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i ESCRIPTION - T i X UNIT [QUANTITIE:
EM DESCRIPTION UNIT JOUANTITES] REMARK i TEM DESCRIPTION UNIT JQUANTITIES| REMARK P I— I 3;35:\_! o)
1_REMOVAL OF EXiSTING STRUCTURE 4.4(3) ASPHALT CONCRETE BINDER COURSE ugemavazned * 40380100 _ B1
| fi.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK SGM. - COMPACTED
1.1{(1) AT STA. 1i+140 LS. - 4.4(3.2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK . som. ) 17.5%0 /] COMPACTED SUMMARY OF QUANTITIES—I
| ey arsia Ls. - 4.4(4) ASPHALT CONCRETE WEARING COURSE AU 11710 Muneaiefdeng
[ [13G) a1 s1a, Ls. - 4.4(4.1) ASPHALT CONCRETE WEARING COURSE 4 CM. THICK SaM. - COMPACTED WHURNWIMAY 4038 ABUAILAN 0100 REU ARaINEs — Yalug)
|11 aT sta Ls. - 4.4(4.2) ASPHALT CONCRETE WEARING COURSE S CM. THICK 7 SOM. | 29,400 COMPACTED TEUNI NN22+370 NU23+600
-2 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK B - COMPACTED
1.2(1) AT STA Ls. - 4,4(5) ASPHALT CONCRETE SHOULDER SQM. - COMPACTED
1.2(2) AT STA. LS. - 4.4(6) MODIFIED ASPHALT CONCRETE SOM. - COMPACTED
1.2(3) AT STA. LS. 5 4.4(7) POROUS ASPHALT CONCRETE SAM. = COMPACTED ITem| DESCRIPTION UNIT JQUANTITIES| REMARK
[ 2@ arsia s, - 4.5 ASPHALT CONCRETE SURFACE EDGE —— M. WOTH [0 -
.3 REMOVAL OF EXISTING PIPE CULVERTS k.6 COLD WIXED ASPHALT UM p 5.5(3) DIA. 1.00 M. M -
| [1.30) PPE cuLveRT oia. . - k.7 SLURRY SEAL [ [55(4) 0 120 w. W, -
-| 1.3(2) PIPE CULVERT DIA. o 4.7(1) SLURRY SEAL TYPE | SoM. = | 6 MISCELLANEQUS
1.3(3) PIPE CULVERT DIA. X - 4.7(2) SLURRY SEAL TYPE SoM. ~ .1_SLOFE_PRCTECTION
1.3(4) PIPE CULVERT DIA.__ W, = 4.7(3) SLURRY SEAL TYPE SoM. T 6.1(1) CONCRETE LINING .. CM._THICK SOM. -
|___[-4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 OM. THICK 2 m 4.7(4) SLURRY SEAL TYPE IV SQM. - CONCRETE SLOPE PROTECTION SQM. 20 7 OWG.NO.SP— 301
-5 REMOVAL OF EXISTING CONCRETE PAVEMENT g i care SeaL 6.1(3) SHOTCRETE SLOPE PROTECTION 7 SaM. - OWG.NO.SP=201
|__[.5 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER - 4.8(1) CAPE SEAL TYPE I (SLURRY SEAL TYPE 1) SaM. B || 6.1(4) SACKED CONCRETE sLoPE PROTECTION SOM. - CWG.NO.SP—103
-7 REMOVAL OF EXISTING CONCRETE BARRIER - 4.8(2) CAPE SEAL TYPE W (SLURRY SEAL TYPE W) SaM. = | |61(5) RiPRAP SLoPE PROTECTION
.8 REMOVAL OF EXISTING OVERHEAD TRAFFIC SIGN - 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.) 6.1(5.1) PLAIN RIPRAP SOM. - OWGNO.SP-102
