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3.1 MURMNN PRIME COAT, TACK COAT, SEAL COAT
Tdgas K= 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 UHINN SURFACE TREAIMENT SLURRY SEAL
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Mams K = 040 +0.15it/lo +0.25Ct/Co + 0.20 Mt/Mo
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5.1 auie AC wag PVC
5.1.1 Tunsdifirdraduffanmviouasvlegunsalli
983 K = 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 lunsdiffuihaduddavie AC uasudequnsel
T¥gm3 K =0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 TunsdifSuhatuddanie PVC uasudagunsal
T¥gms K= 0.90 + 0.10 io + 0.10 Mt/Mo + 0.40 PVCt/PVCo
5.2 nunaviemdninileauazyie HYDENSITY POLYETHYLENE
5.2.1 lunsdifindn e viouasvdegunyaili
¥gms K = 0.40 +0.10 It/lo + 0.15 Mt/Mo + 0.20 E/Eo + 0.15 Ft/Fo
5.2.2 Tunsd@ifigFuiradiuiamvewmdnuiiuasiegunsaiuasifsiuiieny TRANSMISSION
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ldgns K = 0.40 + 0.10t/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 TunsalfigFuihaduiffomvie HYDENSITY POLYETHYLENE uggviegunsel
Mgns K = 050 +0.101t/lo + 0.10M/Mo + 0.30Pet/Peo
53 yuufulpssuuslusddaiuazen SECONDARY LINING
Wgws K = 040 +0.10 it/lo + 0.15 Et/Eo + 0.35 GIPY/GIPo
5.4 uevie PVC Himgasunin
Wgns K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVC/PVCo
5.5 €uIKvia PVC naunse
Wgns K = 0.25+0.05 /o +0.05Mt/Mo + 0.65 PVCt/PVCo
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5.7.2 swrgadgwsnalwiih (TOWER FOUNDATION) uagetufinds BOUNDARY POST

gms K = 035 + 0201t/lo + 0.20 Ct/Co + 0.10St/So + 0.15 Ft/Fo
5.7.3 wrsaiugunnaunsalinianilvdedos
liges K = 050 + 0201/lo + 0.15Ct/Co +0.15 St/So
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Tgms K = 0.35 +0.15It/lo + 0.20Ct/Co + 0.305t/S0
5.8.2 Y TuwUY CAST IN PLACE
Hges K = 030 +0.10 lo +0.25 Ct/Co + 0.35 St/So
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ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT |QUANTITIES REMARK
REMOVAL OF EXISTING STRUCTURE 4.4(3) ASPHALT CONCRETE BINDER COURSE
1.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK SQM. -
1.1(1) AT STA.1+034.951 1.00 4.4(3.2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK SQ.M. | 23,969.00 COMPACTED
1.1(2) AT STA. = 4.4(4) ASPHALT CONCRETE WEARING COURSE
1.1(3) AT STA. — 4.4(4.1) ASPHALT CONCRETE WEARING COURSE 4 CM. THICK SQ.M. -
1.1(4) AT STA. - 4.4(4.2) ASPHALT CONCRETE WEARING COURSE 5 CM. THICK Sa.M. | 23,756.00 COMPACTED
1.2 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK SQ.M. -
1.2(1) AT STA. 4.4(5) ASPHALT CONCRETE SHOULDER SQ.M. -
T.2{2) AT STA. LS. — 4.4(8) MODIFIED ASPHALT CONCRETE SQ.M. —
1.2(3) AT STA. LS. - 4.4(7) POROUS ASPHALT CONCRETE SQ.M. -
1.2(4) AT STA, LS. - 4.5 ASPHALT CONCRETE SURFACE EDGE —— M. WIDTH M. -
1.3 REMOVAL OF EXISTING PIPE CULVERTS 4.6 COLD MIXED ASPHALT CUM. -
1.3(1) DIA.0.40 M. M. - 4.7 SLURRY SEAL
1.3(2) DIA.0.B0 M. M. - 4.7(1) SLURRY SEAL TYPE | SQ.M. -
1.3(3) DIA.0.80 M. M. - 4.7(2) SLURRY SEAL TYPE Il SQ.M. -
1.3(4) DIA.1.00 M. M. - 4.7(3) SLURRY SEAL TYPE lil SQ.M. -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM. THICK SQ.M. 4.7(4) SLURRY SEAL TYPE IV SQM. -
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SQ.M. - 4.8 CAPE SEAL
1.6 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER M. - 4.8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE II) SQ.M. -
1.7 REMOVAL OF EXISTING CONCRETE BARRIER M. - 4.8(2) CAPE SEAL TYPE Il (SLURRY SEAL TYPE Iil) SQ.M. -
1.8 REMOVAL OF EXISTING GUARDRAIL M. - 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.)
1.9 REMOVAL OF EXISTING R.C.MANHOLES EACH - 4.9(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM. THICK SQ.M. - DWG NO. GD-601-603
1.10 REMOVAL OF EXISTING CONCRETE DITCH LINING SQ.M. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK SQ.M. -
1.11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION SQ.M. - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM. THICK SQ.M. —
1.12 REMOVAL OF EXISTING BUS STOP SHELTER EACH - 4.9(4) EXPANSION JOINT M. -
1.12 EDGE CUT 5 CM. THICK M. - 4.9(5) CONTRACTION JOINT M. -
1.13 MILLING OF EXISTING SURFACE 5 CM. THICK SQ.M. | 16,006.00 4.9(6) CONSTRUCTION JOINT M. -
1.13 MILLING OF EXISTING SURFACE 10 CM. THICK SQ.M. - 4.9(7) LONGITUDINAL JOINT M. -
EARTHWORK 4.9(8) DUMMY JOINT M. -
2.1 CLEARING AND GRUBBING (1U7ANa14) SQ.M. | 21,900.00 DWG.NO.GD-703 4.9(9) EDGE JOINT M. -
2.2 ROADWAY EXCAVATION 4.10 CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (CRCP)
2.2(1) EARTH EXCAVATION CUM. | 2,970.00 4.10(1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM. THICK SQ.M. - DWG NO. GD-604-606
2.2(2) SOFT ROCK EXCAVATION CUM. - 4.10(2) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK SQ.M. -
2.2(3) HARD ROCK EXCAVATION CUM. - 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM. THICK SQ.M. -
2.2(4) UNSUITABLE MATERIAL EXCAVATION CUM. - 4.10(5) CONTRACTION JOINT M. -
2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM. - DWG.NO.TS—-101 4.10(6) CONSTRUCTION JOINT M. -
2.2(6) CHANNEL EXCAVATION CUM. - 4.10(8) DUMMY JOINT M. -
2.3 EMBANKMENT 4.10(9) EDGE JOINT M. -
2.3(1) EARTH EMBANKMENT CUM. | 4,190.00 COMPACTED 4.10(7) LUG ANCHOR CU.M. -
2.3(2) SAND EMBANKMENT CU.M. - COMPACTED 4.11 CONCRETE PAVEMENT REPAIRING
2.3(3) ROCK EMBANKMENT CUM. - 4.11(1) PUMPING JOINT REPAIRING CUM. - DWG NO. GD-608
2.3(4) EARTH FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GD-709 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING M. -
2.3(5) SAND FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GD—709 4.11(3) SHALLOW JOINT SPALLING REPAIRING M. -
2.3(6) COMPACTED SAND UNDER MEDIAN CUM. - DWG.NO.GD-709 4.11(4) SHATTERED SLAB REPAIRING SQ.M. -
2.3(7) EARTH FILL UNDER SIDEWALK CUM. - DWG.NO.GD=710 4.11(5) SUB SEALING TON -
: ) _SAND CUSHION UNDER SIDEWALK CUM. - v ] | 4.11(6) EXISTING 0INT SEALANT REPAIF'NG ! -
| «.3(9) FiLL FOR VERGE CUM. = r 4.11(7) FULL DEPTH REPAIRING . - | |
| 2.3(10) POROUS BACKFILL CUM. 17.0C DWG.NO.AP—101 4.12 HOT IN-PLACE RECYCLING{RE—PAVING) 4+3 CM. THICK SQ.M. -
2.3(11) BERM CUM. - 5 |STRUCTURES )
2.3(12) EARTH DIKE CUM. - 5.1 CONCRETE BRIDGES
2.3(13) SOIL STABILIZED EMBANKMENT CUM. - COMPACTED 5.1(1) NEW CONCRETE BRIDGE
2.3(14) FOUNDATION IMPROVEMENT CUM. - S.1(1.1) AT STA.1+034.951 M. 12.00 AuuuAz AU
2.3(14.1) PREFABRICATED VERTICAL DRAIN M. - 5.1(1.2) AT STA. M. -
2.3(14.2) LIME/CEMENT COLUMN DIA. M. M. - 5.1(2) WIDENING OF EXISTING BRIDGE ROADWAY
2.4 SELECTED MATERIALS 5.1(2.1) AT STA. ( M. LT. AND M. RT.) M. -
2.4(1) SELECTED MATERIAL "B" CUM. - COMPACTED 5.1(2.2) AT STA. FROM M. TO M. M. -
2.4(2) SELECTED MATERIAL "A” CUM. | 1,840.00 COMPACTED 5.1(2.3) AT STA. FROM M. TO M. M. -
2.4(3) SELECTED MATERIAL FOR MSE. WALL CUM. - 5.1(3) BRIDGES APPROACH STRUCTURE
SUBBASE AND BASE COURSES 5.1(3.1) AT STA. (WIDTH —— M.) M. -
3.1 SUBBASES 5.1(4) BRIDGES APPROACH SLAB SQM. | 240.00 DWG.NO.AP=101
3.1(1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUBBASE CUM. - COMPACTED 5.1(5) BEARING UNIT
3.1(1.1) SOIL AGGREGATE SUBBASE CUM. | 1,656.00 COMPACTED 5.1(5.1) WITHOUT RETAINING WALL SQ.M. - DWG.NO.BU=101-104
3.1(3) PAVEMENT RECYCLING 20 CM. THICK CUM. - 5.1(5.1) WITH RETAINING WALL (ST—1A) SQM. - DWG.NO.BU—-101-104
3.2 BASE COURSES 5.1(6) ABUTMENT PROTECTOR SQ.M. = ]
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE CUM. | 3,540.00 COMPACTED 5.1(7) PEDESTRIAN BRIDGE
3.2(2) CRUSHED GRAVEL SOIL AGGREGATE TYPE BASE CUM. - COMPACTED 5.1(7.1) AT STA. (APPROX.) FOR ROW. M. TYPE EACH - uuusz NI
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE CUM. - COMPACTED 5.1(7.2) AT STA. (APPROX.) FOR ROW. M. TYPE EACH -
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERPASS
3.2(4) SOIL CEMENT BASE CU.M. - COMPACTED 5.1(9) @ Wdu YUIR 0.40 x 0.40 M. M. 160.00 DWG.NO.PL-001,101,201
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LEVELING) CUM. - LOOSE 5.2 R.C. BOX CULVERTS
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM. - 5.2(1) PRECAST BOX CULVERTS
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEP RECYCLING) CUM. - 5.2(1.1) AT STA. SIZE M.
3.2(6) PORTLAND CEMENT TYPE | FOR PAVEMENT RECYCLING TON - 5.2(1.2) AT STA. M. -
3.3 SHOULDER 5.2(2) EXTENSION OF EXISTING PRECAST BOX CULVERTS
3.3(1) SOIL AGGREGATE SHOULDER | cum. - COMPACTED 5.2(2.1) AT STA SIZE | - DWG.NO.BC~107,3C— 108 |
3.4 MATERIALS TO CONTROL PUMPING UNDER CONCRETE PAVEMENT | | 5.2(2.2) AT STA. SIZE M. | - | |
3.4(1) SAND CUSHION UNDER CONCRETE PAVEMENT CUM. - COMPACTED | 5.2(3) R.C. BOX CULVERT SIDE DRAN !
3.4(2) CRUSHED ROCK SOIL AGGREGATE UNDER CONCRETE PAVEMENT | . - | 5.2(3.1) AT STA M -
3.5 SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM.(MIN) THICK saM. | 16,006.00 | 5.2(4) R.C. HEADWALL
[3.6 SCARIFICATION & RECONSTRUCTION OF EXISTING SUBSB 10 CM.(MIN) THICK | SOM. | - | 5.2(4.1) FOR BOX CULVERT SIZE -
13.7 SOIL AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) cul - | 5.2(4.2) FOR BOX CULVERT SIZE -
ISURFACE COURSES | 5.2(4.3) FOR BOX CULVERT SIZE -
|4.1 PRIME COAT & TACK COAT | 5.3 NEW R.C. PIPE CULVERTS
| 4.1(1.1) PRIME COAT (anuufiurar) | 24.181.00 | 5.3(1) DIA. 0,40 M. CLASS 2 M. -
[ 4.1(1.2) PRIME COAT (MAuuuPqNNaNTIUs) [ - | 5.3(2) DIA 0.60 M. CLaSS 2 -
4.1(2) TACK COAT M. | 23,969.00 | 5.3(3) DIA. 0.80 M. CLASS 2 s 3
4.2 SURFACE TREATMENT | 5.3(4) DA 1.00 M. CLASS 2 M.
4.2(1) SINGLE SURFACE TREATMENT SQM. | = | 5.3(5) DIA. 1.20 M. CLASS 2 M - | DWG.NO.DS-101-102
4.2(2) DOUBLE SURFACE TREATMENT saM. | = 5.3(6) DIA. 1.50 M. CLASS 2 M. - |
4.3 PENETRATION MACADAM SQ.M - | 5.3(7) DIA. 0.30 M. CLASS 3 M. - |
4.4 ASPHALT CONCRETE | 5.3(8) DIA. 1.00 M. CLASS 3 M. - | |
4,4(1) ASPHALT CONCRETE LEVELING COURSE TON — COMPACTED 5.3(9) DIA. 1.20 M. CLASS 3 M. -
4.4(2) ASPHALT BOUND BASE 5.4 RELOCATION OF EXISTING PIPE CULVERTS
4.4(2.1) ASPHALT BOUND BASE 8 CM. THICK CUM. = 5.4(1) DIA. 0.60 M. M. -
4.4(2.2) ASPHALT BOUND BASE 10 CM. THICK CUM. - 5.4(2) DIA. 0.80 M. M. B ]
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SUMMARY OF QUANTITIES (1)

s 11720 NUARATIAALNIATFIUNIINA
NRNINUIDY 42.77 ADUMUAN 0100 AOU th'u - 1““?]\1
TEMIN NUO0+000 - NU2+075

ITEM DESCRIPTION UNIT |QUANTITIES REMARK
5.4(3) DIA. 1.00 M. M. -
5.4(4) DIA. 1.20 M. M. -
6 [MISCELLANEOUS
5.1 SLOPE PROTECTION
6.1(1) CONCRETE LNING ... CM. THICK SQM. -
6.1(2) CONCRETE SLOPE PROTECTION SQM. - DWG.NO.SP—301
6.1(3) SHOTCRETE SLOPE PROTECTION SQM. N DWG.NO.SP—201
6.1(4) SACKED CONCRETE SLOPE PROTECTION SQM. N DWG.NO.SP—103
6.1(5) RIPRAP SLOPE PROTECTION
6.1(5.1) PLAN RIPRAP SQM. - DWG.NO.SP—102
6.1(5.2) MORTAR RIPRAP SQM. - DWG.NO.SP—102
6.1(6) NUNavIAWMVWsAAAAoUFInzFUTIIRU (GABION)
6.1(6.1) SIZE 2.00x1.00x0.50 M. CUM. 40.00
6.1(6.2) SIZE 1.50x1.00x0.50 M. CUM. 30.00 | yyoN0.SP-501.602.605
6.1(6.3) SIZE 1.50x1.00x1.00 M. CUM. 60.00
6.1(6.4) SIZE 2.00x1.00x1.00 M. CUM. | 100.00
6.1(7) NON-WOVEN GEOTEXTILE (W Win >= 200 G/SQ.M.) SQM. | 32000 DWG.NO.SP—602
6.1(3) CONCRETE SQUARE GRID SLOPE PROTECTION SQM.
5.1(10) CONCRETE GRID BEAM BACK SLOPE PROTECTION SQM.
6.1(12) REINFORCED SOIL SLOPE SQM. - DWG.NO.SP—401-402
6.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) SQM. - DWG.NO.SP—501-514
6.1(14) CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
6.1(14.1) ASPHALT CURB M. - DWG.N0.DS-502
6.1(14.2) CONCRETE CURB M. - DWG.N0.DS—502
6.1(14.1) R.C. DRAIN CHUTE M. - DWG.NO.DS-502
6.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SQ.M. - DWG.NO.DS-502
6.1(15) DRAIN OUTLET FOR R.C. PIPE CULVERT
6.1(15.1) RC. DRAN OUTLET FOR R.C. PIPE CULVERT SQM. = DWG.NO.DS=501
6.1(15.1) RC. SLAB AT TOE OF R.C. DRAIN OUTLET SQM. - DWG.NO.DS—501
6.1(15.1) R.C. STAIR FOR MAINTENANCE M. - DWG.NO.DS—-501
6.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
6.1(15.1) DROP INLET FOR R.C.P. DA . EACH - DWG.NO.DS—301-302
6.1(15.1) MORTAR RIPRAP CATCH BASIN SQM. - DWG.NO.DS—301-302
6.1(15.1) R.C. CATCH BASIN SQM - DWG.NO.DS—301-302
'6.2 SUBSURFACE DRAINS / SUBDRAINS
| 6.2(1) PERFORATED PIPE WiTH GEC 7" - o M| i )
£ (2} POCK FiLL WITH COARSC SAND Cu.te - |
[ ] 6.2(2) LONGITUDINAL DRAIN M. - DWG.NO.SP—701-702
6.2(2) HORIZONTAL DRAIN M. = DWG.NO.SP—701-702
6.3 MISCELLANEOUS STRUCTURES
6.3(1) R.C. MANHOLES
6.3(1.1) TYPE A FOR R.C.P. DIA. ...... M. WITH STEEL COVER EACH - DWG.NO.DS-701
6.3(1.2) TYPE B FOR R.C.P. DIA. 1.00 M. WITH STEEL COVER EACH - DWG.NO.DS—702
6.3(1.3) TYPE C FOR R.C.P. DIA_ 1.20 M. WITH R.C. COVER EACH DWG.NO.DS—703
6.3(1.4) TYPE C FOR R.C.P. DIA. 1.20 M. WITH STEEL COVER EACH DWG.NO.DS-703
6.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE ... WITH R.C. COVER| EACH - DWG.NO.DS—705
6.3(1.6) TYPE F FOR BOX CULVERT (CLOSE TYPE) SIZE ... WITH R.C. COVER| EACH = DWG.NO.DS—706
6.3(1.7) TYPE G FOR RC.P. DIA .. M. WITH CAST IRON COVER EACH - DWG.NO.DS—707
6.3(1.8) TYPE H FOR R.C.P. DIA 1.00 M. 2.00 ROW. WITH R.C. COVER EACH - DWG.NO.DS-708
6.3(1.9) TYPE | FOR BOX CULVERTS SIZE 1.20x1.20 M. WITH R.C. COVER EACH DWG.NO.DS—709
6.3(1.10) TYPE | FOR BOX CULVERTS SIZE 1.20x1.20 M. WITH STEEL COVER | EACH DWG.NO.DS—709
6.3(1.11) TYPE ... FOR RCP. DA, ... M. WITH . COVER EACH -
6.3(1.12) MODIFICATION OF EXISTING MANHOLE WITH .......... COVER EACH -
6.3(2) MEDIAN DROP INLETS
6.3(2.1) TYPE A : FOR RAISED MEDIAN EACH N DWG.NO.DS—401
6.3(2.2) TYPE B : FOR BARRIER MEDIAN EACH N DWG.NO.DS—402
6.3(2.3) TYPE C : FOR DEPRESS MEDIAN — | EACH - DWG.NO.DS—403
6.3(2.4) TYPE D : FOR DEPRESS MEDIAN — I EACH - DWG.NO.DS—404
6.3(2.5) TYPE E : FOR DEPRESS MEDIAN — Ii EACH - DWG.NO.DS—405
6.3(2.6) TYPE F : FOR BRIDGE DRAINAGE EACH B DWG.NO.DS—406
6.3(3) R.C. RECTANGULAR DRAINAGE PIPE M.
| |
|
6.3(5) R.C. HEADWALLS FOR R.C. PIPE RT (WING WALL) | |
| 6.3(5.1) FOR RC.P. DA 1.00 M. 2 ROW EACH | N | DWG.NO.DS-104-106 ‘
6.3(5.2) FOR RC.P. DIA. 1.00 M 3 ROW | - DWG.NO.DS—104—106
FOR R.C.P. DIA. 1.20 \4 2 ROW EACH - DWG.NO.DS—-104-106
5.3(5.4) FOR RCP. DA 1.20 M. 3 ROW [eacH N DWG.NO.DS—104— 106
| 6.3(6) CONCRETE INTERCE CUT BERW v | - DWG.NOTS—40
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ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT |QUANTITIES REMARK
Fud1sUazeenIUY [ ofemuay [ uaudl

6.3(7) R.C.U-DITCH 6.10(4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN LIV NDAR [ 42770100 | 82
6.3(7.1) TYPE A M. - DWG.NO.DS—601 6.10(4.1) TYPE A — PILE FOOTING EACH - DWG.NO.RS—401,504
6.3(7.2) TYPE B M. - DWG.NO.DS—601 6.10(4.2) TYPE B — SPREAD FOOTING EACH - DWG.NO.RS—401,504 SUMMARY OF QUANTITIES (2)
6.3(7.3) TYPE C M. - DWG.NO.DS—601 6.10(4.3) TYPE C — PILE FOOTING EACH — DWG.NO.RS—401,504 Sy¥aU 11720 owufioas"mﬁummsgmmwmq
6.3(7.4) TYPE D M. - DWG.NO.DS—603 6.10(4.4) TYPE D — SPREAD FOOTING EACH - DWG.NO.RS—401,504 VBN 4277 EuRTLIN 0100 Bon it = Turies
6.3(7.5) TYPE E M. - DWG.NO.DS—603 6.10(5) OVERHEAD SIGN BOARD Sevt90 NUOHO00 = MZL0TE
6.3(7.6) TYPE F M. - DWG.NO.DS—604 6.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SQ.M. - DWG.NO.RS—401,403,407
6.3(7.2) FOR BRIDGE DRAINAGE M. - 6.10(5.2) MOUNTING AT BRIDGE DECK SQ.M. - DWG.NO.RS—401,403,407

5.318) R.C.CUTTER o 6.10(6) STEEL FRAME FOR MOUNTING WIDTH < 18.00 M.
6.3(8.1) TYPE U M. = 6.10(6.1) STEEL FRAME AND PILE FOOTING EACH = DWG.NO.RS—401,404 ITEM DESCRIPTION UNIT |QUANTITIES REMARK

6.3(9) SIDE DITCH LINING 6.10(6.2) STEEL FRAME AND SPREAD FOOTING EACH - DWG.NO.RS—401,404

SQM. - DWG.NO.DS—201 6.10(7) STEEL FRAME FOR MOUNTING WIDTH < 20.00 M. 6.14(3) THERMOPLASTIC PAINT SQM. | 897.00 73d 1 (YELLOW & WHITE)
6.3(9.2) TYPE Il SQ.M. | 1,675.00 DWG.NO.DS—-201 6.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. M. - DWG.NO.RS—401,405 6.14(3.1) YELLOW SQ.M. - 3 Teimuanizanin
6.3(9.3) TYPE Il SQM. - DWG.NO.DS=201 6.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,405 6.14(3.2) WHITE SQM. - aﬁ:m‘ﬂ";,’;:’}:ﬁ::’,‘mm
6.3(9.4) TYPE IV SQ.M. - DWG.NO.DS—201 6.10(7.3) PILE FOOTING EACH - DWG.NO.RS—401,405 (NI 2551)UAziON542-2549

6.3(10) CONCRETE DITCH AT HILLSIDE 6.10(7.4) SPREAD FOOTING EACH B DWG.NO.RS—401,405
6.3(10.1) TYPE A M. - DWG.NO.DS—201 6.10(8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < 28.00 M.
6.3(10.2) TYPE B M. - DWG.NO.DS—201 6.10(8.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. . N DWG.NO.RS—401,406 6.14(4) ROAD STUD

6.3(11) RETAINING WALL 6.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,406 6.14(4.1) UNI-DIRECTION EACH - DWG.NO. RS-201-203
6.3(11.1) TYPE 18 M. - DWG.NO.RT-101 6.10(8.3) PILE FOOTING EACH - DWG.NO.RS—401,406 6.14(4.2) BI-DIRECTION EACH - DWG.NO. RS—201-203
6.3(11.2) TYPE 2A M. - DWG.NO.RT—101 6.10(8.3) SPREAD FOOTING EACH = DWG.NO.RS—401,406 6.14(5) CHATTER BAR
6.3(11.3) TYPE 4C M. - DWG.NO.RT—105 6.10(9) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH - 6.14(5.1) UNI-DIRECTION EACH -

6.4 CONCRETE TRAFFIC BARRIER N 6.10(10) RELOCATION OF EXISTING OVERHANG TRAFFIC SIGN EACH - DWG.NO. RS—504 6.14(5.2) BI-DIRECTION EACH -

6.4(1) BARRIER CURB AND GUTTER 6.11 ROADWAY LIGHTINGS 6.14(6) RAISED BAR M. - DWG.NO. RS-201-203
6.4(1.1) BARRIER CURB AND GUTTER 0.50 M. WIDTH M. - DWG.NO.GD—709 6.11(1) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.14(7) CURB MARKING SQM. - DWG.NO. RS-202
6.4(1.2) BARRIER CURB AND GUTTER 0.70 M. WIDTH M. - DWG.NO.GD—709 WITH HIGH PRESSURE SODIUM LAMP 250 WATTS, CUT-OFF B.15 BARRICADE

6.4(2) CONCRETE CURB AND GUTTER M. N DWG.NO.GD—709 6.11(1.1) MOUNTED AT GRADE 6.15(1) TIMBER BARRICADE M. 9.00 DWG.NO. RS—601

6.4(3) MOUNTABLE CURB AND GUTTER M. - DWG.NO.GD—709 6.11(1.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO. EE—101-106 6.15(2) W - BEAM GUADRAIL BARRICADE M. - DWG.NO. RS-602

6.4(4) MOUNTABLE CURB M. - DWG.NO.GD—-709 6.11(1.3) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE—101-106 6.16 BUS STOP SHELTER

