FOOTING ArH pE WG .NO RS- 407 504 Wofuylaraarafunufiaivenufonosingrniose Au AR
6.3(7.5} TYPE £ M ~ OWG.NO.DS~503 6.10(5) OVERHEAD SIGN BOARD . YRURRINNAY 4024 ASUATLAY 0102 Aou fuwn - wwiaY meu 5
6.3{7.8} TYPE F M. - OW5.NO.DS - 504 8.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SOM. - OWGEND.BS - 401,403,407 TEVTH MUITH57E ~ NUIS+350 {Lﬂww D
6.3(E) MODIFICATICH OF EXISTING R.C. U — DITCH (STEEL COVER) M. 1,865,050 6.10(5.2) MOUNTING AT BRIDGE DECK SCLM. - OWE.NG. RS~ 401,403,407
6.3(8) RC. GUTTER 6.10(8) STEEL FRAME FOR MOUNTING WIDTH < 1800 M.
6.3(8.1) TYPE U M. = 5.10{5.1) STEEL FRAME AND PILE FOQTING EACH - DWG.NO.RS—401 404 TEM DESCRIETION | unir quanTmiEs REMARK
5.3(3) SIDE DITCH LIN® 6.10{6.2) STEFL FRAME AND SPREAD FODTING EACH ~ DWG.ND.RG-401,404
6.3{8.1} TYPE | SQ.M. - DWG.ND,D5-201 §.10(7) STEEL FRAME FOR MOUNTING WIDTH < 20.00 M. 5.14{3) THERMOPLASTIC PAINT SQ.M. 8.00 22K 1 (YELLOW & WHTE)
6.3(9.2) TYPE SG.M, - OWG.NC.DS~201 6.10{7.1} STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. M. - DWG.NO.RS—401,405 3.14{3.1) YELLOW SQ.M. = mﬂmﬁ%ﬂm% .
€.3{3.3) TYPE 1 SCM. = DWG.NG.DS—201 5.10(7.2) STEEL POLE FOR OVERMEAD SIGN EACH - DWG . ND.RS—401,405 5.14{3.2) WHITE SCM, - ik “”""”"""’;"m;‘;‘;"f;
£.3(2.4) TVPE I SQ.M. - CWG.ND.DS-201 6.10(7.3) PLE FOOTING EACH - DWG,ND.RS~401,405 Y LEn3-134
£.3(10) CONCRETE DITCH AT i 5.10{7.4} SPREAD FOOTING EATH - DWG.ND.R5-401,405 . ;
6.3(10.1) TYPE A M. - DWG.ND.DS~201 6.10(8) STEFL FRAME FOR MOUNTING 20.00 M. < WIDTH < 28.00 M,
6.3(10.2) TYPE B W, - DWG.ND.DS—-201 6.10{8.1) STREL TRUSS FOR OVERHEAD SIGN SPAN ... M. M, - DWG.NO.RS—-401,405 6,14(4) ROAD STUD
£.3(11) RETAINNG WALL 8.10{8.2) STEEL POLE FOR QVERHEAD SIGN EACH - UWG.NO.RS~401,405 B.14{4.1} UNI-DIRECTION EACH - DWG.NQ, RS—201-203
-1} TYPE 13 M. DWG.NC.AT=101 5.10{5.3} PILE FOOTING EACH = TWG.NO.RS—- 401,408 §.14{2.2) BI~DIRECTION EACH - DWG.NC. RS~201-203
.3(11.2) TYPE 24 . 12.08 DWG.NO.RT— 104 5.10{8.3) SPREAD FOOTNG EACH - OWG.NQ.RS—~401,408 6.14(5) CHATTER BAR
5.3(11.3) TYPE 4C M. 14,00 OWE.NC.RT—105 6.10(9) RELOCATION OF OVERHEAD TRAFFIC SiGN EACH - £.14(5.1) UNI-DIRECTION EACH -
5.4 CONCRETE TRAFFKC BARRIER €.10{1C) RELOCATION OF £XISTING OVEREANG TRAFFIC SIGN EACH DWE.NO. RS—50¢ 6.14(5.2) BI-DIRECTION EACH =
6.4(1) BARRIER CURB AND GUTTER 5.11 ROADWAY LIGHTINGS B.14(5) RAISED BAR M. - DWO.NC. RS-201-203
5.4(1.1) BARRIER CURB AND GUITER 0.50 M. WIDTH M. - D®G.NO.SD-702 6.11{1) 9.00 M. (MOUNTING HE!GHT) TAPERED STEFL POLE SRACKET B.14(7) CURB MARKING SO = DWG.HC. RS-202
5.4(1.2) BARRIER CURB AND GUTTER 0,70 M. WIDTH M. - GWG.NO.GD~708 WITH HIGH PRESSURE M LAMP 230 WATTS, CU F E.15 BARRICADE
6.4(2) CONCRETE CURB AND GUTTER M. 24,00 OWG.NO.GR-709 6.11(1.1) MOUNTED AT GRADE 6.15{1) TIMBER BARRICADE M, = DWG.ND. RS—E01
6.4(3) MOUNTABLE CURS AND GUTTER M. ~ DWG.NC.G0-709 6.11(1.2) MOUNTED ON PARAPET — WALKWAY 5.15(2) W - BEAM GUADRAIL BARRICADE M, = DWG.NO. RS-502
8.4(4) CONCRETE CURS . 24.00 WG NC.G0-7C8 £.11(1.3) MOUNTED ON TRAFFIC BARRER 5,18 BUS STOP SHELTER
5.4(5) CONCRETE BARRIER . E DWG.ND.GD-708 6,11(2) 9.00 M. (MCUNIING HEIGHT) TAPERED STEEL POLE COUBLE BRACKETS 5.15{1) RC, AND STEEL TYPE A — SMALL SIZE ON GROUND EACH - OWG.ND, EN-301,302,318
8.4(5.1) TYPE I M. = DWG.NC.RS-608 WITH HIGH PRESSURE S0DIUM LAMPS 250 WATTS,OUT-OFF §.15{2) RC. AND STEEL TYPE B - SMALL SIZE ON BEAM EACH = OWG.ND. EN-301,303,315
E4{52) TWPE # . = DWG.ND.RS—608 5.11{2.1) MOUNTED AT GRADE B.18(3) R.C. AND STEEL TYPE C — SMALL SIZE ON GROUND EACH" = DWE.NO. EN-1D1,304,305,316
6.4{5.2) TYPE Il {SPECIAL TYPE) - 6,11{2.2) MOUNTED ON TRAFFIC BARRIER 5.16(4) R.C. AND STEEL TYPE D ~ SMALL SIZE ON BEAM EACH = DWG.NO. EN-301,308,307,316
6.4(5.4} TYPE 1 A - DWG.NO.RS—-B11 8.11(2) 12.00 M. {MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 5.15(5) TYPE E ~ WALKWAY TYPE EACH =
§.4(5.5) TYPE | & = DWG NO.RS—512 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT-0FE £.18(5) WOODEN TYPE A — SMALL SIZE ON GROUND EACH i OWG.ND. EN-301,116,318
6.4(5.6) TYPE 1 & - UWG.ND.RS-813 8.11{3.1) MOUNTED AT GRADE 6.18(7} WOODEN TYPE B - SMALL SIZE ON BEAM EALH = OWGND, EN-301,311,318
5.4(57) T'PE 1 B = OWG.ND.RS-614 5.11{3.2) MOUNTED ON PARAPLT — WALKWAY 5.18(8) WCODEN C ~ LARGE SIZE ON GROUND EACH - OWB.NO, EN-301,3i2,313,318
£.4(5.8) A7 BRIDGE APPROACH - DWG.NO.R3~-515 5.11{3.3} MOUNTED DN TRAFFIC BARRIER EAGH DWG.ND, EE—101-106 5.15(9) WOODEN TYPE [ — LARGE SIZE ON BEAM FADH e CWG.ND. EN-301,314-31%
6,4(5,8) CONCRETE BARRIER AND DiTGH - DWE.ND.SP— 401 .11 00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE SRACKETS 6.15(i0) RELOCATION OF EXISTNG BUS STOP SHELTER TYPE ........ EACH =
6.4{6) APPROACH CONCRETE BARRIER i HIGH PRESSURE S0DIUM LAMPS 400 WATTS,CUT-OFF 5.7 LANDSCAPING WORK
6.4(5.1) TYFE A - DWG.ND.RS-508 5.11{4.1) MOUNTED AT GRADE EACH - DWG.ND. EE—102-105 1701} TREE PLANTING
5.4(5.2) TYPE B - DWG.NO.RS-508 5.11{4.2) MOUNTED ON TRAFFIC BARRIER EAGH - . EE-10i-108 8.17(3.1} SMAUL SIZE (DA, M, HEGHT B MIN.) EACH - DWG.HC. EN~101~108
6.4(5.3) TYPE C - OWG.ND.RS- 509 8.11(5) HIGH MAST LGHTING POLE WiTH HIGH PRESSURE SODIUM LAMP 400 WATTS 8.17{1.2} MEDIUM SIZE (Ol M. HEIGHT M. MIN.) EACH - DWGNG, EN=101-108
8.4(8.4) TYPFE D - WG NO.RS-609 2.11{5.1) 20.00 M. HIGH WiTH LANTERNS EACH = . EE-107 5.17(1.3) LARGE SIZE {2 M. WIN EACH - DWG.NG. B
§4(8.5) TYPE E = LWEND.AS-81D 6.11{5.2) 25.00 M, HIGH WiTH LANTERNS EACH - 8.17(2) SHRUE PLANTING SQ.M. i DWGE.NG,
! 5.4(5.5) TveY F = DWGNO.RS-E15 6.11(5.3) 30.00 M. HIGH WiTH LENTERNS EACH - B.17{3} GROUND COVER PLANTING SOM. = SWG.NG, GO-710
T THERAMG Blocks 1 i 5.11(5) FOUNDCATION FOR HIGH MAST LGHTNG PCit 5.17(2) GRASSING (Hah MGT s3] - DWO.NG. EN-101-003 |
B.5{1) CONCRETE PAVING BLOCK £.11(8.1) FiLE FOUNDATION FOR 20.00 M. HIGH FACH - DWGNC. © £.17{5) EARTH FilL FOR LANDSCAPING WORK Gl = DWG.NC, EN-101-108
B.5{1:1) oo o SHAPE, wevcvincsinnes €3, THICK  .verenre COLOUR SGH. - WENC.SD-7 12 $.11(5.2) PILE FOUNDATION FOR 25.00 M. BiGH EACH e WG.NO. 5.18 BRIDGE DRAINAGE
} CONCRETE THE SIZE 30x30 CM. SiZE, ... CM. THICK ......... COLOUR] ST.M. - 5.11(8.3) PILE FOUNDATION FOR 30.00 M. HIGH EACH: i DWG.NC. B.18{1) Guuy . EACH -
£ DETECTASLE CONCRET TILE SIZE 30x30 CM. SIZE, ......CH. THICK SQM. - 6.11{5.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - DWG.ND. £ 5.18(2) GRATING EACH -
6.5(2) CONCRETE PLANTING BED SC.M. - 8.11{5.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = WE.NO. 6.18(3) PIFE W, -
5.5(3) CON SLAB BLOCK SIZE 40 X 30 X 4 CM. SQ.M. - 5.11(£.3) SPREAD FOUNDATION FOR 30.00 M. HIGH £ACH ~ OWG.ND, 5.18{4) CATCH pASHM EACH =
5.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK S0.M, 148.00 8.11{7) 2—-40 WATTS FLUORESCENT LAMPS, CEMLING MWOUNTED TYPE EACH - DWG.NC. 7 ISAFETY ADMINISTRATION DURING CONSTRUCTION
5.5 SODDING 6.118) 1-150 WATTS HIGH PRE £ SODIUM LAMP, SOFFIT LANTERN EACH - DWG.NO. 7 the U IeAT I/ AN YT IBA0T IRTTI AT LIy A AT e TAs T 1,00 iifmsfeennimssmareriunsdsdioy
§.6{1) BLOCK SCDDING SQ.M. — DWG HO.SR—101 5.11{2) OVERHEAD SIGN LIGHTRIG EACH = eyaniz WS e e s
5.6(2) STRIP SODDING S0, - CWG.HD.5P— 101 §.11{10) 250 WATTS HiGH PRESSURE SODAM LAMP, GUI-OFF ON EXISTNG ¢ POLE ¢ v 2881 )
5.7 TOP SOIL AND CLAY 8.11{10.1) TYPE A SACH - DWE.NG. 7.2 TRAFFIC ADMINISTRATION DURING CCNSTAUCTION L -
€.7(1) TOP SO - CWG.NO.SP~ 101 5.11{10.2) TYPE B £ACH 5 DWG.NG, 5 |milganeiiAs L.5. -
8.7(2) clar - DHG.NO.SP= 101 6.41(t1) 400 WATTS HiGH PRESSURE SODILM LAMP, CUT—OFF DN EXISTING £ B AilEnte I Fariml iR LS. -
5.8 GUARDRAIL B.11{11.1) TYPE A EACH - DWG.NO. RS-110 ez miniridstasdid numrRE A AN LS. =
5.5{1.1) SINGLE W-—BEAM GUARDRAI CLASS 1 TYPE 2 M. 2.00 DWG.NC.RS~£03,605 6.11{10) 250 WATTS HiGH PRESSURE SODIUM LAMP, CUT-DFF DN EXISTING EACH = 8.3 MLt LA P =
§.8{1.2) SINGLE W--BEAM GUARDRALL CiLASS M - DWE.NO.RS-803,605,506 6.11(12) SUPPLY PILLAR
5.6(1.3] DOUBLE W~BEAM CUARDRAIL CLASS . M, - DWG.HO, A5 -E04,605,606 £.11{i2.1) MOUNTED ON CONCRETE POLE EATH - DWG.NG. RS=—101-104
5.8(1.4) DOUSLE W-DEAM GUARDRAIL CLASS ... T(PE M, - DWG.HO.AS - £04,605,606 £.11(32.2) MOUNTED ON CONCRETE FCLINDATIGN EATH - DWG.NC. RS—101-104
5.8(1.5) RELCCATION OF EXJISTNG STEEL W--BEAM GUARDRAIL ' - DWE.HO.RS-~£03.6085,606 6.11(13) FANDHOLE W *:it:s;".-a"ﬁm«.un-nm-; 1 SUMMARY OF GUANTITIES
¥ 340.75-503.605,608 5.11(13.1) TYPE A EACH = OHGND. EE-112 ihalndesriuianbzmnsindy Biraeuforts Wemad
5.9 MARKER AND GUIDE POST 5.11(132) T°E B EACH - DWG.NO. EE—-112 . ) P "
5.5(1; GUIDE_POST 5.91{14) RELOCATION OF EXSTING ROADWAY LIGHTING Amanimmsnordnduitenimenrmdaheisa &
£.3(i.1) CONCRETE GUIDE POST EACH - DWG.ND.8S - 507 6.11(14.1) DOUSLE BRACKETS (MOUNTING MEIGHT 9.58 M) EASH 2.00 DWG NO. FRume TR IMeneats suatTeu
2 2} FLEWIBLE GQUIDE PGST EACH - DWG.ND.RS-807 8.11{14.2) {MOUNTHG HEGHT S.00 M. IMPROVEMENT SINGLE TO DOUBLE BRACKETS) ACH - WG NG. ?'\%ﬁ"n’}’i‘.mxwmwuﬁ?ﬁﬂ?wm\:*.!mﬁ I
5.9(2) KILOMETER MARKER
i NE TYPE | FOR FANTED FACING EACH - DWE.NO.G0~ 707 WLNEIUR 7 \
LOMETER STONE TYPE I FOR " SHEET FACING EACH - EWG.NO.GD-707 i e i -
LOMETZR SIGN TYPE A 2 Z WO MO G708 5,17 TRAFFIC ROAD SIGMALS 1. piivvnsleiendeny fudfldluvuneaiwludian hdamululbvns aofend
LOVETER SIGN TYPE B £5CH - DWG NO.GD~T08 L1201} TRAFFIC ROAD SIGNALS RN CE- TR S SN SR PPN
£.9(3) R.OW. MONUMENT . £.12(1.1) AT STA.9+DBS - ) v
| RC. POST £4CH - | 2) AT STA. LS 5 sdninsrndmus
£ 0 BRASS TABLET £ACH - OF EXISTING TRAFFIC ROAD R e e .
BT BN RO DTUNDER Tarn ry - 2. y¥ian Anfrfednoubudenne Bifsunifouny s wendis
2 i = uaEAtARI LR ineiaTaime LR dn s i wsm s u A :
EACK | - 5.13 FLASHING SIGNALS
aCH | = 5.93(1) FLASHING SIGNALS EACH - |
EACH | - YEMENT OF EXISTING FLASHING SIGNALS
| £ACH =
300, EALH -
i NIUMINR
SO, - DWG.NO.RS— 101 .14(1} COLD PAINT
SITY CRADE UhY VERY Siiy_grane letfizn weisfrrn s d 814011} 3G = oy el |§ﬂ Q@ﬁﬁ‘ﬁﬁ ‘ A Ll p Sl bl
w Bz dioline s Wiseuvlseds st Casdaue achiming 5.14{1.2) W 50.H. - WG .He 31-20
.'ﬁ‘a'msr,: ::;LM R ey e s . 6.14(2) ‘-igl’ PAH . . asnum}MﬂWMnﬁ % wnaty
1) R.CSIGN POST SIZE 092 X 6.2 M, M. - DWE.NO.RS—101 8.14(2.1) GH S0.M. = DWGND. RS=~201-20% & ~
£.14(2.2} WHITE i 5Q.M. = DWG.ND, RS-—201-203 m
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| =1l B = AT RS __ i L ] it bl oL | SPAGHELG p | 6. ALL JOINTS;EXCEPT EXPANSION JOINT SHALL BE MADE BY SLOT CUTTING MACHINE ONLY. FOAM SHEET,
0.1 o i TR0 T 0 - 7610 & e R s L 6,70 PLYWOOD, TIMBER OR MATERIAL OF -THE SAME TYPE SHALL NOT BE ALLOWED.
" L - 0 - 0] et — =
0.05 0.05 M 0.05 Q.05 0.05 0.05 ﬁ 0.05 Mj‘__O_D_S 0.05 l] 7. PLASTIC SHEET USED IN CONSTRUCTION SHALL CONFORM TO DWG. GD-602
TRANSVERSE BARS -TRANSVERSE BARS 8. EXPANSION JOINT SHALL BE APPLIED IN CASE OF EXTENDED OLD CONCRETE PAVEMENT ONLY AT
: SPACING (X) SPACING (X) £ LOCATION HAVE EXPANSION JOINT AND APPLIED AT THE BRIDGE STRUCTURE OR APPROACH SLAB.
= E THICKNESS OF FLEXI P. MENT RRI T I M|
PLAN OF JOINT REINFORCED CONCRETE PAVEMENT PLAN OF JOINT REINFORCED CONCRETE PAVEMENT A HELE FAYERENT EORRESPONOED TOTHESHISURE COMPORMING
TO TYPICAL CROSS—SECTION.
W = ROAD WAY WIOTH W = ROAD WAY WIDTH 10. THE REINFORCEMENT FOR JOINT REINFORCED COMNCRETE PAVEMENT SHALL FOLLOW TABLE 1.
i T way i \ IN CASE OF THE ROAD WAY WIDTH GREATER THAN THAT SPECIFIED IN TABLE 1, EQUATION (1) SHALL BE
. ARRIAGE WAY CARRIAGE SHOULDER CARRIAGE WAY CARRIAGE WAY | sHOuLDER
(CONCRETE) . ASPHALTIC {ASPHALTIC) APPLIED TO DETERMINE REINFORCEMENT.
| TRANSVERSE JOINT :
LONGITUDINAL JOINT LONGITUDINAL JOINT -
(EDGE JOINT) REINFORCEMENT —— LONGITUDINAL JOINT LONGITUDINAL JOINT LONGITUDINAL JOINT ~ (EDGE JOINT) REINFORCEMENT —— LONGITUDINAL JOINT LONGITUDINAL JOINT
SEE TABLE 1 | | i / f (DUMMY JOINT) SEE TABLE 1 | ; (EDGE JoiNT) EQUATION OF DETERMINE REINFORCEMENT IN CONCRETE PAVEMENT
3! il
e et faWeoneT
=i= | [ 2 s Ky B =0NC 5t — (EQUATION 1)
0.30 | N = s N A N HUR S
- TIE BAR THICKNESS (T) TIE BAR DOWEL BAR DOWEL BAR TE BAR - AS = CROSS SECTIONAL AREA OF REINFORCING
'— THICKNESS (T) L— DRILL 920 MM. :
L 3RS SECTION B—B © 060 C/C a = FRICTION RESISTANCE BETWWEN THE BOTTOM OF THE SLAB
@ 0.60 C/C SECTION A—A ~ . s AND THE TOP OF SUBBASE OR SUBGRADE LAYER
DB‘E—I— ; | ooweL Bar W = ROAD WAY WIDTH SHOULD BE CONSIDERED AS THE DISTANCE BETWEEN
PLAN AND SECTION JOINT REINFORCED CONCRETE PAVEMENT (JRCP) | ! FREE LONGITUDINAL EDGES (NOT TIE BAR)
SCALE V= 50 { \ [Coas Yeonc = UNIT WEIGHT OF CONCRETE
TABLE 1 REINFORCEMENT FOR JOINT REINFORCED CONCRETE PAVEMENT (DISTRIBUTION STEEL) (fg = 2.2) | \ ; = SLAB THICKNESS
SLAB THICKNESS (T) = 0.23 M SLAB THICKNESS (T) = 0.25 M SLAB THICKNESS (T) = 0.28 M % N3O = fs = 3/4 fy
e & A9 1 o
TYPE | ROAD WAY WiOTH | SPACING OF SPACING OF | RoaD wAY WDTH |  SPACING OF SPACING OF | roap waY wioTi |  SPACING OF SPACING OF ) B \\/\ | 5 fy “ MELD STRENGTH! OF. REINFORCING: STEEL
OF STEEL TRANSVERSE LONGITUDINAL TRANSVERSE LONGITUCINAL TRANSVERSE LONGITUDINAL 0-05Trﬁ TRANSVERSE JGlNT—"—\ .;WQ':V ;]
™ BARS (x) BARS (V) 0 BARS (x) BARS (¥) ) BARS () BARS () acs ! -~ :
X B i
0 <W< 6.20 0.30 0 <W< 5.70 0.30 0 <W< 5.10 0.30 o 005 e : Z0): .
. h— a T 1 TF i 9 g
RBS 6.20 <W< 7.50 0.25 0.175 5.70 <W< 6.90 0.25 0.15 5.10 <W< 6.10 0.25 a.1s = ! ‘ Y ‘E 9 A
I H 1
7.50 <W< 9.40 0.20 6.90 <W< 8.60 0.20 6.10 <W< 7.70 0.20 I i // i —t
0 <W< 18.60 0.30 0 <W< 17.10 0.30 0 << 15.30 0.30 TRANSVERSE BARS {1 i ! by
. g MU A n T P A A L oy KINGDOM OF THAILAND
18.60 <W< 20.30 0.275 17.10 <W< 18.60 0.275 15.30 <W< 16.60 0.275 // : I TIE BAR MINISTRY OF TRANSPORT
COR 6 0 <W< 11.00 0.15 0.15 0 <W< 10.00 0.15 0.15 o - = LONGITUDINAL BARS ——e k . i‘x J DEPARTMENT OF HIGHWAYS
SPACIN " =
con s |0 s 2500 0.15 = 0 <Ws 23.00 0.15 0 <W< 20.50 0.15 G (% 0812 — fak LONGITUDINAL JONT STANDARD DR"'M"; VR OREE)
. 0.15 Q.15 * T’ = JOINT REINFORCED CONCRETE PAVEMEN CP
25.00 <W< 38.00 0.0 23.00 <W< 35.00 0.10 20.50 <W< 31.00 0.10 TOP VIEW ﬁ'
T 5 0.05 \_0.05 PLAN SECTION AND REINFORCEMENT DETAILS
ShELm ik 215 0 << 11.00 0.15 045 = & = PLAN OF REINFORCEMENT AT T-0.05 PLAN OF REINFORCEMEI 1/2 sk STy TR F—
0 <W< 26.50 0.15 0 <WS< 24.50 0.15 0 <W< 22.20 0.15 £ OO & CONSULTANTS | : & oEsicH :
oD 9 f—-o 1 015 015 015 DETAIL "A" 7 M{"
26.50 <W< 40.00 0.10 24,50 <W< 37.00 0.10 22.00 <W< 33.00 0.10 SCALE  1: 10 SUBRWCTED : SCALE: AS SﬂWN
REMARK : ROAD WAY WIDTH SHOULD BE CONSIDERED AS THE DISTANCE BETWEEN FREE LONGITUDINAL EDGES (NOT TIE BAR) 3 (ORECTOR,OF LIGATCN & eSOt BUREM) DWGNO, GD—601
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SAWED JOINT 10.00 M. C/C
WTH MASTIC JOINT SEALER |
SEE DETAIL "B" l