-9 REMOVAL OF EXISTING HIGH MAST LIGHTING - 4.9(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM. THICK SOM. - DWG NO. GD-501-603 6.1(5:2) MORTAR RIPRAP SQM. = DOWG.NO.SP-102
.10 REMOVAL OF EXISTING CONCRETE DITCH LINING - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK = 6.1(5) GABIONS CUM. - DWG.NO.5P—601-608
.11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION » - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM. THICK - 8.1(7) LT SIZE 1.50X1.00X0.50 M. < CUM. 750 | DWGNO.SP:
-12 REMOVAL OF EXISRNG BUS STOP SHELTER = 4.5(3) EXPANSION JOINT = 6.1(8)_Naviomony SIZE_2.00X1.00%0.50 M. CUM. 10/ | oweNOSP—601-605
12 REMOVAL OF EXISTING BRIDGE EACH - 4.5(5) CONTRACTION JOINT = 6.1(9) NABINIGANIWOUTIPAUGABION) SIZE 1.50X1.00X1.00 M. 7 CUM. [ DWG.NO SP~601-605
13 EDGE CUT 5 CM. THICK 5 . 2,480, 4.9(6) CONSTRUCTION JOINT = 6.1(10) PADIMINAIBYTT§PIGABION) SIZE 2.00X1.00X1.00 M. » UM %07 OWG.NO.SP—601-605
-14 MILLING SURFACE __ CM. THiCK SOM. - 4.5(7) LONGITUDINAL JOINT = 1(11) NON WOVEN GEOTEXTILE(3200 G./SQ.M.) SQM, i) OWG.NO.SP—601-605
2 _EARTHWORK 4.9(8) DUMMY JOINT = 12) VETIVER GRASSING FOR SLOPE PROTECTION SON. - DWG.NO.SP—203
R:1 CLEARING AND GRUBBING _(wuanate) saM. [ 25,600 DWG.NO.GO-703. 4.9(9) EDGE JOINT - 6.1(13) HYOROSEEDING FOR SLOPE PROTECTION SOM. = OWG.NO.SP—204
[2.2 ROADWAY EXCAVATION 7 ko Y _REINFORCED CONCRETE PAVEMENT (CRCP) 6.1(13) REINFORCED SOIL SLOPE SOM. - OWG.NO.5P—401-402
2.%(1) EARTH EXCAVATION 7 cum | sac0 4.10(1 Y REINFORCED CONCRETE PAVEMENT 23 CM, THICK SOM. - DWG NO. GO-604-506 §.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) SQ.M. = OWG.NO.SP—501~514
2.2(2) SOFT ROCK EXCAVATION UM, - 4.10(2) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THIK SaM. = 5.1(14) CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
2.2(3) HARD ROCK EXCAVATION CUM. - 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM. THICK SOM. - 6.1(14.1) ASPHALT CURS [ - DWG.NO.DS—~502
2.2(4) UNSUITABLE MATERIAL EXCAVATION 7 CUM. 50 / 4.10(5) CONTRACTION JOINT W = 6.1{14.2) CONCRETE CURS. - OWG.NO.DS=502
2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM. 100 DWG.NO. TS~ 101 4.10(6) OINT M, 61(14.1) RC. NRAIN CHUTE - DWG.NO DS~502 -
2.2(6) CHANNEL EXCAVATION T, = 4.10(8) DUMMY JOINT 'R = 6.1(14.2) PLAN CONCRETE AT TOE OF R.C. DRAIN CHUTE - DWG.NO.DS-502 | -