6.4(5) CONCRETE BARRIER 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(1) R.C. AND STEEL TYPE A — SMALL SIZE ON GROUND EACH - DWG.NO. EN-301,302,316
6.4(5.1) TYPE | v _ DWG.NO.RS—608 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS.CUT-OFF 6.16(2) R.C. AND STEEL TYPE B — SMALL SIZE ON BEAM EACH - DWG.NO. EN-301,303,316
6.4(5.2) TYPE Il M. - DWG.NO.RS—609 6.11(2.1) MOUNTED AT GRADE EACH z DWG.NO. EE-102—105 6.16(3) R.C. AND STEEL TYPE C — SMALL SIZE ON GROUND EACH - DWG.NO. EN-301,304,305.316
6.4(5.2) TYPE Il (SPECIAL TYPE) M. - 6.11(2.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE—101-106 6.16(4) R.C. AND STEEL TYPE D — SMALL SIZE ON BEAM EACH - DWG.NO. EN-301,306,307,316
6.4(5.4) TYPE | A M. - DWG.NO.RS—611 6.11(3) 12.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.16(5) TYPE F EACH - DWG.NO.MD—310,311(STD. 1994)
6.4(5.5) TYPE | B M. - DWG.NO.RS—612 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT—OFF 6.16(6) WOODEN TYPE A — SMALL SIZE ON GROUND EACH - DWG.NO. EN-301,310,316
6.4(5.6) TYPE Il A . = OWG.NO.RS—613 5.11(3.1) MOUNTED AT GRADE EACH _ DWG.NO. EE—102-105 6.16(7) WOODEN TYPE B — SMALL SIZE ON BEAM EACH - DWG.NO. EN-301,311,316
6.4(5.7) TYPE Il B M. - DWG.NO.RS—614 6.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO. EE-101-106 6.16(8) WOODEN TYPE C — LARGE SIZE ON GROUND EACH - DWG.NO. EN-301,312,313.316
6.4(5.8) AT BRIDGE APPROACH M. - DWG.NO.RS-615 6.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH DWG.NO. EE-101-106 6.16(9) WOODEN TYPE D — LARGE SIZE ON BEAM EACH - DWG.NO. EN-301,314-316
6.4(5.9) CONCRETE BARRIER AND DITCH M. - DWG.NO.SP—401 6.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE ... EACH -

6.4(6) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT-OFF 6.17 LANDSCAPING WORK
6.4(6.1) TYPE A EACH - DWG.NO.RS—608 6.11(4.1) MOUNTED AT GRADE EACH - DWG.NO. EE-102-105 6.17(1) TREE PLANTING
6.4(6.2) TYPE B EACH - DWG.NO.RS—608 6.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE-101-106 5.17(1.1) SMALL SIZE (OIA M. HEIGHT M. MIN.) EACH - DWG.NO. EN-101-106
6.4(6.3) TYPE C EACH - DWG.NO.RS—609 6.11(5) HIGH MAST LIGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 WAITS 6.17(1.2) MEDIUM SIZE (DA M. HEIGHT M. MIN.) EACH - DWG.NO. EN-101-106
6.4(6.4) TYPE D EACH ~ DWG.NO.RS—609 6.11(5.1) 20.00 M. HIGH WITH  LANTERNS EACH - DWG.NO. EE-107 6.17(1.5) LARGE SIZE (DIA. M. HEIGHT M. MIN.) EACH - DWG.NO. EN—101-106
6.4(6.5) TYPE E EACH - DWG.NO.RS=610 6.11(5.2) 25.00 M. HIGH WITH LANTERNS EACH = DWG.NO. EE-107 6.17(2) SHRUB PLANTING SQ.M - DWG.NO. EN—101-106
6.4(6.5) TYPEF EACH - DWG.NO.RS~615 6.11(5.3) 30.00 M. HIGH WITH. _ LENTERNS EACH = DWG.NO. EE-107 || 6:17(3) GROUND COVER PLANTING SQ.M - DWG.NO._ 6D-710

6.5 PAVING BLOCKS 7 6.11(6) FOUNDATION FOR HIGH MAST LIGHTING POLE " | 6.17(4) GRASSING (NUAN NOI) sQM = DWG.NO. EN—101-106

5.5(1) CONCRETE PAVING BLOCK 6.11(6.1) PILE FOUNDATION FOR 20.00 M. HiGH EACH - DWG.NO. EE-108 6.17(5) EARTH FILL FOR LANDSCAPING WORK CUM - DWG.NO. EN-107~-106
6.5(1.1) SHAPE, CM. THICK ... COLOUR SQ.M. - DWG.NO.GD-710 6.11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH - DWG.NO. EE-108 6.18, BRIDGE DRAINAGE
6.5(1.2) CONCRETE TILE SIZE 30x30 CM. SIZE, ......CM. THICK ... COLOUR| SQ.M. - DWG.NO.EN—401-403 6.11(6.3) PILE_FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO. EE-108 6.18(1) GULLY EACH -
6.5(1.3) DETECTABLE CONCRET TILE SIZE 30x30 CM. SIZE, ... CM. THICK | SQM. - DWG.NO.EN—401-403 6.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - DWG.NO. EE-109 6.18(2) GRATING EACH -

6.5(2) CONCRETE PLANTING BED SQ.M. - DWG.NO.GD=710 6.11(6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH - DWG.NO. EE—109 6.18(3) PIPE M. -

6.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X 4 CM. SQ.M. - 6.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO. EE—-109 6.18(4) CATCH BASIN EACH -

6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK SQM. - 6.11(7) 2—40 WATTS FLUORESCENT LAMPS, CEILNG MOUNTED TYPE EACH - DWG.NO. EE—111 7_|SAFETY ADMINISTRATION DURING CONSTRUCTION

5.6 SODDING 65.11(8) 1-150 WATTS HIGH PRESSURE SODIUM LAMP, SOFFIT LANTERN EACH - DWG.NO. RS—407 7.1 helununeasy nuyraz gemadsvisazmudndmiy 2 senims » 1.00  |itsatoomnmmoummisissluensesi
6.6(1) BLOCK SODDING SQM. = DWG.NO.SP—101 5.11(9) OVERHEAD SIGN LIGHTING EACH = 7.21thelununeasny/ muyruy 1nUIenI NI TEEMIUINMaN 2 $891as m 1.00  louysoz uazemadn sfmsmenmoshug
6.6(2) STRIP SODDING SQ.M. - DWG.NO.SP-101 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE { it 2

6.7 TOP SOIL AND CLAY 6.11(10.1) TYPE A EACH - DWG.NO. EE-110
6.7(1) TOP SOIL CUM. = DWG.NO.SP—101 6.11(10.2) TYPE B EACH - DWG.NO. EE-110 8 | lrnaiAn Ls. -

6.7(2) CLAY CUM. - DWG.NO.SP—101 6.11(11) 400 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE 8.1 m'l‘nmsimm:mﬂmqmwmafmqmwu LS. -

5.8 GUARDRAIL 5.11(11.1) TWPE A TAcH - OWG.NO. RS—110 8.2 ALIIATENNAWATAISTUILAMNATANN IUMIATUANIU LS. -

6.8(1.1) SINGLE W-BEAM GUARDRAIL CLASS 1 TYPE 2 M. 48.00 MG RS80350 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE | EACH - 8.3 mlrvgnuTim PS. -
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS ...... TYPE M. - ta wuismsdeds 6.11(12) SUPPLY PILLAR

6.8(1.3) DOUBLE W—BEAM GUARDRAIL CLASS ... TYPE M. - SINGLE W-BEAM GUARDRAIL 6.11(12.1) MOUNTED ON CONCRETE POLE EACH - OWGNO. RS—101-104] oo

6.8(1.4) DOUBLE W—BEAM GUARDRAIL CLASS ... TYPE M. - 6.11(12.2) MOUNTED ON CONCRETE FOUNDATION EACH - OWoNO. RS—10T—10s| nuRl

6.8(1.5) RELOCATION OF EXISTING STEEL W—BEAM GUARDRAIL M. 6.11(13) HANDHOLE Lﬁmmqwumuﬂ‘::u’l’ﬁuﬁum:ﬁﬁm IUUUL SUMMARY OF QUANTITIES

6.8(1.6) tauaSy STEEL POST DIA. 0.10 x 2.00 M. EACH 12.00 6.11(13.1) TYPE A EACH - DWG.NO. EE-112 dhiBaeudasulpsdssnummiu dhnaeuiuada Wiemuit

6.9 MARKER AND GUIDE POST 6.11(13.2) TYPE B EACH - DWG.NO. EE-112 . e e a e _

65(1) GUDE POST 611(14) RELOCATION OF EXISTING ROADWAY LIGHTING Annumunazduaiiulureanearenuanmiuiuaiduaun 3
6.9(1.1) CONCRETE GUIDE POST EACH - DWG.NO.RS—607 6.11(14.1) SINGLE BRACKET (MOUNTING HEIGHT 9.00 M.) EACH 51.00  |DWGNO. EE-102-105]  sflumsTasmaipiununaneaine aepsuiuseytes
6.9(1.2) FLEXIBLE GUIDE POST EACH - DWG.NO.RS—607 6.11(14.2) (MOUNTING HEIGHT 9.00 M. IMPROVEMENT SINGLE TO DOUBLE BRACKETS) EACH DWG.NO. EE-102-105 A UATIAUATRANULLATT N UMINANT 17

6.9(2) KILOMETER MARKER
6.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH 2.00 DWG.NO.GD-707 6.11(15) Asrsaiilanms i dmi umtensans sur T admer P.S. - Mg 2
6.9(2.2) KILOMETER STONE TYPE Il FOR REFLECTIVE SHEET FACING EACH | - DWG.NO.GD-707 uavamNaulas wranguUnInidus Arugn P i o Salr
5.9(2.3) KILOMETER SIGN TVPE A Tach - OWO.NO.GD—708 | 5.12 TRAFFIC_ROAD SIGNALS 1. gfransedldiagviens furdlaluruneaiaduian ivdnmelutrsme Taosadls bivasnnsasay so
6.9(2.4) KILOMETER SIGN TYPE 8 EacH - DWG.NO.GD-708 | 5.12(1) TRAFFIC ROAD SIGNALS wayamidn fazldlununeaiiet smummndunn wasasiasimiuuLmeen s niusuns L 9ian fdnng ludssna

6.9(3) R.O.W. MONUMENT | 6.12(1.1) AT STA.9+086 LS. - DWG.NO. 101-105 N ' :
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

TYPE SPECIFICATIONS

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

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

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

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

SECTION" AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 201/2544

SOIL CEMENT BASE

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

WEARING COURSE

|
ASPHALT ‘ REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT PRIME COAT SECTION" AND
PRIME COAT | REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 402/2557
|
AC | REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS
BINDER COURSE | FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532
ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION” AND
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 403/2531
AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS

FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

EARTHFILL IN
ISLAND AND MEDIAN

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

12.00 M. OR VARIES

6.00 M. OR_VARES—] 6.00 M. OR VARIES—

507 350 | 350 5
r(;%ﬁ VﬁR‘lES OR VARIES OR VARIES OR|VARIES
I [
TACK |COAT

l____PRIME COAT (PauUAUAYN)

EXISTING R.O.W.

f

1 EXISTING ROADWAY
|

tt
H
|
|
|
|

|
|
|
|
|
|
|
|
|
|

A5 M.

E
WHITE PAINT EDGE LINE
(0.15 M. SOLID LINE)

Il
|
]
|
|
|
]
|
|
|
]
|
|
|
]
|
|
|
:
|
YELLOW CENTER LN
|
|

L— ASPHALT CONCRETE WEARING COURSE 5 CM.
ASPHALT CONCRETE BINDER COURSE 5 CM. .
L 10 CM.(MIN.) CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (i@5ulwy)
MILLING OF EXSIGTING SURFACE 5 CM.THICK
SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM. THICK
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TYPICAL CROSS SECTION (1)
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 SHOULDER, CARRIAGE WAY
TYPICAL CROSS SECTION (1)  STA.0+000 — STA.0+100 ] } NEW LEVEL\ EQ?:NEE fERV“EDLE
SCALE 11175 STA.0+800 — STA.1+000 _2.5% )
/ /
B
FILL cuT
BENCHING
REPLACED WITH NEW PAVEMENT
[——MATERIAL AS DIRECTED BY THE ENGINEER
5 REMARKS
l——LIMIT OF EXCAVATION
030 ymes 030 1. THE NUMBER OF BENCHING DEPEND
£ / 1 ON THE HEIGHT OF THE EXISTING ROAD
s T 2. PROTION "A" SHALL BE DIRECTED BY
VARIES -——— LIMIT OF EXCAVATION -
| THE ENGINEER
030 1020 3. PROTION "B" SHALL BE WIDE ENOUGH
030 vapes 030 PROFILE FOR COMPACTING BY HEAVY EQUIPMENT

PLAN
SOFT SPOT EXCAVATION ON EXISTING ROAD
GENERAL NOTES
1. ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN.

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

3. ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN

ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE

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

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

PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER , FOR DETAILS
OF TYPICAL CROSS SECTION REFER TO STD. DWG. NO. MD. 201 & MD. 202

8. R.C.P. CULVERT CONSTRUCTION AT CONNECTION ROAD ARE SPECIFIED ON PLAN, REMAINED, REMOVED, RELOCATED OR
INSTALLATION MUST BE VERIFIED AND DIRECTED BY THE ENGINEER
7. EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED BY ENGINEER.

THE

4. THE CONSIDERATION OF SOFT AREA OR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD 6 METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FAILED AREA
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COMPACTED EMBANKMENT LAB. C.B.R.=4% (MIN.)

20 CM. CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (MIN.)
15 CM. SOIL AGGREGATE SUBBASE LAB. C.B.R.=25% (MIN.)
15 CM. SELECTD MATERRIAL "A" LAB. C.B.R.=10% (MIN.)
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

|

ASPHALT C
ASPHALT C

TYPE SPECIFICATIONS
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATION AND EMBANKMENT"
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 102/2532
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO
MATERIAL "A” STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 208/2532
SUBBASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "FLEXIBLE SUBBASE SECTION” AND REFER TO
STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 205/2532
BASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SOIL AGGREGATES TYPE BASE
SECTION" AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 201/2544

SOIL CEMENT BASE

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

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

BINDER COURSE

FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

WEARING COURSE

ASPHALT REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION" AND
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 403/2531
AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS

FOR HIGHWAY CONSTRUCTION NO. DH-S 408/2532

EARTHFILL IN
ISLAND AND MEDIAN

THE EARTHFILL SHALL BE SOIL WITH ORGANIC MATERIAL AND SUITABLE FOR PLANTING. IT SHALL BE FREE FROM AGGREGATE
LARGER THAN S5 CM. IN SIZE, DETERIOUS SUBSTANCES AND CONCRETIONARY MATERIALS. DEBRIS MATERIALS FROM
CONSTRUCTION SHALL NOT BE USED.

MILLING OF

SIDE DITCH LINING TYPE I
IF NECESSARY (DWG.NO.DS - 201) (LT OR RT)

COMPACTED EMBANKMENT LAB. C.B.R.=4% (MIN.)
——— 20 CM. CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (MIN.)
15 CM. SOIL AGGREGATE SUBBASE LAB. C.B.R.=25% (MIN.)

———15 CM. SELECTD MATERRIAL "A" LAB. C.B.R.=10% (MIN.)
ONCRETE WEARING COURSE 5 CM.

ONCRETE BINDER COURSE S CM.

10 CM.(MIN.) CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (1&3ulv) . e -

EXSIGTING SURFACE 5 CM.THICK

SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM. THICK

TYPICAL CROSS SECTION (2)
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CARRIAGE WAY

STA.0+100

SCALE

VARIES

GENERAL

1.

2

7.

STA.0+800 1

1: 175 STA.24+075

STA.1+000

|

FINISHED GRADE
EXISTING LEVEL

NEW LEVEL-
=\

FILL

REPLACED WITH NEW PAVEMENT
MATERIAL AS DIRECTED BY THE ENGINEER

LIMIT OF EXCAVATION

0.30
VARIES

—— LIMIT OF EXCAVATION

varies 030
1

0.30

EEEL
PROFILE

030 yages 030
1

ON _EXISTING ROAD

ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND
REFERENCES : SPECIFICATIONS FOR HIGHWAY CONSTRUCTION,
& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS
ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE

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

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

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

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

ALL DIMENSIONS ARE SHOWN.
STANDARD DRAWING

FOR DETAILS
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BENCHING

REMARKS
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. THE CONSIDERATION

THE NUMBER OF BENCHING DEPEND
ON THE HEIGHT OF THE EXISTING ROAD
PROTION "A" SHALL BE DIRECTED BY
THE ENGINEER

. PROTION "B" SHALL BE WIDE ENOUGH

FOR COMPACTING BY HEAVY EQUIPMENT

OF SOFT AREA OR AREA
SHALL BE DETERMINED BY USING COMPACTION EQUIPMENT
MINIMUM LOAD 6 METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, IF THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA
MAY BE CONSIDERED AS SOFT SPOT OR FAILED AREA
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NOT T0 SCALE
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°

T SCALE
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CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT

NOT T0 SCALE

R.O.W.

CLEARING AND GRUBBING LIMITS

¢ OF ROADWAY OR FINISHED PROFILE GRADE

CLEARING AND GRUBBING AT HORIZONTAL CURVE

NOT TO SCALE

FINISHED PROFILE GRADE

|
I
&
1
I
1

~
~<

= |
~~

~~

i

-

CLEARING AND GRUBBING AT CUT — SECTION
NOT 0 SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

2. AT LOCATIONS WHERE OVERHANGING TREE BRANCHES, SHRUBS,
BUSHES,ETC.SPREAD OVER CLEARING AND GRUBBING AREAS,
THEY SHALL BE CUT TO PROVIDE A 3.50 M. CLEARANCE OVER
FINISHED PROFILE GRADE. .

3. SIDE DITCHES,CUT AND FILL SLOPES DIMENSION SHALL CONFORM
TO THE TYPICAL CROSS—SECTION DRAWING.

4. CLEARING AND GRUBBING IN RESIDENTAL AREAS SHALL CONFORM
TO THE DRAWING FOR THAT PARTICULAR PROJECT OR AS DIRECTED
BY THE ENGINEER.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CLEARING AND GRUBBING

BUREAU OF LOCATION

A DATE: OCT 2015
b3

DESIGNED : D.0H. & CONSULTANTS leECKED:

SCALE: AS SHOWN

SUBMITTED :

OF LOCATION & DESIGN BUREAU)

DWGNO. GD-703

REF.

APPROVED :
REVISION SHEETNO. . 43

N
SIGNATURE | DATE (FOR DIRECTOR GENERAL)
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1
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] R.C.P. CULVERT 1-4 0.60 (MIN.)

R/W

[3

CONNECTION ROAD 6 BETWEEN 80°-90°

NOT SCALE

€ CONNECTION ROAD END OF CONSTRUCTION

R/W

R.C.P. CULVERT 1-8 0.60 (MIN.)
R=15.00_ :

€ OF CONSTRUCTION
SHOULDER —,

[ W

/ R.C.P. CULVERT 1-¢ 0.60 (MIN.
R/W 1/ (MIN.)

CONNECTION ROAD 9 BETWEEN 60°—-80°

NOT SCALE

€ CONNECTION ROAD

AS EXIST,
R/W

\\ SHOULDER 1.00 (MIN.) AND NOT WIDER

10.00 M.

R.C.P. CULVERT 1-¢ 0.60 (MIN.)

R/W

§ CONNECTION ROAD END OF CONSTRUCTION

R/W

EXIST. ROAD —

@ OF CONSTRUCTION -

-
SHOULDER —\ 8z
- - ° - _:!'_ PR P,
SHOULDER —

R/W -R.C.P. CULVERT 1-8 0.60 (MIN.)

RIGHT OF WAY WIDTH > 20.00M.(NOT EXCEED 30.00 M.) : R=6.00 M. R'=8.00 M.,
RIGHT OF WAY WIDTH > 30.00 M. : R=6.00M.(MIN.) R'=15.00 M.(MIN.)

CONNECTION ROAD, © BETWEEN 45-60°

NOT T0 SCALE

& CONNECTION ROAD —END OF CONSTRUCTION

R/W R.C.P. CULVERT 1-8 0.60 (MIN.)
G OF CONSTRUCTION 4
SHOULDER —
_— —— 4 - / 4 _— ——— ——— - — e n—
SHOULDER—7 \ él / <
R/W res00 LA \R=15.00

€ N4
R.C.P. CULVERT 1—-¢ 0.60 (MIN.)

RIGHT OF WAY WIDTH < 20.00 M.

CONNECTION ROAD, © BETWEEN 45-60
NOT T0 SCALE

€ OF MAIN ROAD

VERIES

L)
4.00 T0 6.00
SHOULDER (%]
X THAN MAIN ROAD SHOULDER o HAFT OF TRAVELED WAY SHOULDER 5.00 MIN,
S WIDTH
st st
____________ SHOULDER
>
P70\ 7o 7\
____________ OUT OF SIDE SLOPE
N
5 10.00 MIN.
i)
SIDE_D(TCH d
SHOULDER 1.00 ?mN.S AND NOT WIDER g CONNECTION ROAD SECT|ON
SHOULDER THAN MAIN ROAD SHOULDER Not
PAVEMENT WIDTH
4.00 TO 6.00 AS EXIST
CONNECT|ON ROAD PLAN € OF CONNECTION ROAD
NOT SCALE Jr
.6.0048.00
i/——PROFluZ GRADE
50% .
ASSUMED GROUND LINE . £ 250% , _2.50%
. z
\fa p T 5.‘

L R.C.P.90.60 (MIN.)

CONCRETE SIDE DITCH

PAVEMENT STRUCTURES
SAME AS MAIN ROAD WEARING COURSE.

TYPICAL CROSS—SECTION FOR CONNECTION ROAD

SCALE

1: 100

R/W

END OF CONSTRUCTION
€ CONNECTION ROAD _l

€ OF CONSTRUCTION--

R.C.P. CULVERT 1-¢ 0.60 (MIN.) —

SHOULDER—\

SHOULDER —/

R/W

< R.C.P. CULVERT 1-8 0.60 (MIN.)

R.C.P. CULVERT 1-9 0.60 (MIN.)

RIGHT OF WAY WIDTH > 20.00 M.

CONNECTION ROAD, © LESS THAN 4&

NOT T0 SCALE

€ CONNECTION ROAD
R=VARIES

END OF CONSTRUCTION

R/W
R= X
& OF CONSTRUCTION -
SHOULDER —, 813
<
-— _ 2B S,
SHOULDER— X7
R=5.00 .3)» <
s =5.00
R/w o ///‘/// __ __ _ o
e

R.C.P. CULVERT 1-¢ 0.60 (MIN.)

(SEE NOTE 3)

R.C.P. CULVERT 1-¢ 0.60 (MIN.)
R=VARIES

RIGHT OF WAY WIDTH < 20.00 M.