e e "‘. = o.o?#
T 'y ES———
i. s r

]

DOWEL BAR ]_ i L—PLASTIC SHEETING

SEE TABLE 1 . (SEE NOTE NO.7)
PAINTED AND GREASED —
L _ 080 0.60

DETAIL OF CONTRACTION JOINT

SAWED JOINT 10.00 M. C/C

" WITH MASTIC JOINT SEALER
SEE DETAIL "C”

I
T/Z. * e ) .2 Fﬂt
T L-T ‘lx
—— {
DOWEL BAR --* | —PLASTIC SHEETING

SEE TABLE 1 | (SEE NOTE NO.7)

PAINTED AND GREASED -~

| 0.60 | 0.60 |

DETAIL OF CONSTRUCTION JOINT
DETAIL OF TRANSVERSE JOINT

NOT TO SACLE

SAWED JOINT (SEE NOTE NO. 10)

SEE DETAIL "A"
0.05 0.03

4 .
/2 v 0'“#
T ‘ 4
s ,

L_METAL cap
L PAINTED AND GREASED
L ot FiLLErR

DOWEL BAR J
SEE TABLE 1

PLASTIC SHEETING —
(SEE NOTE NO.7)

0.025 5

0.60 | 0.60 =

.

DETAIL OF EXPANSION JOINT

541 I..__'ﬁl
‘ (R
T MASTIC
1—MASTIC JOINT SEALER
) | - 0.05)

| ~

P

RST SAWE|
JOINT FILLER :

] &£ MM. APPROXIMATE

DETAIL "A"
(EXPANSION JOINT)

DETAIL "B"
(CONTRACTION JOINT)

NOT TO SCALE

TABLE 1 DOWEL BAR FOR TRANSVERSE JOINTS

SLAB THICKNESS DIAMETER (MM) LENGTH | SPACING
0.23 30
0.25 32 0.50 0.30
[ 0.28 35

SAWED JOINT WITH MASTIC JOINT SEALER —
SEE DETAIL "D" ‘l

_0.05 _Ofll'__ﬁ
9{@ GQ?. 0.08
X —
o.oﬁl}g_f‘ -':V”—_ ; | t . lj T/z?j;
f A I

*“9"0 = LT‘E BAR

DB 16 LENGTH 0.76 M @ 0.60 C/C

b
PLASTIC SHEETINGJ
(SEE NOTE NO.7)

0.60

DETAIL OF LONGITUDINAL JOINT

SAWED JOINT WITH MASTIC JOINT SEALER
SEE DETAIL "E”

2N

e s e P
7
CURB,/BARRIER T
. RS §

DETAIL OF DUMMY JOINT
DETAIL OF LONGITUDINAL JOINT

NOT TO SCALE

5 MMM, - 22!

5 MMM, — 20
1

JOINT FILLER

= JOINT FILLER|
= |

——~SURFACE EXISTING
CONCRETE! PAVEMENT

-

DETAIL "D"

DETAIL "E”
(LONGITUDINAL JOINT)

(DUMMY JOINT)

DETAIL OF SAWED FOR LONGITUDINAL JOINT

\
NT SEALER

MNOT TO SCALE
521 0.01
SPRING WIRE €1 MM. @ 7 MM.

T MASTIC JOINT SEALER (62 WIRE PER R%‘%)
-

0.05 h DQ]__

025
007 r

SURFACE EXISTING
CONCRETE | PAVEMENT
J

(CONSTRUCTION JOINT)
DETAIL OF SAWED JOINT FOR TRANSVERSE JOINT

PLAN

DETAIL "C”

NOT TO SCALE

NEW CONCRETE PAVEMENT _ EXISTING CONCRETE PAVEMENT
. MNEW CURLRETE PAVEMEN ] = s e = T

SAWED JOINT WITH MASTIC JOINT SEALER — l

DETAIL OF JOINT BETWEEN NEW AND EXISTING CONCRETE PAVEMENT

SEE DETAIL D"
0.01
= 174 —DRILL $0+5 MM.
FQ%' A 174 / eowmc/
2 T i ¥ |
T ! \[
Tos

; 1
PAINTED AND GREASED Loower e (SEE TABLE 1)

WITH EPOXY
0.60

DETAIL OF CONSTRUCTION JOINT
NOT TO SCALE

CONCRETE PAVEMENT TRANSITICN SLAB

SUBBASE

ASPHALTIC
CONTRACTION JOINT -
SEE DETALL "C” ' 010, 4 ;010
: DOWEL BAR (SEE TABLE 1)
; T e —GEQTEXTILE OR EQUIVALENT
C > [
. < s - - - - . 1 (A AT
CONCRETE PAVEMENT CONCRETE PAVEMENT wlt o BASE ‘
‘ = /2

SUBBASE

|

[
SAND (:us‘.m-:mJ i

SIDE VIEW

— PAINTED AND GREASED

2.00 M. MIN.
6.00 M. MAX. I 1.00

]

DETAIL OF JOINT BETWEEN CONCRETE PAVEMENT AND FLEXIBLE PAVEMENT

DETAIL OF BROOM SURFACE CONCRETE PAVEMENT

NOT TO SCALE

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

2. MASTIC JOINT SEALER SHALL BE OF THE HOT POURED ELASTIC TYPE CONFORMING TO TIS.479.

3. JOINT FILLER SHALL CONFORM TO TIS. 1041 AND TIS. 1079

4. ALL JOINTS EXCEPT EXPANSION JOINT SHALL BE MADE BY SLOT CUTTING MACHINE ONLY. FOAM SHEET, PLYWOOD,

TIMBER OR WMATERIAL OF THE SAME TYPE SHALL NOT BE ALLOWED.
5. PREPARATICN OF JOINT FOR MASTIC JOINT SEALER. ]

5.1 THE JOINT SHALL BE CLEANED WITH A BLOWER TO GET RID OF ALL KINDS OF DIRT. THE JOINT

SHALL BE COMPLETELY DRY.