k3 4.10(3) EDGE JOINT . = 6.1(15) DRAIN OUTLET FOR R.C. PIPE CULVERT
| ]2.30) EARTH EMBANKMENT 9,200 - CONPACTED | [ #10(7) LuG anchor UM = 6.1(15.1) R.C. DRAIN OUTLET SOM. N DWG.NO.DS-501
2.3(2) SAND EMBANKMENT - COMPACTED J+.11_CONCRETE PAVEMENT REPAIRING 6.1(151) R.C. SLAB AT TOE OF R.C. DRAIN OUTLET SOM. - DWG.NO.DS-501
2.3(3) ROCK EMBANKMENT = 4T7(1) PUNPING JOINT REPAIRING o = OWG NO. Go—698 6.1(15.1) R.C. STAR FOR MAINTENANCE [0 - OWG.NO.DS—501
2.3(4) EARTH AILL IN MEDIAN & ISLAND /7 740 7 OWG.NG.Go— 708 41(2 AND_LONGITUDINAL SINGLE CRACK REPAIRING o = 6.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
| ] 2.3(5) SAND FILL IN MEDIAN & ISLAND = 4.11(3) SHALLOW JONT SPALLING REPARING . — 6.1(15.1) DROP_INLET FOR R.C.P. DIa. EACH - OWG.NO.DS=301-302
| | 2.3(6) COMPACTED SAND UNDER MEDIAN - OWG.NO.GO-709 4.11(4) SHATTERED SLAB REPAIRING v = 6.1(15.1) MORTAR RIPRAP CATCH BASIN Sam. - DWG.NO.DS—301-302
2.3(7) EARTH FILL UNDER SIDEWALK ¢ 200 7 OWGNO.GD-710 | [+n(s) sus seaunc ToN = 6.1(15.1) R.C. CATCH BASIN SoM. = DWG NO.0S—301-302
2.3(8) SAND CUSHION UNDER SIDEWALK - OWG.NG.GO-710 4.11(6) EXISTING JOINT SEALANT REPAIRING V. = F.2 SUBSURFACE DRAINS / SUBDRAINS \
2.3{3) FARTH FILL FOR VERGE = | | %.11(7) ruwt oePTv RePARING EX = ~| 8.2(1) PERFORATED PIPE WITH GEOTEXTILE . - DWG.NO.5P=701-702
2.3(10) POROUS BACKFILL - OWGNO.AP—101 12 HOT IN-PLACE RECYCUNG(RE_PAVING) 4+3 CM. XN = 6.2(2) ROCK_FILL WITH COARSE_SAND UM - OWG.NO.SP—701-702
2.3(11) BERM = 5 EBTRUCTURES 6.2(2) LONGITUDINAL DRAIN M. - OWG.NO.SP-701~702
2.3(12) EARTH DIKE = B.1 CONCRETE BRIDGES 6.2(2) HORIZONTAL ORAIN . - OWG.NO.SP~701-702
2.3(13) SOIL_STABIIZED - COMPACTED 5.1(1) NEW CONCRETE BRIDGE B.3 MISCELLANEOUS STRUCTURES
2.3(14) FOUNDATION IMPROVEMENT - ) AT STA. = e 6.3(1) R.C._ MANHOLES
2.3(14.1) PREFABRICATED VERTICAL DRA - 5.1(1.2) AT STA. e §.3(11) TYPE A FOR RCP. DIA. ... M. WTH STEEL COVER EACH - DWG.NO.0S—701
2.3(14.2) UME/CEMENT COLUMN OIA, = 5.1(2) WDENING OF EXISTING GRIDGE ROADWAY 6.5(1.2) TYPE B FOR R.CP. DA, 1.00 M. WH STEEL COVER ACH DWG.NO.DS=702
P.4 SELECTED MATERIALS : 5.1(2.1) AT STA. 11+140 ( 8.05 M. LT. AND 8.05 M. RT) - ey 8.3(1.3) ACH 14 7 DOWG.NO.OS— 703
2.4(1) SELECTED MATERIAL 8 7 CUM. - COMPACTED 51(22) AT STA. FROM M. T0O Y 6.3(1.4) TYPE O FOR RCP. DIA_ 1.20 M. WITH STEEL COVER ACH T OWG.NO.DS—704.