CONNECTION ROAD, © LESS THAN 45

T0 SCALE

NOTES :
. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. THIS DRAWING SHALL BE USED IN ACCORDANCE WITH DOH. PERMISSION
MANUAL FOR THE CONNECTION ROAD AND BUILDING CONSTRUCTION
AT ADJACENT R.O.W..
SIZE AND NUMBER OF PIPE AS SHOWN ON THIS DRAWING IS GUIDANCE
ONLY. FURTHERMORE , LOCATION AND LENGTH OF PIPE MAY BE ADJUSTED
AS DIRECTED BY THE ENGINEER IN THE FIELD DURING CONSTRUCTION.
4. THE UMIT OF THE CONNECTION ROAD CONSTRUCTION SHALL BE ENDED AT
R.O.W OR AS SHOWN ON THE DRAWING.
5. THE WIDTH OF THE CONNECTION ROAD AS SHOWN ON THIS DRAWING IS
GENERAL GUIDANCE IN CASE OF THE DETAIL OF THE CONNECTION ROAD
ON THE CONSTRUCTION DRAWING IS UNAVAILABLE.THESE ROAD WIDTH SHALL
BE THE SAME AS THE EXISTING PAVED CONNECTION ROAD OR AS DIRECTED
BY THE ENGINEER IN THE FIELD BUT SHALL NOT BE WIDER THAN THE MAIN ROAD.
. BEFORE THE CONNECTION ROAD CONSTRUCTION,THE ADJACENT
SUBMITTED INTERSECTION PLAN SHALL BE APPROVED BY THE ENGINEER.
IN CASE OF SIDE ROAD CONNECT TO A SMALL VILLAGE WITH LOW TRAFFIC,
THE MINIMUN OF THE CONNECTION ROAD WIDTH AS SHOWN ON THIS DRAWING
IS APPROPRIATE.
8. S1 = NORMAL CROSS SLOPE OF THE MAIN ROAD
AS SHOWN ON TYPICAL CROSS—SECTION.
S2 = PROFILE GRADE OF THE CONNECTION ROAD
. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. TS-203

o

o

N

©0

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CONNECTION ROAD DETAILS

BUREAU OF LOCATION

DESIGNED : D.OH. & CONSULTANTS ICﬂEcKED: & DESIGN DATE: OCT 2015

SCALE : AS SHOWN
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SUBMITTED :

(DIRECTOR OF LOCATION & OESIGN BUREAU)
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SCALE 1:10
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NOT T0 SCALE & & B
030 0.50 é} 0.30 075
030 0.30
o REFLECTIVE o 0.05 R 0.05 ]é 005 | 0.05
/ WHITE PAINT WHITE REFLECTIVE SHEETING FORE-SIDE |
# @ 2-RBY 0.40 M. LONG o
ON 2 MM.THICK ALUMINUM PLATE FIXED TO S [ | !
T e THE CONCRETE BY EXPANSION BOLTS 7 7 77 v
! I BLACK PANTED 1 ) (ALL SIDES EXCLUDING COVER SIDES) ! GARUDA PRECAST CONCRETE 3RBS 0.40 M. LONG GARUDA PRECAST CONCRETE
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GENERAL DETAIL OF INSTALLATION AT SIDEWALK GENERAL DETAIL OF INSTALLATION BESIDE EDGE OF SHOULDER
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« NUMBER SCALE 1:10
9 NOTES :
1. DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED. 9. ALL FACES OF TYPE | KILOMETER AND COVER FACES OF TYPE I KILOMETER SHALL BE PAINTED WHITE.
2. WHERE PENETRATION CANNOT BE ACHIEVED FOR PILING THE KILOMETER AND ALL INSCRIPTIONS SHALL PAINT BLACK OTHERWISE THE GARUDA FRAME SHALL PAINT IN GREY LINE
POST MAY BE ERECTED WITHOUT PILING WHEN APPROVED BY THE ENGINEER. 1 CENTIMETER WIDTH.
3. ALL INSCRIPTIONS SHOWN ON THIS DRAWING ARE SET UP FOR EXAMPLE 10. THE PAINTS SHALL CONFORM TO TIS.327 AND SHALL APPLIED ON ALL FACE IN 2 LAYERS.
PURPOSES ONLY. 11. REFLECTIVE SHEETING FOR TYPE Il KILOMETER FACING SHALL CONFORM
g 4. THE KILOMETER POST SHALL BE PLACED AT 1 KILOMETER INTERVAL TO TIS.606 TYPE I (ESEFFICIENT OF RETRO-REFLECTION LEVEL 1) KINGDOM OF TH AIL AND
= AT 0.75 M. FORM EDGE OF OUTER SHOULDER OR AT 0.50 M. FORM CURB. MINISTRY OF TRANSPORT
17T [ A =T 5. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 MPa.(200 KSC.) DEPARTMENT OF HIGHWAYS
A — pd FOR 15X15X15 CM. CUBE AT 28 DAYS. STANDARD DRAWING
lo.03s] 0.33 lo.03] 6. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR.24. KILOMETER MARKER
- - - - 7. PRE — CAST PRESTRESS CONCRETE PILE SHALL CONFORM TO TIS.396 KILOMETER STONE
l_.y - R ST ;
A 8. DESCRIPTIONS OF THE ALTERNATIVE TYPE OF KILOMETER STONE AS FOLLOWS ESIONED -+ Dom 2 cons TS lcuecKED: sReAs G OO [oare: oor 2015
ELEVATION OF GARUDA - 8.1 TYPE | ,PAINTED FACING : ALL KILOMETER STONE FACINGS SHALL PAINTED WITH WHITE PAINT. -
AND INSCRIPTIONS SHALL PAINTED BLACK PAINT. SUBMITTED : SCALE: AS SHOWN
DETAIL 1 8.2 TYPE Il ,REFLECTIVE SHEET FACING : ALL KILOMETER STONE FACINGS SHALL PAINTED (DIRECTOR OF LOCATION & DESICN BUREAV) DWGNO. GD—707
SCALE 1: 3 WITH WHITE PAINT AND INSCRIPTIONS SHALL PAINTED BLACK PAINT. APPROVED :
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DATE

SHEET NO. 47

(FOR DIRECTOR GENERAL)




D:\std dwg 2015\RS-601 (REV00)

— — 1
< ALY

MAE SARIANG

WHERNEEU —>

e o = ©
MAE HONG SON 8 ©1/2” ROUND BOLT AND NUT ALL
2 HARDWARE T0 BE GCALVANIZEU
I
"
0 0.05+0.15 HARDWOOD PLANK OR W—BEAM GUARDRAIL, PAINTED BLACK
WHITE PEFLECTIVE PAINTING ® 50, AND WHITE ON FRONT SIDE AND WHITE ON THE OTHER SIDE 5 HARDWOOD PLANK
SEE JOINT DETAIL __ i 0.30 w
‘\ o N - l—-——o‘ t‘%
Pt y N o
. . 0.05
— 005 — 0.075
‘1 0.15) 0.075
0.0 0.35) -905
0.15) Y o e T 0.075
oss| 010 __ N // g 010
~ % R.C. POST 0.15x0.15
0.25 ~ 0.25) -
RC. POST 0.15x0.15 — 4~ i BLACK AND WHITE PAINTING ON ALL SIDES
— BLACK AND WHITE PAINTING ON ALL SIDES —
0.15 0.15)
| | I o ’
o i
N N || N i |
!
l '.
o
N N | ] 2 1
0.15 0.15 ’_\_J'o‘];-_ “l_‘ﬂ \
i
1.50 TYP. FOR R.C. POST 1.50 TYP. FOR RC. POST | l
2.00 TYP. FOR STEEL POST 2.00 TYP. FOR STEEL POST ‘
3.00 TYP. FOR R.C. POST 3.00 TYP. FOR R.C. POST 3.00 TYP. FOR R.C. POST 0.40 0.60
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‘ L (SEE NOTE 10) .
1 SIDE VIEW FOR TIMBER BARRICADE
FRONT ELEVATION SCALE 1:20
SCALE 1:20 o«
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3
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NOTE : : /
_ PAVEMENT EDGE SIDE VIEW FOR W—BEAM GUARDRAIL (ALTERNATIVE)
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED. .
SHOULDER EDGE SCALE 1: 20
2. CONCRETE SHALL HAVE A MINMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 Meo. (204 KSC.) 0
FOR 15 x 15 x 15 CM. CUBE AT 28 DAYS, CEMENT SHALL CONFORM TO TiS. 15 TYPE | PORTLAND
CEMENT OR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24. 005 91101 o s
THE DRAWING SHOWN THE DETAIL OF BARRICADE ONLY, ACTUAL LOCATION OF | : i
BARRICADE SHALL BE AS INDICATED ON THE DETAIL OF INTERSECTION DRAWING OR TRAVELLED WhY WIDTH (W) 0.15 B -
AS DIRECTED BY THE ENGINEER. o Tie 3
o N ¢
5. ALL WOOD PORTION SHALL BE GVEN ONE COAT OF PRIMING PANT IN ACCORDANCE i
WiTH TIS. 357 AND TO FIELD COATS OF GLOSS ENAMEL PAINT IN ACCORDANCE P 0.060 -
WITH TiS. 327 WHITE PAINT IN THE LAST COATING SHALL BE REFLECTORIZED. Y g'gég 0.150 JOINT DETAIL "A” FOR W—BEAM GUARDRAIL
RC. POST SHALL BE GIVEN TWO COATS OF PAINT IN ACCORDANCE WITH TIS. 327. ! T I SCALE 1:20
0.15
AL TRAFFIC SIGNS SHALL BE N ACCORDANCE WITH THE MANUAL OF TRAFFIC © 0.060 1215
0.030 [0.150
oL BLISHED BY THE DEPARTM FHIGHWAY, )
CONTROL DEVICES AS PUBLISHED BY THE DEPARTMENT OF HIGHWAY, © 0.060 9EMM. © 0.15M. KINGDOM OF THA'LAND
THE SPECIFICATIONS, THE SPECIAL PROVISIONS AND THE DRAWINGS. ¢ -1 o1 MINISTRY OF TRANSPORT
8. CASE OF TYPICAL MATERIAL PLAN DEPA:::EEO;::;:WAYS
6.1 IN CASE OF HARDWOOD PLANK COMPATIBLE WITH R.C. POST 0.15x0.15 M. .
SCALE 1 : 125 4—09MM. BARRICADE
5.2 IN CASE OF W—BEAM GUARDRAIL COMPATIBLE WITH STEEL POST DIAMETER o ™wo £s KT TINTERSECTION
100 MM. AND THICKNESS 4 MM. JOINT DETAIL "A” FOR HARDWOOD PLANK R.C. POST SECTION LAN
9. GUARDRAIL SHALL BE REFERENCED TO DWG. NO. RS—603 AND CONFORM TO TIS. 248. SCALE 1:10 SCALE 110 BUREAU OF LOCATON | paTE: OCT 2015

10. LENGTH OF BARRICADE (L) NOT LESS THAN TRAVELLED WAY WIDTH (W).
10.1 IN CASE OF R.C. POST, L = 9.00 (MIN).
10.2 IN CASE OF STEEL POST, L = 12.00 (MIN.).
11. BARRICADE MATERIAL SHALL BE CONSIDERED WITH THE FIRM INFORMATION CONCERNED AND RECOMMENDED BY

THE ENGINEER.

DESIGNED : D.OH. & CONSULTANTS ICHECKED: & DESIGN

SCALE: AS SHOWN

S

SUBMITTED :
(DIRECTOR OF LOCATIQR & DESIGN BUREAU)

REF. REVISION SIGNATURE | DATE

DWGNO. RS—601
APPROVED :

A L,

SHEET NO. 74

(FOR DIRECTOR GENERAL)




NOTES :
540 ) s - ) s 1. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE INDICATED.
" | ‘ 2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT :
T ‘ e ‘ [ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. ——, = . : 21 STEEL RAWL SHALL BE MARE FROM STEEL OF. THICKNESS NQT LESS THAN THE .
3_{;__ N4 MINIMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
@ @ » 3 SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
> 3 .
! ) L B . } o\ I steer puate « wwTeick ACCORDING TO THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW.
e e [ P [ <] 4 Te o] b v 100 MM. LONG
| [ 1 i AT BOLT & NUT FASTENNING
‘ RAIL MIN.RAIL THICKNESS | MIN.WEIGHT OF ZINC COATING
| —BLOCKOUT oLAss| TYPE (MILLIMETER) (GRAMS PER SQUAREMETER)
I _ e
L ! : ) 1 3.2 550
S L e ¢ L LR 1 2 3.2 1,100
, P »V</ = Py P < By - :
te 8 i |: b 1 b4 e DETAIL "A 1 25 550
| 2
| } NOT  TO  SCALE ; 2s ! 1100
——POST #100X4 MM. 2.2 MECHANICAL PROPERTIES OF RAIL
BAZATSIN R TSTRIR RAL MAX. DEFLECTION
75415 5““—150*2"’; TEN@:&L;LE;"RAET;GTH MIN.PERCENTAGE MAX. LOAD MAX. LOAD
i —_—_— — KG. /MM 2 | OF ELONGATION TRAFFIC FACE UP | TRAFFIC FACE DOWN
st i ViR : CLASS| TYPE (KG./MM.5) : ko, | DEFLECTION |~ T DEFLECTION
&&AN ANTB SECT;S\IL\JE 50x19 \ & " ] ‘ : " (MIN.) - (MIN.)
if : T
4.5 ;—75*1'5 o © . 1 41 21 910 50 720 50
1— —=q | e 1 2 41 21 1,360 75 1,000 75
g ; |
S \_LN 2 fl — 2 1 41 21 680 50 545 50
ol 2-923 U | 2
gL s w . ; 2 4 21 910 75 720 75
- 1l
. ©
| EQUAL TO SHOULDER WIDTH -l J'-? . - 2.3 POST SHALL BE IN ACCORDANCE WITH TIS. 107.
[ 4 '
| §| SLOT ~—— ; X 2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
. §. 60x19 * \—023 SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8.
19x60 ‘ :I / BLockout SIDE VIEW 2.5 BLOCKOUT SHALL BE IN ACCORDANCE WITH TS. 1228.
/—‘;X:SS /" WHEN SPACING OF POSTS IS 2§ ONLY ! 2 7d = ;“'STEE'- PLATE TOP VIEW FRONT VIEW 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1499 SM 400.
/ A ——19x60 | 3 - 2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.
- b 8-923 i ' ‘ BLOCKOUT DETAILS 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
—8— = CALE 1:5
g / g*_ ) |/ g g / ; ‘ ) e g I ﬁ_i } ) s o FOR QTHER HIGHWAY_ CLASS, GUARDRAIL CLASS 2 SHALL BE USED.
; / / )
b J 2 cfé = i £ I I \— STEEL PLATE 4. IN CASE OF HIGH RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYPE 2 SHALL BE USED.
L ) 9 !
4 | < o [ © ‘ ' AT BOLT & NUT FASTENNING 5. SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS.
< e | & @ | PAVEMENT SURFACE—— I i ?TEEL PLATE
| : \ © (SEE DETAL "A
E ! | ! ‘ | SLoPE \ I | ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. BLOCKOUT | RADIUS OF CURVE |SPACING OF POSTS *HEIGHT OF FILL |SPACING OF POSTS
0l 110 110 10| 110 50 = + + - P, R (M.) S (M.) H (M.) S (M.)
S OR 25 I Ry ) I 1
U ol it soo | 00 ON TANGENT OR » 700 4.00 H < 300 4.00
‘ T 450 < R < 700 3.00 3.00 < H < 4.00 3.00
IR
i 150 < R < 450 2.00 4.00 < H < 500 | 2.00
| i i | . BACKUP  PLATE :
o ‘ N SCALE 1:15 R <150 1.00 5.00 < H < 7.00 1.00
§ . |
- | “. 7] CONCRETE . * FOR SIDE SLOPE 2:1 OR STEEPER
2 ! | i | T A ioen Rook FOR HORIZONTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
‘ o ’ S 6. IN GENERAL, GUARDRAIL IS MORE SUITABLE THAN GUIDE POST ON HORIZONTAL CURVE SECTION WITH HIGH FILL
1100 f Il | ! 100 | | | MORE THAN 5.00 M. (AND SIDE SLOPE IS STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 M.
| . | ! [ e =] 7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE-BENT FROM THE FACTORY.
. - 1
| {‘ DIRECTION OF TRAFFIC memmemefie 8. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
i SHALL BE PROVIDED WHERE SPACING OF POSTS IS 25 M.
9. UNLESS OTHERWISE SPECIFIED ON THIS DRAWING, GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248.
BLOCKOUT
ERROR ALLOWABLE LENGTH —
ERROR ALLOWABLE LENGTH /‘ LIP CHANNEL STEEL 150x75x20x4.5 MM. 50 _ 110110, . 50 10. REFLECTIVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
27 ! i ! ) 11. W-BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS-605 OR RS-606.
~ s SUEI
z ° s pe REMARK :
<~ Ll 1
o $ j,: be ] THE SINGLE W-BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
" g1 1 AND CERTAIN CONDITION. IF OTHER CONDITION SUCH AS DEEP VALLEYS,
| o g ” WHITE REFLEC APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
© o FE, SHEETING TYPI THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMAGE TO
g0l 10 | 10 50 PAVEMENT | SURFACE— | g oA VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
\ 1 & i / GUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE
TERMINAL SECTION i FIRM INFORMATION CONCERNED AND RECOMMENDED BY THE ENGINEER.
SCALE 1:10 FOR DIVIDED HIGHWAY, —————————/
THIS SIDE SHALL BE OMITTED
I KINGDOM OF THAILAND
15 32 50 - WHITE REFLECTVE A2 : MINISTRY OF TRANSPORT
]' © | ©—ROUND PIPE 101.6x4.0 MM. x 9.63 KG./M. it REFLECTVE FOR DVIDED HIGHWAY, DEPARTMENT OF HIGHWAYS
— s | | i SHEETING TYPE | % THIS SIDE SHALL STANDARD DRAWING
f o I r—' FOR DIVIDED HIGHWAY, ) \ BE OMITTED
% g = [ || ) 8 8 o . THIS SIDE SHALL BE OMITTED GUARDRAIL
1 ‘ LT p 1 RCipes SINGLE W—BEAM GUARDRAIL
1 ! !
ol 30 i DIRECTION OF TRAFFIC sl DESIGNED : D.OM. & CONSULTANTS 1an<:st; R e "™ |oatE: OCT 2015
VARIES (30-180) POST — SCALE: AS SHOWN
. SUBMITTED :
SCALE 1:15 (DIRECTOR OFLOCATION & DESIGN BUREAU) ro—o0s
DWG NO. —
BOLT & NUT RAIL SECTION Rev.1 | Revision 172017 Xl 2017
SCALE 1:3 SCALE 1:3 APPROVED : .
REV. REVISION SIGNATURE| DATE (FOR DIRECTOR GENERAL) SHEETNO.  76/RI




0:\std dwg 2015\RS-605(REVOO)

/,, SEE DETAIL "A" 12.00 APPROACH END i
| 6.00 400 | 400 | 400 4.00 |
T 1
SEE DETAIL "A" i {
/ | | — bt ] SEE DETAIL "B" l | ‘ —EDGE OF | SHOULDER ‘
— END ANCHORAGE j | INTERMEDIATE POST (SEE DRAWING NO. RS—603)
L — © . I
9_
- -
— - | TANGENT LINE
S S0 S S S S — o T TREEERETES S - RARABOLA, CURVE IR
L -~
SEE DETAIL "A" . /
o Lg
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY _— 50.00 1 / TRAFFIC DIRECTION wee WE &
SEE DETAIL "A” / i °
INSTALLATION OF W—-BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PAINT EDGE LINE MARKING 23 ©
SCALE 1: 500 (_ZD € Z;
Bi% g
12.00 APPROACH END ""‘V"R'ES (SEE NOTE 5) !
~
| 6.00 400 | 400 :  4.00 | 2.00 ; 2.00 nomoq 1 ’°J INSTALLATION OF W—BEAM GUARDRAIL AT HORIZONTAL CURVE §/
| ; T
SEE DETAIL "B"
END ANCHORAGE \ __| | ) 12.00 (APPROACH END)
LA f' } fSEE DETAIL °C 4.00 400 | 400 | 400 400 VARIES) 4.00
1 U —
\ / AN BRIDGE RAILING ‘ l —EDGE OF SHOULDER | .
l Ll l Ll l oFF SE}T}M 7 v X"(SEE NOTE 4) 1
P — T Xy R I i — | N L ®7ROADSIDE OBSTACLE OR HAZARDOUS [kREA
L ~. L~
PARABOLA CURVE— L TANGENT SECTION TO BRIDGE t L_INNER SURFACE ! | Ll l ) |
L OF BRIDGE RAILING | TANGENT TINE T amEs | A0
WHITE PAINT EDGE LINE MARKING RAFFIC DIRECTION WHITE PAINT EDGE LINE MARKING PARABOLA CURVE (SEE NOTE ) T e
OR OUTER EDGE OF LANE l l
‘%——-—————-————————--———~———————-——————~~-~—————————QBRIOGE-—% |
" L__),A___&QQ-au ,MAAI TRAFFIC DIRECTION s L_BEGINING OF _ 50.00 N
DETAIL A" WITHOUT BRIDGE SIDEWALK APPROACH END f
ScALE 1 150 WHITE PAINT EDGE LINE MARKING
SEE DETAIL "B”
END ANCHORAGE_\ l l l l | l APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
>UNEDUNNSUEEDUNEDUNEDUEL SEE NOTE 9 SCALE 11150
P
o l Ll l 7 5 BRIDGE SIDEWALK
i
SHOULDER [ o7 Sl SHOULDER NORMAL SHOULDER WIDTH
L PARABOLA CURVE™ I—TANGENT SECTION TO BRIDGE NOTES :
LANE WHITE PAINT EDGE LINE MARKING LANE WIDTH o 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
TRAFFIC DIRECTION i WHITE PAINT EDGE LINE MARKING ©
OR OUTER EDGE OF LANE o B 2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
~—t - - — - —— - —— - —— - ——— - —— — —— — L — —— G BRIDGE— — # EI TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
nan
DETAIL A" WITH BRIDGE SIDEWALK , 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROLS
(ROADWAY SHOULDER WIDTH SAME AS FOR BRIF‘GE : : ] TO VEHICLES STRIKING SUCH AS, ELECTRIC POLE, BRIDGE PIER, ETC.
SCALE i:sg ' 4. SPACING "X" AND "Y' ARE AS FOLLOWS.
. 41 "X" = 0.50 — 1.50 M. "Y" = 4.00 M. POST SPACING 2.00 M.
4.00 | 4.00 400 A=VARIES (SEE NOTE 5) 4.00 4.00 1.00 g == i 1 "5 4.2 "X" = 1.50 — 3.00 M. "Y" = 8.00 M. POST SPACING 2.00 M.
‘ SPACING 4.00 MAX. 200 | 200 1.001 1.004 fS9 050 ,070 e ' ' W <] 5 THE PORTION OF GUARDRAIL INDICATED BY "A" SHALL NOT APPLY
.5 .5 .. < Faa oy FOOT T TIOT =
. TS L i N I |° 01 F °| ’_;f’ i IF EMBANKMENT HEIGHT IS LESS THAN 4.00 M. (SIDE SLOPE 1.5 : 1 MAX.)
s _’_L_ oD i 0.60 6 THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
,T =T | I I i T T | 5+0.126 | END RAIL (SEE NOTE 7) J OF D AND 1 OR OTHERWISE INDICATED.
L Ly L L L Lo ! 7. DIVIDED HIGHWAY DO NOT NEED END RAIL.
I—A\\. ELEVATION OF GROUND LINE ELEVATION SIDE VIEW
Lo —END ANCHORAGE END RAIL 8. GUARDRAIL SHALL CONFORM TO TIS. 248.
E :E 635 SCALE 1: 50 9. THE PLAN SHALL SEE DETAIL "D” ON THE DRAWING NO. RS—606.

ﬁf

ELEVATION OF GURADRAIL

mﬁ:@ess i]}.s:ﬁ

0. 57 i :E.sss

CONNECTION TO BRIDGE RAILING

ERROR ALLOWABLE LENGTH

©

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

SCALE 1:75 BRIDGE RAILING 0027 ?’\g DUE TO BENDING THE RAIL 0.343 1. MARKINGS SHALL BE IN ACCORDANCE WITH THE DEPARTMENT OF HIGHWAYS®
0.08 | | 0.34 | | 0.08 :
—-I I“' l‘*— / M16 EXPANSION BOLT 3 ’6'0%2 TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TIS. 542.
/ ; ; ; 0.15 M. LONG —‘— -
g [T TERMINAL SECTION oge2 :::] F‘Lo‘?s WARRANTING FEATURES FOR
9 ! \ W—BEAM GUARDRAIL INSTALLATION
< I'\ ° . 0.50 , 050 ,0.30,_ 070 ¢ 0.023 —:\g g %[ § ‘———————((’ 343 R=0.02 1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
s . S l - &4 of L & ° T (7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1.
(e}
. \g i «5{ gi 5 § - 2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
o
ST ‘ 2-9 5/8 GALVANIZED ﬁ i i - 5 0.343 EMBANKMENT IS MORE THAN 3.00 M.
ol STEEL BOLT @ 0.20 M. DI l ! | | o ) : 0.343
X b 3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 1.50 M.
T (=]
TRAFFIC DIRECTION == \ 0.05] |o.11l0.11 diob.ad lo.0s 0.05] 1 0.22 | 10.073 4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.
i INNER SURFACE 070 o l I
OF BRIDGE RAILING . B
PLAN CONCRETE ANCHOR PLAN 3 s+ @
SCALE : 2 W—-BEAM CONNECTION TO BRIDGE RAIL 2 ¢ ® FERRA
0.30 0.50 NOT T0 SCALE o /ﬁ g
0.50 0.50 _,0.30 0.70 , RIDGE RAILING
oo /° KINGDOM OF THAILAND
3 0.15 M. LONG T 032 MINISTRY OF TRANSPORT
I EFAVAY | DEPARTMENT OF HIGHWAYS
O } — . 008 || 0004 8 0023
S 11 \ ES S Tl el e 0.084 0.05 022 | |o.05 STANDARD DRAWING
e i 8l F s S N ¢ GUARDRAIL
5 e | ELEVATION
© o INSTALLATION AND W—BEAM GUARDRAIL APPROACH TYPE-I
SPLICE SECTION
NoT 10 SCALE DESIGNED : D.OM. & CONSULTANTS quscK?‘ s BUREAU OF LOCATON  lpATE: OCT 2015
: WN
CONCRETE 1:3 BY VOLUME~—/ 0.20 ELEVATION SIDE VIEW SUBMITTED : SCALE: AS SHO
(DIRECTOR OF LOCA“W & DESIGN BUREAU) DWG NO. RS—605
” ” ” ” ol !
DETAIL "B DETAL " J— 4L & S
SCALE : 25 SCALE 125 REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) -