5.2 PRIMER SHALL BE APPLIED TO THE JOINT WITH A BRUSH OR SPRAYER. THE JOINT SHALL BE LET DRY BEFORE THE
POURING OF MASTIC JOINT SEALER WHICH HAS BEEN BOILED AND DISSOLVED BY MEANS OF HEAT CONDUCTIVITY

TO THE SPECIFIED TEMPERATURE.

5.3 JOINTS SHALL BE CUT AND MASTIC JOINT SEALER SHALL BE DROPPED AS SOON AS POSSIBLE.
5.4 MASTIC JOINT SEALER SHALL BE DROPPED USING A JOINT SEALANT APPLYING MACHINE.
6. TIE BAR SHALL BE DEFORMED BAR CONFORMING TO TIS 24, SD 40 AND DOWEL BAR SHALL BE PLAIN AND
ROUND BAR CONFORMING TO AASHTO M3! GRADESO OR ASTM A615 GRADE 60, AND SHALL HAVE YIELD STRENGTH

OF NOT LESS THAN 420 MPA.
7. PLASTIC SHEET USED IN CONSTRUCTION SHALL HAVE THE FOLLOWING REQUIREMENTS:

7.1 THICKNESS OF 0.07 MM. WITH A TOLERANCE OF NOT MORE THAN 7 % SHALL BE REQUIRED.

7.2 WIDTH SHALL NOT BE LESS THAN 1.20 M.

7.3 IT SHALL BE COLORLESS, TRANSPARENT AND WATERPROOF, FREE FROM PORQUS AREA, TURN AREA AND BLISTERING

AREA WHICH ARE WVISIBLE BY NAKED EYE. EDGE SHALL BE STRAIGHT.

7.4 CONTINUOUS LENGTH SHALL BE REQUIRED TO THE WIDTH OF TRAFFIC LANES. CONNECTION ALLOWED AT

LONGITUDINAL JOINTS WITH NOT LESS THAN 20 CM OVERLAPPING SHALL BE REQUIRED.
. EPOXY SHALL CONFORM TO ASTM AB84/A884M—12 OR EQUIVALENT.
GEOTEXTILE SHALL CONFORM TO AASHTO M2B8—05 OR EQUIVALENT.

© o

10. EXPANSION JOINT SHALL BE APPLIED IN OF EXPANSION OF EXISTING CONCRETE PAVEMENT ONLY. THE LOCATION
OF NEW EXPANSION JOINT SHALL BE THE SAME AS THE LOCATION OF EXISTING EXPANSION JOINT AND APPLIED

AT THE BRIDGE STRUCTURE OR APPROACH SLAB.

11. CONCRETE PAVEMENT CONSTRUCTION CONTROL SHALL CONFORM TO THE STANDARD DH-S 309/2544 REGARDING
"REGULATIONS OF CONSTRUCTIONS CONTROL OF PORTLAND CEMENT CONCRETE PAVEMENT™ UNLESS OTHERWISE
INDICATED IN THIS DRAWING. CONCRETE PAVEMENT SHALL BE CONSTRUCTED ON THE SAND CUSHION OR CRUSHED ROCK

CONFORMING TO THE STANDARD DH-S 211 OR DH-S 212.
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0.30 0.20 0.30 | 0.30

l (SEE NOTE 7.) r_ 0.30 0.30 i 0.30
1015 _, | 005 Giis 0‘,54 E_ 0.30 030 .. 030 _,
2.5 CM. CHAMFER 0.15 , 0.15
EOGE LINE ---EDGE LINE EOGE LINE | £DGE LINE
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SLOPE SLOPE SLOPE _SLOPE .

PAVEMENT STRUCTURES

PAVEMENT STRUCTURES PAVEMENT STRUCTURES PAVEMENT STRUCTURES
CONCRETE CURB AND GUTTER CONCRETE CURB MOUNTABLE CURB AND GUTTER MOUNTABLE CURB
NoT 0 SCALE NOT 0 SCALE NOE i SGMLE NOT T0 SCALE
2% IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS. SPECIFY HIGHNESS TO BE 23 CM.
G OF MEDIAN
: Mft#fiij‘}t{*:—:—:—:—:—: —TT;_ N R.C. PIPE CULVERT NOTES
IAN | WIDTH r ! I N
} MEDIA 4 >\ I|I | /< 1. AL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
] \

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 25 MPa. {255 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS. CEMENT SHALL

EARTH FILL IN MEDAIN

GRASSING, NUAN NOE—\ | (SHALL BE TOP SOIL)

i e e N . e i i i CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
15 . ; -COM CURE &
OR CONCRETE CURB 0.1gl ‘Q.os . 1oz 0.0 .10 OR CONCRETE CURB CURB*\ \: : STEEL GRATING 3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24,
h! !
INNER EDGE LINE INNER EDGE LINE < 18 o1 4. WHITE, BLACK, YELLOW AND RED PANTS SHALL BE GLOSS
- - - e -
— sioPe S | b SLOPE o A A ENAMEL PAINT AND CONFORM TO TIS. 327.
SLOPE o 1 _ SLOPE
S gofs=  —Soee i 5. LOCATION FOR CURE MARKING SHALL BE AS SHOWN ON PLAN
| B vy OR DIRECTED BY THE ENGINEER.
d EDGE OF PAVEMENT 6. JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL EE
PAVEMENT SPACED AT 10.00 M. INTERVAL, THE WIDTH OF THE JOINT IS
—— SLOPE SLOPE — 1 CM. AND FILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)
! 0.80 1 0.80 l 0.80 | bl
COMPACTED SAND 7. THE WIOTH SHALL BE 0.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.
DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN PLAN OF INLET DRAIN
NOT T SCALE NOT T0 SCALE
BLACK OR YELLOW OR RED STRIPE
WHITE STRIPE ; 0.80 ; 0.80 . 0.80 o
&
6‘\3‘ SOUD LNE r | I
STEEL GRATING
¢ E .
§
F.% S T ] Z
| 1 ¢ __SL0PE
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ROUND

PIPE 101.6x£.0 MM. x 9.63 KG./M. —

NOTES :

1. ALL DIMENSIONS ARE IN MILUMETERS UNLESS OTHERWISE INDICATED.
2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT :
2.1 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE

o]

*]

.‘_LJ_
e

A

A,
<

ee oo

4o o8

e 4¢
+ ¢

o8

WS WU

[———POST 2100X4 MM.

AT AT TS

19x60

19x80

83

/—8-923
& |/

#

W
I

250

370 (MIN.)

19x60

B8-923

310

| e
15 110 | 110 50
TERMINAL SECTION

SCALE 1:10

VARIES (30-180) |

BOLT & NUT

SCALE 1:3

WHEN SPACING OF POSTS IS 2S5 ONLY

PLAN AND SECTION

NOT 10 SCALE

ARG

150+2.0

~~——STEEL PLATE 4 MM.THICK
100 MM. LONG

— BLOCKOUT

_J

DETAIL "A”

NOT T0 SCALE

15042
751.5
5:

A1- 023

Q7

165

AT BOLT & NUT FASTENNING

EQUAL TO SHOULDER WIDTH

T

B0x19

— BLOCKOUT
TOP VIEW

—STEEL PLATE

EDGE | OF SHOULDER

165

023

FRONT VIEW

SIDE VIEW

MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
ACCOROING TO THE TYPE OF RAIL AS SPECFIED IN TABLE BELOW.

RAIL

MIN.RAIL THICKNESS H MIN.WEIGHT OF ZINC COATING

1

CLASS

(MILLIMETER) (GRAMS FER SQUAREMETER)

TYPE

1 3.2 550

3.2 1,100

1 2.5

550
|

1,100

2.2 MECHANICAL PROPERTIES OF RAIL

MAX. DEFLECTION.
RAIL

MINULTIMATE 1 bPRCENTAGE |

MAX. LOAD MAX. LOAD

CLASS

* TENSILES STRENGTH

OF ELONGATION
Tvpe | (KG./MM.2)

TRAFFIC FACE UP
KG. DEFLECTION

(MIN.)

TRAFFIC FACE DOWN
DEFLECTION
KC | ")

1 41
41

21
21

810 50 50

75

720
1,090

1,30 75

o

1 41 21

21

680 50

75

545 50

75

41 910 720

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

2,5 BLOCKCUT SHALL BE IN ACCORDANCE WITH TS. 1228,

SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8.

2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1499 SM 400.
2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.

BLOCKOUT DETAILS

800

PAVEMENT SURFACE ——

[
|
|
|
|
|
L

SLOPE

635

2

SCALE

T STEEL PLATE
AT BOLT & NUT FASTENNING

ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. BLOCKOUT

1200

Ll Al

128

al

STEEL PLATE
(SEE DETAIL "A

<

| s00 !

8

SCALE

CONCRETE
2 —CEMENT : SAND : CRUSH ROCK
RATIO 1:3:6 BY VOLUME

|
! 100 t

Lol °

BACKUP  PLATE
15

Az

te

; <

=]

e

ERROR ALLOWABLE LENGTH
DUE TO BENDING THE RAIL

2

-

w

—BLOCKOUT
LIP CHANNEL STEEL 150x75x20x4.5 MM.

310

<Er-

| |
| DIRECTION OF TRAFFIC s

50 110110
T

310
*e S

x
i

*é G-

"
©
PAVEMENT | SURFACE——,

150 80,

250

80 |
—82 ]

RAIL SECTION

SCALE 1:3

WHITE REFLECTIVE

SHEETING TYPE |

| FOR DIVIDED HIGHWAY,
i THIS SIDE SHALL BE OMITTED

|

[=——WHITE REFLEC

SHEETING TYPI

/——PA\

w

UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1

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

R (M) S (M.)

RADIUS OF CURVE 'SPACING OF' POSTS

*HEIGHT OF FILL
H (M.)

SPACING QF POSTS
s (M)

(ON TANGENT QR > 700 4.00

H < 300 4.00

450 < R < 700 3.00

3.00

3.00 <H g 400

150 < R < 430 2.00

4.00 < H < 5.00 2.00

R <150 1.00

5.00 <H ¢ 7.00 1.00

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

= FOR SIDE SLOPE 2:1 OR STEEPER

8. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
SHALL BE PROVIDED WHERE SPACING OF POSTS IS 2S5 M.

9. UNLESS OTHERWISE SPECIFIED ON THIS DRAWING, GUARDRAIL SHALL BE IN ACCORDANCE WITH TiS. 248.
10. REFLECTIVE SHEETING SHALL CONFORM TQ TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)

11. W-BEAM GUARDRAIL INSTALLATION SEE

REMARK :

DRAWING NO. RS-605 OR RS-606.

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

FOR DIVIDED HIGHWAY, ————/

THIS SIDE SHALL BE CMITTED
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VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAMW
GUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE
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/-— SEE DETAIL "A”
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5.00 X | 400 | 400 400 |
SEE DETAIL "A" -
/f- [ SRS S| W, || WSS S N o B SEE DETAIL "B" ‘ EDGE OF | SHOULDER
o S N - _L { INTERMEDIATE POST (SEE DRAWING NO. RS—603)
C— s e LT '
-~ -— | TANGENT UNE
SRS e O T | PARABOLA CURVE I
% = - i
SEE DETAIL “A" ] I /

w
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY \_ S 0.0 ! TRAFFIC DIRECTION w2 g

SEE DETALL "A” ol 2 ~

INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PAINT EOGE LINE MARKING ‘ig & &/

SCALE 1. 500 Z\@ 5 &

als 5l &/

12.00 APPROACH_END er!vwEs S o - &
~
| 6.00 400 4 400 ;400 |.2.00 | 2.00 |1-in-0q:ffj£5? INSTALLATION OF W—BEAM GUARDRAIL AT HORIZONTAL CURVE E‘%"/
r i | l 1 DI-IGHI SCALE 1150
= ES(T:Q'(‘;REE 12.00 (APPROACH END)
A l f SEE DETAIL "C” L 4.00 400 | 400 | 400 400 VARIES 4.00
1 J e T 7 4,/ BRIOGE RALING —EDGE OF SHOULDER
pl e lels d o i e ; : / "X'(SEE NOTE 4)
SHOULDER T80 067 | 067 N SHOUCOER [ 1 ®L~Roimsxoa OBSTACLE OR HAZARDOUS rREA
: L PARABOLA CURVE— L TANGENT SECTION T0 BRIDGE T [—lgb_nas%ggsfgﬁam J S Ll I IR Y
TANGENT LINE B | vARIES |
WHITE PAINT EDGE LINE MARKING J
TRAFFIC DIRECTION s L“;‘T;U;’:;“;DE?EOFU[‘:NSARK NG FARABDLA: CURYE (SEE NOTE 4) I
| 1
B e e s e M T g A | ] |
M - TRAFFIC DIRECTION s EGINING OF 50.00 N
DETAIL "A” WITHOUT BRIDGE SIDEWALK e ummnc‘ APPROACH END f LI

S i WHITE PAINT EDCE
SEE DETAIL "B”
END ANCHORAGE APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
== I ! | | SEE NOTE 9
7 S L | 1 1 | | ] | | ] | SCALE 1:150
gy S
ne i s ol sﬁ‘l‘/ / \  BRIDGE SIDEWALK
SHOULDER L | o1& S AL SHOULDER NORMAL SHOULDER WIDTH
L PARABOLA CURVE— LTANGENT SECTION TO BRIDGE NOTES :
LA FHITE PART EDGE LINE MATKING TRAFFIC DIRECTION s WHITE PAINT EDGE LINE MARKING LANE MoTH 2 / 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
OR OUTER EDGE OF LANE o A . 2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
- - (=] -
o S T T T T T T S T T T s s - G BRIGE—— - #9 — ~ 0 &M TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
i DETAIL A" WITH BRIDGE SIDEWALK 3 * 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
B E7 s (ROADWAY SHOULDER WIDTH SAME AS FOR BRIDGE) -2 = ‘ TO VEHICLES STRIKING SUCH AS, ELECTRIC POLE, BRIDGE PIER, E£TC.
SCALE 1:150 4. SPACING "X" AND “Y™ ARE AS FOLLOWS.
4.1 "X" = 0.50 - 1.50 M. "Y" = 4,00 M. POST SPACING 2.00 M.
I 4.00 | 4.00 4.00 A=VARIES (SEE NOTE 5) 4.00 4.00 1.00 4.2 X" = 1.50 — 300 M. "Y" = B.00 M. POST SPACING 2.00 M
I . ' SPACING 4.00 MAX. 200 ) 2.00 1.00 1.00 ) P59 (050 070 5 THE PORTION OF GUARDRAIL INDICATED BY "A" SHALL NOT APPLY
& 0..
l log, I o I L., qu H‘:f il IF EMBANKMENT HEIGHT IS LESS THAN 4.00 M. (SIDE SLOPE 1.5 : 1 MAX.)
H
- ‘_D S H 6 THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
1 =0 - __ | I 1 I T 1T THORTW I 5+0.126 | END RAIL (SEE NOTE 7) ! OF D AND 1 OR OTHERWISE INDICATED.
L Lo Lo N Lo Lo 7. DIVIDED HIGHWAY DO NOT NEED END RALL
- ELEVATION OF GROUND UNE ELEVATION SIDE VIEW
Ly ——END ANCHORAGE END RAIL 8. GUARDRAIL SHALL CONFORM TO TIS. 248.
56 oso@lﬁ: °57€|’E§, E :E'G"’S H‘E :E.sss E :E_tm ﬂz :E_535 SCALE  1: 50 9. THE PLAN SHALL SEE DETAIL "D" ON THE DRAWING NO. RS-606.
/m- ! 10. IN CASE OF ROADWAY SHOULDER IS WIDER THAN BRIDGE SHALL SEE THE

0.08 0.34 0.08

SCALE

TERMINAL SECTION

aos, 034, 1008

L

2-¢ 5/8 GALVANIZED
STEEL BOLT @ 0.20 M.