2.4(2) SELECTED MATERIAL 'A°_ 7 CUM] 299 COMPACTED 5.1(2.3) AT STA. FROM M. 10 = 8.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE ACH - OWG.NO.DS~705
|| 2.4(3) SELECTED MATERIAL FOR MSE. WALL CUM. - [ |51(3) BRIDGES APPROAGH STRUCTURE 8.3(1.6) TYPE F FOR BOX CULVERT (CLOSE TYPE) SIZE EACH - DOWG.NO.DS=706
[ 3 SUBBASE AND BASE COURSES 51(31) AT STA. (WDTH —— M) M. o 6.3(1.7) TYPE G FOR R.CP. DA .. WITH CAST IRON COVER EACH - OWG.NO.DS-707
b1 sussases 5.1(+) BRIDGE APPROAGH SUAS 7T Som 750 OWGNG.AP 107107 6.3(1.8) TYPE H FOR R.CP. DIA . ROW_WITH R.C. COVER EAcH - DWG.NO.DS-708
3.1(1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUBBASE CUM. - COMPACTED 5.1(5) BEARING UNIT 6.1.9) TYPE | FOR FOR SINGLE BOX CULVERT SIZE EACH el DWG.NO.0S~709
31(1.1) SOIL _AGGREGATE SUBBASE o cuM. | 280 7 COMPACTED 5.1(5.1) WITHOUT RETAINING WALL SQM. - DWGNQ.8U-101-104 6.3(1.10) TYPE J FOR FOR MULTIPLE BOX CULVERT SIZE. EACH = DWG.NO.0S~-710
3:1(3) PAVEMENT RECYCLING 20 CM. THICK CUM, = 5:1(51) WITH RETAINING WALL (ST—1A) SOM, = DWG.NO.BU=101-104 TYPE s EACH -
.2 BASE COURSES 5.1(8) PILE 0.40x0.40 m. . = w0203 (s MODIFICATION OF EXISTING MAKHOLE W EACH -
3.2(1) CRUSHED ROCK SO _AGGREGATE TYPE BASE 7 cum.| 3670 7 COMPACTED 5.1(7) PEDESTRIAN BRIDGE g DIAN DROP INLETS
3.2(2) CRUSHED GRAVEL SOIL AGGREGATE TYPE BASE CUM, - COMPACTED. 5.1(7.1) AT STA. (APPROX.) FOR ROW. M. TYPE EACH — vy TYPE A : FOR RAISED MEDIAN EACH 0 s OWG.NO.DS- 401
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE TUM. - COMPACTED. 5.1(7.2) AT STA. (APPROX.) FOR ROW. M. TvPE EACH ~ 8.3(2.2) TYPE B : FOR BARRIER MEDIAN EACH o DWG.NO.0S—402
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERPASS 8.X(2.3) TYPE C : FOR DEPRESS MEDIAN - | EACH = DWG.NO.DS-403
3.2(4) SOIL CEMENT BASE CUM, - COMPACTED S.1(8.1) AT STA. (APPROX.) EACH - 6.3(24) TYPE D : FOR DEPRESS MEDIAN — I EACH = DWG.NO.0S-404
3.2(1) CRUSHED ROCK SO AGGREGATE TYPE BASE (LEVELING) CUM - COMPACTED b.2 R.C. BOX CULVERTS 6.3(25) TYPE E : FOR DEPRESS MEOIAN — EACH = DWG.NO.DS—405
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM. - 5.2(1) NEW R.C. BOX CULVERTS 8.3(26) TYPE F : FOR BRIDGE DRAINAGE EACH = DWG NO.DS-408
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEP RECYCUING) CuM. - 5.2(1.1) AT STA. - 6.3(3) R.C. RECTANGULAR DRAINAGE PIPE_~ M. 20
3.2(6) PORTLAND CEMENT TYPE | FOR PAVEMENT REGTCLING TON - 5.2(1.2) AT STA. - 5.3(4) HEADWALLS FOR R.C. PIPE CULVERT (END WALL)
P.3 SHOULDER 5.2(2) EXTENSION OF EXISTING R.C. BOX CULVERTS 6.3(4.1) PLAIN CONCRETE CuM. = OWG.NO.DS-103
3.3(1) SOIL_AGGREGATE SHOULDER CUM. - COMPACTED 5.2(2.1) AT STA. 33+917 SIZE 3—(1.80X1,80) M. M. - DWG.NO.BC—01A-C3A 8.3(4.2) REINFORCED CONCRETE CUM. b DWG.NO.0S—103