) LL) ! ) ; S (4000 wo 0 vs 150£2 NOTES -
: @ - T Sl . 1. ALL DIMENSIONS ARE IN MILLUMETERS UNLESS OTHERWISE INDICATED.
[ [BAGKUR PUATE [ P g ~BACKUP PLATE ~e23t ! 2. GUARDRAIL SHALL CONFORM 7O THE FOLLOWNG REGUIREMENT :
S S Y S ) /A ﬂ{ . Ry o || "1 21 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE |
g : e { H { &5 @) H MINIMUM THICKNESS SPECIAIED FOR £ACH CLASS OF RAL AND
i [ S—— 15 £l -t .
! ' ; e - ; ; ; : SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF 2INC COATING
; ! ! ’1 1o ACCORDING TO THE TYPE OF RAIL AS SPECIIED IN TABLE BELOW.
S " i 11 3 : o I
; ¢ # i i "
RIR L ie e i g ! ' i RAIL Min RAIL THICKNESS Min WEIGHT OF ZINC COATING
3 N -+ - o i -
R, g s ! L l 2 ! i cLass| e (MILLIMETER) (GRAMS PER SQUAREMETER)
{ { S <h | . S
T ; ! + 32 550
Sonis [ it 1o '
- POST 2100X4 mm 573 2 32 1100
TOP VIEW FRONT VIEW SIDE VEW i 25 S50
2
TR 7R RS TR BLOCKOUT DETAILS 2 2.5 1,100
SCALE 1:5
30 PLAN AND SECTION ;
ES_““‘" Eil NoT o SOAE FQUAL TO SHOULDER WIDTH . 400 | 600 | 2.2 MECHANICAL PROPERTES OF RAIL
a | booar . 300 -
< PLATE 60xB0 mm [ N
E’Eﬂ:ﬁﬁ;{.—i /) post s100x¢ o RAL Max DEFLECTION
N i B (e ; 2 Min ULTIMATE RCENTAGE
- i : § « TENSILES STREnGTH | M PERCENTAGE Max LOAD Mox LOAD
FOR MOUNTING ON W-BEAM GUARDRAIL H & (k OF ELONGATION | TRAFFIC FACE UP | TRAFFIC FACE DOWN
VAREES (30-180) /- STEEL PLATE 4 mm THOK ' 5 3 cLass| TYPE g/mm”) o | DEFLECTION| | DEFLECTION
K160 mm LONG ! = 9 9 :
"”i 15 5 AT OLT & NUT FASTENNING Cy--sees A | g § (Min) (Min)
] : ] SEE DETAL A7) | g I ' 4 . 21 1,265 75 1.265 7
T - BLOCKOUT  Bocwaur ¢ ! ’ : g M 1 o .
: 5 : g 2 M 2 1, 75 1,285 75
Qi | ra < A .8 s A 2
N N L . . H
B DETAIL "A BACKUP  PLATE CEUENT 5 S0 & Chusit fock 2 ~
o w, NOT  TO  SCAE SCALE 1515 s
SIDE VIEW PLATE FOR MOUNTING ON POST PILE FOOTING PLAN 2.3 POST SHALL BE IN ACCORDANCE WiTH TIS. 107.
BOLT & NUT NOT 0 SCALE 2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMULAR THREADED FASTENERS
seaLe e EQuAL T0 SHOULDER WIOTH., - STEEL PLATE SHALL BE IN ACCORDANGE WITH TIS. 171 CLASS 5.8.
19260 19260 A 44 —.  OCKO: |
s i/“ e DeTAL "8 ! b o 2.5 BLOCKOUT SHALL BE IN ACCORDANCE WITH TIS. 1228.
/ / Va ! TE - it 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WTH TIS. 1438 SM 400,
o 7 " 7 4 T A)!, ‘g" e - 2.7 ALL STEEL SHALL BE GALVANIZED ZING COATING SHALL NOT BE LESS THAN 550 GRAMS PZIR SQUARE METER.
@ / & / . / E,. é, \ ¥ ’ 1 8 g! LI sterL puate 3, UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HICHWAY CLASS D AND CLASS 1
oL S . DIRECTION OF TRAFRC wosenti- v 2 ol & sockour-: AT BOLT & HUT FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED.
s | 4 ' { so____ | @ u! FASTENNING
o i : R4 <>/ e u! 400 §00 4. N CASE OF HIGH RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYRE 2 SHALL BE USED.
= —_ PAVEMENT SURFACET 1 1 &1 T : 5. SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS,,
h o1 DETAIL "B - : 'y i b .
7 : 50 o ‘NOT TOTT OSCALET T . 50 31049 3¢ 13 g
oo Lo S (4000 Max) LS, 20 | T R Rl . . RADIUS OF CURVE  |SPAGING OF POSTS *HEIGHT OF FILL |SPACING OF POSTS
Ay T B Y e i " R (m) S (m) H (m) S (m)
et ¥ . ‘
—— g — B :2 -_u_:l ,% AL' . - ,T’ IR ON TANGENT OR 3 700 4.00 H < 300 4.00
- > F] H
QL s —= E_ _ ! S | 1 i 1 > 450 < R < 700 =300 300 <H & 400 **3.00
o T i A e
| SLockout P mgn--v} ) B T = . ] i l I 150 < R < 450 2,00 4.00 <H ¢ 500 2.00
1 X! .5 mm . - - < e~ CONCRET
o > * /I R _4” e er T o) = A PTU T cement : sw : cRusH Rock R < 150 1.00 500 <& < 7.90 1.00
FOR DIVIDED HIGHWAY, i 2 FOR DMVDED HIGHW, i . ' RATIO 1:3:8 BY VOLUME
THIS SIDE SHALL BE OMITYED] { @ THIS SIDE SHALL BE OMNTED l ! I : * FOR SIDE SLOPE 2:1 OR STEEPER
FPAVEMENT SURFACE I Nb FPAVEMENT SURFACE Cp et =+ (ST A GUARDRAIL, EACH LENGTH IS 3.00 METERS.
: - l ! ’ FOR HORIZONTAL CURVE WITH MIGH FILL, THE MINIMUM SPACING VALUE OF THE ONL SHALL BE GOVERN.
WHITE REFLECTIVE — VIHITE, REFLECTVE -~~~ 3} FOR DIVIDED HIGHWAY, R 6. 1N GENERAL. GUARDRAIL IS MORE SUITABLE THAN GUIDE FOST ON HORIZONTAL CURVE SECTION WATH HIGH FiLL
' 5 o . AL C
SHEETING TPE | (i) N, %> SHEETING TYPE § (“'NJ;:;\ THIS SIOE SHALL SHE MORE THAN 5.00 m (AND SIDE SLOPE IS STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FiLL OVER 7.00 m.
100 35_%20 oo | 1<l)o 100 7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS 1S LESS THAN 50 m SHALL BE PRE~BENT FRCM THE FACTORY,
700 FOR DIVIDED HIGHWAY, ~ 8. UNLESS OTHERWSE SPECIFIED ON THIS DRAWING, GUARDRAIL SHALL BE IN ACCCRDANCE WITH TIs. 248.
f /__,_' s THIS SIDE SHALL BE OMITTED DIREGTION OF TRAFFIC wmmelg- SECTION A — A Aoee
60 privi . 9. REFLECTIVE SHEETNG SHALL CONFORM TO TIS. 606 TYPE 1 (COEFFICIENT OF RETRO-REFLECTION LEVEL 1).
Py / & o523 POST EQUAL TO_SHOULDER WDTH 10. W-BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS~605 OR RS-606.
£ 4 -4 o SCALE 1:15 l 1 1. THE LENGTH OF THE POSTS SHALL BE ACCORDING TO THE TABLE BELOW.
E=3 o ! 1
o e R .
5 ¥ 4 I g A CASE POSITION LENGHT OF POSTS
' §, (mm.)
8 12 Pl I~ —stERL PLATE
ol vo b § 8 o 5!9Lockwr-‘ iy 1 ON PAVEMENT SURFACE 2,000
[ R [ FASTENNING 2 NOT STEEPER THAN 2H : 1V 2,500
i wl ;400
PAVEMENT SURFACE = “
TERMINAL SECTION P e ]| REMARK :
SCALE 1i0 e PTE et t i THE SINGLE W—BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
" EOR T BENDG THE Bt / aLockouT N AND CERTAIN CONDITION, I¥ OTHER CONDITION SUCH AS DEEP VALLEYS.
2 / PLATE 60550 mm . Tx APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
Wik THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERICUS DAMAGE T0
. ! I N 1 VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
i ‘ i 2 CUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE
1 t . FIRM INFCRMATION CONCERNED AND RECOMMENDED BY THE ENGINEER.
~—PLATE 60%60 mm B :
d §
~POST 9100X4 mm 3 - l ‘ o
o 23 < ’ I h I J—CconcRETE
—~2 <70 Ay LT cenent : sawp : cRusH Rock
/' s, PE « o K | 7] o s o el NTIVIVEY
100 mm LONG ] HRN e’ o
o m G TG { UULILETY SINGLE W—BEAM GUARDRAIL
. . =
100 panuL ¢ W 2 ez ~ @mm W -t
100 : 100
+—STEEL PLATE -« - l
| AT BOLT & nuT A - Jugau - )/( ‘_)_;/8 /;3
FASTENNING ! 'l L Emaen TS TngTRLEBaNLUY
R - ™
lg\‘l'-l; SEC'I;K?I:I UETAH;U{?STALL PZLATE PILE FOOTING (ON SIDE SLOPE) W { PA'e / '4 / &3
. . ! NOT TO SCALE uyMaEUR
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L (MAX. 3.00)

(SEE NOTE 9)

Lr]

T

- FLOW

.

TONGUE AND GROOVE TYPE

LINE

INTERIOR JOINT SPACE.
SHALL BE MORTARED

FLUSH ON LOWER HALF

OF PIPES (CEMENT AN

SAND RATIO 1:2 BY VOLUME)

MORTAR 1:2 BY VOLUME——-

D

—— - —— - ——== FLOW LINE

BELL AND SPIGOT TYPE

PIPE CONNECTION DETAILS

RUBBER RING

- e— —+ FLOW LINE

——RUBBER RING

BELL AND SPIGOT TYPE

WITH RUBBER RING

NOT T0 SCALE
| & ts
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 [©) REINFORCEMENT TO PRODUCE  [CRUSHING )'-OAD 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
d L (MiN. 1.00) (g;)) (o) (oM. /M) WIDTH AND 30 CM. 28 DAYS AGE MORE THAN CONFORM TO TIS 128.
[ (SEE NOTE 9) - R R CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
N
S I I (KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
O, O]
A d— 4+ o oo s ~ 3,060 4590 = REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
40 6.0 25 - 4,080 6,120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
50 20 58 _ 5100 7.650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
: . - , 180
2 &0 75 57 6120 918 35 (357) 100 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
B - . 80 9.5 58 41 8,160, 3 |- 42,240 _ ] . . SHALL BE 2.5'CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
: - 3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE @ 50 CM.
100 1.0 7.0 5.2 10,200 15,300
OR SMALLER SHALL BE A MINIMUM OF 4—¢ 4 MM. BARS OR
120 12,5 8.9 6.8 12,240 18,360 8-9 4 MM. BARS FOR PIPE ¢ 60 CM. OR LARGER.
150 150 125 os I 22,950 40 (408) 1o 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
TO ¢ 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
- o 30 50 5 - 1,990 3,060 N W © 100 CM. TO # 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
"l a— -~ - 40 6.0 15 _ 2,650 4,080 THAN THEIR WALL THICKNESS.
@ < 4. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
50 7.0 15 - 3,320 5,100
l L (MIN. 1.00) Id‘ CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) s 60 7.5 1.5 - 3,980 6.120 35 (357) 60 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
80 o5 40 _ 5,300 8160 " TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYP ' ’
E 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
100 1o 42 32 6.630 10.200 WITH CEMENT MORTAR (1:2 BY VOLUME)
DETAIL OF R.C. PIPE CULVERT . . ’
NOT 0 SCALE 120 125 5.1 38 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 THE SOFT CLAY WITH CBR. < 2%
8. RUBBER RING SHALL CONFORM TO TIS. 237
D4+2T+14 W 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D+2T 7 56 W 040 2-8 6 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
‘ I R.C.PIPE CULVERT|  INSIDE WALL PIPE END DETAILS (CM.) UNDER PAVEMENT.
CLASS DIAMETER ) 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
~ N () (oM BELL & SPIGOT TYPE TONGUE & GROOVE TYPE UNDER SIDEWALK
= (c™.) Y 1 t t
2 hd (MIN,) a b c d
30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
< <+
* § 4 CLEAR (TYP) } ol 40 5.0 6.7 7.6 0.4 9.7 18.0 2.3 1.0 2.7 3.0
5 | 4 CLEAR (TYP.)
O +|
& =3 50 7.0 7.0 8.6 0.4 105 | 210 2.8 1.0 3.2 4.0
60 7.5 76 9.1 0.4 14 | 225 28 1.5 3.2 4.0
_ 23 KINGDOM OF THAILAND
1 80 9.5 8.9 1.1 0.4 13.7 28.5 38 1.5 4.2 45 MINISTRY OF TRANSPORT
~ ~
TMENT OF HIGHWAYS
100 1.0 9.5 12,8 0.4 150 | 330 4.3 2.0 4.7 45 DEPAR T OF
PROPOSED PIPE CULVERT STANDARD DRAWING
2-RB 6 MM. AROUND R.C.COLLAR 120 12.5 10.1 14.1 0.4 16.5 37.5 4.8 2.5 5.2 5.0 R.C. PIPE CULVERT
RE 6 MM. © 0.40 DIMENSION AND REINFORCEMENT DETAILS
R.C.COLLAR We1s c;"'ig?:"gg#ﬁzo o 150 15.0 10.0 16.6 0.4 177 | 450 5.7 3.0 6.3 6.0
W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGNED : D.OH. & CONSULTANTS lcnzcxﬂy B e TN |pATE: OCT 2015
TRANSVERSE SECTION LONGITUDINAL SECTION - sl SCALE: AS SHOWN
(DIRECTOR OF LOCATIG’ & DESIGN BUREAU)
DWGNO. DS—101
PIPE EXTENSION APPROVED :
NOT TO  SCALE p po— sz onm : (Fon Do ) SHEETNO. 89
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~—FINISHED GRADE

¢
|

/----BACKFILL

TRENCH WDTH
A
T R i z[
iz o
NE &
Qo N
@
1° al=
| 15 ~ TONGUE AND GROOVE TYPE
‘o Q=
<|X
aZz
Bl
ORIGINAL GROUND LINE 3
_‘ D = INSIDE DIAMETERS
DN

DN

%

Toja TN

2

= LEAN CONCRETE 1:3:6 BY VOLUME

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

—FINISHED GRADE

1

/2
|' OR 0.60 MINI

ORIGINAL GROUND LINE

Y > N\~~~

2

- BACKFILL
f
i
i
!
=
=3 |
S !
|
al
//' ""‘52'_ BELL AND SPIGOT TYPE
S | gf_, WITH RUBBER RING
=3
5%
2
@
=
w

!

AN

“‘_070; 22N

\ |
\ “—30 cMm. SAND
\——LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

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

13
l»FIN\SHED GRADE i BACKFILL
I
TRENCJ WDTH
>
. =
z [=3
= o
~o o
N|©o
ol o
['4
5 5l
- <!z
I [o N TY)
Sis
O
Oz
<C
<
ORIGINAL GROUND LINE-— )
2 2\ N
-30 CM. SAND

- PREPARED SUBGRADE

(b) ORDINARY BEDDING

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

1—~ FINISHED GRADE

BACKFILL

TRENCH WIDTH

MIN.

D/2

r?)ﬁ?(ﬁ"

ORIGINAL GROUND LINEj

i N

1
|
|
i

i

\
9.00 MAX

COMPACTED
EMBANKMENT

1
n_nf.
F 3 TNW\WR PIPE

"1 30 CM. MIN. & 0.75 D MAX.

| L——10 cm. sanD
———EARTH CUSHION

CASE Ill : ROCK OR UNYIELDING FOUNDATION

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD

NOT

TO SCALE

/—PAVEMENT

/

Sl \
m: !
1 -
4 LIGHT WEIGHT MATERIAL BACKFILL N o

OO T O O O Oyt

\N
_@ d= nDo + (n—I) Do/2
Do= OUTSIDE DIAMETER OF CULVERT

FILL ABOVE R.C.P. CULVERT

R.C. PIPE CULVERT INSTALLATION FIiLL' ABOVE PIPE OVER 9.00 M.

NOT

LONGITUDINAL SECTION

NUMBER OF ROWS OF CULVERT

SCALE 1: 250
¢ —-PAVEMENT
.
|
|
— (&
| ]
| |
i i
i |
| d @ ©°

CONCRETE CRADLE BEDDING ---

1:3:6 BY VOLUME

T0

SECTION ® — ®

NOTES :
REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)
A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M,
1. THE PROJECTION METHODS SHALL BE USED FOR PIPE INSTALLATION.
2. THE PIPE LINE LAYOUT SHALL BE SUITABLE FOR THE TERRAIN. THE EXISTING GROUND ALONG
THE LINE OF CULVERT SHALL BE PREPARED TO THE SPECIFIED SLOPE.

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

4. AFTER THE PIPE HAS BEEN PLACED, THE SUBGRADE AND/OR PORTION OF PAVEMENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LINE WITH |N A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERLINE OF THE PIPE SHALL BE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FOR COMPACTION SHALL OPERATE
IN A DIRECTION PERPENDICULAR TO CENTERLINE OF ROADWAY OR PARALLEL TO PIPE LINE
UNTIL THE BACKFILL HAS REACHED AN ELEVATION OF AT LEAST 30 CM. ABOVE THE TOP OF PIPE.

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

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

A TRENCH SHALL THEN BE EXCAVATED ALONG THE PROPOSED LINE AS SHOWN ON THE DRAWING.
TRENCH WALLS SHALL HAVE A SMOOTH SURFACE AND SHALL BE CONSTRUCTED VERTICALLY.

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

3. PIPE SHALL BE INSTALLED ACCORDING TO SIZES SHOWN ON THE DRAWING. BACKFILLING
OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 48 HOURS HAVE ELAPSED AFTER
JOINT HAVE BEEN COMPLETED.

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

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

1. AFTER EXISTING GROUND HAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION.

CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION &

THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.

A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION ®

EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
WITH THE TYPICAL CROSS—SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO

R

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

CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERMISION BY THE ENGINEER.

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

. A) WHEN FILL HEIGHT IS LESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE ® - @®
LEVEL AS DESCRIBED IN NOTE 4 & 5 ABOVE , FULL EMBANKMENT SHALL THE BE PLACED
TO MEET THE FINISHED SUBGRADE LEVEL.
B) WHEN FILL HEIGHT EXCEEDS 18.00 M., EMBANKMENT CONSTRUCTION SHALL CONTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE ® — ® LEVEL IS REACHED.

o

o

~N

. A TRENCH SHALL THEN BE EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKFILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WITHOUT COMPACTION.

o«

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

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

o

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

SCALE

DESIGNED : D.0M. & CONSULTANTS | GHECKED : °UR¥,) SEASCATON fpare . ocT 2015
] 9
: AS SHOWN
SUBMITTED : SCALE
(DIRECTOR OF LOCATION & DESIGN BUREAU)
DWGNO. DS-102
APPROVED :

REF. REVISION

SIGNATURE | DATE SHEET NO.

(FOR DIRECTOR GENERAL)
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* * |F DISTANCE > 50 CM. PROVIDING SODDING

IF DISTANCE < 50 CM. LINING WITH PLAIN CONCRETE NOTES :
(5 CM. THICK)
/ CUT SLOPE VARIES 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
\ PROFILE GRADE 0.20 VARIES 0.20
0 2 : | STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,

-

CEMENT. SHALL. GANFORM. TQ. TIS... 13, TYPE .| PORTLANR. CEMENTQR. APPRQVAL. TYRE.. .. ..
3. REINFORCING STEEL SHALL CONFORMED TO TS 20 GRADE SR 24.

AS DEFINED IN TYPICAL
"CROSS SECTION |

z 4 THE THREE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE AREA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.
3 = z \ IN CASE OF RAINFALL INTENSITY IS OVER 10 IN /HR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
z 2 E \ E 5. DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE
§ § ‘ ? 6 MM ©020M IN THE DITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%
1 "\ WEEP HOLE AND FILTER 6. IN CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
| o E‘S’EEET)':';A%""OO M. 7. CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Il AND TYPE il OF THE LINING GENERALLY
040 0.50 OR VARES] 0.80 '(WSEEEEP D“E%i)“"" FILTER MATERIAL |o.50 or variEs| THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND 80 M. FOR ROADWAY GRADE OF
6% 8% 10% AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
TYPE I PLAIN CONCRETE DITCH LINING TYPE (V SIDE DITCH FOR VILLAGE SECTION AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
Sot T © SonE 8 FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED
+ + IF DISTANCE 3 50 CM. PROVIDING SODDING BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
———CUT SLOPE VARIES (7 CM. THICK)

9. CONCRETE DITCH TYPE V AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARROW.,
PROFILE GRADE

CONSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN.
0.30 VARIES 0.30
2| [——CONCRETE DITCH CHECK I f I |
Q e ——DITCH BOTTOM
: iz 3-RC. COVER 0.50 M. WIDE
2] SODDING / » 6 M. @020 M. CONSTRUCTION DETAILS
©
I Zi
N 1;,% 8;,;;’ A o QFI: 777 N TYPE |, TYPE il CONCRETE DITCH LINING
F4 ! IS)
S| < g3 o 7 X 1.1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
= N mE Ly & ; NN 7/ \.MASTIC_JOINT SEALER
3 gl! &, 6 o ) \\\\ 8 //// 2 CM. THICKNESS FOR BEARING THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO
5 | ™ N -
°l &l g < NN 3 ay; THE ROADWAY GRADIENT
)
[ . oo \____= 6 MM. © 0.20 M. AN S s 1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
! ! g - WEEP HOLE AND FILTER MATERIAL \\\\ //// 1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
I_M_l 0.20 ! S (SEE DETAIL) NN _ X s CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
e J _1 - —/ TYPE Il, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED
i 0.40 |0.50 OR VARIE 0.80 | WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
1.4 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS 20 GRADE SR 24 LAPPING FOR & 6 MM.

DETAIL FOR R.C. COVER FOR CROSS WALK
TYPE Il REINFORCED CONCRETE DITCH LINING o NoT T SCALE REINFORCING STEEL SHALL BE 25 CM. MiNIMUM
“ROT 1o - . SCALE - e S W < . PR e e . B

~ e T L - - 1.5 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS :
1.5.1 SPECIFICATION SHALL CONFORM TO AASHTO DESIGNATION M 55-75 (ASTM DESIGNATlON A 185-73) AND

.+ |F DISTANCE > 50 CM. PROVIDING SODDING ) AASHTO DESIGNATION M 32—78 (ASTM DESIGNATION A 82-76)
IF DISTANCE < 50 CM. LINING WITH MORTAR RIP—RAP ANY NATURAL SLOPE ; VARIES OR EXISING GROUND 1.5.2 LAPPED SPLICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM

CUT SLOPE VARIES

ARES o015 003 1.5.3 MESH SIZE OF THE WIRE FABRIC IS 2°x2"
: - 1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM. 2.

PROFILE GRADE 2.5 CM. CHAMFER

PROFI (IN EACH DIRECTION) AND THE WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT
2 o s AN\ © oave LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING

o AVEMENT
Sl oo — 1.5.5 CONCRETE SHALL BE CURED AFTER PLACING
Fle 2 pRAIN HOLE—/| % 6NN r
Z§ 3 ® ¢ ovM. @ 0.25 M. TYPE il MORTAR RIP — RAP DITCH LINING
o Ol
win N)‘
24 R @ » . © 0.25 M) f 21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO. 1.1
& — 2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
9 @ 6MM. @ 6MM. MORE THAN 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER
0.30 0.08 PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.

2.3 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL
TYPE V CONCRETE DITCH AT HILLSIDE

L ans STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS
0.50 OR VARIES SCALE Pz
TYPE Il MORTAR RlP—RAP DITCH LINING 7 P
SCALE ‘ 030 °
¢ . . )
e l 8 -
) O
— S
T
P * 7 P
GEOTEXTILE, WEIGHT 200 G./M2 (MIN.)

SHALL CONFORM TO ASTM 3776
DETAIL FOR DRAIN HOLE
NOT T0 SCALE

$0.025 M SINGLE SIZE CRUSHED ROCK
9 CONCRETE o OR COARSE GRAVEL FILTER, 1.00 M LONG 3l GEOTEXTILE, WEIGHT 200 G./M  (MIN.) KINGDOM OF THAILAND
ow, S P.C. PIPE 8 75 MM. WEEP HOLE WITH ol e SHALL CONFORM TO ASTM 3776 RAP AROUND MINISTRY OF TRANSPORT
PERFORATED HOLE ¢ 10 MM. © 0.10 M. \__‘ 7—PERF0RATED HOLE @ 10 MM. @ 0.10 M. DEPARTMENT OF HIGHWAYS
P.V.C. CAP ——— STANDARD DRAWING
8 ‘fo.oa-ms - SIDE DITCH LINING
- ° o VARIES - \—-P,v.cA PIPE 8 75 MM.
DESIGNED : D.OM. & CONSULTANTS ICHECKED: R e AT |DATE: OCT 2015
DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE W
SCALE: AS SHOWN
SCALE 1:10 NOT 1 SCALE SUBMITTED :
SECTION ® — B DETAIL FOR DITCH CHECK (RECTOR OF LOCATON & D59 BREND DWGNO. DS~201
1:10
APPROVED : é‘ 2‘ HEETNO. 95
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHE! -
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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. e
GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:
2.1 FLEXIBILITY: GABIONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAN ADJWUST TO DIFFERENTIAL
SETTLEMENT AND LATERAL MOVEMENT.
2.2 PERMEABILITY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLOWS THE CONSTRUCTION OF
HIGH—-CAPACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REQUIRED: TRAINING OF UNSKILLED LABOR IS POSSIBLE WITHIN A SHORT TIME.
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN BE USED. SPEEDY
CONSTRUCTION.
3. MATERIALS
3.1 HEXAGONAL WOVEN WIRE MESH
THE NETTING IS MECHANICALLY WOVEN IN A CONTINUOUS SHEET, TO FORM A HEXAGONAL MESH WHICH
CAN STRETCH OR CONTRACT IN TWO DIRECTIONS IN ITS OWN PLANE SO THAT A RECTANGULAR 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 SHOULD 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 LIFE OF THE STRUCTURE. GENERALLY, GALVANIZED WRE
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 AROUND 3 — 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINIUM
(5%) AND ZINC (95%) AND SHALL HAVE SPECIFICATION ACCORDING TO ASTM A856/A 856M—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, IN THIS EXTREME CONDITION THE PVC—GALFAN COATED GABION IS MORE
FAVOURED.

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

(A) BATTERED FACE

(B) STEPPED FACE

FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

5.2 UNIT WEIGHT OF ROCK—FILLED GABIONS

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

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

5.3 DESIGN PARAMETERS
SEE TABLE 2

5.4 DESIGN

5.4.1 GENERAL
GABION WALLS SHOULD BE DESIGNED ON THE SAME PRINCIPLE AS A GRAVITY 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/CUM) | ANGLE OF 'N(IT)EE'E')‘A" FRICTION | 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

5.4.3.1 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 SUPERIMPOSED 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 STABILITY 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—QVERALL)
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.

5.

3

6. CONSTRUCTIONS .

6.1 POSITIONING CAGES
EMPTY CAGE MAY BE PLACED SINGLY OR JOINED TOGETHER IN GROUPS. WOVEN WIRE MESH
GABIONS MAY BE STRETCHED WITH A SMALL WINCH BEFORE THEY ARE WIRED TO ADJACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE-FILLED
BEFORE THEY ARE PLACED BY CRANE.
THE CAGES SHOULD BE TIGHTLY FILLED WITH SOME OVERFILLING TO ALLOW FOR SUBSEQUENT
SETTLEMENT. HORIZONTAL INTERNAL BRACING WIRES SHOULD BE FITTED BETWEEN THE OUTER AND
INNER FACES AT 0.33 M CENTRES GABIONS WHICH ARE DEEPER THAN 500 MM. WHEN FILLED, THE
GABIONS LIDS SHOULD BE PROPERLY CLOSED WITHOUT GAPS, AND WIRED DOWN. THE VERTICAL
JOINTS BETWEEN INDIVIDUAL UNITS SHOULD BE STAGGERED IN ADJACENT COURSES, TO GIVE A
BETTER APPEARANCE AND TO PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.
CURVES AND ANGLES IN THE FACE OF THE STRUCTURE MAY BE FORMED BY CUTTING AND FOLDING

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.
6.3 OTHER ENVIRONMENTS
WHEN WATER ‘QUALITY 1S IN"DUUBT (PH BELOW & UR' 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 FOLLOWING:
7.1 PLAN DRAWING 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
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MATERIAL SPECIFICATIONS OF GABION

1. GENERAL NOTES
GABIONS SHALL BE MESH TYPE "8° WOVEN HEAVILY ZINC OR GALFAN COATED (WITH OR WITHOUT PVC)
WIRE MESH BOXES OF DIMENSIONS IN ACCORDING WITH ASTM A975.
ALL MATERIAL SUPPLIED MUST BE ACCOMPANIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL BE SOURCED FROM AN
ISO 9001 CERTIFIED FACTORY.
ALL MATERIAL SHALL BE SOURCED FROM A MANUFACTURER WHO HAS AN INTERNATIONALLY ACCEPTED
PRODUCT 7 SYSTEM CERTIFICATION, WHICH ANALYZES ALL ASPECTS UF THE PRODUCT /' STSTEM INCLUDING:
1.1 DESIGN
1.2 INSTALLATION
1.3 MAINTENANCE AND REPAIR, AND
1.4 DURABILTY

2. BOX SIZES
GABIONS SHALL BE MECHANICALLY PRE—FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SITE INTO RECTANGULAR BASKETS OF THE
STANDARD SIZES AS SPECIFIED IN TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWINGS.