4— = —— =+

PLAN CONCRETE ANCHOR

SCALE

1:25

0.30

0.50

0.635

CONCRETE 1:3 BY VOLUME

0.70

DETAIL "B”

SCALE

il

25

ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAILI
1

TRAFFIC DIRECTION —®=—

“—INNER SURFACE

OF BRIDGE RAIL

PLAN

0.50 0.50 ,0.30
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__\C’_—

: 75

NG

e
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+
/s
* o
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|
l0.11/0.1]
0.70

0.05 0.05

NG

W—BEAM CONNECTION TO BRIDGE
0

NOT T

M16 EXPANSION BOLT
0.15 M. LONG

ELEVATION
DETAIL "C"

SCALE 1:25

SIDE VIEW

12.00 APPROACH END

0.370 (MIN.)

RAIL
SCALE

0.096

0.027
BRIDGE RAILING
/ /777—1.\16 EXPANSION BOLT

0.15 M. LONG

0.08 0.004 ¢ 0.023-
0.084

ERROR ALLOWABLE LENGTH
DUE TO BENDING THE RAIL

DRAWING NO. RS-606.
- MARKINGS SHALL BE IN ACCORDANCE WTH THE DEPARTMENT OF HIGHWAYS'
TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TS. 542.

=

A
s
G

WARRANTING FEATURES FOR

0.014

W—BEAM GUARDRAIL INSTALLATION

1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
(7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1,

2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
EMBANKMENT IS MORE THAN 3.00 M.

0.313

0.05

3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 1.50 M.

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

0.082

0.313

0.019 x 0.06
3.2 MM. THICK

0

0.32

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT

SECTION

TO SCALE

SPLICE
NoT

0.05

DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
GUARDRAIL
INSTALLATION AND W-BEAM GUARDRAIL APPROACH TYPE-I
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L (MAX. 3.00)

| (SFE NOTE 9)

_ | f == ii
-1 ]
= - le 1
|
|
Y ol e — -~ FLOW LINE G— - - i~ - —— - ——==— FLOW LINE G —-— + e = FLOW LINE
~ INTERIOR JOINT SPACE - T ——\
SHALL BE MORTARED
FLUSH ON LOWER HALF
OF PIPES (CEMENT AND
SAND RATIO 1:2 BY VOLUME)
—_ - — ——--—-—-—-—-—--—u*—ﬁ--—-——-—-—-(‘t_ o
3 5 5
1
MORTAR 1:2 8Y VOLUME—— /_JEL RUBBER RING
TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
i WITH RUBBER RING
o~ t J et
- — PIPE CONNECTION DETAILS
R NOT T0 SCALE
| & ‘s
TABLE 1- SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.C.PIPE CULVERT|  INSIDE WALL MIN. CIRCULAR CRUSHING LOAD |  MAXIMUM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CLASS DIAMETER m REINFORCENENT T0 PRODUCE  [CRUSHING LOAD STRENGTH FOR 15x15x15 CM.|  R.C. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
: 0.30 CM. CRACK | (KG./M.) CONCRETE CUBE AT CULVERT NOT
Rl 0] CM. . /M.
g "Sé“': 100) ((CM)} (e EELD WIOTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TIS 128.
| (£€ RoTE: 9} | . i ourer | CRACK LENGT 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
o g — “ - (KG./M.) MPa.{KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
- I oo . ~ 080 — = REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
40 6.0 25 - %080 8130 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 7.0 38 - 5,100 7.650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
om0 (MEASURED FROM INNER WALL)
B & o #= 3 O
2 9 73 37 sa28 L 35.(357) 1.0 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
YR (| ST B Y . 80 9.5 58 41 . 8,160 12,240 . SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
' 3.3 LONGITUDINAL REINFORCEMENT SPACING rOR PIFE SI7E © 30 CM.
100 1.0 7.0 5.2 10,200 15,300
J OR SMALLER SHALL BE A MINIMUM OF 4-8 4 MM. BARS OR
120 125 8.9 6.8 12,240 18,360 S 8- 4 MM. BARS FOR PIPE ¢ 60 CM. OR LARGER.
4 i o 5% G 45560 40 (408) i 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
TO # 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
Dll —3*—— 0 50 15 = 1830 3060 M ™ ® 100 CM. TO # 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
"I | —': e ur b 40 6.0 15 = 2,650 4,080 THAN THEIR WALL THICKNESS.
o sl
4, THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
| 50 7.0 1.5 - 3,320 5,100
L (MIN. 1.00) |d| CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) 5 0 7.5 1.5 = 3.980 6.120 S 4n 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
80 a5 40 = 5,300 8.160 ’ TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYPE
6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
100 1.0 4.2 32 6,630 10,200 Sl
Wl CEMENT MORTAR (1:2 BY VOLUME
DETAIL OF R.C. PIPE CULVERT b 5 ‘ ;
NOT T0 SCALE 120 125 51 3.8 7,960 12,240 7. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 5.5 9,950 15,300 Fd THE SOFT CLAY WITH CBR. < 2%
8. RUBBER RING SHALL CONFORM TO TIS. 237
D+2T+14 W 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D+2T 7 .6 M © 040 i 2-9 6 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
i R.C.PIPE CULVERT| INSIDE WAL PIPE END DETAILS (CM.) UNDER PAVEMENT.
e CLASS DIAMETER (n 11,REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
™~ L L ' 3
f o ) (C BELL & SPIGOT TYPE TONGUE & GROOVE TYPE ORBER SIBERATR..
N7 _+ (cH.) \ t [
: { |‘ t1 2 Lj 4 (L?IN.) a b c d
: : ‘I 30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
-+ -+
=y [ B -
x }E 4 CLEAR (TYP.) o o F 40 5.0 6.7 75 0.4 a7 18.0 2.3 1.0 2.7 3.0
o AR L o
¥l +
& i & 50 7.0 7.0 86 0.4 105 | 210 28 1.0 3.2 4.0 -
N EN
L 60 7.5 7.6 9.1 0.4 1.4 225 2.8 1.5 3.2 4.0
41 . 23 KINGDOM OF THAILAND
| I il 80 9.5 8.9 1.1 0.4 13.7 28.5 38 1.5 4.2 45 MINISTRY OF TRANSPORT
i~ i
100 1.0 9.5 126 0.4 150 | 330 43 2.0 47 45 DEPARTMENT OF HIGHWAYS
PROPOSED PIPE CULVERT STANDARD DRAWING
2-RB 6 MM. AROUND R.C.COLLAR 120 12.5 101 14,1 0.4 16.5 375 4.8 2.5 52 5.0 R.C. PIPE CULVERT
RB 6 MM. © 0.40
EXISTING PIPE CULVERT DIMENSION AND REINFORCEMENT DETAILS
R.C.COLLAR W = 15 CM. FOR D LESS THAN 60 CM. 150 15.0 10.0 16.6 0.4 17.7 45.0 57 3.0 6.3 6.0
W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGNED : D.OH. & CONSULTANTS ’cnsckm: m‘,“/'mm o “MQOCT 2015
i i
TRANSVERSE SECTION LONGITUDINAL SECTION — NN scALE - Rd\HOWN
. (DIRECTOR OF lDCATnI’ & DESIGN BUREAL oW Dsy1
G NO. —
PIPE EXTENSION T—
NOT TO  SCALE Rer. REvision SGNATURE | DATE ) iin BscTon SN w-ﬁa

RUBBER RING

-ﬁ n‘ q.- - o £
(Wwaninn Andlafvg)
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r FINISHED GRADE |

/“-‘BACKFILL

GR 0.50 MiN.
9.00 MAX.

D/2

COMPACTED
EMBANKMENT

ORIGINAL GROUND LINE

ig

770N =
A —{0/4 2 N
T

NN

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

LEAN CONCRETE 1:3:6 BY VOLUME

- TONGUE AND GROOVE TYPE

D = INSIDE DIAMETERS

ORIGINAL GROUND LINE- |

—FINISHED GRADE T - BACKFILL
1 I
[ / !
TRENCH WIDTH i
Y 3
Iz forrieg = |
= L g |
oo (A L '
Sle
o ‘0
S —l e anp sPicoT TvRE

WITH RUBBER RING

COMPACTED

EMBANKMENT

]

od 2NN

\ {
=30 CM.  SAND

-

LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

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

€
l—FINISHED GRADE 1‘ /—BACKFILL
1
TRENCH WIDTH
>
: =
&
= g
o~ o o
~|@
ol = g
% '6:»-
<z
I ﬁ..g
33
o=z
<
S
ORIGINAL GROUND LINE— ]
AN L
= XN
30 CM. SAND :

PREPARED SUBGRADE

(b) ORDINARY BEDDING

€

i
K
T
; /—PAVEMEN

@ 4!
LIGHT WEIGHT MATERIAL BACKFILL N j
AT I OO T AT LTI JOLIRT TN
SN R
L@ d= nDo + {n—I) Do/2
Do= QUTSIDE DIAMETER OF CULVERT

n= NUMBER OF ROWS OF CULVERT

LONGITUDINAL SECTION

NOTES :

REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)
A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M.
1. THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.

2. THE PIPE LINE LAYOUT SHALL BE SUITABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG
THE LINE OF CULVERT SHALL BE PREPARED TO THE SPECIFIED SLOPE.

w

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

b

AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH IN A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERUNE OF THE PIPE SHALL BE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE

UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

B.) CONSTRUCTION METHODS WHEM FILL HEIGHT EXCEEDS 1.20 M.
1. PIPE INSTALLATION SHALL BE BY TRENCH METHOD. SUBGRADE SHALL BE FIRST
CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 CM. OVER TOP OF PROPOSED PIPE.

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

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

. THE TRENCH BED SHALL BE PREPARED TO THE SPECIFIED SLOPE BEDDING TYPE SHALL BE
(a).(b) OR (c) DEPEDING ON FOUNDATION SOIL AN AS DIRECTED BY THE ENGINEER.

~

3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWING. BACKFILLING

OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
JOINT HAVE BEEN COMPLETED.

»

. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1.
BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE ENGINEER.
METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.
COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

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

1. AFTER EXISTING GROUND HAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION.
CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION B

[S]

. THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION (&

U

WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL P OUPASTEG 10

THE @ — @ LEVEL, “d" METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.

CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERVISION BY THE ENGINEER.

o

. A TRENCH SHALL BE EXCAVATEIi TO A WIDTH "d" METERS WTH VERTICAL, SMOOTH WALL AND
BACKFILL WITH UGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINEER.

@

. A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE @& — ®
LEVEL AS DESCRIBED IN NOTE 4 & S ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL.

. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE

SCALE 1: 250 B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE ® — © LEVEL IS REACHED.
CASE |l : GENERAL SOFT FOUNDATION, CBR > 2%) : E—— 7. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NCTE 5 ABOVE EXCEPT BACKFILL
: SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
.I-L o l WITHOUT COMPACTION.
FINISHED GRADE BACKFILL :
|_ i | 8. THE REMAINING EMBANKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND
) | COMPACTED BY METHODS NORMALLY USED.
: 9. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
TRENCH WIDTH e @ T T @
§ | | | f
:E | ! ! |
‘ : 3 1 : |
: - i ®
o & g 0 . |
1= . | I
Ei“’- 0.30 = 1 I |
i alz ¥ | I !
P | iz 3 i
el =W o Y i R, | | S
i 22 2 ®‘ T . 4 @
—1 &z o 1 | |
=< ..1‘ | I
&2 £ ! ! ;
ORIGINAL GROUND LINE— _ @ ! | o i ;
] , ! -
B 0 .
gz S xS : 1 b I
: 0.30 o/2 .. 030
7z 1 b4 o OVER PIPE ﬁ‘j' t—l i
30 CM. MIN. & 0750 WMAX. o l— ——— |
10 ou. sap ' KINGDOM OF THAILAND
EARTH CUSHION MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
AP
CASE (Il : ROCK OR UNYIELDING FOUNDATION Rsé”g‘!‘:; DSGT:‘ERT
COMCRETE CRADLE BEODING — @ ° @ gy
1:3:6 BY VOLUME INSTALLATION DETAILS
SECTION ® - ® DESIGNED : 6.0H. & CONSULTANTS |cnscxzn: B e loaTe: ocT 2015
s SCALE: ,Psm\wm
R.C. PIPE CULVERT INSTALLATION FILL ABOVE PIPE OVER 9.00 M. ) (DRECTOR OF LOCATION & DESIGN BUREAU) ]
R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NOT 10 SCALE \““"“"‘0- BS-102
NOT TO SCALE APPROVED : "y ET HO.
REF. ReEvision SIGHATURE | DATE (FoRt DRECTOR GENERAL) £ Vi