-4 MATERIALS 70O CONTROL PUMPING UNDER CONCRETE PAVEMENT 5.2(2.2) AT STA. 324842 SIZE 2—(3.00X2.70) M. - (sT.1994) | [6.3(5) RC. HEADWALLS FOR R.C. PIPE CULVERT (WNG WALL)
3.4(1) SAND CUSHION UNDER CONCRETE PAVEMENT UM, - COMPACTED 5.2(2.2) AT STA. 32+272 SiZE 2-(2.10X2.10) M. -~ 6.3(5.1) FOR RCP. DA 1.00 M. 2 ROW EACH = OWG.NO.DS—104-106
3.4(2) CRUSHED ROCK SOIL AGGREGATE UNDER CONCRETE PAVEMENT CUM. - COMPACTED 5.2(3) R.C. BOX CULVERT SIDE DRAIN 6.3(5.2) FOR RCP. DIA. 1.60 M. 3 ROW EACH o DWG.NO.0S-104-108
.5 SCARICATION & RECONSTRUCTION OF EXISTING BASE 10 CW.(MiN) THick | oM - 1 5.2(31) AT STA. . B 6.3(5.3) FOR RCP. DIA. 1.20 M. 2 ROW EaCH - DWG.NO.DS 104105
.5 _SCARIFICATION & RECON OF EXISTING SUBBASE 10 CM.(MIN) THICK | SQ M. = 5.2(4) R.C. HEADWALL FOR BOX CULVERT 6.3(5.4) FOR RCP_DIA. 1.20 M_3 ROW £ACH - DWG.NO.DS~104-108
7 SO AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) oM - ~ 5.2(4.1) AT STA 324272 SIZE 2-(2.10%2.10) M e EACH - OWGNO 8C-04A 6.3(6) STEEL GRATING SIZE 0.20X0.80 M. EACH 20 05-70¢
4 RFACE COURSES 5.2(4.2) AT STA.32+842 SZE 2-(3.00%2.70) M, EACH ~ (S™.1994) :
.1 PRIME COAT & TACK COAT 5.2(4.3) AT STA 33+917 SIZE 3-(1.80X1.80) W, EACH - e
41(1.1) PRIME COAT _(mwnidurar) 7 som | 17,700 b.3 NEW RC. PIPE CULVERTS - o v
41(1.2) PRME COAT _(w Som = 53() OA 040 W CASS 2 7 M T hnerumsdeylilunemame Tun suumary of ouanmiTes o) ATUVM a9
4.1(2) TACK COAT _/# som. | 29500 5.3(2) DIA. 0.40 M. CLASS 3 M, 10 /. »55»515?3? Wnuandanls ifieaond
-2 SURFACE TREATMENT 5.3(3) DIA. 0.60 M, CLASS 3 M . fmismimn B aafiaduns sidr 5 3 A _ P *
4.2(1) SINGLE SURFACE TREATMENT SQM. ~ . CLASS 2 \\ o 13 7 | owcno.0s-101-108 % v & i G # il 33,%« b o’ m \wvﬁi
| | 42(2) DOUBLE SURFACE TREATWENT S0, = _CLASS 2/ W, 0 d i muazcziﬁa\&“\ wvaiz |
k.3 PENETRATION MACADAM SOM. = CUASS 3 v, 190, ud AvTnoumassed 17 7 VA o
.4 ASPHALT CONCRETE _PPE_ CULVERTS ETNTON) W = Wiuyoy D PN
4.4(1) -ASPHALT CONCRETE LEVELING oormnm 7 TN 0/ COMPACTED 5.400) DIA. 0.80 W, CLASS 2 [ = KL, B
| 4.4(2) ASPHALT BOUND BASE 5.4(2) DIA. 1.00 M. CLASS 2 M. -
4.4(2.1) ASPHALT BOUND BASE 8 CW, THICK [ - b.5 RELOCATION OF EXISTING PIPE_CULVERTS o _m~ mm \h g
4.4(2.2) ASPHALT BOUND BASE 10 CW. THICK CuM. = 5.5(1) DiA. 0.60 M. m S LR NAVAEVAY ]
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ITEM DESCRIPTION UNIT JQUANTITIES, REMARK ITEM DESCRIPTION UNIT JOUANTITIES] REMARK ; 0
fudurauazesnuuy wiud
6.3(7) RC. U-DITCH ~ 6.10(+) FOUNDATION FOR OVERHANGING TRAFFIC SIGN umemanarentzd | 0380100
6.3(7.1) TYPE A WITH RC. COVIR A . 90 DWG.NO.DS—601 TYPE A ~ PILE FOOTING EACH - DWG.NO.RS 401,504
6.3(7.2) TYPE B WiTH RC. COVER . - DWG.NO.DS—601 TYPE B — SPREAD FOOTING EACH - DWG.NO.RS-401,504 SUMMARY OF QUANTITIES—If
6.3(7.3) TPE ¢ . - DWG.NO.05-601 TYPE C - PILE FOOTING EACH - TENU 1710 NurePaRudesms