TABLE 3 TYPICAL STANDARD SIZE OF GABION

MESH TYPE 8"
LENGTH, L (M) 1.00, 1.50, 2.00 and 3.00
WIDTH, W (M) 1.00
DEPTH, D (M) 0.50 AND 1.00
DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABOVE STANDARD
5.00% OF THE REQUIRED NOMINAL SIZE.
THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF ONE METER LENGTH, EXCEPT FOR THE 1.5M
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED.
3. WIRE DIAMETER AND STRENGTH
ALL STEEL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE ACCORDING TO EN10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN

SIZES SHALL BE WITHIN A TOLERANCE LIMIT OF

6. SELVEDGES
THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EDGES OF
END PANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WIRE WHICH IS A
LARGER DIAMETER THAN THE BODY WIRE.
AT LEAST TWO SELVEDGE WIRES ON EACH GABION BOX SHALL BE ADDITIONAL COATED WITH PVC AND
UNIQUELY EMBOSSED WITH MANUFACTURER NAME APPROXIMATELY EVERY 500 MM.

7. DIAPHRAGMS AND END PANELS
THE END PANELS AND DIAPHRAGMS SHALL BE MECHANICALLY SELVEDGED ON THE TOP AND VERTICAL SIDES.
THE END PANELS SHALL BE ATTACHED BY MECHANICALLY TWISTING THE CUT ENDS OF THE MESH WIRES AT

' 'THE BOTTOM OF THE PANEL TO 'fHE SELVEUUE WIRE UN THE BASE OF THE GABION. ~ "' o

SIMILARLY, THE DIAPHRAGMS SHALL BE CONNECTED TO THE BASE BY A SPIRAL WIRE PASSING IN TURN
THROUGH MESH OPENINGS OF THE BASE AND EACH MESH OF THE DIAPHRAGM PANEL. THE WIRE FOR THE
SPIRAL SHALL BE OF THE SAME TYPE OF THE MESH WIRE, BUT THE DIAMETER SHALL BE 2.20 MM IN DIAMETER.

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

9. ROCK FILL
THE MATERIAL USED FOR GABION FILL SHALL BE CLEAN, HARD, DENSE AND DURABLE STONE, ROUNDED OR
ANGULAR SHAPE.
NO ROCK SHALL EXCEED 250MM AND AT LEAST 85% BY WEIGHT OF THE STONES SHALL HAVE A SIZE
EQUAL TO OR LARGER THAN 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.

10. ASSEMBLY
PRIOR TO ASSEMBLY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND AND STRETCHED

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

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

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

ALL GABIONS SHALL BE OVERFILLED BY 25MM USING FLAT STONE TO ALLOW FOR MINOR

. SETTLEMENT .AND.TQ PROVIDE A LEVEL SUBEACE FOR SUBSFQUENT LAYERS.

(8)

THE TABLE 4.
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE
TYPE OF WIRE WIRE DIAMETER (MM) | TOLERANCE (MM) YIELD IE'&?;S.;J?E"GT“
LACING 2.20 + 0.06 238
BODY 2.70 + 0.08 238
SELVEDGE - 3.40 + 0.10 238

4. WIRE COATING

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

TABLE 5 MINIMUM WEIGHT OF ZINC COATING

DIAMETER OF WIRE (MM)

WEIGHT OF ZINC COATING (G/SQ.M)

2.20 230
2.70 245
3.40 265

TO REMOVE ALL KINKS AND BENDS (FIGURE 3 (A)).

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

AND THE DIAPHRAGMS ARE EVEN.

THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF

INTERNAL DIAPHRAGMS TO THE SIDES (FIGURE 3 (B)).

IN ALL CASES, LACING SHALL COMMENCE BY TWISTING THE END OF THE LACING WIRE TIGHTLY AROUND THE
SELVEDGE. IT SHALL THEN PASS ROUND THE TWO EDGES BEING JOINED USING ALTERNATE SINGLE AND
DOUBLE LOOPS AT 100MM INTERVALS AND BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL
LACING WIRES SHALL BE TURNED TO THE INSIDE OF THE BOX ON COMPLETION OF EACH LACING OPERATION
(FIGURE 3 (C) AND 3 (D)). EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOINT OPENING

DURING FILLING. TIGHTNESS OF THE LACING IS ESSENTIAL.

©

FIGURE 3 GABION ASSEMBLY

FIGURE 5 ROCK FILLING TECHNIQUE

14. FINAL LACING
CLOSING AND LACING DOWN OF LIDS SHALL PROCEED AS SOON AS PRACTICABLE AFTER FILLING
OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELIHOOD OF STORM OR FLOOD DURING CONSTRUCTION.
UDS SHALL BE STRETCHED TIGHT OVER THE FILLING WITH SUITABLY DESIGNED CLOSING TOOLS AND
LACED DOWN SECURELY THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING
THE LACING METHOD DESCRIBED ABOVE BEFORE COMMENCING WORK ON THE NEXT LAYER OF
GABION. THE ENDS OF ALL TYING AND BRACING WIRES SHALL BE TURNED INTO THE GABION BOX
ON COMPLETION OF EACH LACING OPERATION.

15. DOCUMENTS FOR PRODUCT APPROVAL
THE CONTRACTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GABION) THAT
WILL BE USED IN THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR
APPROVAL. THESE DOCUMENTS SHALL BE SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE
WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE AS BELOW;
151 COPY OF MANUFACTURER'S ISO 9001 CERTIFICATION
15.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
15.3 PRODUCT SAMPLE (1 PIECE)
15.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR

RELIABLE INSTITUTE'S LABORATORY. THE DETAIL GF THE TEST FOR GABION SHALL BE AS BELOW;

15.4.1 WIRE DIAMETER (INCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE)

15.4.2 COATING QUANTITY (ASTM A90/A 90M—95A)

15.4.3 TENSILE STRENGTH OF THE WIRE (ASTM E-8)

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

MATERIAL SPECIFICATION OF GEOTEXTILE
1. GEOTEXTILE USED FOR GABION WALL
1.1 GEOTEXTILE WILL BE USED FOR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFILL/FOUNDATION SOIL.
THIS GEOTEXTILE SHALL BE MECHANICALLY NONWOVENS FROM ULTRAVIOLET STABILIZED POLYESTER OR
POLYPROPYLENE USING NEEDLE PUNCHED PROCESS.
1.2 THE PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE SHALL BE SPECIFIED AS INDICATED IN THE TABLE 6

TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEOTEXTILE

D: \std dwg 2015\SP-602(REV0O0)

FOR GALFAN (5% AL — ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A 856/A 856M — 98

CLASS 100 WITH THE MINIMUM MASS OF COATING NOT LESS THAN 305 G/SQ.M. THE CHEMICAL

COMPOSITE OF THE GALFAN COATING SHALL BE CONSISTED OF 5% ALUMINUM AND 95% ZINC

APPROXIMATELY BY WEIGHT. THE ACCEPTED LEVEL OF ALUMINUM IN THE COATING SHALL BE BETWEEN 4.5% TO 9%.
THE ADHESION OF THE ZINC OR GALFAN COATING TO THE WIRE SHALL BE SUCH THAT WHEN THE WIRE IS

WRAPPED SIX TIMES 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.

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

X
|

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

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

8 80 120 % 10

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

®

FIGURE 4 GABION ERECTION

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

13. FILLING
FILLUNG SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION.
THE FRONT FACE AND ALL OTHER FACES WHICH WILL BE EXPOSED IN THE COMPLETED STRUCTURE
SHALL BE "HAND PACKED" WITH THE STONES PLACED SO AS TO PRODUCE A NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIONS AND VOIDS.
INTERNAL BRACING WIRES SHALL BE PROVIDED ON THE EXPOSED FACES AT THE RATE OF 4

TYPE OF WRE STANDARD UNIT (kg‘;f':‘."ﬁm)
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED NONWOVEN GEOTEXTILE
NOMINAL MASS 1SO 9864, ASTM D 5261]  g/sqm. 2200
FLOW RATE (100 MM HEAD) 1SO 11058, BS 6906:3 | litre/sq.m./sec 2100
APPARENT OPENING SIZE, AOS (095) ASTM D 4751 mm <0.21
CBR PUNCTURE 150 12236 N >2000

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

1.4 THE PROPERTIES OF GEOTEXTILE (AS ABOVE) SHALL BE TESTED BY RELIABLE THIRD PARTY LABORATORY. THE RESULT
OF TESTING SHALL BE SUBMITTED WITH THE MANUFACTURER OFFICIAL TECHNICAL DATA SHEET.

1.5 THE GEOTEXTILE WILL BE PLACED ACCORDING TO 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
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 8001 CERTIFICATION
1.6.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
1.6.3 PRODUCT SAMPLE (1 PIECE)
1.6.4 TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONDUCTED BY DOH OR RELIABLE INSTITUTE'S

LABORATORY. THE DETAIL OF THE TEST SHALL BE ACCORDING TO THE TABLE ABOVE.
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NOS./CU.M AT 0.33 M VERTICAL CENTERS IN 1 M HEIGHT GABION BOX TO PREVENT DISTORTION OF

SCALE : AS SHOWN

THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 (A)). THESE
BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND

SUBMITTED :

(DIRECTOR OF LOCAT)ON & DESIGN BUREAU)

DWG NO. SP-602

EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED

ENDS AT A RATE OF 4 NOS./SQ.M OF FACE.

APPROVED : .

(FOR DIRECTOR GENERAL) SHEETNO, 147

SIGNATURE | DATE
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ROCK—AND—WIRE
MATTRESS (SEE NOTE 3)
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TYPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TO WATERFRONT
(ANGLE OF BATTER O DEGREE)
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HEIGHT 2.00 M

SCALE 1 : 50
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3.00 1.00 %
0.50 % 1.00
R
3.50 |1
HEIGHT 3.00 M

OO
fesee
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rwwe )

YTy

9.00

L EXISTING GROUND

CUT SLOPE LINE
FILTER MATERIAL
PERFORATED P.E. OR P.V.C. PIPE WRAPPED AROUND WITH GEOTEXTILE
CONCRETE SLAB (IF REQUIRED)
COMPACTED SOIL

LF 1 GENERAL ARRANGEMENT OF GABIUN BASKET IN EACH LAYER

HEIGHT WDTH OF EACH LAYER (B) FROM UPPERMOST TO THE BASE (METER) QUANTITY OF GABION USED, BASKETS ALLOWABLE BEARINGI
™) Bl B2 B3 BS 8 &8 810 1.50 x 1(.;)\«; x 0.50 | 2.00 x 1(:()) x 0.50 | 1.50 x 1(:8 x 1.00 | 2.00 x 1((:(): x 1.00 C‘P&ﬁ‘/‘;’z()"“)
2.00 1.00 1.50 - 1.00 1.00 0.50 70
3.00 1.00 150 | 200 1.00 1.00 1.00 1.50 90
400 | 100 | 150 | 200 | 250 [/ApG - - 2.00 4.00 105
500 | 1.00 1.50 200 | 250 | 300 /s//aﬁ/ - - 3.00 5.50 125
6.00 | 1.00 1.50 200 | 250 | 300 | 350 /€/¢/ - - 3.00 7.50 145
7.00 1.00 1.50 200 | 250 | 300 | 350 /6/50/ - - 4.00 9.00 160
8.00 1.00 1.50 200 | 250 | 300 | 350 4.50 - 4.00 4.00 12.00 180
9.00 | 1.00 1.50 200 | 250 | 300 | 350 4.50 /e//.s§/ 3.00 2.00 9.00 11.00 200
10.00 1.00 1.50 2.00 2.50 3.00 3.50 4.50 550 |/ 496/, 2.00 3.00 9.00 14.00° 215
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— EMBEDED LAYER (E) TO THE EXISTING

]
i

VI/A — EMBEDED LAYER (E) TO THE EXISTING

m — EMBEDED LAYER (E) TO THE EXISTING

GROUND 1.00 M GROUND 1.50 M
1.00,
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< - . 2 - &
o o ] ]
sisssaassastosiiste e |
< 8 o 0.50
8.00
HEIGHT 8.00 M

XXX

OO
goesl
OO

DOOCC

T L X X

[1.00

O X

7

0.50

8.50

T

HEIGHT 9.00 M

T

)98 8¢

o

9.00

-

HEIGHT 10.00 M

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

SCALE 1: 75

e

Bl

b

!

0.50 0.50 e
2.00 & 2.00
T o —l C ]
R B [
6.00 . 6.50 |
HEIGHT 6.00 M HEIGHT 7.00 M

GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 2.00 TO 7.00 M

SCALE

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

2.

THE SHAPE AND NUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1

ARE ONLY RECOMMENDATION. THE CONTRACTOR SHALL SUBMIT

COMPLETE DESIGN COMPUTATION.

IN CASE OF SEVERE EROSION, ROCK—AND—WIRE MATTRESS OR OTHER PROTECTION
METHOD AT TOE SHALL BE PROVIDED AT TOE SLOPE.

CONTRACTOR SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS, SOIL INVESTIGATION
REPORT AND SHOP DRAWING TO ENGINEER FOR APPROVAL BEFORE BEGINNING

OF THE CONSTRUCTION.

SOIL BORING INVESTIGATION SHALL BE CONDUCTED APPROXIMATELY AT 200 M INTERVAL.
IN CASE OF COMPLEX GEOLOGICAL CONDITION, ADDITIONAL BOREHOLE SHALL BE REQUIRED
AS DIRECTED BY THE ENGINEER.

PLATE LOAD TEST (ASTM 1194-94) SHALL BE CARRIED OUT TO CONFIRM BEARING
CAPACITY OF FOUNDATION SOIL. FACTOR OF SAFETY OF AT LEAST 3.0 SHALL BE USED.
SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH-S 105/2550.

NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE

DRY SEASON WHERE THE WATER IN THE CANAL OR RIVER DOES NOT EXIST.

HOWEVER, IN CASE OF PERSENCE OF WATER DURING THE DRY SEASON,

ROCK RIPRAP, GRAVEL SACK GABION SHALL BE REQUIRED TO FILL UP THE

BASE OF GABION ABOVE THE WATER LEVEL PRIOR TO THE CONSTRUCTION

OF GABION WALL.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
GABION

TYPICAL CROSS SECTION OF SIDE SLOPE ADJACENT TO WATERFRON‘I"
(BATTER O DEGREE)

BUREAU OF LOCATION

DESIGNED : D.OH. & CONSULTANTS ICHE D: DATE: OCT 2015

SCALE: AS SHOWN

SUBMITTED :

OF LOCATUN & DESIGN BUREAU)

DWG NO. SP—605

SIGNATURE | DATE

APPROVED : SHEETNO. 150
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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

|

j230v

1

& &
LIGHTING CIRCUIT
NO. 1

LIGHTING CIRCUIT
NO. 2

BLOCK DIAGRAM 1

TRANSFORMER, 1PHASE
(IF REQUIRED)

[~— CONCRETE POLE
(TYP.)

0 E:mossmu (IF REQUIRED)

LT FUSE SWITCH
(IF REQUIRED)
SERVICE ENTRANCE CAP
(ve) CE | 0.15 (MIN.)
CLAMP SUPPORT
TYP.
RSC (TYP.) P
METER,
HARD WOOD MOUNTING
RSC (TYP.)
LIQUIDTIGHT FLEXIBLE
METAL CONDUIT (TYP.)
CABLE GLAND (TYP.)
SUPPLY PILLAR, 1PHASE L MORTAR (TYP.)
FEEDER & GROUND CABLE 1.8 (MIN.)*
IN RSC SEENOTE 3
COUPLING(TYP.)
i ‘ WOl .
HE T
0.60 (MIN.) | - -l | 0.60 (MiN)
BUSHING (TYP.) SO 1 I S
N
5 OHMS \—rs
EXOTHERMIC WELDING (TYP.) (MAX.) EDER CABLE, NYY OR CV
CABLE TO GROUND ROD (TYP.) *SEE NOTE 4 HDPE CONDUIT (TYP.)

GROUND ROD (TYP.)

TRANSFORMER, 3PHASE
(IF REQUIRED)

—PEAS METER
400V, 3 PHASE 4 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SUPPLY PILLAR, 3 PHASE

\ 1230v
| i230v |

\® \\8 \ﬁb LIGHTING CIRCUIT

BLOCK DIAGRAM 2

LT FUSE SWITCH

(IF REQUIRED)

| TRANSFORMER, 3PHASE
(IF REQUIRED)

n é:CROSSARM (IF REQUIRED)

ll 0.15 (MIN.)

METER IN ALUMINUM CABINET,
HARD WOOD MOUNTING
) .

SUPPLY PILLAR, 3PHASE

1.8 (MIN.)*
SEE NOTE 3

0.60 (MIN.)

\—-FEEDER CABLE, NYY OR CV

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

NOTES :
1. ALL DIMENSIONS ARE IN METERS

UNLESS OTHERWISE INDICATED.

- FOR GROUNDING SCHEMATIC, SEE DRAWING NO. EE-103.

2

3. IF RCD EQUIPPED IN SUPPLY PILLAR, THE HEIGHT MAY BE REDUCED TO 1.5 METERS.

4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF PEA, THE RESISTANCE

BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.

THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, OUTDOOR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCH.
- THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

o o

GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (IF ANY).

TYPICAL CONNECTION LAYOUT AND BLOCK DIAGRAM
T0 SCALE

NOT

TRANSFORMER, 1PHASE
(IF REQUIRED)

M PEA'S METER
230V, 1 PHASE 2 WRE

0 LT FUSE SWITCH
(IF REQUIRED)

SS SAFETY SWITCH

[ J—SUPPLY PILLAR, 1 PHASE

1 1~ j230v
¢ 6%
LIGHTING CIRCUIT  LIGHTING CIRCUIT
NO. 1 NO. 2

BLOCK DIAGRAM 3

TRANSFORMER, 1PHASE
(IF REQUIRED)

—— TRANSFORMER, 1PHASE
(IF REQUIRED)

== PEA'S METER
400V, 3 PHASE 4 WIRE

LT FUSE SWITCH
(IF REQUIRED)

SAFETY SWITCH

[ 5P J——SUPPLY PILLAR, 3 PHASE
I

R
\ 1230v
)| i230v |

H
3

T

° 0 0 o

BLOCK DIAGRAM 4

HHn LT FUSE SWITCH
= ~~—CROSSARM (IF REQUIRED) (IF REQUIRED)
?LT FUSE SWITCH | TRANSFORMER, 3PHASE
(IF REQUIRED) L (F REQUIRED)
0.15 (MIN.)
RV T 0.15 (MIN)
* SEE NOTE 5
SAFETY SWITCH, OUTDOOR TYPE,
HARD WOOD MOUNTING * SEE NOTE 5
MAIN & GROUND CABLE 1.8 (MIN) SAFETY SWITCH, OUTDOOR TYPE,
IN RSC HARD WOOD MOUNTING
— MAIN & GROUND CABLE 18 (MIN)
0.60 (MIN) . 0.60 (M) { N RS
\_ 0.60 (MIN.) 2| 060, (MiK)
(uAx) MAIN CABLE, NYY OR CV .
*SEE NOTE 4

(MAX,
*SEE NOTE 4

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

T
b \® \69 LIGHTING CIRCUIT NO.

==~ CROSSARM (IF REQUIRED)

\MAIN CABLE, NYY OR CV

230v

KINGDOM OF THAIL

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

AND

STANDARD DRAWING
ROADWAY LIGHTING

ELECTRICAL CONNECTION TO PEA’S POWER SUPPLY

DESIGNED : D.OM. & CONSULTANTS Ic&sﬁso: R e TN

DATE: OCT 2015

SUBMITTED :
(DIRECTOR OF LOCATION & DESIGN BUREAU)

SCALE: AS SHOWN

SIGNATURE

DATE

APPROVED : .
(FOR DIRECTOR GENERAL)

DWG NO.EE—102
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FROM UNIT SUBSTATION

‘ ——ReD |,= 30 mA (MAX)
F:l m MUST BE GROUNDED
RCD RCD RCD [ 25 n (MAX.)

(DIRECTLY), PDC OR

OH. SECONDARY UNE 2

(3-8 4-WRE) 1 1 (MIN. 16 MM. IECO1 (THW))
SUPPLY PILLAR \—UNDERGROUND SERVICE
N (WITHOUT GROUND WIRE INCLUDED)

E

==

_’-—fucﬂmwc ROD

MUST BE GROUNDED

(MIN. 50 MM. IECO1 (THW))

BoNDING TO DRIVEN ROD
CU. CLAD # 5/8°X8 FEET
5 A Mt 5.0 (MAX)
4 * SEE NOTE 1.

METHOD @ : LIGHTING WITHOUT HIGH—MAST TECHNIQUES FOR GROUND-LEVEL ROAD
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

BONDING TO DRIVEN ROD

HERE CU. CLAD ¢ 5/8"X8 FEET
5.n (MAX.)

= * SEE NOTE 1.

INDERGROUND SERVICE
(WITHOUT GROUND WIRE INCLUDED)

METHOD ®) : LIGHTING WITH HIGH—MAST TECHNIQUES FOR ROAD

(LIGHTING POLE/COLUMN INACCESSIBLE TO PUBLIC)

RCD I,= 30 mA. (MAX.)

:ROM UNyl;l SUBSTATION : . : : FROM UNIT SUBSTATION rQZ
DIRECTLY), POC OR (DIRECTLY), PDC OR
OH. SECONDARY LINE fm o UNE _ReD { RCD ROD
(3-# 4-WIRE) (3-¢ 4-WIRE)
T N .
N L I N =
SUPPLY PILLAR i UNDERGROUND SERVICE OR RACEWAY SYSTEM SUPPLY PLLAR : \____UNDERGROUND SERVICE OR RACEWAY SYSTEM
Ny e & (WITH GROUND WIRE INCLUDED) N[e g = = 3] j (WITH GROUND WIRE INCLUDED)
3 T £ 7
M&m TO DRIVEN ROD BONDING TO DRIVEN ROD
CU. CLAD # 5/8"X8 FEET H CU. CLAD ¢ 5/8"X8 FEET
EAMSTE | s wax) BAMSTE | 5A uax)
= * SEE NOTE 1. = * SEE NOTE 1.

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

SYMBOLS

= UGHTING 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)

————— = BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM. CU INSULATED(MIN.) OR OTHERWISE INDICATED ON THE DRAWING.

METHOD ® : LIGHTING FOR ELEVATED ROAD

(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

NOTES :

FROM UNIT SUBSTATION
(DIRECTLY), PDC OR

OH. SECONDARY UNE

ﬁusﬂmmo ROD

RCD, 4-POLE, | = 300 mA. (MAX.)

UST BE GRQUNDED
/-?MIN. 50 MM IECO1 (THW))

—

eog:c TO DRIVEN ROD
CU. CLAD @ 5/8"X8 FEET
Sawst I sa (wax)
<+ * SEE NOTE 1.

(3-# 4-WIRE)
<+
\.‘ =
& ~
\ T
SUPPLY PRLAR \—UNDERGROUND SERVICE
N= e 4] (WITHOUT GROUND WIRE INCLUDED)

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

1. FOR THE AREA DIFFICULTLY TO MAINTENANCE WITH APPROVAL OF MEA/PEA, THE RESISTANCE
BETWEEN GROUND AND GROUND ROD ALLOWED BE MORE THAN 5 OHMES BUT NOT EXCEED TO 25 OHMS.
2. THIS GROUNDING SCHEMATICS ARE ALSO APPLIED FOR 1 PHASE ELECTRICAL SYSTEM.
3. INITAIL DRAWING: MEA STANDARD DRAWING REF. DWG. NO. UG-10-004, REVISION NO.1, DATED 31ST JULY 2014.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROADWAY LIGHTING

GROUNDING SCHEMATIC

BUREAU OF LOCATON  1paTE: OCT 2015

SCALE: AS SHOWN

REVISION

SIGNATURE | DATE

DESIGNED : D.OH. & CONSULTANTS |CHECKED: & DESION
SUBMITTED : A‘-A/
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—— ~ ol [ 0.10
N by T I TITLII T |
41 o o oy I T
o ! ! Vibig it
= [ e . —rrr’l'rm‘ = | ANCHOR BOLTS
! 11 [NEEERY lka LB . 912 MM. x 0.20 M.
! T [ [N
Vo o YN Pletbiiitrini! °
— - o N v L R A RN RN RN ]
<l - CONCRETE FOUNDATION PR N R SRR R R L o
: LAt i e ) IIIIII{IIIH“A .
S PR R AT 7 _GROUND LEVEL GROUND LEVEL
@ 11 b 111 PN ST
: Pl e ke U e
. IR T e =
3 23 TR S P Lyt Z
° e 1de Al “] Wcomms service conourr L2 e . =
' a -
BT #|  FROM MEA/PEA'S POLE L "’i'“”"":n T e e o g
» - » I ENARA S
L L . SIZE AS INDICATED ON WIRING DIAGRAM AR |||||r||||u B FOR GROUNDING CONDUCTOR
el 1 8 1 Vil [N ERRERVERE
AT LT 0 Y e 40 Yoy :—-62-— on
T T T TTTT . . p 2z
B N YU hd X EXOTHERMIC WELDING S3
* SEE NOTE 3
A< I |~ GROUND ROD ¢ 5/8°x2.40 M.
0.19| LENGTH lo.10
PLAN ELEVATION SUPPLY CONDUIT, SIZE AND NUMBER AS INDICATED ON WIRING DIAGRAM,
AND SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.
SUPPLY PILLAR ON CONCRETE FOUNDATION
NOT 10 SCALE
L W
NOTES :
<. N 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
° 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
N OF 20 MPa. (204 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.
L 3.
] — 4.
x W L'I
I
$ TRIP RATING AS INDICATED ON THE DRAWING.
CONCRETE POLE
- <
a
4
11. THE CONTRACTOR SHALL PROVIDE
ELEVATION

SUPPLY PILLAR ON CONCRETE POLE

NOT T0 SCALE

12 MM. BAKELITE BACKBOARD

18W. FLUORESCENT
. HGHTING WITH SWITCH | Sr=d==

FRONT

FOR EQUIPMENT MOUNTING

'ALUMINUM INSECT
SCREEN AROUND PERIMETER
REAR

MULTI TERMINAL

COPPER GROUND BUS
~——GALVANIZED STEEL CHANNEL

0.40%

.‘}‘?