p

a d & av o ¢
(wauiei Andlafiug
Henemsuraamaaiany
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0415 0.50 0.15
SIDE DITCH
0.10 0.05 0.05 0.10
I _ l 0.125, 0.50 0.125
TR 0.075 | 0.05 0.05 0.075
S s 8812 MM. 0o e
~. R.CP, 1-90.60 M. ~R.C. MANHCLE TYPE "8” R COVER o] | I"
ffffffffffffff - Sy . wew  $9 MM. D.10 LOMG @ 0.20 M.— 10-89 MM. o)
—— R.C. DITCH TYPE "A" OR TYPE "B"  ANCHORAGE BAR \ /f = ! i
-”‘- / | e .
- / = SURFACE ! R.C. COVER 4-96 MM.
TN 9‘ 0 |e——FA———| n D}_
7 [T T N c /7 o Sl e ease cose | o
% L 1 e S— E‘_ M= - & R N
g L 50x50x4 MM, SURFACE COURSE
wy
o 69 MM. ® 0.15 M. ‘_‘ ) P.N.C. CAP r ’ 29 MM. @ D.15 M.
S - AV o . —99 MM. © 0.15 M.
T . —PVC. PIPE #1" @ 2.00 M. INTERVAL WEEP HOLE 3 T T
b =l / —96 MM. © 0.20 M. WITH PERFORATED HOLE 96 MM. @ 2 CM. < -/ —_ . - 8015 M
g s b WITH 45° DIAGONAL, AROUND THE PIPE, o ,
-l < @ b COVER WITH GEO TEXTILE g
- e - 5 e ,,A,._________,fﬁ%,d__{ 10-¢6 MM. P @
B & -] =99 MM. @ 015 M. r
= ] 0.05 /7 L o
o v (;)/ ] / S 0.05
5 . 3 AT q 8B MM
g < — T . - Pel a/ i/ ‘J -
o = e 3 5 ST e LEAN CONCRETE 1:3:6 BY VOLUME ol = e
I o B e B * = = 2 4 i ~=} —EAN CONCRETE 1:3:6
3 2 o= F i o . : BY VOLUME
= = -t COMPACTED COARSE SAND ]
= < = —_— COMPACTED COARSE SAND
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DESIGN AND SPECIAL PROVISION FOR GABION WALL
1. GENERAL DESCRIPTIONS
GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH, RECTANGULAR IN SHAPE, FILLED
WITH STONE AND USE TO BUILD RETAINING WALLS, REVETMENTS AND ANTI-EROSION WORKS. A FILTER LAYER,
TODAY OFTEN A GEOTEXTILE, IS PLACED BETWEEN THE GABIONS AND THE BACKFILL IF THERE IS A DANGER
OF SOIL PARTICLES BEING WASHED OUT THROUGH THE ROCK FILL BY SEEPAGE OR WAVE ACTION.
2. ADVANTAGES OF GABION WALL
GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PRQUJECTS:
2.1 FLEXIBILITY: GABIONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAN ADJUST TO DIFFERENTIAL
SETTLEMENT AND LATERAL MOVEMENT.
2.2 PERMEABILITY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH—CAPACITY DRAINAGE SYSTEMS. i
2.3 LOW LEVEL OF WORK SKILL REQUIRED: TRAINING OF UNSKILLED LABOR IS POSSIBLE WITHIN A SHORT TIME.
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN BE USED. SPEEDY
CONSTRUCTION.
3. MATERIALS
3.1 HEXAGONAL WOVEN WIRE MESH
THE NETTING IS MECHANICALLY WOVEN IN A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAN STRETCH OR CONTRACT IN TWO DIRECTIONS IN ITS OWN PLANE SO THAT A RECTANGULAR WIRE MESH BOX
FILLED WITH QUARRIED STONE OR RIVER SHINGLE CAN DEFORM IN ANY DIRECTION.
4. CORROSION AND DAMAGE OF GABIONS
IN THE USE OF GABIONS THE FOLLOWING MATTERS SHOULOD BE CONSIDERED.
4.1 GALVANIZED WIRE. HEXAGONAL WOVEN MESH GABIONS SHOULD BE MADE FROM WIRE GALVANIZED
TO BS 443 STANDARD. GALVANIZED GABIONS MAY BE USED WHERE THE EXPECTED UFE TO THE
GALVANIZED WIRE IS SUFFICIENT FOR THE INTENDED UFE OF THE STRUCTURE. GENERALLY, GALVANIZED WIRE
IS USED FOR NORMAL ENVIRONMENT WHERE THE EFFECT OF WATER OR ACID SOIL IS NOT MUCH.
IF THE CONDITIONS ARE AGGRESSIVE TO THE GALVANIZED WIRE COATING, THE USE OF GALFAN COATED
WIRE (ALU—ZINC) OR POLYVINYL CHLORIDE (PVC) COATED WIRE SHOULD BE CONSIDERED.
4.2 GALFAN COATED WIRE. THE GALFAN COATING HAS MORE CORROSION RESISTANCE THAN NORMAL
GALVANIZED COATED OF ARQUND 3 = 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINIUM
(5%) AND ZINC (95%) AND SHALL HAVE SPECIFICATION ACCCURDING TO ASTM A856/A B56M-98.
GALFAN COATED WIRE WILL BE USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA LIFETIME
OF COATING IS REQUIRED.
4.3 PVC COATED WIRE. THE PVC COATING SHOULD CONFORM TO BS 4102. THE RADIAL THICKNESS OF
THE COATING APPLIED TO THE GALVANIZED WIRE CORE SHOULD BE A MINIMUM OF 0.25 MM. THE PVC
SHOULD BE SUFFICIENTLY BONDED TO THE GALVANIZED WIRE CORE TO PREVENT A CAPILLARY FLOW OF WATER
BETWEEN THE WIRE AND THE PVC COATING LEADING TO CORROSION. THE CONDITION SUITED FOR PVC
COATED GABION IS SEVERE CONDITION SUCH AS RIVERBANK AND WHERE HIGH CORROSION SOIL (ACID
SOIL) OR WATER IS FOUND.
4.4 DAMAGE BY ABRASION. GALVANIZED, GALFAN AND PVC COATED WIRE MAY BE DAMAGED BY
ABRASION, BY MOVING SHINGLE IN RIVER BEDS AND ON COASTAL FORESHORES. IN MOUNTAIN RIVERS,
WHERE THE HEAVY WATERBORNE MATERIAL USUALLY TRAVELS ALONG THE BED. GALFAN AND PVC GABION
MESH HAS BEEN SATISFACTORY IN THE CONSTRUCTION OF RIVER WALLS WITH VERTICAL WATER FACES BUT
" ANTI-SCOUR APRONS WITH HORIZONTAL SURFACES SHOULD BE AVOIDED. GALVANIZED MESH IS MORE
EASILY ABRADED IN THESE SITUATIONS.
4.5 ON COASTAL FORESHORES, PVC COATED GABIONS ARE UNSATISFACTORY WHERE LARGE SHINGLE, OR
HEAVY ABRASIVE MATERIAL, IS LIKELY TO BE THROWN AGAINST, OR, WASHED OVER THE STRUCTURE BY
WAVE ACTION. HOWEVER, 'N THIS EXTREME CONDITION THE PVC—GALFAN COATED GABION IS MORE
FAVOURED,
5. DESIGN CONSIDERATIONS
5.1 WALL GEOMETRY
TYPICAL CROSS SECTION OF GABION WALLS ARE SHOWN IN FIGURE 1 DEPENDING ON THE PROPERTIES
AND THE SLOPE OF THE BACKFILL, THE BASE OF A GABION WALL MAY RANGE FROM 50 TO 80% OF ITS
HEIGHT. IT IS COMMON PRACTICE TO TILT THE WALL BACKWARD AT AN ANGLE OF ABOUT €' (1:10) TO
INCREASE WALL STABILITY, HIGH WALLS MAY REQUIRE A CONCRETE FOOTING, BUT IN GENERAL ONLY LITTLE
FOUNDATION PREPARATION NEEDS TO BE DONE. THE CHOICE OF EITHER BATTERED OR STEPPED FACES
RESTS WITH DESIGNER; STEPPED FACE RECOMMENDED IF WALL IS MORE THAN 3.00 M HIGH.

TR I\B_{

(A) BATTERED FACE

(B) STEPPED FACE

FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL
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5.4 DESIGN
5.4.1 GENERAL

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

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

TYPE OF ROCK UNIT WEIGHT (KN/CU.M)
BASALT 29
GRANITE 26
HARD LIMESTONE 26
TRACHYTES 25
SANDSTONE 23
SOFT LIMESTONE 22

TABLE 2 SUMMARY OF DESIGN PARAMETERS

MATERIALS UNIT WEIGHT (KN/CU.M) ANGLEOF, IP‘(LEEZGIAL FRCTION COHESION (KPA)
SELECTED BACKFILL 20.00 32.00 0.00

FOUNDATION 20.00 30.00 0.00

ROCK-FILLED 25.00 - =

5.4.2 EQUILIBRIUM OF THE WALL
THE RETAINED SOIL WILL EXERT ACTIVE PRESSURE OVER THE ENTIRE WALL HEIGHT, BUT WITH NO
HYDROSTATIC PRESSURE.
THE CROSS SECTION OF A GABION WALL, AS A MASS GRAVITY STRUCTURE, SHOULD BE
PROPORTIONED SO THAT THE RESULTANT FORCE AT ANY HORIZONTAL SECTION LIES WITHIN THE
MIDDLE THIRD OF THAT SECTION. THE THRUST EXERTED BY THE BACKFILL ON A GABION WALL
ACTS AT THE PERPENDICULAR TO THE WALL. THIS ANGLE CAN BE ASSUMED TO EQUAL THE DESIGN
VALUE OF EFFECTIVE ANGLE OF SHEARING RESISTANCE DUE TO THE ROUGHNESS OF THE GABION
SURFACE, WHICH MAY BE ASSUMED TO BE A SOIL TO SOIL FRICTION SURFACE.
WHEN RETAINED SOIL IS SUPPORT BY A HEEL TO THE WALL THE SOIL MAY BE ASSUMED TO BE A
PART OF THE WALL AND THE DESIGN ASSUMES A VIRTUAL VERTICAL REAR FACE.
WHEN CALCULATING THE RESISTANCE AGAINST SLIDING FORWARD THE ANGLE OF FRICTION SHOULD
BE TAKEN AS THAT OF THE FOUNDATION SOIL AND NOT AS THAT BETWEEN STONE RUBBLE AND
THE SOIL. THE ANGLE OF FRICTION BETWEEN THE BASE OF GABION WALL AND GRANULAR SOIL MAY
BE ASSUME 0.9 TIMES THE ANGLE OF INTERNAL FRICTION OF SOIL. THE GABION WALL CAN BE
BUILT ON A SLOPED FOUNDATION TO INCREASE THIS RESISTANCE.
WHEN CALCULATING THE MAXIMUM PRESSURE AT THE BASE OF GABION WALL MUST BE LESS THAN
THE ANTICIPATED BEARING CAPACITY OF THE SOIL UNDER THE WALL.

5.4.3 DESIGN ASSUMPTIONS

5.431 STEPPED FACE WALL WITH HORIZONTAL BACKFILL

5.4.3.2 BACKFILL MATERIAL BEHIND GABION WALL IS COHESIONLESS SOIL

5.4.3.3 NO GROUNDWATER ACTING BEHIND THE WALL (FREE DRAINAGE) IN THE CASE OF GABION
WALL LOCATED IN THE ARID REGION OF SIDE SLOPE.

5.4.3.4 ASSUME DRAWDOWN CONDITION FROM UPPERMOST TO THE HEEL OF GABION WALL IN THE
CASE OF GABION WALL LOCATED IN THE SIDE SLOPE AND ADJACENT WITH WATERFRONT
REGION.

5.4.3.5 SUPERIMPQSED LOAD OVER THE BACKFILL MATERIAL 15 KPA

5.4.3.6 NO CONSIDERED EARTHQUAKE LOADING IN THE DESIGN SITUATION

5.4.3.7

ASSUME THE WALL TILT AWAY FROM THE SOIL RETAINED. WITH SUFFICIENT WALL TILT, A
TRIANGULAR SOIL WEDGE BEHIND THE WALL WITH FAIL. THE LATERAL PRESSURE FOR THIS
CONDITION IS REFERRED TO AS ACTIVE EARTH PRESSURE (KA)
5.5 CALCULATIONS
5.5.1 ACTIVE EARTH PRESSURE, KA
5.5.2 STABIUTY AGAINST SLIDING (FS—SLIDING)
5.5.3 STABILITY AGAINST OVERTURNING (FS—OVERTURNING)
5.5.4 BEARING CAPACITY OF FOUNDATION (Q—ALLOWABLE)
5.5.5 OVERALL STABILITY (FS—OVERALL)
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 THAN 1.50.
5.6.3 BEARING CAPACITY OF FOUNDATION SHALL NOT BE LESS THAN 3.00.
5.6.4 OVERALL STABILITY SHALL NOT BE LESS THAN 1.30.
6. CONSTRUCTIONS
6.1 POSITIONING CAGES
EMPTY CAGE MAY BE PLACED SINGLY OR JOINED TOGETHER IN GROUPS. WOVEN WIRE MESH
GABIONS MAY BE STRETCHED WATH A SMALL WINCH BEFORE THEY ARE WIRED TO ADJACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE—FILLED
BEFORE THEY ARE PLACED BY CRANE.
THE CAGES SHOULD BE TIGHTLY FILLED WITH SOME OVERFILLING TO ALLOW FOR SUBSEQUENT

5.6

6.2 MARINE APPLICATIONS

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

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

SUBMISSION

THESE RECOMMENDED DRAWINGS SHALL BE USED ONLY AS THE GUIDELINE FOR THE DESIGN OF GABION
WALL. THE CONTRACTOR FOR THE GABION WALL SYSTEM SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS
AND SHOP DRAWINGS TO ENGINEER FOR REVIEW AND APPROVAL BEFORE BEGINNING OF THE
CONSTRUCTION OF THE GABION WALL. THE SUBMITTED SHOP DRAWINGS SHALL COMPLY WITH THE DESIGN
PLANS, AND INCLUDE ALL DETAILS, DIMENSIONS, QUANTITIES AND ANY INFORMATION REQUIRED TO LAY OUT
AND CONSTRUCT THE WALL. THE INFORMATION SHALL INCLUDE, BUT NOT BE LIMITED TO, THE FOLLOWNG:
7.1 PLAN DRAWNNG FOR EACH WALL

7.2 TYPICAL CROSS SECTION DRAWING FOR EACH WALL

7.3 DETAIL FOR CONSTRUCTION

7.4 GEOTECHNICAL AND SOIL INVESTIGATION REPORT

7.5 DESIGN REPORT

7.6 MATERIAL SPECIFICATIONS

7.7 SUMMARY OF LABORATORY TESTING AS INDICATED IN 7.6

6.3

KINGDOM OF THAILAND
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SETTLEMENT. HORIZONTAL INTERNAL BRACING WIRES SHOULD BE FITTED BETWEEN THE OUTER AND e GARD DRAWG
9.2 UNIT WEIGHT OF ROCK—FILLED GABIONS INNER FACES AT 0.33 M CENTRES GABIONS WHICH ARE DEEPER THAN 500 MM. WHEN FILLED, THE
THE UNIT WEIGHT OF ROCK—FILLED GABIONS IS ABOUT TWO-THIRDS OF THE UNIT WEIGHT OF THE ROCK SOLIDS. GABIONS LIDS SHOULD BE PROPERLY CLOSED WITHOUT GAPS, AND WIRED DOWN. THE VERTICAL GABION
THIS MEANS THAT THE USE OF TYPICAL HARD LIMESTONE OR GRANITE RESULTS IN A FILL WEIGHT OF ABOUT 17 JONTS BETWEEN INDIVIDUAL UNITS SHOULD BE STAGGERED IN ADJACENT COURSES, TO GIVE A DESIGN AND SPECIAL PROVISION
KN/CUM. OTHER TYPICAL VALUE OF ROCK AS SHOWN. IN TABLE 1. BETTER APPEARANCE AND TO PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES. DESED s T |CHECKED__ il P Sere
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THE ADHESION OF THE ZINC OR GALFAN COATING TO THE WIRE SHALL BE SUCH THAT WHEN THE WIRE IS

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

FOR PVC ADDITIONAL COATING, THE POLYVINYL CHLORIDE (PVC) SHALL HAVE EXTRUDED ONTO THE WIRE
AFTER COATING IT WITH ZINC OR GALFAN. THE PVC COATING SHALL BE IN GREY COLOUR AND HAVING

NOMINALLY 0.50 MM AVERAGE THICKNESS WITH A TOLERANCE OF % 0.05MM, AND NOWHERE SHALL BE
LESS THAN 0.40 MM THICKNESS. E

WRE MESH

WIRE MESH SHALL BE MECHANICALLY PRE—FABRICATED TO BECOME A UNIFORM HEXAGONAL WOVEN

MESH WHEREIN THE JOINTS ARE FORMEC BY TWISTING EACH PAIR OF WIRES THROUGH THREE HALF—TURNS
(COMMONLY KNOWN AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVELING 1S PREVENTED.