< | 6.3(7.4) TYPE 0 W™ RC. COVER W 320 # | OWG.NO.0S-602 TYPE D — SPREAD FOOTING EACH - OWG.NO.RS=2401,504. WRURISUIIRAT 4038 FRAUAILAN CI00 MOU ARRIAEN — s,_.:_a
6.3(7.5) TYPE E . - OWG.NO.DS—603 5.10(5) OVERHEAD SIGN_BOARD FTUNN NU224370° N1 23+600 b
6.3(7.6) TYPE F . - DWG.NO.DS-603 6.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SoM. - OWGNO.RS~ 401,403,407
6.3(7.2) FOR BRIDGE DRAINAGE M. o 10(5.2) MOUNTING AT BRICCE DECK SQM. - DWG.NO.RS~ 401,403,407
|63 re aurer 6.10(8) STEEL FRAME FOR MOUNTING STEEL TRUSS FOR OVERHEAD SIGN SPAN
| e38n) e M - 24.00 M. AND SPREAD FOOTING EACH - DWGNO.RS-401,40¢ | |i7ew DESCRIPTION UNIT JQUANTITIES| REMARK
|___| 6.3(9) sioE piteH Lnmg 6.10(6.2) STEEL FRAME AND SPREAD FOOTING EACH - OWC.NO.RS=401,40¢
|| 83a.1) TvPET SOM. - DWG.N0.DS—201 6.10(7) STEEL FRAME FOR MOUNTING WIDTH < 20.00 M. 6.14(3.1) YELLOW SOM. = OWGNO. RS—201-203
6.39.2) TPEN 7 SOM. 938 DWG.NO.DS—201 6.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... [ - OWG.NO.RS~401,405 (3.2) WHITE SOM. = [renciimsss uiwemeSatintsonne
6.3(9.3) TYPE W SaM. - DWG.NO.DS-201 6.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS— 4 5.14(3.3) THERMOPLASTIC PANT SOMA' 1,420z funmbeme
6.3(3.4) TYPE IV SQM. - OWG.NO.DS—201 6.10(7.3) PILE FOOTING EACH = DWG.NO.RS— 401,405 o g Snteuiormy
6.3(10) CONCRETE DITCH AT HILLSIDE 6.10(7.4) SPREAD FOOTING EACH - DWG.NO.RS=401,405 rengos 2301 sz ranzsen
1) TYPE A M. = DWG.NO.0S-201 6.10(8) STEEL FRAME FOR MOUNTING 20.00 M, < WDTH < 28.00 M.
EB TYPE B . = DWG.NO.DS—201 6.10(8.1) STEEL TRUSS FOR OVERHEAD SION SPAN ... M. M. - OWG.NO,RS— 401,406 6.14(4) ROAD STUD
mu ) RETANING WALL 6.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS- 401, 408 1) UNI-DIRECTION EACH e OWG.NO. RS-201~203
7 1) RETAINING WALL TYPE 18 7 90 / DWG.NO.RT—101 6.10(8.3) PILE FOOTING EACH - DWG.NO.RS~ 401,406 - 4.2) BI=DIRECTION EACH fu OWG.NO." RS~201-203
2) RETAINING WALL TYPE 24/ 88 DWG.NO.RT=101 6.10(8.3) SPREAD FOOTING EACH - DWG.NO.RS—401,406 5) CHATTER BAR
6.3(11.3) RETAINING WALL TYPE 48 - DWGNO.RT-101-108 6.10(9) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH - 6.14(5.1) UNI—DIRECTION EACH -
P-4 CONCRETE TRAFFIC BARRIER 8.10(10) RELOCATION OF OVERHANGING TRAFFIC SIGN EACH - 6.14(5.2) BI-DIRECTION EACH =
6.4(1) BARRIER CURB_AND GUTTER ROADWAY UIGHTINGS 6.14(6) RAISED BAR" M. i DWENO. RS-201-203
BARRIER CURB AND GUTTER 0.50 M. WIDTH ™. OWE.NO.GD—709 ) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 8.14(7) BARRIER AND CURS MARKING SOM. = OWG.NO. RS-201-203
.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 | [6.15 BARRICADE
CONCRETE CURB AND GUTTER 7 3,450 DWC.NO.GD—709 1) MOUNTED AT GRADE EACH - DWG.NO. EE-101-105 6.15(1) TIMBER BARRICADE M. = DWG.NO. RS—601