—————
>

4

———————r

IL__"_,,__-_.E,___:_
|

* SEE NOTE 3

SECTION A-A

THE DISTANCE MAY WITH THE PERMISSION OF DOH BE REDUCED OR SPECIFIED ON THE DRAWING.
THE EQUIPMENT, TRANSPORTATION, MAINTENANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION (iIF ANY).

5. THE PANEL SHALL BE CONSTRUCTED IN 2 MM. THICK (MIN.) SHEET STEEL, GALVANIZED, ONE COAT OF PRIMER BOTH INSIDE AND OUTSIDE,
AND FINISED 1 COATED. THE HOUSING SHALL BE OF SELF VENTILATING AND PROTECT THE CONTENTS FROM THE EFFECTS OF WATER,

DUST OR INSECT. THE DOORS SHALL PROVIDE WITH A PADLOCK TO PROTECT FROM OTHER PERSON.
6. ALL EQUIPMENT AND WIRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTORY ASSEMBLY.
7. CIRCUIT BREAKER SHALL BE QUICK—MAKE, QUICK—BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CIRCUIT CURRENT PROTECTION,

8. LIGHTING CONTACTOR SHALL BE DISCHARGE LIGHTING LOAD AND HAVE THE RATING OF CONTACTOR AS INDICATED ON DIAGRAM.
9. PHOTO SWITCH SHALL BE OUTDOOR TYPE, OPERATING VOLTAGE 220-240 VAC. THE OPREATION SHALL BE FAIL SAVE BY MEAN OF THE LIGHT
ARE ALWAYS ON, IF PHOTO SWITCH IS FAILED. THE EQUIPMENT SHALL BE SUITABLE FOR USE IN TROPICAL CLIMATIC OF THAILAND. THE RATING
SHALL BE ABLE TO WITHSTAND THE INRUSH CURRENT TO COIL. THE LOCATION CAN BE SUITABLE ADJUSTED AT THE DISCRETION OF THE ENGINEER.
10. THE SIZING OF SUPPLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USABLE SPACE 10%(MIN.) FOR FUTURE ADDITION.

— LOAD SCHEDULE WTH CLEAR PLASTIC STRIP ADHERED ON THE INSIDE OF THE DOOR.
— ELECTRICAL HAZARD SIGN OF APPROVED BY DOH ATTACHED ON THE OUTSIDE OF THE DOOR.
~ LIGHTING AND RECEPTACLE EQUIPPED INSIDE FOR MAINTENANCE (IF SPECIFIED).

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROADWAY LIGHTING
SUPPLY PILLAR DETAILS AND INSTALLATION

BUREAU OF LOCATION

DESIGNED : D.0.M. & CONSULTANTS |CH%ED 4% DESIGN DATE: OCT 2015

SUBMI . SCALE: AS SHOWN

OF LOCATION & DESIGN BUREAU)

SIGNATURE | DATE
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ORANGE REFLECTIVE SHEET-

T
TAPER APPROX 1:140

LIGHTING POLE, SINGLE ARM

(RETRO — REFLECTION LEVEL 1), 015 BLACK *
TS. 606 —]
A A 0.15} WHITE *
t 1 0.15] BLACK *
0.15] WHITE *
o . (‘)’25 BLACK *
SEE DETAL A SEE DETAL A TN |
a ool
EXTRA EMBANKMENT
\ CURB : * SEE NOTE8
/ P —————
1.50% 0.50(MIN)
(MIN) [ DETAIL A
.50(MIN)***
O, (8]
*+ SEE NOTE4 1.50 E E
b4 % Ve
*+x SEE NOTES = 3 =
L w o
o o li:"
z
& g g
. 9 5 £
i & . 2 2
] 1 a - G| TWO-WAY TRAFFIC DIRECTION 2
= <
l4—cura = SHOULDER EDGE W
WALKWAY PAVEMENT LS
J R = m ONE—WAY TRAFFIC DIRECTION
3] bl 4 B ~——PAVEMENT EDGE
o = 0.50 . =
|l IU /] é
= <]
= | z
] (=]
% — =
[
&
1.50 5
ON WALKWAY ON SHOULDER SECTION A—A nor

LOCATION OF LIGHTING POLE, AT GRADE

NOT TO SCALE

ATALLIC POLE

50x4.5MM.(225 SQ.MM.) GROUNDING
ELECTRODE CONDUCTOR (GALVANIZED
NOT LESS THAN 85 MICRON)

EXOTHERMIC WELDING
$5/8"x2.40M. GROUND ROD

CONCRETE FOUNDATION

GROUDING DETAILS

NOT T0 SCALE

TYPE1:

D:\std dwg 2015\EE~10S(REVO0)

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

UP TO LANTERN (TYP

\
|

ﬁ;ZXZ.SMMZIECw, 2,56 h;MZIECm(THW)

ALUMINUIM PLATE OR BAKELITE SHEET (TYP.)

R GROUNDED JUNCTION (SEE NOTE 6)

CIRCUIT BREAKER/FUSE OR RCD (IF SPECIFIED)
(TYP.)

SERVICE DOOR (TYP.)
TERMINAL BLOCK (TYP.)

MAIN CABLE LOAD (TYP.)

SERVICE DOOR DETAILS
NOT T SCALE

T0 SCALE

SERVICE DOOR

I OUTREACH L OUTREACH ),

PVC CONDUIT—\

BASE BOLT £
4—9 1" A

i
TILT ANGLE

\
TILT ANGLE

PLAN
NOT TO SCALE

GROUND LEVEL

1-RB12
8-RB12

RB9@0.20 ain

|0.05(MIN)
TAPER APPROX 1:140

0.75

BASE BOLT #1"(OR 25MM.)

MOUNTING HEIGHT

PVC CONDUIT
CABLE

CONCRETE —L

SERVICE DOOR

VERHANG . g OVERHANG 1-RB9

JE—
0.10 LEAN CONCRETE

TYPE 2: FOR LIGHTING POLE, DOUBLE

1:3:6 BY VOLUME
0.10 COMPACTED SAND

LIGHTING POLE, DOUBLE ARM LIGHTING POLE FOUNDATION DETAILS
NOT T0 SCALE NOT TO SCALE
TABLE
”E(':;" xow) | veomy | ztomy REMARK
9 40x40 80x80 120 FOR SIDE ENTRY OR POST TOP MOUNTING
12 50x50 | 100x100 120 FOR SIDE ENTRY OR POST TOP MOUNTING
NOTES :

-

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 30 MPa. (306 KSC) FOR 15x15x15 CM. CURB AT 28 DAYS.

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

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

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

5. THE MINIMUM CLEARANCE BETWEEN COLUMNS AND SHOULDER SHALL NOT BE LESS THAN 0.5 METERS.

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

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

. THE PILE FOOTING USING PC.PILE (Zi—0.20M.x0.20M. (ALLOWABLE LOAD = 8 TON/PILE) IS REQUIRED.

FOR SOFT CLAY OR SLOPE SHOULDER CONDITION. THE CONTRACTOR SHALL SUBMIT THE PREVIOUS DRAWING
TO THE ENGINEER PRIOR TO CONSTRUCTION.

THE PAINTING AT THE BOTTOM OF LIGHTING POLE SHALL BE ALKYD COATING (TiS. 327).

N
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N o
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1. DESIGN STANDARD AND CODES OF PRACTICE

_AASHTO : AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRAN!

TATION OFFICIALS, AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS"s  EDITION, 2012

: AMERICAN ASSQCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS, AASHTO GUIDE SPECIFICATIONS FOR LRFD SEISMIC BRIDGE DESIGN,"2  EDITION, 2011
USING THE FOLLOWING CODES WHEN THE AASHTO LRFD (2012) SPECIFICATIONS IS NOT SPECIFIED.

ACI : AMERICAN CONCRETE INSTITUTE, BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE, ACI 318M—11, 2011
BSI : BRITISH STANDARDS INSTITUTION, BS 5400
PCl : PRECAST AND PRESTRESSED CONCRETE INSTITUTE, PCI DESIGN HANDBOOK: PRECAST AND PRESTRESSED CONCRETE, ¥ EOITION, 2010

2. MATERIAL SPECIFICATIONS

2.1 CONCRETE

2.1.1 CLASSIFICATIONS OF CONCRETE AND THE MINIMUM CEMENT CONTENTS SHALL BE AS FOLLOWS, UNLESS OTHERWISE SPECIFIED IN THE DRAWING.

2.1.2 THE COMPRESSIVE STRENGTH (f,) OF CONCRETE CUBES (15x15x15 CM.) SHALL BE AS FOLLOWS :

21.3

2.1.4

218

2.1.7 ALL EXPOSED CONCRETE CORNERS SHALL HAVE A 20 MM. CHAMFER UNLESS OTHERWISE INDICATED

CLASS COMPRESSIVE CUB‘E STRENGTH MINIMUM CEMEN'SI'
AT 28 DAYS"(MPa) CONTENT (KG/M™)
A 51-60 500
B 46-50 450
c 41-45 400
o] 30-40 350
E <30 300

STRUCTURAL COMPRESSIVE CUBE STRENGTH* | MINIMUM CEMENT
TYPES STRUCTURAL ELEMENTS AT 28 DAYS (MPa) CONTENT (KG/M?)
SUPERSTRUCTURE POST—-TENSIONED 1-GIRDER 45 400
PRECAST I-GIRDER/BOX BEAM 50 450
PRECAST PLANK GIRDER 50 450
DECK SLAB FOR I~GIRDER/DIAPHRAGM 35 350
CONCRETE TOPPING/SHEAR KEY 40 350
SLAB TYPE BRIDGE/BARRIER/SIDEWALK 35 350
SUBSTRUCTURE PIER AND CAP BEAM 35 350
FOOTING 35 350
ABUTMENT/WINGWALL 35 350
BORED PILE (DRY PROCESS) 30 350
BORED PILE (WET PROCESS) 35 350
R.C. DRVEN PILE 35 350
PRECAST DRIVEN PILE 45 400
PRECAST SPUN PILE 60 500
OTHERS RETAINING WALL 35 350
R.C. BOX CULVERT 30 350
PRECAST BOX CULVERT 40 350
OTHERS, NOT SPECIFY ABOVE 35 300

NON-STRUCTURE

LEAN CONCRETE (1:3:6 BY VOLUME)

THE MIX DESIGN FOR ALL CLASSES OF CONCRETE, EXCEPT LEAN CONCRETE, SHALL BE SUBMITTED FOR APPROVAL

FOR THE CONCRETE COMPRESSIVE CUBE STRENGTH OVER THAN 35 MPa, THE NOMINAL AGGREGATE SIZE SHALL BE LIMITED TO 20 MM.
* FOR SPECIFICATION OF CONCRETE COMPRESSIVE STRENGTH, TEST RESULTS OF STANDARD CONCRETE 15x15x15 CENTIMETER CUBE AGED AT 28 DAYS

ARE USED AS CRITERION. IN CASE THE COMPRESSIVE STRENGTHS OBTAINED FROM THE TESTING AT AGE EARLIER THAN 28 DAYS ARE NOT LESS THAN THE
COMPRESSIVE STRENGTH AS SPECIFIED, THE CONCRETE SHALL BE ACCEPTED AS HAVING SPECIFIED COMPRESSIVE STRENGTH AT AGE OF 28 DAYS.

WHEN THE CONCRETE STRUCTURE IS EXPOSED TO HIGH LEVELS OF CHLORIDE ION (CLT) OR USING NEAR SALTWATER, THE MAXIMUM WATER CEMENT RATIO
(W/C RATIO) OF 0.40 AND THE SPECIAL CEMENT SUCH AS POZZOLAN PORTLAND CEMENT ARE RECOMMENDED. THE MINIMUM CUBE STRENGTH (fc,) OF 40 MPa.
(408 KG/CMZ) IS RECOMMENDED. THE SHORT-TERM (6 HOURS) RAPID CHLORIDE PERMEABILITY TEST (RCPT) SHALL BE SUBMITTED FOR APPROVAL,

THE MAXIMUM RAPID CHLORIDE PERMEABILITY IS 1,500 COULOMBS (ASTM C1202).
WHEN THE CONCRETE STRUCTURE IS EXPOSED TO HIGH LEVELS OF SULPHATE ION (SO%_) OR USING NEAR WASTEWATER, THE MAXIMUM WATER CEMENT RATIO
(W/C RATIO) OF 0.45 AND HIGH SULPHATE RESISTANCE PORTLAND CEMENT CONFORMING TIS 15 SHALL BE USED. THE MINIMUM CUBE STRENGTH (fe,) OF 40 MPa.
(408 KG/CMZ) IS RECOMMENDED.

2.1.5 THE USE OF AGGREGATE FROM SOURCES THAT ARE KNOWN TO BE EXCESSIVELY ALKALI-SILICA REACTIVE (ASR) SHALL BE PROHIBITED.

CONCRETE COVER

UNLESS NOTED ON THE DRAWINGS, THE FOLLOWING MINIMUM CONCRETE COVER (FROM FACE OF CONCRETE TO FACE OF REBAR) SHALL BE PROVIDED AS INDICATED BELOW.
CAST-IN-PLACE CONCRETE PILE
PRECAST AND R.C. PILES

FOOTING
PIER

TOP REBARS IN DECK SLAB

BARRIER AND OTHERS

75 MM.
50 MM.**
75 MM.
50 MM.*+
40 MM.
30 MM.

** IF PIERS OR PILES ARE IN SALTWATER, THE COVERING MUST BE75 MM.

2.2 REBAR REINFORCEMENT

2.2.1 MILD STEEL ROUND BARS GRADE SR24 ACCORDING TO TS 20 DENOTED BY "RB” SHALL BE USED FOR REBARS WITH DIAMETER 6 AND 9 MM., UNLESS OTHERWISE INDICATED.

2.2.2 HIGH YIELD DEFORMED BARS GRADE SD40 ACCORDING TO TIS 24 DENOTED BY "DB” SHALL BE USED FOR REBARS WITH DIAMETER 12, 16, 20, 25 AND 28 MM.,
UNLESS OTHERWISE INDICATED.

2.2.4 UNLESS NOTED ON THE DRAWINGS, THE FOLLOWING MINIMUM CLEAR DISTANCE BETWEEN PARALLEL BARS SHALL BE PROVIDED AS INDICATED BELOW.

REBAR SIZE

RB9, DB12, DB16, DB20 AND DB25

0B28

ANY REBARS TWO OR MORE LAYERS

THE MINIMUM CLEAR DISTANCE

35 MM. IN A LAYER
40 MM. IN A LAYER
25 MM. BETWEEN LAYERS

2.2.5 THE RESISTANCE OF FULL—MECHANICAL CONNECTION SHALL NOT BE LESS THAN 125 PERCENT OF THE SPECIFIED

2.2.6 ALL HOOKS, IF NOT BE SHOWN ON THE DRAWING, SHALL GOMPLY WITH AASHTO iRFD (20i2) STANDA

AS REQUIRED.

2.2.7 STANDARD HOOK DETAILS AND DEVELOPMENT LENGTH OF STANDARD HOOKS AS FOLLOWS :
2.2.7.1 STANDARD HOOK DIMENSIONS OF MAIN REINFORCING

D = 6d, FOR RBY, DB12-DB25
D = 84y, FOR DB28

REBAR HOOK (A) DIAMETER OF
DIAMETER (dy)| 90° HOOK | 180" HOOK | REBAR BENT (D) "q

RB9 0.15 0.12 0.06

DB12 0.20 0.15 0.08

DB16 0.25 0.8 0.10 ’_]_

DB20 0.30 0.20 012 :‘{

0B25 0.40 0.25 0.15 4dp0R
b.065 (MIN.)

DB28 0.45 0.30 0.23 [

2.2.7.2 STANDARD HOOK DIMENSIONS OF STIRRUP AND TIE

REBAR HOOK (A) DIAMETER OF
DIAMETER (db) 90° HOOK | 135° HOOK | REBAR BENT (D)
RB9 0.10 0.10 0.04
DB12 015 0.12 0.05
DB16 0.15 015 0.07

2.2.7.3 DEVELOPMENT LENGTH (Lg,) OF STANDARDS HOOKS

THE DEVELOPMENT LENGTH IS MEASURED FROM THE CRITICAL
SECTION TO THE OUTSIDE END (OR EDGE) OF THE HOOK.

REBAR DEVELOPMENT LENGTH (Lgp)
DIAMETER

(&) fou= 30 MPa | fey= 35 MPa | fey= 40 MPa
RBY 0.18 0.12 0.16
DB12 0.24 0.22 0.21
DB16 0.32 0.30 0.28
DB20 0.40 0.37 0.34
DB25 0.50 0.46 0.43
0B28 0.56 0.52 0.48

2.2.7.4 NOTATION OF BAR REINFORCEMENT

Ct 3-DB25 @ 0.20(EF) SUFFIX :
SUFFIX T = ToP
SPACING IN M. B = BOTIOM
SIZE IN MM, EF = EACH FACE
NO. OF BARS FF = FAR FACE
NF = NEAR FACE
BAR MARK
IF = INSIDE FACE
OF = OUTSIDE FACE
# = EACH WAY

6d, FOR DB16 AND SMALLER
12d,FOR DB20 AND DB25

135°

]

2.2.8 LAP LENGTH OF SPLICING IS NOT APPLIED IN CRITICAL REGIONS OF DUCTILE OR SEISMIC—CRITICAL MEMBERS.
THE REQUIRED LENGTHS OF SPLICES IN REINFORCING STEEL ARE AS FOLLOWS :

REBAR LAP LENGTH (fcy = 30 MPa) LAP LENGTH (fcy = 35 MPa) | LAP LENGTH (fcy = 40 MPa)
DIAMETER TENSION** TENSION®* TENSION**
(dy) COMP- [ 1op Bare | omier | “™ [ 1op sare | omer | M | op eare | omier
DB12 0.40 0.55 0.40 0.40 055 0.40 0.40 055 0.40
D816 0.50 0.70 0.50 0.50 0.70 0.50 0.50 0.70 0.50
D820 0.60 0.90 065 0.60 0.90 065 0.60 0.90 0.65
0825 0.75 1.40 1.00 0.75 1.30 095 075 1.20 0.90
D828 0.85 1.75 1.25 0.85 165 115 0.85 1.50 110

MINIMUM 0.30 M CONCRETE CAST BELOW

NOTES :

1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
2. THE GENERAL NOTES ARE RECOMMENDED UNLESS OTHERWSE SPECIFIED

IN THE DRAWING

** THE MAXIMUM PERCENTAGE OF REINFORCEMENT SPLICED AT THE SAME SECTION SHALL BE 50

3. THE SKEW ANGLE () IS THE ANGLE IN DEGREES BETWEEN THE DIRECTION

OF THE CANAL AND A LINE PERPENDICULAR TO THE ROADWAY

YIELD STRENGTH OF THE REBAR IN TENSION OR COMPRESSION,

D = 4d, FOR RBY, DB12-DB16

6d,, FOR DB25 AND SMALLER
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3. HIGHWAY DESIGN LOADINGS

LIVE LOAD

: HL-9$

EASC ‘MND SPEED 1 120 KM/HR

4. BEARING AND EXPANSION JOINT

BEARINGS AND EXPANSION JOINTS SHALL BE DESIGNED AND MANUFACTURED ACCORDING TO

AASHTO LRFD (2012) REQUIREMENTS OF LOADS, TRANSLATIONS AND ROTATMONS
5. DRAWING SYMBOLS AND NOTATION

—

TEEmT
77777772

XX-000

Lo I I

ASTM
c/c
ce.

ces

D.0.H.

MAX,
MIN.
M.S.L.
PC.
R.C.
S
s

SECTION IN EXISTING GROUND

SECTION THROUGH REINFORCED CONCRETE
(W OR W/O REINFORCEMENT INDICATED)

SECTION IN CAST—IN—-PLACE

SECTION IN CONCRETE PRECAST

SECTION THROUGH ASPHALTIC CONCRETE SURFACE
SECTION THROUGH SAND

SECTION IN GRAVEL

PLAN VIEW AND ELEVATION OF CUT AND FILL SLOPES

SLOPE 1:2 = 1 (VERTICAL LINE) TO 2 (HORIZONTAL LINE)
CENTER LINE

SQUARE PILE

REINFORCEMENT IN BOTH WAYS

DIAMETER

REBAR AS SEEN ON CROSS SECTION OR PLAN

REBAR BENT PERPENDICULAR TO OR FROM READER

LAP SPLICE OF REBAR

BREAK ON REBAR
WATER LEVEL
TO INDICATE END OF DEFORMED BARS WITHOUT HOOK

EXAMPLE : N ypans

BAR BENT AWAY FROM THE READER
LIMIT OF AREA COVERED BY REBARS

SECTION STRUCTURE

STRUCTURAL TYPES
DRAWING NUMBERS
SERIES NUMBER
STRUCTURAL SUBTYPES
ANGLE

CHANNEL STRUCTURAL STEEL SECTION

I — BEAM

AMERICAN SOCIETY FOR TESTING AND MATERIALS
CENTER OF CENTER

CENTROID

CENTROID OF STEEL

CAST-IN-SITU

REBAR OR STIRRUP SPACING
CENTERLINE

CENTIMETER

SQUARE CENTIMETER
DIAMETER

DEPARTMENT OF HIGHWAYS
DRAWING

CLEAR COLUMN HEIGHT

HIGH WATER LEVEL
KILONEWTON

KILOGRAM PER SQUARE CENTIMETER

LOW WATER LEVEL
METER

SQUARE METER

CUuBIC METER

MILLIMETER

MAXIMUM

MINIMUM

MEAN SEA LEVEL

PRESTRESSED CONCRETE

REINFORCED CONCRETE

ROAD NORMAL CROWN OR CROSS SLOPE (%)
THAI INDUSTRIAL STANDARD

6. SEISMIC RESISTANCE DETAILS
6.1 SEISMIC PERFORMANCE LEVEL IN THAILAND ACCORDING TO AREA UNDER MINISTERIAL REGULATION B.E. 2550

SEISMIC LEVELS SEISMIC AREAS
LEVEL 1A PROVINCES IN NORTHEAST AND EASTERN REGIONS
LEVEL 1B ALL PROMINCES, EXCEPT SEISMIC AREAS IN LEVEL 1A AND LEVEL 2
LEVEL 2 KANCHANABURI, CHIANG RA!, CHIANG MAI, TAK, NAN, PHAYAO, PHRAE,
LAMPANG, LAMPHUN AND MAE HONG SON

6.2 STEEL REINFORCEMENT DETAILS FOR RESIST EARTHQUAKE (LEVEL 1B AND LEVEL 2)
6.2.1 SEISMIC STIRRUP AND TIE HOOKS SHALL CONSIST OF A 135-DEGREE BEND, PLUS AN EXTENSION

THE LARGER OF 6dp, OR 75 MM. THE SEISMIC HOOKS SHALL BE USED FOR STIRRUP AND TE IN REGIONS OF EXPECTED

PLASTIC HINGES. SUCH HOOKS AND THEIR REQUIRED LOCATIONS SHALL BE DETAILED IN THE DRAWINGS.

1
0.35
MAX.

6.2.2 TRANSVERSE REINFORCEMENT REQUIREMENTS

da/4
COLUMN H 80 OF SMALLEST LONGITUDINAL BAR
S1€240 OF STIRRUP
BEAM — — .30 STIRRUPS WITH
SEISMIC HOOKS
£
0.05 (MAX)
2h S;€d/2
o2 e
COLUMN e 2 .
: d - EFFECTIVE DEPTH OF BEAM SECTION

h — DEPTH OF SECTION
Sy~ STIRRUP SPACING

TYPICAL TRANSVERSE REINFORCEMENT DETAIL FOR FLEXURAL MEMBERS

NOTE : LAP SPLICES SHOULD NOT BE USED WITHIN A DISTANCE OF TWICE THE BEAM

DEPTH (2h) FROM THE FACE OF COLUMN.

6.2.3 SPLICE REQUIREMENTS
6.2.3.1 LAP SPLICES OF CAP BEAM (BEAM) ARE PERMITTED ONLY IF HOOP OR SPIRAL
REINFORCEMENT IS PROVIDED OVER THE LAP LENGTH

——— LAP SPLICE CONFINED AND LOCATED

OUTSIDE POTENTIAL HINGE AREA
r.z_Zh_ — HOOP OR SPIRAL REINFORCEMENT
r— =
L 0.05 (MAX)
d/4
s
‘S{o.w

LAP SPLICE REQUIREMENTS

6.2.3.2 LAP SPLICE OF REINFORCING BAR AT THE COLUMN ENDS IS NOT PERMITTED, AND POSITION OF
MAIN REINFORCING BAR SPLICING OF COLUMN SHALL LOCATED AT THE MIDOLE.

COLUMN BARS
TENSION LAP SPLICE WITHIN Sx < 0.10
CENTER HALF OF COLUMN LENGTH
) ST = sx < 0.10 ‘
< { ISj € 25x 1‘
! |
B L s < 0.10
Lo > MAX.(COLUMN DEPTH, H, 0.45)
€
Sx € 0.10

TYPICAL SPLICE LOCATION FOR COLUMNS

6.2.3.3 MINIMUM DEVELOPMENT AND SPLICE LENGTHS OF REBARS SHALL BE APPROVAL BY THE ENGINEER.

6.2.4 STEEL REINFORCEMENT DETAILS OF PILE BENT AND PIERS FOR RESIST EARTHQUAKE (LEVEL 1B AND LEVEL 2)

! ' 82,87 PILE BENT DETAL

rDEWL e € PILE BENT
e - 5= s1%.
I ]
1 | L 1
] [l i
' | 1 H l i
~ ! | ! i i
8% i i of09450)),, | | | |
1 ~ .
"E ’ i I sl il i CAST=IN-SITU
! ! L | BRACING BEAM 0.40(0.45*)x0.45
olZ +— : ST T _.__,_n_
22 | | ) 1
e 1 ‘ 1 [ l l gl
Ik | He | i p CAST-IN-SITU BRACING BEAM
"z I ol T T o 0.50x0.45
I
I & ot i St ok A ke o IO Cpie cur ar
w —__AF="H | T | I T
@ ! 1 !
N s 1 T | ”f ¥ EXISTNG
i ! CANAL BED
L -V VN Y A B0 o000
PILE BENT DETAIL
SCALE 1
NOTE : * USING 0.45 WHEN PILE BENT AND BEAM ARE IN SALTWATER

** PILE LENGTH SHALL BE DETERMINED FOR EACH PILE

0.80 (EF)
r

RB9 @ 0.10 1 ) _

RB9€0.10

—

3z
ok
)

11-RB9 @ 0.10(0—

)

avey
|00

lose]

11

T T T

LI}

RB9 @ 0.10
1

(TvPy

(TYP.)