DOUBLE-TWIST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CAN
BE SPECIFIED IN TABLE 6.

b

X
| |

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

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

12.

FIGURE 4 GABION ERECTION

STRETCHING

FINAL STRETCHING OF THE GABION BOXES SHALL BE CARRIED OUT USING A PULL-LIFT OF AT
LEAST ONE TON CAPACITY, FIRMLY SECURED TO THE FREE END OF THE ASSEMBLED GABION BOXES
(FIGURE 4 (B)).

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

. FILLING

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

THE FRONT FACE AND ALL OTHER FACES WHICH WILL BE EXPOSED IN THE COMPLETED STRUCTURE
SHALL BE “HAND PACKED" WITH THE STONES PLACED SO AS TO PRODUCE A NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND VOIDS.

MATERIAL SPECIFICATIONS OF GABION 6. SELVEDGES GABION BOXES SHALL BE FILLED UP IN STAGES AND HORIZONTAL BRACING WIRE INSERTED AS
1. GENERAL NOTES THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EDGES OF FILLING IS BROUGHT UP.
] END PANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH IS A MECHANICAL FILLING EQUIPMENT MAY BE USED WITH THE APPROVAL OF THE ENGINEER AND
GABIONS SHALL BE MESH TYPE “B" WOVEN HEAVILY ZINC OR GALFAN COATED (WITH OR WITHOUT PVC) ARGESIMAMETER TN ATHE E OB AWRE. H T et
WIRE MESH BOXES CF DIMENSIONS IN ACCORDING WITH ASTM A975. AT LEAST TWO SELVEDGE WIRES ON EACH GABION BOX SHALL BE ADDITIONAL COATED WTH FVC AND PROVIDING-ADEQUATE PRECAUTIONS . ARE TAKEN 10, PROTECT, THE ENC- COATING FROMZASRASION
ALL MATERIAL SUPPLIED MUST BE ACCOMPANIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY UNIQUELY EMBOSSED WITH MANUFACTURER NAME APPROXIMATELY EVERY 500 MM. DURING FILLING OPERATICNS.
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL BE SOURCED FROM AN 7. DIAPHRAGMS AND END PANELS TENSION ON THE GABION BOXES SHALL BE RELEASED ONLY WHEN FULLY LACED AND SUFFICIENTLY
1S0.9001 GERTIFIED FACTORY. THE END PANELS AND DIAPHRAGMS SHALL BE MECHANICALLY SELVEDGED ON THE TOP AND VERTICAL SIDES. FULL TO PREVENT THE MESH FROM SLACKENING.
ALL/MATERIAL SHALL BE: SOURCED! FROM ‘& MANUFACTURER 'WHO HAS AN: INTERNATIONALLY ACCEFTED THE END PANELS SHALL BE ATTACHED BY MECHANICALLY TWISTING THE CUT ENDS OF THE MESH WIRES AT ALL GABIONS SHALL BE OVERFILLED BY 25MM USING FLAT STONE TO ALLOW FOR MINOR
PRODUCT / SYSTEM CERTIFICATION, WHICH ANALYZES ALL ASPECTS OF THE PRODUCT / SYSTEM INCLUDING: THE BOTTOM OF THE PANEL TO THE SELVEDGE WIRE ON THE BASE OF THE GABION. SETTLEMENT AND TO PROVIDE A LEVEL SURFACE FOR SUBSEQUENT LAYERS.
11 DESIGN SIMILARLY, THE DIAPHRAGMS SHALL BE CONNECTED TO THE BASE BY A SPIRAL WIRE PASSING IN TURN
1.2 INSTALLATION THROUGH MESH OPENINGS OF THE BASE AND FACH MESH OF THE DIAPHRAGM PANEL. THE WIRE FOR THE :
1.3 MAINTENANCE AND REPAIR, AND SPIRAL SHALL BE OF THE SAME TYPE OF THE MESH WIRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER.
1.4 DURABILITY 8. LACING AND BRACING WIRE
2. BOX SIZES THE DIAMETER OF THE LACING AND BRACING WIRE SHALL BE 2.20 MM. THE LACING WIRE SHALL BE
' SUPPLIED IN THE QUANTITY OF 5% OF THE TOTAL GABION WEIGHT TO ENABLE THE LACING AND BRACING TO
GABIONS SHALL BE MECHANICALLY PRE-FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND o UnibgRTacER
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SITE INTO RECTANGULAR BASKETS OF THE 0. ROCEFEE —
STANDARD SIZES AS SPECIFIED IN TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWINGS. s
THE MATERIAL USED FOR GABION FILL SHALL BE CLEAN, HARD, DENSE AND DURABLE STONE, ROUNDED OR
TABLE 3 TYPICAL STANDARD SIZE OF GABION ANGULAR SHAPE.
MESH TYPE g NO ROCK SHALL EXCEED 250MM AND AT LEAST B5% BY WEIGHT OF THE STONES SHALL HAVE A SIZE
LENGTH, L (M) 1.00, 1.50, 2.00 and 3.00 EQUAL TO OR LARGER THAN 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.
o o : 10. ASSEMBLY (B)
; .00
PRIOR TO ASSEMBLY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND AND STRETCHED FIGURE 5 ROCK FILLING TECHNIQUE
DEPTH. D (M) 0.50 AND 1.00 TO REMOVE ALL KINKS AND BENDS (FIGURE 3 (A)). 14. FINAL LACING
CIAPHRAGM SPACING (M) EVERY 1.00 THE GABION BOXES SHALL BE ASSEMBLED INDIVIDUALLY, BY RAISING THE SIDES, ENDS AND DIAPHRAGMS, CLOSING AND LACING DOWN OF LIDS SHALL PROCEED AS SOON AS PRACTICABLE AFTER FILLING
ENSURING THAT ALL CREASES ARE IN THE CORRECT POSITION AND THAT THE TOPS OF ALL FOUR SIDES OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELHOOD OF STORM OR FLOOD DURING CONSTRUCTION.
ALL GABION DIMENSIONS FOR THE ABOVE STANDARD SIZES SHALL BE WITHIN A TOLERANCE LIMIT OF % AND THE DIAPHRAGMS ARE EVEN. LIDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SUITABLY DESIGNED CLOSING TOOLS AND
5.00% OF THE REQUIRED NOMINAL SIZE. THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF LACED DOWN SECURELY THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING
THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF ONE METER LENGTH, EXCEPT FOR THE 1.5M INTERNAL DIAPHRAGNMS TO THE SIDES (FIGURE 3 (8)). THE LACING METHOD DESCRIBED ABOVE BEFORE COMMENCING WORK ON THE NEXT LAYER OF
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED. L At LA SHALL Bohiletite. B S Tt ENOOR TS CAGINGRES TIGHTEY AR QU THE GABION. THE ENDS OF ALL TYING AND BRACING WIRES SHALL BE TURNED INTO THE GABION BOX
3. WIRE DIAMETER AND STRENGTH SELVEDGE. IT SHALL THEN PASS ROUND THE TWO EDGES BEING JOINED USING ALTERNATE SINGLE AND 15 gg;ﬁ::ﬁzo:of :;g:u'gf"ﬁ:;gtﬂw‘
ALL STEEL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING DOUBLE LOOPS AT 100MM INTERVALS AMD BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS RECARDING FOR THE MATERIAL (GABION) THAT
CONSTRUCTION SHALL BE ACCORDING TO EN10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN LACING WIRES SHALL BE TURNED TO THE INSIDE OF THE BOX ON COMPLETION OF EACH LACING OPERATION ML B S0 N e PROECT T0- THE. DESIGNER 107 TiE DANER'S: REFRESENTANIVE FoR
THE TABLE 4. (FIGURE 3 (C) AND 3 (D). EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOINT OPENING APPROVAL. THESE DOCUMENTS SHALL BE SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE DURING FILLING. TIGHTNESS OF THE LACING IS ESSENTIAL. WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE AS BELOW;
15.1 COPY OF MANUFACTURER'S I1SO 9001 CERTIFICATION
YIELD TENSILE STRENGTH 2 :
TYPE OF WIRE WIRE DIAMETER (MM) | TOLERANCE (MM) (KG/SaMM) 15.2° TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
; itnistcee: 15.3 PRODUCT SAMPLE (1 PIECE)
LACING 2.20 + 0.06 238 = 15.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR
BODY 2.70 + 0.08 >38 RELIABLE INSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW,
: £ = 15.4.1 WIRE DIAMETER (INCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE)
SELVEDGE 240 010 38 15.4.2 COATING QUANTITY (ASTM ASO/A SOM—95A)
4. WIRE COATING 15.4,3 TENSILE STRENGTH OF THE WIRE (ASTM E-8)
ALL WIRE USED IN THE FABRICATION OF THE GABIONS AMD IN THE WIRING OPERATIONS DURING 15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN COATING ONLY)
CONSTRUCTION SHALL BE HEAVILY GALVANIZED WITH ZINC OR GALFAN (5% AL — ZINC). IN ADDITIONAL, THE MATERIAL SPECIFICATION OF GEOTEXTILE
“"" PVC CAN BE USED WHEN SPECIFIED TO BE ADDITIONAL COATING TO THE ZINC OR GALFAN WIRE. THE 1. GEOTEXTILE USED FOR GABION WALL ¢
COATING TYPE SHALL BE AS SPECIFIED IN THE CONTRACT DRAWINGS. IF NO COATING TYPE SPECIFIED, THEN 1.1 GEOTEXTILE WILL BE USED FUR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFILL/FCUNDATION SOIL.
THE NORMAL ZINC COATING WILL BE USED. THIS GEOTEXTILE SHALL BE MECHANICALLY NONWOVENS FROM ULTRAVIOLET STABILIZED POLYESTER OR
FOR ZINC COATING, THE COATING SHALL MEET OR EXCEED EN 10244 — 2 CLASS A WITH THE MINIMUM POLYPROPYLENE USING NEED'-IE PUNCHED PROCESS.
NASS. OF THE ZING: A5 SPECIFED 14 TABLE S 1.2 THE PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE SHALL BE SPECIFIED AS INDICATED IN THE TABLE 6
TABLE 5 MINIMUM WEIGHT OF ZING COATING TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE
DIAMETER OF WIRE (MM) WEIGHT OF ZINC COATING (G/SQ.M) TYPE OF WIRE STANDARD UNIT (ng/»::U:m)
2.20 230
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED NONWOVEN GEOTEXTILE
2.70 45 (o]
: © NOMINAL MASS I1SO 9864, ASTM D 5261 g/sq.m. 2200
3.40 265 FIGURE 3 GABION ASSEMBLY
FLOW RATE (100 MM HEAD) 1SO 11058, BS 6906:3 | fitre/sq.m./sec 2100
FOR GALFAN (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A 855/A 856M — 98 11. ERECTION
CLASS 100 m(m'ms wmuu)u MASS OF COATING NOT LESS THAN 305 G/SQM. THE MEMI({AL ASSEMBLED BOXES, OR GROUPS OF BOXES, SHALL BE POSITIONED IN THE STRUCTURE. THE SIDE, OR END, APPARENT OPENING SIZE, AOS (095) ASTM D 4751 mm <0.21
o FROM WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR CBR PUNCIURE 0. 15358 W = 2000
COMPOSITE OF THE GALFAN COATING SHALL BE CONSISTED OF 5% ALUMINUM AND 95% ZINC STAKES DRIVEN INTO THE GROUND AT THE CORNER. THESE STAKES MUST BE SECURED AND REACH AT
APPROXIMATELY BY WEIGHT. THE ACCEPTED LEVEL OF ALUMINUM IN THE COATING SHALL BE BETWEEN 4.5% TO 9% LEAST TO THE TOP OF THE GABION BOX.

1.3 THE GEOTEXTILE SHALL HAVE SO 8001 CERTIFICATION OF THE MANUFACTURING.

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

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

THE GEOTEXTILE WILL BE PLACED ACCORDING TQ THE CONSTRUCTION DRAWING. THE CONNECTION BETWEEN ROLLS
OF GEOTEXTILE IS DONE BY THE MEAN OF SEAMING OR OVERLAPPING. THE LENGTH OF OVERLAPPING SHALL BE AT
LEAST 300 MM FOR NORMAL CONDITION, 0.50 M FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR

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

B

(3]

THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GEOTEXTILE) THAT WILL BE USED IN

THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR APPROVAL. THESE DOCUMENTS SHALL BE

SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE

AS BELOW;

“1.6.1 COPY OF MANUFACTURER'S ISO 9001 CERTIFICATION

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

1.6.3 PRODUCT SAMPLE (1 PIECE)

1.6.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL 8E CONDUCTED BY DOH OR RELIABLE INSTITUTE'S
LABORATORY. THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE TABLE ABOVE.
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e e % G0 S TLERANE 150 NOS./CUM AT 0.33 M VERTICAL CENTERS IN 1 M HEIGHT GABION BOX TO PREVENT DISTORTIO == NV R 2 e

THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 (A)). THESE I L5 e e
8 80 120 o BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND e P80z
EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED R é‘é
: . TNO, 147
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€
) ROAD WIDTH | ROAD WIDTH .
BARRIER '
FREE BOARD2 0.50 m 050, ){\
- 02 ¢
u B = |
T —————eee N ¥ 1 i
L2 — - 0.50 -
" [ KBLE 1 GENERAL ARRANGEMENT OF GABION BASKET IN EACH LAYER
L4 { Al SELECTED e WIDTH OF EACH LAYER (B) FROM UPPERMOST TO THE BASE (METER) QUANTITY OF GABION USED, BASKETS AL:_;,P\,:%IEY B&?E;NG
0 i i i BACKFILL . M 1.50 x 1.00 x 0.50 | 2.00 x 1.00 x 0.50 1.50 x 1.00 x 1.00 | 2.00 x 1.00 x 1.00
. ts| : . (M) B1 B2 83 B4 B5 86 87 B8 B9 g1o | B (m) e (m paci (KN M2)
L6 @ ! w 2.00 1.00 150 |7:300] - 1.00 1.00 el 78
2 ; o | . . o
kn s 7| — NONWOVEN GEOTEXTILE : R 06 1.00 o TR
7 it %{g& 200 G/SOM. S 3.00 1.00 150 | 200 | 330 o 20
La“‘ : ; k 4.00 1.00 1.50 2.00 2.50 /fxf 2 - 2.00 4.00 105
——- EXISTING GROUND EXISTING GROUND = |
1 500 1.00 150 | 2.00 250 | 300 //5§/ - = 3.00 5.50 125
i 600 | 100 | 150 | 200 | 250 | 300 | 3s0 A8 - = 3.00 7.50 145
~VARIES L0 7.00 1.00 1.50 2.00 2.50 3.00 3.50 4.00 ;'55/ - - 4.00 9.00 160
] 1 =25k S
goo | 1.00 1.50 200 | 250 | 300 | 350 | 400 | 450 /e;e/p/ - 4.00 400 12.00 180
A 4 500 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | s00 | e 7 3.00 2.00 9.00 11.00 200
MATIRESS (SEE NOTEL3) = CUT SLOPE LINE 000 | 100 | 150 | 200 | 250 | 300 | 3s0 | 400 | 450 | 500 | sso [oAu6/ 2.00 3.00 9.00 14.00 215
COMPACTED SOIL FILTER MATERIAL EGENDS:
VARIES PERFORATED P.E. OR P.V.C. PIPE WRAPPED AROUND WITH GEOTEXTILE LEGENDS:
CONCRETE SLAB (IF REQUIR
E 1  COMPACTED 50|L( R — EMBEDED LAYER (E) TO THE EXISTING 7//‘ — EMBEDED LAYER (E) TO THE EXISTING (/7] - EMEEDED LAYER (E) TO THE EXISTING
GROUND 0.50 M GROUND 1.00 M GROUND 1.50 M
1.00
TYPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TO WATERFRONT =
0.50
(ANGLE OF BATTER 0 DEGREE) oo, 1 -
SCALE 1: 50 st
1.00 ; 1.00 o
- T — 1_
1.00 0.501 1.00
=]
‘E| 50| 1.00]_ 7.00
6.00
1.00 1.00T 5.00 %
= = 4.00
0'50 m
. i
b 200 Jo.so 0.50 = : 0.50 :
i 1.00 2 S 1.00 2.00 s g . 200
it l b T:I x| .-:,-_;;-<"_"| o 1 — -0 ~1
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GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 2.00 TO 7.00 M NOTES -
SCME: 1 219 1. ALL DIMENSIONS SHOWN ARE IN METERS, UNLESS OTHERWISE INDICATED.
1.0C 2. THE SHAPE AND NUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1
= ARE ONLY RECOMMENDATION. THE CONTRACTOR SHALL SUBMIT
1.00 1 060 COMPLETE DESIGN COMPUTATION.
. i 3. IN CASE OF SEVERE EROSION, ROCK—AND—WIRE MATTRESS OR OTHER PROTECTION
1.00 050 LDOT METHOD AT TOE SHALL BE PROVIDED AT TOE SLOPE.
L — 4 CONTRACTOR SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS, SOIL INVESTIGATION
0.50 A REPORT AND SHOP DRAWING TO ENGINEER FOR APPROVAL BEFORE BEGINNING
- OF THE CONSTRUCTION.
4 5. SOIL BORING INVESTIGATION SHALL BE CONDUCTED APPROXIMATELY AT 200 M INTERVAL.
0 IN CASE OF COMPLEX GEOLOGICAL CONDITION, ADDITIONAL BOREHOLE SHALL BE REQUIRED
AS DIRECTED BY THE ENGINEER.
6. PLATE LOAD TEST (ASTM 1194-94) SHALL BE CARRIED OUT TO CONFIRM BEARING
1000 CAPACITY OF FOUNDATION SOIL. FACTOR OF SAFETY OF AT LEAST 3.0 SHALL BE USED.
.00 : 7. SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH-S 105/2550.
5.00 8. NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE
DRY SEASON WHERE THE WATER IN THE CANAL OR RIVER DOES NOT EXIST.
HOWEVER, IN CASE OF PERSENCE OF WATER DURING THE DRY SEASON,
ﬁ ROCK RIPRAP, GRAVEL SACK GABION SHALL BE REQUIRED TO FILL UP THE
BASE OF GABION ABOVE THE WATER LEVEL PRIOR TO THE CONSTRUCTION
% OF GABION WALL.
1.50 1.50 : 1.50 1.50 1.50 1.50
= i ; 1 KINGDOM OF THAILAND
% %}-m % J'UU % % % S T oE e
DEPARTMENT OF HIGHWAYS
- 0.50 : 0.50 L 0.50 STANDARD DRAWING
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= - 3 : 1 L ! (BATTER O DEGREE)
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SUBMITTED - rw SCALE: AS SHOWN
GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 8.00 TO 10.00 M T R e
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TRANSFORMER, 1PHASE
(IF REQUIRED)

PEA'S METER
230V. 1 PHASE 2 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR, 1 PHASE

1T
& &

LIGHTING CIRCUIT

NO. 1

LIGHTING CIRCUIT
NO. 2

BLOCK DIAGRAM 1

TRANSFORMER, TPHASE
(IF REQUIRED)

{—— CONCRETE POLE
(TvP.)

—= T CROSSARM (IF REQUIRED)

SERVICE ENTRAMNCE CAP
(TvP.)

LT FUSE SWITCH
(IF REQUIRED)

0.15 (MIN.)

—— CLAMP SUPPORT

C (TYP.) ———
RSC (TYP.) (e
Ll
METER,
HARD WOOD MOUNTING [[f=
RSC (TYP.)
LIQUIDTIGHT FLEXIBLE
METAL CONDUIT (TYP.) =
CABLE GLAND (TYP.)
SUPPLY PILLAR, 1PHASE L MORTAR (TYP.)
FEEDER & GROUND CABLE - 1.8 (MIN.)*
N RSC SEENOTE 3
COUPLING(TYP.). |
Hi
Hi
0.60 (MIN.) i 0.60 (MIN.) .
BUSHING (TYP.) il e

EXOTHERMIC WELDING (TYP.)
CABLE TO GROUND ROD (TYP.)
GROUND ROD (TYP.)

—
5 OHMS \—r

() \ EEDER CABLE, NYY OR CV
SEE NOTE 4 HOPE CONDUIT (TYP.)

TRANSFORMER, 3PHASE
(IF REQUIRED)

PEA'S METER
400V, 3 PHASE 4 WRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR, 3 PHASE

230v

. 1230v
| 1230V |

LIGHTING CIRCUIT

BLOCK DIAGRAM 2

N

= T -~—CROSSARM (IF REQUIRED)
EZLT FUSE SWITCH
(IF REQUIRED)
| TRANSFORMER, 3PHASE

L (IF REQUIRED)

0.15 (MIN.)

METER IN ALUMINUM CABINET,

HARD WOOD MOUNTING

(Tvp.)
SUPPLY PILLAR, 3PHASE
|
1.8 (MIN.)*
SEE NOTE 3
|
i . .
0.60 (MIN.) i 0.60 (MIN;) .
i :
o |
5 OHMS \_
MAX.) FEEDER CABLE, NYY OR CV
*SEE NOTE 4

TYPE 1,2 FOR SUPPLY PILLAR INSTALLED ON METERING POLE

NOTES :

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 1N SUPPLY PILLAR, THE HEIGHT MAY BE REDUCED TO 1.5 METERS. STANDARD DRAWING
4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF PEA, THE RESISTANCE ROADWAY LIGHTING
BETWEEN GROUND AND GROUND ROD ALLOWED BE MCRE THAN 5 OHMES BUT NOT EXCEED TO 25 GHMS. ELECTRICAL CONNECTION TO PEA'S POWER SUPPLY
5. THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, OUTDOOR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCH. BUREAU OF LOCATION
2 DESIGNED : D.0.H. & CONSULTANTS lCHECKED: & DATE: OCT 2015
6. THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S
GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY), e SCALE: AS sm-\
! (D/RECTOR OF LDCA'H?N & DESGN BUREAU)
owe NO.EE-102
APPROVED :
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SH\EEH‘K o

TRANSFORMER, 1PHASE
(IF REQUIRED)

PEA'S METER
230V, 1 PHASE 2 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SAFETY SWITCH

LIGHTING CIRCUIT

NO. 1 NO. 2

BLOCK DIAGRAM 3

LIGHTING CIRCUIT

TRANSFORMER, 1PHASE
(IF REQUIRED)

— TRANSFORMER, 1PHASE
(IF REQUIRED)

TPEA'S METER
400V, 3 PHASE 4 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SAFETY SWITCH

SP }—ﬁ— SUPPLY PILLAR, 3 PHASE

i i230v

- . 1230V 1
T ¥ § § !
t i H

T 1
|
|

\é k{b %HHNG CIRCUIT NO. 1

e 8 LN

BLOCK DIAGRAM 4

AN

1= — = <)~ -CROSSARM (IF REQUIRED)
E-—LT FUSE SWITCH
= D CROSSARM (IF REQUIRED) {IF REQUIRED)
E:LT FUSE SWITCH | TRANSFORMER, 3PHASE
(IF REQUIRED) || (F ReQURED)
ol s
5 0.15 (MIN.) 8 -
: ] - 3
0.15 (MIN.)
* SEE NOTE 5
SAFETY SWITCH, OUTDOOR TYPE,
HARD WOOD MOUNTING * SEE NOTE 5
MAIN & GROUND CABLE 1.8 (MIN.) SAFETY SWITCH, CUTDOOR TYPE,
IN RSC HARD WOOD MOUNTING
- | MAIN & GROUND CABLE 1.8 (MIN)
IN RSC 4
0.60 (MIN.) 0.60 (MIN.) |
1
Z e
e OHIES \_ 0.60 (M) | . [Hi 0.60 (MIN.)
(MAX) MAIN CABLE, NYY OR CV .\ |
*SEENOTE 4
5 OHMS \
(MAX)) MAIN CABLE, NYY OR CV
*SEENOTE 4

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

TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM
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O
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KINGDOM OF THAILAND

a J a o - L
(nvaufinn Andladvg)
YONRUMIUYIMIIMaentie

ab




-

-~LIGHTNING ROD
———RCD |,= 30 mA. (MAX.) —'vw\-l ww—l e

FROM UNIT SUBSTATION MUST BE GROUNDED FROM UNIT SUBSTATION [;2'; UN:;- i'fcs.ra‘nm —RCD, 4-POLE, [ = 300 mA. (MAX.)

(DRECTLY), POC OR (DIRECTLY). PDC OR ciLn,

i SRED feo Bl fZS N (MAX) OH. SECOMDARY LNE MUST BE GROUNDED CH. SECONDARY UNE | MUST BE GRQUNDED

(3-¢ +-wRE) 1 1 Yo (MIN 16 MM IECOT (THW)) (3-# 4-wRE) /— (MIN. 50 M. IECOT (THW)) (3-8 4-WiRE) ReD : /7N, 50 WM ECOT (THW))

I I I i | Y
I N = ~ e 2 —
X i ; X ,
5 I : ]
b ® . I
SUPPLY PILLIR \—UNDERGRUUND SERVICE SUPPLY PILUR \—UNDERGROUND SERVICE SUPPLY PILLAR - ~=-UNDERGROUND SERVICE
N (WITHOUT GROUND WIRE INCLUDED) (] e | (WITHOUT GROUND WIRE INCLUDED) N ) (WITHOUT GROUND WIRE INCLUDED)
E _éﬁ E ——i‘“:—‘r—j E =
|
BONDING TO DRIVEN RCD BONOING TO DRVEN ROD b TO DRIVEN ROD
HERE by HERE -
CU. CLAD ¢ 5/8"X8 FEET CU. CLAD # 5/8"X8 FEET s CU. CLAD @ 5/6"X8 FEET
B AT 5.0 (MAX.) i el 5 (MAX) A MRT 5.0 (MAX)
= * SEE NOTE 1. = * SEE NOTE 1. = * SEE NOTE 1.

(UGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

METHOD (&) : LIGHTING WITHOUT HIGH—MAST TECHNIQUES FOR GROUND-LEVEL ROAD

J——LJGHTN[NG ROD

METHOD @) :

LIGHTING WITH HIGH—MAST TECHNIQUES FOR ROAD

(LIGHTING POLE/COLUMN INACCESSIBLE TO PUBLIC)

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

D:\sta dwg 2015\EE—103{REVO0)

[ T ) | e
i
FROM UNIT SUBSTATION FROM UNIT SUBSTATION i
| torecrL, poc or | i1 i ! (DRECTY), POC O e ! g =y
OH. SECOMNDARY LINZ 1 T i OH. SECCNDARY Like (R L
1 (3-» 4-WRE) | [ | l (3-8 4—WIRE)
i i i ! i
! ! ! ! !
t ! t ! ! t ¥
f 1 1 ; ! ! T
T T l 1 1 T T
HRSSL N OV A RSO ' N S
FIRFLY PILLAR i UNDERGROUND SERVICE OR RACEWAY SYSTEM SUPPLY PILAR i UNDERGROUND SERVICE OR RACEWAY SYSTEM
 EC SR i (WITH GROUND WIRE INCLUDED) ] S k (WITH GROUND WIRE INCLUDED)
=5 Y e |
I T

a?,"ff TO DRIVEN ROD BcHbak TO DRVEN ROD
CU. CLAD » 5/8"X8 FEET CU. CLAD ¢ 5/8"XB FEET
il I 50 (MAX) BAWE L SR
— * SEE NOTE 1. = * SEE NOTE 1.

B NOTES :
METHOD @ : LIGHTING FOR ELEVATED ROAD (LIGHTING POLE/COLUMN

INACCESSIBLE TO PUBLIC) & ROAD TUNNEL (LIGHTING LUMINAIRE)

METHOD (® : LIGHTING FOR ELEVATED ROAD
- 1. FOR THE AREA DIFFICULTLY Ti TENANCE WITH APPROVAL OF MEA/PEA, THE RESISTANCE
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC) s / ESER
BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
2. THIS GROUNDING SCHEMATICS ARE ALSO APPLIED FOR 1 PHASE ELECTRICAL SYSTEM.