DETAIL "2*
N\

e

0.50

0.05

(TYLF':—I

T

I T T

47005

0.05

(TYP) (Tve) _l]___
loso 0.50
DETAIL "t1”
SCALE 1 :50
0.40 0.45*
I
] [—R.C. PILE BENT ~—R.C. PILE BENT
F 7—DOWEL BARS L Ft71——DOWEL BARS
I
1,7'&7, RES © 0.10 Va4 /—REs @ 0.10
8 B s 8 7T
2 T . 2
3 8 ;i gl 8 %/ L g
| 3 ) :
° i _gmecree _j ° | | s
L i C
00s |11 CAST~IN-SITU BEAM 005 i | CAST-IN-SITU BEAM
H . (WIDTH 0.50 x DEPTH 0.45) ! (WIDTH 0.50 x DEPTH 0.45)
X || [ PILE-0.40x0.40xL** | F—PILE=0.40x0.40xL+"
o [
Al et - L
DETAIL "2" (REGULAR) DETAIL 2" (CL AND SO:_ PROTECTION)
SCALE 1 SCALE  1:25

NOTES :

N~

w

. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.

THE GENERAL NOTES ARE RECOMMENDED UNLESS OTHERWISE SPECIFIED

IN THE DRAWING
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SINGLE PIER DETAIL
(¢]

NOT T SCALE NOT

WHEN THE SPACINGS OF STIRRUPS (S1) ARE FOLLOWING
S1 = MINIMUM SPACING BETWEEN DESIGN TABLE AND,
S1 = 0.175 M,, WHEN h = 0.70 M.

0.185 M., WHEN h = 0.75 M.

0.200 M., WHEN 0.80 < h < 1.90 M.

6.2.5 CONJUNCTION REGIONS (TEE JOINTS) ARE NECESSARY TO IMPROVE CONFINEMENT AS FOLLOWS :
6.2.5.1 THE ANCHORAGE LENGTHS FOR COLUMN-CAP BEAM CONNECTIONS ARE EQUAL TO TWICE THE DEPTH OF THE BEAM (2h)
6.2.5.2 COLUMNS ARE CONFINED AT THE END LENGTH (Lo)

DOUBLE PIER DETAIL
0 s

T CALE

MAX. PIER HEIGHT (H) 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

18.00

19.00 20.00

END REGION LENGTH (Lo) 1.00 1.20 1.35 1.50 1.70 1.85 2.00 2.20 2.35 250 2.70 2.85

3.00

3.20 3.35

6.2.5.3 Ly, SHALL BE EXTENED INTO CAP BEAM FOR AT LEAST 1.00 M.

7. FOUNDATION DETAILS
7.1 PILE FOUNDATION
7.1.1 PILES SHALL BE DRIVEN TO A DEPTH WHERE SCOUR WILL NOT AFFECT ITS CAPACITY AND HAVE A MINIMUM EMBEDED LENGTH OF 3.00 M.
7.1.2 IN CASE OF PARTLY—EMBEDDED VERTICAL DRIVEN PILE, THE LENGTH BETWEEN BOTTOM FOUNDATION ELEVATION
AND GROUND ELEVATION (FREE STANDING HEIGHT) SHALL BE INDICATED AND APPROVED BY ENGINEER
7.1.3 FREE STANDING HEIGHT OF PILE SHALL NOT EXCEED 3.00 M. FOR OTHER SUITABLE FREE STANDING HEIGHT SHALL BE DESIGNED.
7.2 SPREAD FOUNDATION
7.2.1 TOP ELEVATION OF SPREAD FOUNDATION SHALL BE LOCATED LOWER THAN GROUND ELEVATION AT LEAST 1.00 M. (LOCATED ON STIFF SOIL LAYER)
AND AT LEAST 2.50 M. DEEP FROM THE CANAL WHERE SCOUR WILL NOT AFFECT. THE ALLOWABLE SOIL BEARING CAPACITY UNDER
THE SPREAD FOUNDATION SHALL BE MORE THAN 20 TONS PER SQ.M.(0.20 MPa)
7.2.2 SPREAD FOOTINGS FOUNDATIONS ARE NOT RECOMMENDED WHERE LIQUEFIABLE SOILS (SILKY CLAY) QCCUR UNLESS
THE MAXIMUM DEPTH OF LIQUEFACTION OR SOIL IMPROVEMENT TECHNIQUES ARE USED TO MITIGATE
THE EFFECTS OF LIQUEFACTION (AASHTO LRFD 2012, ARTICLE 10.5.4.2)

7.2.3 10 CM. THICKNESS OF LEAN CONCRETE SHALL BE POURED AT LEAST 10 CM.
WIDER THAN THE FOOTING ALL AROUND.

7.3 SEISMIC REQUIREMENTS OF PILES SHALL COMPLY WITH THE REQUIREMENTS SPECIFIED IN ARTICLE 5.13.4.6 AASHTO LRFD (2012)
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~ o3 ! ! | , ! ! L = o2 ! ' EXCEED 3.00 M., ADDITIONAL BRACINGS SHALL BE PROVIDED AT AN INTERVAL NOT MORE THAN 3.00 M.
Q (] i " 0| ' i _,
R 7] 11 i I i i 7] -3 ] T 7] i il 7] 7. *ADJUST SPACING OF STEEL REINFORCEMENT IN TABLE BY @ 0.10 (TYP.) TO RESIST EARTHQUAKE FORCE.
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e - SPACING, S (M.) 1.46 1.80 1.60 1.85 1.68 1.88 1.80 1.94
1T 1 I - —
NOTES:
: 1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
|
H } 045 010 2. SCOPE OF APPLICATION OF TRAFFIC RAILING IS BASED ON THE HEIGHT OF 1.15 M. (TEST LEVEL 5)
: @ FOR HL—93 HIGHWAY TRUCK (AASHTO LRFD, 2012). THE BARRIER IS SUITABLE ONLY IN SPECIFIC
0.50 "}
vy g 0.20 LOCATIONS WHERE HIGH—SPEED, HIGH-ANGLE IMPACT WITH THE RAILING (SUCH AS SHORT RADIUS CURVES)
: i SPAN LENGTH B =l OR SITE—SPECIFIC SAFETY CONCERNS.
0.10 _0.18 0.256 fr =0 0 +-0812 0.02 3. A MINIMUM 28-DAYS 150x150x150 MM. CUBE STRENGTH SHALL BE 35 MPa. (357 KG/CM )z
|— e ® (5.00 - 20.00 M. 4. REBARS DBI2 OR LARGER SHALL BE TIS 24 GRADE SD40 DEFORMED BARS, OTHERS SHALL BE
. N DETAL "B” TIS 20 GRADE SR 24 PLAIN BARS UNLESS OTHERWISE INDICATED.
VPN N TYPICAL RAILIN OST SPACI RB9 © 0.20 3 -
A SEE DWG.NO. BB—102 c AILING POST P, NG 5. ANY SPECIAL RAILINGS, IF DIFFERENT FROM THE ABOVE-MENTIONED MAY BE USED UNDER
/ : SCALE 1: 50
RN | i THE APPROVAL OF THE ENGINEER.
i A\ / 5-0816 (EF.) —(f8 = 6. CLEAR CONCRETE COVER SHALL BE 30 MM. UNLESS OTHERWISE INDICATED
] I ’ ol I 7. ALL EXPOSED CORNERS SHALL HAVE 20 MM. CHAMFERS UNLESS OTHERWISE INDICATED.
Q 4-RB9 . 8. THE LONGITUDINAL REINFORCING BARS FOR THE CONCRETE BARRIER SHALL BE
S a D CONTINUOUS BETWEEN BRIDGE EXPANSION JOINTS. WHERE SPLICES ARE REQUIRED,
o [ P THE LENGTH OF THE LAP SHALL BE SUFFICIENT TO DEVELOP EACH BAR.
o 0B12 © 0.20 b 6. IN SOME CASE, TRAFFIC RAILING MAY BE SUBSTITUTED BY GUARD RAILS FASTENED
© 7 ON CONCRETE RAILING POSTS AS APPROVED BY THE ENGINEER.
b .
WELDED —— o o 10. DETAILS OF REBARS SHOWN ARE FOR TRAFFIC RAILING ONLY, REBARS DETAILS IN SIDEWALKS
- N AND CURBS ARE SHOWN ON SLAB BRIDGE DRAWINGS OF BRIDGE DECK AND SIDEWALKS.
8 2 o 11. PAINTING AT THE END FACES OF RAILING AND SIDEWALK WHICH EXPOSED TO TRAFFIC (IF ANY)
- 6-0812 g SR SHALL BE PROVIDED BY APPLYING ALTERNATE STRIPES OF BLACK AND WHITE COLOUR OF 0.10 M.
1 WIDE EACH AND 45 DEGREE TO THE HORIZONTAL PLANE, WHITE PAINT SHALL BE LIGHT REFLECTED ONE.
o L THE GALVANIZED STEEL PIPE SHALL BE USED FOR DIFFERENT APPLICATION ON HIGH SPEED HIGHWAYS
O] 4
9 3 _,n_ﬁl 1% OR SITE-SPECIFIC SAFETY CONCERNS AS REQUIRED
N \-2-RBY _
P e 010025 S 020 _ - . () ADD THE EXTRA BAR AT THE ENDS OF SPAN
FOR ROADWAY WIDTH €12.00 M. © 4.00 M. « . " SMOOTH DOWEL BARS SHALL BE COATED WITH ASPHALT OR OTHER APPROVED MATERIAL ON BARRIER
| a9
g FOR ROADWAY WIDTH >12.00 M. @ 3.00 M. ] S 9 a0, L SIDE OF BRIDGE TO PERMIT MOVEMENT.
= 3[ ° I=— < 4., ‘. 15. THIS DRAWING IS USED IN CONJUNCTION WITH DWG. NO. BR-102
(o] N
5 l : HETIIHI . . 4
@ | 8l 5 _"o;‘
1 ol ol |loq0] ©
g | " KINGDOM OF THAILAND
-4 | | v 0.02 MINISTRY OF TRANSPORT
> I K3 DEPARTMENT OF HIGHWAYS
I STANDARD DRAWING
TRAFFIC AND PEDESTRIAN BARRIERS
[ —~ A REINFORCEMENT DETAIL
TOP OF DECK SLAB — | DB16 @ 0.20 — 1.50 (MAX.) 1.50 (MAX.) BUREAU OF LOCATION
—_ DESIGNED : D.0.H. & CONSULTANTS |cﬂEchD: DATE: OCT 2015
TOP OF ROADWAY: DB16 © 0.20 WIDTH OF PEDESTRIAN WALKWAY VG 8 4% THK 5 W WIDTH OF PEDESTRIAN WALKWAY & DESGN
SURFACE s — .
i FOR ROADWAY WIDTH < 12.00 M. @ 4.00 M. PEDESTRIAN BARRIER SUBMITTED : omeorn o 1oboron o srom ) SCALE: AS SHOWN
TRAFFIC BARRIER AND PEDESTRIAN RAILING FOR ROADWAY WIDTH > 12.00 M. © 3.00 M. SCALE 1:10 DWG NO. BR—101
SCALE 1:10 REV.1 | REVISION 1/2017 " JUN 2017 .
APPROVED :
SHEETNO. 289/RI
REV. REVISION SIGNATURE| DATE (FOR DIRECTOR GENERAL)




:\std dwg 2015\BR—102(REV00)

10.00 (MAX. 10.00 (MAX, 6-DB12
(MAX.) R (mAx.) 0.40 0.40
002 (vP) DB16 @ 0.20—— ‘ [ 0
- - STAINLESS STEEL PIPES, OUTSIDE FACE PRECAST FIN E
o n @ 015 = 1.50 (MAX) n @ 0.15 = 1.50 (MAX.) " © 0.15 = 1.50 (MAX.) n @ 0.15 = 1.50 (MAX.) GZ{M WML THICK. ‘l 0.02 CHAMFER (TYP-)"H rmaas © 020 >
— STAINLESS STEEL PIPES,
» (=
I 01512 MM, THICK. * @ = > () > pul
% ) o
=T L —1
STAINLESS STEEL PIPES § } = g ©
DED . [
W #1°x1.2 MM. THICK. ;
° (o) ° . ) . )
STAINLESS STEEL PIPES,
Y - 0.01 L 4—on20
b= 825x2.1 MM. THICK. 6-DB12 — CHAMFER 0.01—<"
SI= 0.10] 001 6aP @ 10.00 (MAX)
DB16 @ 0.20
T — T — T
INSIDE FACE
4 } STAINLESS STEEL PIPES, SECTION A — A
3 } 811x1.2 MM, THICK. SCALE 1:10
I—SEE DETAIL OF HANDRAIL BASE PLATE
PEDESTRIAN RAILING ELEVATION
SCALE 1:20
0.23 0.20
> PLATE 530MM. HOLES FOR 14MM 0.04 0.15 004 0.06 010, | 004
. . 0
ols 4.85 MM. TOGGLE BOLTS BOTH SIDES I l w S ol O
r #125MM. GALVANIZED 9 MM. THK.- = w 9 MM. THK. \ 3 w
003 ! 0bg ! 003 STEEL PIPE = w
: R=0.45 Con 3 & —i )
|| g R=0.18 1 of o & PLATE N o o &
° W 4-M16 (#16MM.) J-BOLTS [\ [~ STAINLESS STEEL PIPES, 5 PLATES 10 MM. THICK—T~¥ S| o LATES 12 MM. THCK == o o ¢
rep S WITH WASHERS & NUTS 8202.1 MM. THICK. ) & bl i I
PLATES 10 THICK — @& 5 v ] .15 M.(M | I 8 8
()A g e EMBEDDED LENGTH 0.15 M.( m)” & i - 4= M20 (820MM) J-BOLTS g 4— M20 (920MM.) J-BOLTS ——L— S|
$ e T B 18 i B WITH WASHERS & NUTS g WITH WASHERS & NUTS 3
4-M16 (@16MM.) J-BoTs —L ” n non ! i 4-M20 (820MM.) J—BOLTS EMBEDDED LENGTH 0.25 M.(MIN) EMBEDDED LENGTH 0.25 M.(MIN) o
WITH WASHERS & NUTS o AN ni N WITH WASHERS & NUTS IER PE 1 ARR
EMBEDDED LENGTH 0.15 M.(MIN) © e g EMBEODED LENGTH 0.25 M.(MIN) BARRIER TYPE BARRIER TYPE 2
DETAIL OF HANDRAIL BASE PLATE DETAIL "B” SECTION B - B
SCALE 1:10 SCALE  1: 10 SCALE 1:10
0.50
0.18 _Q. 0.241
0.05
NOTES:
0.075 1.50 (MAX.) 1.50 (MAX.) 1.50 (MAX.)
1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
10-RB9 2. SCOPE OF APPLICATION OF TRAFFIC RAILING IS BASED ON THE HEIGHT OF 1.15 M. (TEST LEVEL 5)
[ S I - FOR HL—93 HIGHWAY TRUCK (AASHTO LRFD, 2012). THE BARRIER IS SUITABLE ONLY IN SPECIFIC
S LOCATIONS WHERE HIGH—SPEED, HIGH—ANGLE IMPACT WITH THE RAILNG (SUCH AS SHORT RADIUS CURVES)
] OR SITE-SPECIFIC SAFETY CONCERNS.
o 3. A MINIMUM 28-DAYS 150x150x150 MM. CUBE STRENGTH SHALL BE 35 MPa. (357 KG/CR )
RE9 ® 0.20 3 001 0.01 4. REBARS DB12 OR LARGER SHALL BE TIS 24 GRADE SD40 DEFORMED BARS, OTHERS SHALL BE
) ] -T TIS 20 GRADE SR 24 PLAIN BARS UNLESS OTHERWISE INDICATED.
~ — 5. ANY SPECIAL RAILNGS, IF DIFFERENT FROM THE ABOVE-MENTIONED MAY BE
N WELDED @ 0.40 (1 e
3 pei USED UNDER THE APPROVAL OF THE ENGINEER.
DB12 @ 0.20 1 6. CLEAR CONCRETE COVER SHALL BE 30 MM. UNLESS OTHERWISE INDICATED
w| 2 | 7. ALL EXPOSED CORNERS SHALL HAVE 25 MM. CHAMFERS UNLESS OTHERWISE INDICATED.
o - ) ; l 8. THE LONGITUDINAL REINFORCING BARS FOR THE CONCRETE BARRIER SHALL BE
— b © < A A 7 CONTINUOUS BETWEEN BRIDGE EXPANSION JOINTS. WHERE SPLICES ARE REQUIRED,
O oADwAY R 9| THE LENGTH OF THE LAP SHALL BE SUFFICIENT TO DEVELOP EACH BAR.
— 0P OF DECK SLAB / | 0.075 9. IN SOME CASE, TRAFFIC RAILING MAY BE SUBSTITUTED BY GUARD RAILS FASTENED
° / | ON CONCRETE RAILING POSTS IF APPROVED BY THE ENGINEER.
{ LDED © 0.40 (12 ] o = 10. DETAILS OF REBARS SHOWN ARE FOR TRAFFIC RAILING ONLY, DETALS REBARS IN SIDEWALKS
of / | pel AND CURBS ARE SHOWN ON SLAB BRIDGE DRAWINGS OF BRIDGE DECK AND SIDEWALKS.
o 12— / o 11. PAINTING AT THE END FACES OF RAILING AND SIDEWALK WHICH EXPOSED TO TRAFFIC (IF ANY)
gl_w { e SHALL BE PROVIDED BY APPLYING ALTERNATE STRIPES OF BLACK AND WHITE COLOUR OF 0.10 M.
i ! WIDE EACH AND 45 DEGREE TO THE HORIZONTAL PLANE, WHITE PAINT SHALL BE LIGHT REFLECTED ONE.
TR (2) FELD WELDS SHALL BE CONNECTED BY ELECTRODE (E60). CONFORM TO TIS 49
3 13. THIS DRAWING IS USED IN CONJUNCTION WITH DWG. NO. BR—101
4] S
3 ,
| oors KINGDOM OF THAILAND
7 el s oo roifebn i [ s MINISTRY OF TRANSPORT
DB16 @ 0.20 DE12 @ 0.20 DEPARTMENT OF HIGHWAYS
DB16 ® 0.20 SEE SUPERSTRUCTURE STANDARD DRAWING
§ TRAFFIC AND PEDESTRIAN BARRIERS
PRECAST FIN AND RAILING DETAILS
SECTION BARRIER FIN DETAIL ELEVATION DESIGNED : D.0H. & CONSULTANTS |mecxr;p: R O e "™ |oatE: OCT 2015
el
SCALE 1:10 x,,“ :
SUBMITTED : SCALE: AS SHOWN
(DIRECTOR OF LOCATJON & DESIGN BUREAU)
DWG NO. BR-—-102
APPROVED : A é 'Y
REF. REVISION SIGNATURE | DATE (FOR DIRECTOR GENERAL) SHEETNO. 290




D: \std dwg 2015\SN—202(REVO0)

) 1.00 q
I |
0.14 ®_|
S S .
P
5 d | ATHNIINGY
Of o <
b Nnidwddad@
| NIUNIINGIY ol
gL niwadd ST
___8 ;
o"f‘ T o
° =
<)
S e 2
8 o
o
‘).
FRONT ELEVATION BARRIER WITH RAILLING TYPE 1 FRONT ELEVATION TRAFFIC BARRIER TYPE 2
SCALE 1:10 SCALE 1:10
1.00 o
0.96 Ol
0.60 _.ro.o7_!
WI—S‘ i —— BLACK GRANITE 20MM. THICK
g°1 3 )
o4 ° /|| j— EpcE_GOUGED 5 M.
g ﬂ j N % r] Q] % @ fm AND PAINTED WITH GOLD COLOR
3
3473
g @ \Ql &/ d’ TEXT GOUGED 5 MM
-3° - W oYW @ AND PAINTED WITH GOLD COLOR
St S )
°T 1 ‘|
043 0.37 | 0.0 _j 0.07 0.01
DEPARTMENT OF HIGHWAYS-LOGO . '0.20 | 0.37 L I
BRIDGE SIGNED
SCALE 135
L 0.60 ,

0.24 0.06_, 0.06_, 0.06_, 0.06_ 0.06 , 0.06_, 0.06_, 0.06 , 0.06 L

o

:11?!1_@

P

@

TS 957 4

&94 ,ggjl 0.06_| 0.06 | 0.06 |

013 | 0.02 002 0.37
T

|
t

0.10

BRIDGE SIGNED DETAILS
SCALE 1:5

1.00

&

TRAFFIC BARRIER TYPE 1 SECTION ®
SCALE 1:10

€

1

NTHUNIINATY
veEWedF

I

PEDESTRIAN BARRIER SECTION ©
SCALE 1:10

0.90

1.15

TRAFFIC BARRIER TYPE 2 SCETION ®
SCALE 10

1

NOTE :
1. ALL DIMENSIONS ARE IN MILLIMETERS
UNLESS OTHERWISE INDICATED
2. LETTER AND PATTERN ON BOARD USING
GOUGE METHOD 5 MM DEEP AND PAINTED IN GOLD COLOR
DEPARTMENT OF HIGHWAYS LOGO SHALL BE GOUGE
ON GRANITE 5 MM DEEP AND PAINTED IN GOLD COLOR
. TO BE SPECIFIED BUDDHIST ERA IN FINISHED YEAR
. POSITION OF STANDARD SIGN MUST BE INSTALLED
AT THE MIDDLE OF BRIDGE THAT ACROSS OVER THE CANAL
INSTALLATION MUST APPLY TO BOTH SIDES OF ROAD
AND BURIED IN CONCRETE MATERIAL. BOARD SURFACE

“

(LIS

o

MUST BE AS FLAT AS RAILING SURFACE

N

GENERAL BRIDGE NAME SIGN FACE SHALL BE TURNED
TO TRAVELING WAY

-8. LETTERS AND NUMBERS DETAILS REFER TO DWG. NO. SN-201

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
BRIDGE SIGN

GENERAL BRIDGE NAME SIGN

DESIGNED : D.OH. & CONSULTANTS !Q'EC'A(ED:

BUREAU OF LOCATION

& DESION DATE: OCT 2015

SUBMITTED :

SCALE : AS SHOWN

(DIRECTOR OF LOCATIO) & DESIGN BUREAU)

SIGNATURE

DATE

APPROVED :

DWGNO. SN-202

SHEET NO. 292

(FOR DIRECTOR GENERAL) "




D:\std dwg 2015\AP-101(REVO0)

1/2 BRIDGE

ROADWAY WIDTH

——CURB OF BRIDGE OR SIDEWALK

o]

LENGTH (L) TO'BE COMPUTED

TRANSITION OF HIGHWAY ROADWAY WIDTH TO BRIDGE ROADWAY WIDTH

FROM FIG OF SECTION ® — @ AND
=10.00 M. FOR CONCRETE PAVEMENT HIGHWAY

TAPER 1:20 (MIN)

NORMAL SLAB OR NORMAL PAVEMENT

e e o — = =R T G

g I

~-——EDGE OF SHOULDER

NORMAL SHOULDER WIDTH

YRR

= -5 | =9 B4J _‘i'g $_“‘ o
BRIDGE NORMAL CROWN SLOPE BRIDGE NORMA{ CROWN SLOPE HIGHWAY NORM|

I|||Il]l|lll||lllilill]

TRANSITION OF HIGHWAY CROWN SLOPE TO BRIDGE CROWN SLOPE

LONGTUDINAL SLOPE 1:400 ROTATING PAVEMENT SURFACE

HEHENE

PLAN

NOT TO SCALE

/
/

ASPHALT SURFACE TOPPING SEE (NOTES)

——A——

WITH TACK COAT
—————DB12 @ 0.20
~2-DB12
——@) SEE TABLE
2-DB12 ——DOWELS (FOR CONCRETE PAVEMENT HIGHWAY ONLY)
FINISHED GRADE LINE
DETALL SEE -“9ﬂ’ DB12 © 0.20 DSEE TABLE FINISHED GRADE LINE
DWG. PB—101 \ [
BRIDGE :E//)f s e s 2 s Sl % % & % o 2 ala 3 o |
e eptoom. L ey e eyttt gt s et S S e — '
yl 7 0 ?15 NS
ELASTOMERIC BEARING PAD \ Pz 0.10 | |o.20
DOWEL RB25 © 1.00 (L=0.60) 7 —— O sEE TBLE —(T) THICKNESS SPECIFED
COMPACTED PORQUS MATERIAL STRUCTURE AS SPECIFIET) IN TYPICAL
PVC PIPE ¢ 0.10 ® 1.50 (SAND FILTER) -~ CROSS SECTION SHEET

1.5
%

SEE DETAIL 2"

VAN VAR Vs

/2

CRUSHED ROCK 3/8"-2"

l-————SAND CUSHION FOR CONCRETE PAVEMENT HIGHWAY

1
|
I
‘ PAVEMENT
| OR BASE COURSE FOR FLEXIBLE PAVEMENT HIGHWAY
|
l
|

ASSUMED GROUND LINE
v l,_; STy
BZITZN s

L/2

SLAB LENGTH (L)

NOTES

N o=

o

. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
. THE CONSTITUANT OF THE CONCRETE MIX. PER. CUBIC MUST

BE AS FOLLOWS—PORTLAND CEMENT 350 KG. SAND 0.43 CU M.

CRUSHED ROCK OR GRAVEL 0.86 CU M., SLUMP OF THE CONCRETE

SLUMP NOT BE HIGHER THAN 100 MM. WITH AN ULTIMATE COMPRESSIVE
STRENGTH OF STANDARD CUBE 150x150x150 MM. NOT LOWER THAN 35 N/MM.2
AT THE AGE OF 28 DAYS.

. REINFORCING STEEL MUST CONFORM TO THE STANDARD TIS.20 FOR

THE ROUND BAR AND TIS.24 CLASS SD 40 FOR THE DEFORMED BAR.