3. INITAIL DRAWING: MEA STANDARD ORAWING REF. DWG. NO. UG—10-004, REVISION NO.1, DATED 31T JULY 2014.
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KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING

= LIGHTING POLE/COLUMN (METALLIC) OR LUMINAIRE (METALLIC) IN TUNNELS
{ = OVERCURRENT PROTECTION (CB OR FUSE)
= RESIDUAL CURRENT DEVICE
——+— = GROUND WIRE / EQUIPMENT GROUNDING CONDUCTOR (GREEN OR GREEN/YELLOW INSULATED WIRE)

ROADWAY LIGHTING
2
= BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM. CU INSULATED(MIN.) OR OTHERWISE INDICATED DN THE DRAWING. GROUNDING SCHEMATIC
DESIGNED: D.OM. & CONSULTANTS |CHECKED: “T;WWZDW
SUBMITTED : A\..n./ SCALE : AS SM
. i (DIRECTOR OF LOCATION & DESIGH BUREAU)
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RETAINING WALL

SCALE

TYPE 1A MASONRY BRICK WALL

1:10

CONCRETE SLAB BLOCK OR PAVING BLOCK
//_—comsz SAND 0.05 M (MIN.)

ey I I {

DB 12 MM @ 0.25 M FOR H <150 M
DB 12 MM @ 0.25 M FOR H > 1.50 M

EARTH FILL UNDER SIDEWALK

ADDED 0.025 M FROM
DB12 @ 0.25 M FOR H > 1.50 M THE DIMENSIONS SHOWN ON THIS DRAWING.
: 3 4. ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE
DB 12 MM € 0.25 M FOR H 51.50 M Ed b Ee L REINFORENS STEEL
DB 12 MM @ 0.25 M FOR H > 1.50 M = O DEFORMED BAR (CONFORM TO TIS 24, SD 40) EXCEPT FOR EAR
8 S DIAMETER LESS THAN 12 MM WHICH MAY BE STRUCTURE GRADE
o
it L (CONFORM TO TIS 20, SR 24).
o
g = 5. IN CASE OF SPLICING, REINFORCEMENT SPLICING SHALL
3 . DB1Z @ 0.25 M FOR H £1.50 M '
i -t
¥ DE{Z8 03¢ L FOR Hrk 155 | o BE MADE BY BUTT-WELDING WHICH THE STRENGTH OF WELDED
JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH OR BY
1°CRUSHED 'ROCK OR: 17 GRAVEL. LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN 20
0.50 GEOTEXTILE WEIGHT 200 g/m? (MIN) gt GEOTEXTILE WEIGHT 200 g/m (MIN) TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
SHALL CONFORM TO ASTM 3775 1" CRUSHED ROCK OR 17 GRAVEL SHALL CONFORM TO ASTM 3776
B y WRAPPED AROUND r " WRAPPED AROUND REINFORCING STEEL (40 TIMES THE BAR DIAMETERS FOR STRUCTURAL
T GRADE REINFORCING STEEL). LOCATIONS OF THE LAFPED BARS SHALL BE
' ll SPACED APART UNDER CONSIDERATION OF THE ENGINEER.
SLEEVE P.V.C. PIPE ¢ 0.10 M— =1 1 g
B SLEEVE PN.C. PIPE 8 0.10 M—kd " 6. THE P.V.C. PIPE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5. THE SLEEVE
.\ 2 SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE
VA7 r LT T et 7 TO THE ROADSIDE BUILDING. IN CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS,
8 R AT s GRS 6 0uE THE SLEEVE SHALL ALSQ BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER
2 b SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE SHALL BE
EXISTING GROUND EXISTING GROUND o
7 &1 RS 7 & PLUGGED WITH P.V.C. PLUG WHEN NOT IN USE.
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B | B 4! STANDARD DRAWING
RETAINING WALL
RETAINING WALL TYPE 1 AND 2
RETAINING WALL TYPE 2A RETAINING WALL TYPE 2B e
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RETAINING WALL TYPE 1B CONCRETE WALL

SCALE

DB12 @ 0.25 M FOR H =1.50 M

0.20

0.05

1:10 SHOULDER

SIDE FILL;

STRIP SODDING
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SAND EMBANKMENT

RETAINING WALL TYPE 2A (FOR SIDE WALK)

RETAINING WALL DIMENSION

H (M) 0.61} 0.70( 0.80| 0.90{1.00|1.10{1.20|1.30{1.40|1.50|1.60|1.70|1.80| 1.90|2.00
B (M) 0.65| 0.70] 0.75] 0.85 0.90( 0.95/1.00|1.05]1.15]/1.25(1.30{1.35|1.40(1.45|1.50
qfKPa) | 30| 33| 35| 37| 40| 43| 47| 50| 53| 54| 57| 60| 63| 66| 70
RETAINING WALL TYPE 2B (FOR SIDE FILL)
RETAINING WALL DIMENSION
H (M) 0.61| 0.70{ 0.80( 0.90{1.00{ 1.10{1.20|1.30|1.40{1.50|1.60|1.70}1.80(1.9012.00
B (M) 0.85( 0.95/1.00(1.05(1.15]1.20(1.25|1.30|1.40|1.50{1.60|1.70{1.85/1.95{2.15
qlKPa) | 42| 46| 51| 55| 58| 63| 68| 72| 75| 77| 80| B3 | 84 | B7 | 87

NOTES:

1.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 35 MPa (357 Kg/cm2)

“

ALL DIMENSION ARE IN METERS UNLESS OTHERWISE INDICATED.

FOR v.15x0.15x0.15 M CURE AT 23 DAYS

. CONCRETE COVER SHALL BE 0.03 M EXCEPT FOR THE FOUNDATION STRUCTURE, WHICH CONCRETE
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 SOIL SHALL BE
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TYPE| H B 1] A c1]| c2 c3
4A 100|100 | 25 25 10|75 | 7.5
4B [200|175| 30 |30 | 10 | 10| 10
4C | 300|250| 35 | 40 | 15 | 14| 10
aC | 400|300 40 | a5 | 15 | 13 15
4D | 500|375| 45 |50 | 20 | 15| 15
4D | 600|450 | 50 | 60 | 25 | 20| 15 |

NOTE : IN CASE THE HEIGHT IS IN THE
INTERVAL OF THE HEIGHT GIVEN IN THE TABLE,
THE VALUE D, A, C1, C2 AND C3 SHALL BE
CALCULATED FOR THE HEIGHT, H BY LINEEAR
RATIO COMPARING IN THE INTERVAL OF THE
HEIGHT GIVEN. THE VALUE B SHALL BE
CALCULATED IN THE SAME WAY IN CASE OF
RETAINING WALL USING SPREAD FOOTING.
USING THE VALUE B WHICH ARE GNVEN IN
THIS TABLE FOR RETAINING WALL USING PILES.|
DIMENSIONS ARE IN CENTIMETERS.

0.02

TEXTURE\

Cl
x 0] SHEAR KEY

REINFORCING STEEL FOR ONE LINEAR METER OF RETAINING WALL

HEIGHT 6.00 M HEIGHT 5.00 M HEIGHT 4.00 M HEIGHT 3.00 M HEIGHT 2.00 M HEIGHT 1.00 M
:::K . i o el [LENGTH ¢ [ g| MEASURED ) evar] o ,"&_r%%ﬁ%’lmmm " i gl ",’;f;g&ﬁjmucm o | @] MEASURED | enoTH o![ ’g@fm&o LENGTH
!—|—5—1° }—v—r‘o T b ' FeT1 s S "a
REINFORCEMENT QF WALL
st |20[30'589.9 25 | 614.5] 16]30[489.9 25 [ 514.5716[30[303.8 64 | 457.5712 20] 2937 565! 349.57 0 [12] 1937 47 [ 240 ] slui 937 a2 | 1351
T
sz |20[10]341.5 25 | 366.5] 16| 10| 315[ 25 | 340 [16]10[215.5 64 | 279512 201158565 72 [~ |-| - [ - - |[-|- - | - | -
s3 |20z0| 141] 25 | 166 [16]20[130 25 [1645| || = | = | = [=i-| = | =| = |=|-| = =1 = [-[-I =[=[ -
S+ |8[20[589.4 o |s895] 9 |20469.9 0 |489.5] 9|20[3935 0 | 3935198 20 293| 0 | 295 | 9|20 193] 0 | 193 [9|20] 931 0 | 93
ss |[12[20] 100 o | 100 [12[20 100[ 0 | 100 |12[20] 100} o | 100 12,20 100 100 | ¢|20] 100| o | 100 | 9]20[ 100] 0 | 100
s&_|12[15] 100| o | 100 [12[15] 100] o | 100 |12[15 100{ o | 100 |12]15] 100 "o | 100 [9]18[ 100| "o [ 100 9715|100 0 | 100
57 |as|z0] 10| o | oo [as[zof 100 o [reo [T -1 =T =TS - V- = -] - |-[-1-1-1-
B! |20 151 445" 0 | 4457 20|20| 370" © 379‘20125 295" 0 | 295 *|16/30( 2455 0 | 2457 9[10; 1707 75 1857 910 95‘[ 75 |1
B2 |20{15'277.5 o [277.5|20|20|270.5 © |270.5|20;25[182.5 o [1825 16301329 o s -[-[ - [ -| - |-|-| =1 - -
83 161151779 0 |177.5|18/151708 © |1705] || = | = | = |=|~| = | = | = |=|-| =| =| = |=I-| = | = [ -
B+ [20[25177.d o |77s|20[30[177d o [17vs|-|-| - | - | = |-[-[ = -1 = |-|-1 = =1 = [-|-[ = -1 -
B5 |12/ 18 100[ o | 100 [12hZ¥ 100 o | 100 [12jZ100] o | 100 [12| 1§ 100 0 | 100 [ 9|18 100| o | 100 [s[1¥ 00| o | 100
Bs |25 -[100] o [woo fas[-[oo] o | oo [ =T =1 -T-[-[-T-[ - 1-[-1-T-1-=-1-1--1-1-
NOTES: ¢  BAR DIAMETER, MM
+  DECREASING THE LENGTH OF BAR IN CASE THE HEIGHT OF WALL IS LESS THAN THE VALUE GIVEN
+  OR AS SHOWN IN CROSS~SECTION MEASURED DISTANGE AND LENGTH DIMENSIONS ARE IN CENTIMETERS.
Bl

CONSTRUCTION SPECIFICATIONS
GENERAL NOTES FOR RETAINING WALL

18

N

b

11

1.2

1.3

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 30 MPa.
(3086 KG/CM.Z) FOR 0.15x0.15x0.15 M CUBE AT 2B DAYS.

AFTER THE FOUNDATION UNDERNEATH IS COMPACTED, THE LEAN CONCRETE SHALL BE
PLACED FOR 0.10 M. THICK AS THE BASE WITH 0.10 M AROUND WIDER THAN THE
FOUNDATION THE MIX DESIGN OF THE LEAN CONCRETE IS 1 : 3 : 6 BY VOLUMN.
CONCRETE COVER SHALL BE 0.025 M EXCEPT FOR THE FOUNDATION STRUCTURE THE
CONCRETE COVER SHALL BE 0.05 M. IN CASE OF THE MARINE CLAY, CONCRETE COVER
FOR THE OTHER PART OF THE WALL AND THE FOUNDATION FACING THE MARINE SOIL
SHALL BE ADDED 25 MM FROM THE DIMENSIONS SHOWN ON THIS DRAWING.

1.4 EARTH BACKFILL SHALL BE SANDY SOIL OR GRAVEL SOIL OR ROCK OR OTHER SOIL IN

21

THE CONSTRUCTION AREA HAVINGTHE SAME QUALITIES BY THE APPROVAL OF THE ENGINEER.

. SPECIAL NOTES OF RETAINING WALL USING SPREAD FOOTING.

THE ELEVATION OF THE FOUNDATION SHALL BE NOT LESS THAN 0.50 M FROM THE EXISTING
GROUND LINE MEASURED FROM THE SURFACE OF THE LEAN CONCRETE IN NO.1.2

2.2 EARTH BACKFILL SHALL BE SUPPORT THE ALLOWABLE LOAD NOT LESS THAN P.
TONS/MZJG TABLE FOLLOW:—
HEIGHT OF
.0<H<6.0 | 4. ; 0<Hs4.0 | 2.0<Hs3.0 Hs2.0
WALL (M) 5.0« 0<Hs5.0 | 3.0<Hs <
P, Tons/M? 220 17.0 14.0 12,0 8

REINFORCING STEEL NOTE:
ALL THOSE CONSIDER WITH IN NOTES NO.3

31

ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE DEFORMED BAR
(CONFORM TO TIS 24, SD 30) EXCEPT FOR BAR DIAMETER IS LESS THAN

L LA_J i,l - . e i 5 - s 12 MM. WHICH MA BE STRUCTURE GRADE. (CONFORM TO TIS 20, SR 24)
_—, 3.2 IN CASE OF SPLICING OF REINFORCEMENT SPLICING SHALL BE BY AROUND BUTT—-WELDING
B 1 WHICH THE STRENGTH OF WELDED JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH
M PLAN OF FOOTING OR BY LAPPING BARS WHICH THE LAP LENGTH SHALL NOT BE LESS THAN 220 TIMES THE
SIDE VIEW OF RETAINING WALL 2 BAR DIAMETER FOR THE INTERMEDIATE GRADE REINFORCING STEEL (40 TIMES THE BAR
SHBING OSTION 18l i | St e e L sesenemin
B5 B5 INSIDERATII J
SDJASLEANCES OF SHEAR K;E,;rs e - 4. THE PV.C. PIFE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5 THE SLEEVE SHALL
’ PLAN OF FOOT]NG PLAN OF FOOTlNG BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE TO THE ROADSIDE
BUILDING IN CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS, THE SLEEVE SHALL
= SHOWING TOP REINFORCING SHOWING TOP REINFORCING ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER SUPPLY AS DIRECTED BY
TEXTURE SN RS WRE ey A i i THE ENGINEER AND THE ENDS OF THE SLEEVE BE PLUGGED WITH PN.C. PLUG WHEN NOT IN
COMPMT;;D';:R?:E;NJ P USE. AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE BE PLUGGED WTH P.V.C.
= 1" CRUSHED ROCK OR 1" GRAVEL REINFORC'NG STEEL OF |NTER WALL. PLUG WHEN NOT IN USE.
G ALONE THE VAL T T . HEIGHT =1.00-M EXPANSION JOINT (OF WALL)
ASBESTOS CEMENT PIFE OR PAC. FIFE s =t ‘ WITH BUT NOT MORE
— COMPACTED CLAY (OR LATERITE) i S1 M ss o THAN 10.00 M
. 0 & ; |
2 by = 2 2 TL’ 4 8
= 2 S T —]-LEAN CONCRETE 1:3:6 BY VOLUME & B < "
& 5 =1 COMPACTED COARSE SAND - s2 PLAN OF FOOTING T -
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DETAIL OF BASE OF RETAINING WALL, 3 - RHGHING TP REINFARSING N0\ weee ot
WEEP HOLE AND EARTH BACKFILL HEIGHT 3.01-4.00 M.  HEIGHT 2.01-3.00 M. 86 . TEXTURE
SCALE 1:25
REINFORCING STEEL OF INTER WALL REINFORCING STEEL OF INTER WALL, PLAN OF BASE OF RETAINING WALL USING PILE
TE"“ﬁE\ TE"ﬂ‘i"f\ WHEN WALL HEIGHT VARIES LINEARLY WITH LENGTH
s1 - HEIGHT 4.01-6.00 M. 11 SCALE 1:10
8
S5 s6 o . S6
§- F‘ é ; e REINFORCING STEEL OF INTER WALL, ~ oEr e A L
M 3 s+ + e =
P e : .\ /-auaz/—m s HEIGHT 1.01-2.00 M. S -
B -
f/ / A \BZ ] = o ¥y ﬂi
1 e - 7 . — 0.30{Min k- T . o }5 w
Bs—L—77 \cx 85— g A\ ps GEOTEXTILE WEIGHT 200 g/ : ;l -
ADHESIVE WITH BINDER MATERIAL & Le o 3 o
SECTION OF RETAINING WALL SECTION OF RETAINING WALL ] | ‘ | l
RETAINING WALL TYPE 4A (H<1.00 M) RETAINING WALL TYPE 4C (H=2.01—4.00 M) 1 B Oh e NESTeE—— 200 = 2.00
SCALE 1:25 SCALE 1:25
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