THE ASPHALT SURFACE FOR THE TOPPING ON THE APPROACH

SLAB SHALL BE AS FOLLOWS

4.1 FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITH

ASPHALTIC CONCRETE TREATED SHOULDER, 50 MM. THICKNESS OfF

HOT MIXED ASPHALTIC CONCRETE SHALL BE USED AS THE TOPPING

FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITH
BITUMINOUS SURFACE TREATMENT TREATED SHOULDER OR NONTREATED
SHOULDER, EITHER 50 MM. THICKNESS OF COLD MIX ASPHALTIC CONCRETE

4.

N

(MIN 5.00 — MAX.10.00)

SECTION A - A

SCALE 1:25

5. THE COLD MIXED AND THE HOT MIXED ASPHALTIC CONCRETE FOR

THE TOPPING AS STATED IN THESE NOTES WILL BE CONFORMED TO THE SPECIAL

PROVISIONS FOR ASPHALT TOPPING ON THE APPROACH SLAB STATED BY
THE MATERIAL & RESEARCH DIVISION DEPARTMENT OF HIGHWAY.

. THE COST OF THE APPROACH SLAB SHALL INCLUDE THE COST FOR
THE ASPHALT TOPPING AND THE TACK COAT AS STATED IN THIS DRAWING (I

o

REMARK

1. FOR SKEW BRIDGE, THE SLAB LENGTH (L) WILL BE THE SHORT
SIDE OF THE APPROACH SLAB BUT THE THICKNESS AND THE
REINFORCEMENT SHALL BE EQUIVALENT TO THOSE OF THE SLAB
WITH THE SLAB LENGTH (L) EQUAL TO THE LONG SIDE OF THE
APPROACH SLAB.

2. S1-ROAD NORMAL CROWN SLOPE
S3—-BRIDGE NORMAL CROWN SLOPE

OR 50 MM. THICKNESS OF HOT MIXED ASPHALTIC CONCRETE SHALL BE USED.

4.3 FOR CONCRETE PAVEMENT HIGHWAY ON NORMAL SOIL FOUNDATION

NO ASPHALT SURFACE TOPPING SHALL BE REQUIRED AND

THE APPROACH SLAB SHALL BE RAISED TO THE FINISHED GRADE LINE

FOR FLEXIBLE PAVEMENT HIGHWAY WITH ASPHALTIC CONCRETE

SURFACE, THE MIN. THICKNESS 50 MM. IS THE SAME AS

THE HIGHWAY ASPHALTIC CONCRETE SURFACE TOPPING.

FOR FLEXIBLE PAVEMENT HIGHWAY WITH BITUMINOUS SURFACE TREATMENT
SURFACE, ETHER 50 MM. OF COLD MIXED ASPHALTIC CONCRETE OR 50 MM.
OF HOT MIXED ASPHALTIC CONCRETE SHALL BE USED.

44

4.5

F ANY)

SIDEWALK

I[I|I|I|

COMPACTED POROUS BACKFILL
MATERIAL (SAND FILTER)

3

BRIDEG ROA)WAY WIDTH
0

DETAIL

n2n

NOT TO SCALE

CRUSHED ROCK 3/8"-2"
GEOTEXTILE, WEIGHT 140 G/MZ(MIN.)
SHALL CONFORM TO ASTM. 3776
PVC. PIPE # 0.10 © 1.50

WEEP HOLE #12 MM. AROUND

SIDEWALK

ASPHALT SURFLCE TOPPING WITH TACK COAT |

(SEE NOTE 4)|

9\99('

SHOULDER

PAVEMENT STRUCTURE AS SPECIFIED IN

TYPICAL CROSS SECTION SHEET
SECTION A — A FOR ROADWAY WITH SIDEWALK
1:50

SCALE

€

BRIDEG RO}LWAY WIDTH
T

SHOULDER _

ASPHALT SURF‘ACE TOPPING WITH TACK COAT
(SEE NOTE 4)|

S
s

|
|

PAVEMENT STRUCTURE AS SPECIFIED IN

TYPICAL CROSS SECTION SHEET

SECTION B — B FOR ROADWAY WITH SHOULDER
1:50

SCALE

TABLE SHOW THE DETAILS OF THE APPROACH SLAB

SLAB LENGTH THICKNESS REINFORCEMENT
L+L1) m
MM. MM. ® @ ®
5.00 0.20 DB12 ® 0.25 DB12 © 0.25 DB12 @ 0.25
6.00 0.22 DB16 © 0.20 DB12 © 0.25 DB16 © 0.25
7.00 0.24 DB20 @ 0.20 DB12 © 0.25 DB16 @ 0.25
8.00 0.26 DB20 @ 0.20 DB12 © 0.25 DB16 @ 0.25
9.00 0.28 DB25 @ 0.25 DB12 @ 0.20 DB16 © 0.25 KINGDIQ&IMRYOOFFTRINEI!OAR'!LAND
10.00 0.30 DB25 © 0.25 DB12 © 0.15 DB16 © 0.25 DEPARTMENT OF HIGHWAYS
STANDARD DRAWING
BRIDGE APPROACH SLAB
0'—25' SKEW REINFORCEMENT AND POROUS BACKFILL DETAILS
DESIGNED : D.0H. & CONSULTANTS Icuscxzo:l BUREAU OF woCATIN  lpaTE: OCT 2015
SUBMITTED : W SCALE: AS SHOWN
(DIRECTOR OF LOCATION & DESIGN BUREAV) OWGRO. AP—101
APPROVED : é ,2 .
i € SIGNATURE | DATE (FOR DIRECTOR GEMERAL) SHEETNO. 294




DESIGN CRITERIA AND

GENERAL

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

2. THE MATERIAL COMPONENT SHALL BE EXAMINED FOR APPROVAL

3. ALL MATERIALS CONFORMED THA! INDUSTRIAL STANDARD (TS.) SHALL BE MEET THE MS. REQUIREMENT AND APPROVED UNLESS OTHERWISE INDICATED

A. THE.RRINCIBAL TEST CERTIFICATE SHALL BE SUBMITTED BY. RELIABLE INSTITUTION EOR ARRRQVED FROM BUREAU OF LOCATION AND DESIGN
CONCRETE

1. THE MINIMUM COMPRESSIVE STRENGTH OF CONCRETE FOR 15x15x15 CM. CUBE AT 28 DAYS

SHALL BE SPECIFIED IN THE TABLE BELOW UNLESS OTHERWISE STATED
2. THE POZZOLAN PORTLAND CEMENT SHALL BE USED WHEN EXPOSED TO CHLORIDE OR SULPHATE ION CONFORMED TO DWG. NO. GN—001

PILE TYPES CUBE STRENGTH SLUMP OF CONCRETE | THE MAX. COARSE
AT 28 DAYS (MPa.) (MAX.) (CM.) AGGREGATE (CM.)
R.C. DRIVEN PILE® 35 (357 KG/CMD) 10 2.00
PRECAST DRIVEN PILE* 45 (459 KG/CM?) 10 2.00
PRECAST SPUN PILE® 60 (612 KG/cMD 10 2.00
OTHERS* 35 (357 KG/CM?) 10 2.54

* THE MINIMUM CEMENT CONTENT SHALL BE CONFORMED TO DWG. NO. GN—0Ot
3. THE MIX DESIGN SHALL BE SUBMITTED FOR APPROVAL
4. WIRE (REBAR) OR ANY DEVICES FASTENING TO FORMWORK SHALL BE DESIGNED TO REMOVE OR CUT OUT. THE MINIMUM EMBEDED
FASTENING DEPTH IS 4 CM. AND MORTAR CONCRETE SHALL BE GROUTED AFTERWARD. THE FINISHING SURFACE SHALL BE SMOOTH AND COLOR UNIFORMITY
REINFORCEMENT BAR
1. DIAMETER AND PROPERTY OF REINFORCEMENT BAR AS FOLLOWS :

REBAR " DIAMETER WEIGHT ns. QUALITY SYMBOL
DIAMETER (MM.) (KG.M.) CLASS
RE6 6 0.22 20 1 SR24
RB9 9 0.50 20 1 SR24
DB12 12 0.89 24 3 sD40
DB16 16 158 24 3 SD40
DB20 20 2.47 24 3 sD40
DB25 25 3.85 24 3 SD40
DB28 28 4.83 24 3 SD40

2. THE REINFORCEMENT SPLICED POSITION SHALL BE SPECIFIED IN THE DRAWING OTHERWISE SHALL BE REVIEWED BY THE ENGINEERING SUPERVISOR
THE LAP LENGTH OF SPLICING IS NOT LESS THAN 40 AND 30 TIMES OF THE DIAMETER OF ROUND AND DEFORMED BARS, RESPECTIVELY.
PRESTRESSING STEEL
1. PRESTRESSING WIRES CONFORMED TO TIS.95 AND
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR WIRE #5 MM. ARE 34.70 KN/STRAND
AND 29.50 KN/STRAND (GRADE 1770 MPa), RESPECTIVELY
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR WIRE $7 MM. ARE 64.30 KN/STRAND
AND 54.70 KN/STRAND (GRADE 1670 MPa), RESPECTIVELY
2. PC. STRAND CONFORMED TO TIS.420 AND
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR STRAND $9.5 MM. ARE 102.00 KN/STRAND
AND 86.60 KN/STRAND (GRADE 1860 MPa), RESPECTIVELY
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR STRAND #12.7 MM. ARE 183.60 KN/STRAND
AND 156.00 KN/STRAND (GRADE 1860 MPa), RESPECTIVELY
MATERIAL USE FOR SPLICE JOINT, PILE SHOE AND PILE END
1. WELDING STANDARD IS ACCORDING TO AWS (AMERICAN WELDING SOCIETY)
2. CAST IRON PILE SHOE SHALL BE INSTALL FOR SHALES OR ROCK
3. STEEL PLATE SHALL BE CONFORMED TO TiS.1499 GRADE Fe25
4. THE ULTIMATE TENSILE STRENGTH (Fu) OF WELDING ELECTRODE SHALL BE AT LEAST 483 MPo
S. ANY TOP SIDE AT PILE END SHALL BE STAMPED "TOP", THE PRINTED TEXT SIZE 0.10 M. AND PAINT RED COLOR

o PILE END
TOP

THE SPLICING JOINTS OF R.C. AND PC. PILES

1. PILE WELDING SHALL BE APPUED IN ACCORDANCE WITH THE FOLLOWING CONDITIONS
1.1 THE LENGTH OF SQUARE R.C. AND PC. PILES DIMENSION 40x40 CM. IS OVER 25.00 M. AND THE TOTAL LENGTH OF THE PILE SHALL BE LESS THAN 30.00 M.
1.2 THE LENGTH OF SQUARE R.C. AND PC. PILES DIMENSION 52.5x52.5 CM. AND 65x65 CM. IS OVER 30.00 M.

2. ONLY 2 PILES HAVING DIFFERENT IN LENGTH 3.00 M. (MAX.) SHALL BE PERMITTED.

3. THE JOINT SHALL BE LOWER THAN THE PILE CUT OFF LEVEL AT LEAST 12 M. AND BELOW GROUNDWATER LEVEL AT LEAST 2 M.

4. WELD INSPECTION VERIFIED THE COMPLETENESS AND ACCURACY SHALL BE PROPOSED TO ENGINEER SUPERVISOR FOR APPROVAL BEFORE CARRIED OUT

5. PILE BENT STRUCTURE ARE NOT PERMITTED FOR SPLICING JOINTS OF PILES

6. IN CASE EXPOSED TO SALTWATER, BRACKISH OR SALINE SO AREAS FOR SPLICING JOINTS OF PILES MUST HAVE A SYSTEM CORROSION PROTECTION.
THE PRESENT OWNER MUST BE APPROVAL BEFORE IMPLEMENTATION UNLESS OTHERWISE INDICATED.

PILE SPECIFICATIONS

ALLOWABLE LOAD CAPACITY OF PILES

THE ALLOWABLE LOAD CAPACITY OF PILES SHALL BE SHOWN IN THE FOLLOWING TABLES

BEANG BE BilE ALLOWABLE : ' SPUN PLE 'LOAD GAPACITY
DIAMETER # (CM.

DIMENSIONS (CM.xCM.) TN P (c™.) o ey

40 X 40 50 490 50 70 687

52.5 X 52.5 80 785 60 100 981

65 X 65 125 1226 80 150 1472

100 300 2943

DETERMINATION OF PILE LOAD CAPACITY
1. ULTIMATE LOAD CAPACITY OF DRIVEN PILE SHALL BE DETERMINED FROM HILEY'S FORMULA

HILEY'S FORMULA (F.S. = 2.5)
n
i
R = ULTIMATE BEARING CAPACITY (TON)
n = EFFICIENCY FACTOR = 4B
W = WEIGHT OF HAMMER (TON)
P = WEIGHT OF PILE (TON)
© = COEFFICIENT OF PILE HEAD AND CUSHION.
= 0.25 COEFFICIENT OF RESTITUTION
h = HEIGHT OF DROP (CM.)
£ = EQUIPMENT LOSS FACTOR = 0.75
S = SETTLEMENT HEIGHT OF LAST TEN BLOWS (CM.)
C = TEMPORARY COMPRESSION = C;+Cp+Cy

= COMPRESSION IN PILE HEAD CUSHION (CM.)= 10 Rt
& RE

C,= PILE SHORTENING FOR PILE LENGTH OF L (CM.) -‘1%%
Cy= COMPRESSION IN THE SOIL UNDERNEATH AND SURROUNGING THE PILE = 0.25 CM.
t = PILE CUSHION THICKNESS (M.)
L = PILE LENGTH (M)
A = CROSS SECTIONAL AREA OF PILE (CM?)
E,= MODULUS OF ELASTICITY PILE CUSHION THICKNESS (M.)
= 94,100 KSC. FOR SOFTWOOD GUSHION
= 112,300 KSC. FOR MEDIUM HARDWOOD CUSHION
= 136,300 KSC. FOR HARDWOOD CUSHION
Ec= MODULUS OF ELASTICITY FOR CONCRETE OF PILE
= 238,958 KSC. FOR R.C. DRIVEN PILE
= 284,366 KSC. FOR PRECAST DRIVEN PILE
= 339,882 KSC. FOR PRECAST SPUN PILE

— IF THE HILEY'S FORMULA IS NOT APPLICABLE IN VERY SOFT CLAY SITE, JANBU'S

OR DANISH'S FORMULA SHALL BE APPLIED AND CONFORMED TO STATIC PILE LOAD TEST
—~ MODIFIED FORMULA HILEY'S FORMULA SHALL BE CONFIRMED WITH

STATIC PILE LOAD TEST, THE MINIMUM HAMMER WEIGHT AS FOLLOWS :

PILE LENGTH (L)

Wi (MINIMUM HAMMER WEIGHT) (TON)

L < 15.00 M.

1 TIMES WEIGHT OF PILE

15.00 M. < L < 18.00 M.

3 TMES WEIGHT OF PILE

L > 18.00 M.

2 TIMES WEIGHT OF PILE

THE SIZE SELECTION FOR HAMMER

1. THE MAXIMUM HAMMER WEIGHT (W ) SHALL BE 0.0764J_A__B (TON.)
h

BY
A = CROSS SECTIONAL AREA OF PILE (CM)

B = WIDTH OF PILE (CM.)
h = HEIGHT OF DROP (CM.)

2. THE MINIMUM HAMMER WEIGH SHALL BE AT LEAST HALF WEIGHT OF THE PILE AND 3 TON.

DETERMINATION OF PILE LOAD CAPACITY BY STATIC LOAD TEST

1. NUMBER AND LOCATION OF TEST PILES SHALL BE AS SPECIFIED IN THE DRAWINGS.
2, METHOD OF PILE LOAD TEST SHALL BE ACCORDING TO DOH STANDARDS.

3. ULTIMATE LOAD USED IN THE LOAD TEST SHALL BE 2 TIMES OF ALLOWABLE LOAD (F.S. = 2.00).

NOTES :
1. OTHER DETAILS WERE NOT SPECIFIED ARE ACCORDING TO DWG. GN—001 TO GN-003.

2. FREE STANDING HEIGHT OF PILE SHALL NOT EXCEED 3.00 M.
FOR OTHER SUITABLE FREE STANDING HEIGHT SHALL BE DESIGNED
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REINFORCEMENT DETAILS
SCALE

1720

~=-(P4) TOTAL NO. OF R.C. BAR
(SEE CROSS SECTION)

() rR86 @ 0.075 @h|res © 0.025

=

REINFORCEMENT SCHEDULE

BAR TYPE& SPACING SHAPE LENGTH (MM.)
MARK SIZE(MM.) (MM.) CODE o b
o 0:40 0.40 . P1 RB 6 25, 75, 150 A i300 OR VARIES{300 OR VARIES
| | ]
- . P2 pBI2 - c 1500 288
[/ ~~~~~~~~ {P4) SEE TABLE OF REINFORCEMENT ——{pd) SEE TABLE OF REINFORCEMENT {P4) SEE TABLE OF REINFORCEMENT :
----- ' P3 DB12 - B 600 -
| -t —@) RB6 @ 0.075 P4 SEE TABLE A - 8 LENGTH OF PILE
% REG ; ] - -
£} RBE @ 0.075 &) r86 © 0.15 3 5-0B12,60 CM. LONG 5 DB2S 8 s000. |
----- €2 6-0812
—{P4) SEE TABLE OF REINFORCEMENT. (P4) SEE TABLE OF REINFORCEMENT @ SEE TABLE OF REINFORCEMENT
5?,‘,'!’!"
PILE SECTION SECTION A — A SECTION B — B SECTION C - C - - Iso VY )
SCALE 1:10 SCALE 1110 SCALE 1:10 SCALE 1110 . l —
| 4l ® | wdq) @
. -
e |
13 MM 400 MM, @8 8-0B25 MMx1.50 M. 0,08 i 9 Y
REINFORCING BAR © PR l -
e S TABLE "A” (AMOUNT REINFORCEMENT) B)
) - =2/
PV N 13 MM, —— ) : NUMBER OF
P-5 MM7X400 MM. P T a 63 B-DB25 MMX3.00 M. LENGTHS (M.) REINFORCEMENT LIFTING POINTS
BASE PLATE S g 14.00 8-DB 20 MM. OR 4-DB 28 MM. ONE ~N
400x400%16 MM, g —ille Uif ol < 2 (C/
o e : H— COLLAR PLATE ;
T . ha 00R250x15 MM, 14.01-20.00 8-DB 20 MM. OR 4-DB 28 MM, WO l |
= dI—1llie o ’
©f o i 0.250 ! k R R - ° 20.01~25.00 8-DB 25 MM. ™o ' -
al gl ¢ " - COLLAR PLATE
o g “400x250%16 MM. ©
g L-gase paTe BAR SHAPE CODE
BAND PLATE - D = 400x400x16 MM.
400x150x16 MM. ¢
SPLICING “JOINT. DETAILS FOR TOTAL LENGHT > 25.00 SECTION D - D NOTES: :
SCALE : 1:10 SCALE 1:10
: : ) L = 1000 — 14.00 . 1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
E | o ! 2. MATERIAL PROPERTIES ARE ACCORDING TO DWG. PL-001
i 707 0283 l 3. PILE DESIGN CRITERIA SPECIFICATIONS ARE ACCORDING TO DWG. PL-00t
040 A 4. THE MAXIMUM LOAD CAPACITY AND STATIC LOAD TEST OF PILE ARE
‘l 1 LIFTING_POINT ACCORDING TO DWG. PL-001
.15_,0.125 5. THE MINIMUM CONCRETE COMPRESSIVE STRENGTH IS REQUIRED
b ;t g 0.5 ] ACCORDING .TO DWG, PL~001 )
Py i 12,00, ] ‘ ONE—POINT LIFTING METHOD 6. THE DIFFERENT PILE SHOE SHALL BE APPROVED
€D jres © o.q25 ! T 1 Not o SCALE 7. THE MINIMUM CONCRETE COVERING IS 5.0 CM.
e & - 8. CONCRETE CORNER CHAMFER IS 2.00 CM. UNLESS OTHERWISE INDICATED.
A - i 2
ot ) Sy oo . 9. FREE STANDING HEIGHT OF PILE SHALL NOT EXCEED 3.00 M.
1 £} RB6 @ 0.075 | si & | L = 14.00 - 2500 ) FOR OTHER SUITABLE FREE STANDING HEIGHT SHALL BE DESIGNED
: < A % i 3 X
N E ol o, | i “0.207L 0.586L, 0.207L, '
AN g ! '
3 \\)§ o i B
3 - i ) | N
X s N g . oce_| LETING PO LFTING PORT KINGDOM OF THAILAND
0.5 - MINISTRY OF TRANSPORT
e L— SEE TABLE OF REINFORCEMENT E DEPARTMENT OF HIGHWAYS
TWO—POINT LIFTING METHOD e pee
SECTION E - E PILE SHOE SECTION CAST IRON PILE DETAIL - M R.C. PILES .
SCALE 110 SCALE 1110 NoT T SCALE NoT To SCALE
: : 0 . 0.40x0.40 M. PILE CAPACITY AND REINFORCEMENT DETAILS
DESIGNED : D.OH. & CONSULTANTS .cnecxsn: A O CATION  IDATE: OCT 2015
SCALE: AS SHOWN
SUBMITTED : &7t '/
DETAILS OF THE PILE SHOE USE DRIVEN PILE ON PARENT ROCK LAYER OR BEDROCK LAYER (ORECTOR & LOCATON & DESIN BUREAL)
DWGNO. PL~101
REV.1| REVISION 1/2021 7k / JAN 2021 R
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[R5
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?© 2-DB16 x 1.50 M.

2.75

SPLICING JOINT
SCALE

D:\std dwg 2015\PL-201(REV00)

TOTAL NO. OF PC. WIRES/STRAND

©)|rRes © 0.025

T uiN 2-DB16 x 1.50
— = ”
3 »
© #) RS © 0.075
3 a4 ‘ 5 3 TOTAL NO. OF PC. §
8 * WIRES/STRAND
b= (SEE TABLE "A")
<
$9 2-DB16 x 1.50 €1) RB6 © 0.15
PILE SECTION SECTION A — A SECTION B — B
SCALE 1:10 SCALE 1:10 SCALE 110
0.150
3 MM 13 MM 8-DB25 MM.x1.50 M. 040
1 | RENFORCNG BAR T R Ty o TABLE "A” (AMOUNT PRESTRESSING TENDONS)
<
° NUMBER AND DIA.(9) NUMBER AND DIA.(8) NUMBER AND DIA.(2) NUMBER OF
55 W o i LENGTHS (M.) OF PC. WIRES OF STRANDS OF STRANDS LIFTING POINTS
+—1le® ® @163 8-0s25 MMx1.50 M.
BASE PLATE | 10.00-14.00 24-8 7.0 MM. 16-¢ 9.53 MM. 8-9 12.7 MM. ONE
400x400x16 MM. o 9 COLLAR PLATE
| 3 ;I— L L4 400x250x16 MM. 14.01-20.00 24-8 7.0 MM. 16-9 9.53 MM. 8-9 127 MM. ™o
[ o i AV 9 BASE PLATE 20.01-25.00 24-9 7.0 MM. 16-8 9.53 MM. 8- 127 MM. ™o
e 0.250 | 0.250 COLLAR PLATE — [ ] [ ] [ 400x400x16 MM.
3 2 mzsosw MM.
BAND PLATE — ©
400x150x16 MM. [ <3
(=1
DETAILS FOR TOTAL LENGHT > 25.00 SECTON D - D wﬁ
1:10 N =
W
4l ® | "ra | ®
a ]
REINFORCEMENT SCHEDULE .
BAR TYPE& SPACING SHAPE LENGTH (MM.) L i
MARK SIZE(MM.) (MM.) CODE a b
L =100 - 14.00 , L = 1400 - 2500 P1 RB6 |25, 75, 150 A 300 300
0.707L 0.293L | 0.207L 0.586L 0.207L
'———‘l P2 DB12 c 1500 288
A N A © @
LIFTING POINT c LIFTING POINT LIFTING POINT P3 DB12 B 600 -
P4 DB25 B 6000 - ‘ o |
PS DB25 B 1500 -
ONE—POINT LIFTING METHOD TWO—-POINT LIFTING METHOD BAR SHAPE CODE
NOT T0 SCALE NOT 70 SCALE P6 0B16 B 1500 -

0.40
h—@ 2-DB25 x 6.00
e 4 5-DB12 x 0.60

® / /I> /

€9 RB6 © 0.075

L e-oe12___]
1.50
2-0825 x 6.00
SECTION C -
SCALE :
NOTES :

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

2. MATERIAL PROPERTIES ARE ACCORDING TO DWG. PL—001

3. PILE DESIGN CRITERIA AND SPECIFICATIONS ARE ACCORDING TO DWG. PL—001

4, THE MINIMUM INITIAL PRESTRESSING FORCE EXCLUDING SLIP LOSS IN WIRE STRANDS
AND 7-WIRE STRANDS AS FOLLOWS
— #7.00 MM. WIRE STRANDS 45 KN./STRAND
- #9.53 MM. 7-WIRE STRANDS 71.3 KN./STRAND
— #12.7 MM. 7—WIRE STRANDS 128.5 KN./STRAND

5. THE ALLOWABLE COMPRESSION CUBE STRENGTH OF CONCRETE AT INITAL PRESTRESS
SHALL BE AT LEAST 35 MPa

6. THE SPIRAL REINFORCEMENT IS PERMITTED

7. MAXIMUM PAYLOAD AND A LOAD CAPACITY OF PILE
ACCORDING TO DWG. PL—001

8. THE PILE WILL BE AVAILABLE WHEN CONCRETE COMPRESSIVE STRENGTH AFTER
28 DAYS NO LESS THAN THE SPECIFIED ACCORDING TO DWG. PL—001

9. USE DRIVEN PILE ON PARENT ROCK LAYER OR BEDROCK LAYER, PILE SHOE
ACCORDING TO DWG. PL—001

0. CONTRACTORS USE THE PATTERNS AT PILE SHOE DIFFERENT FROM
DWG.PL—101. THE CONTRACTOR PRESENT PILE SHOE TO THE OWNERS OF SURVEY
AND DESIGN FOR APPROVAL BEFORE SO WILL BE USED IN CONSTRUCTION

11. THE THICKNESS OF THE CONCRETE COVERING STEEL IS 5.0 CM.

-

12. REMOVE ALL CORNER CONCRETE IS VISIBLE 2.0 CM. UNLESS OTHERWISE INDICATED.

13. FREE STANDING HEIGHT OF PILE SHALL NOT EXCEED 3.00 M.
FOR OTHER SUITABLE FREE STANDING HEIGHT SHALL BE DESIGNED
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