MOUNTABLE CURB AND GUTTER - DWG.NO.CD—708 2) MOUNTED ON PARAPET — WALKWAY EACH - OWG.NO_ EE-101-106 £ 615(2) W ~ BEAM GUADRAIL BARRICADE M. 2 4 OWG.NO. RS—601
MODIFIED CONCRETE CURS | 78 4 | DWG.NO.GD-708 3) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO, EE-101-106 .16 BUS STOP SHELTER
CONCRETE_BARRIER 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(1) R.C. AND STEEL TYPE A ON GROUND EACH b OWG.NO. EN-301.302.316
6.4(5.1) TYPE | g OWGNO.RS—308 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS.CUT—GFF 8.16(2) RC. AND STEEL TYPE B — SMALL SIZE ON BEAM EACH = DWGNO. EN-301,303,316
6.4(5.2) TYPE W = DWG.NO.RS—608 6.11(2.1) MOUNTED AT GRADE EACH = owe.No. EE—1o1-105] || RC. AND'STEEL TYPE C — SMALL SIZE_ON CROUND EACH - DWG.NO._E4=301.304,305,316
6.4(5.3) TYPE W (FOR DEEP CUT AND HIGH FILL) - DWG.NO.RS-610 6.11(2.2) MOUNTED ON TRAFFIC BARRIER EACH - OWG.NO. EE-101-106 16(4) R.C. AND STEEL TYPE D — SMALL SIZE ON BEAM EACH iz OWG.HO, EN-301,306,307.318
6.4(5.4) TYPE 1 A = DWG.NORS-611 6.11(3) 12.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.16(5) TYPE E — WALKWAY TYPE EACH -
6.4(5.5) TYPE 1 B - DWG.NO.RS-612 WITH HIGH PRESSURE SODIUM_LAMPS 400 WATTS, CUT-OFF || 6.16(6) WOODEN TYPE A ~ SMALL SIZE ON GROUND EACH =
e BMSE) TYPENA = OWG.NO.RS—-613 6.11(3.1) MOUNTED AT GRADE EACH_ - OWG.NO. EE=101-105 | 6.16(7) WOODEN TYPE B - SMALL SIZE ON BEAM EACH had
6.4(5.7) WPE W B - OWGNO.RS—61¢ | 6.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH - OWG.NO. EE-101-106 | |~ |'6.16(8)"WOODEN TYPE"C™="LARGE SIZE ON GROUND -~ T JrEAcH] =
6.4(5.8) AT BRIDGE APPROACH — DWG.NO.RS—615 6.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH - OWG.NO. EE-101-106 | | | 6.16(9) WOCDEN TYPE D — LARGE SIZE ON BEAM EACH =
6.4(5.9) CONCRETE BARRIER AND DITCH - DWG.NO.SP=401 6.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 8.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE ... EACH i
6.4(6) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT—OFF LANDSCAPING WORK
6.4(6.1) TYPE A EACH - DWG.NO.RS-608 1) MOUNTED AT GRADE EACH - DWG.NO. EE=101-105 1) TREE PLANTING
6.4(6.2) TYPE B EACH = DWG.NO.RS—608 6.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH - DOWG.NO. EE-101-106 ) SNALL SIZE (DIA. M. HEIGHT M. MiN.) EACH ot DWG.NO. EN-101-106
6.4(6.3) TYPE C EACH - DWG.NO.RS~609 6.11(5) HIGH MAST UGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 WATIS ) MEDIUM SIZE (DA M. HEIGHT __ w_um) EACH - OWG.NO. EN—101-108
|| _8:4(6:4) TYPE D EACH - DWC.NO.RS-609 5:1) 20.00 M. HIGH WITH _ LANTERNS EACH = OWG.NO. EE-107 ) LARGE SZE_(DIA. M. HEIGHT M. MIN) EACH = DWG.NO. EN-101-106
6.4(5.5) TYPE € EACH - DWG.NO.RS-610 (5:2) 25.00 M. HIGH WITH ___ LANTERNS EACH = DWG.NO. EE—107 £.17(2) SHRUB PLANTING SOM i DWG.NO. EN—101-106
— | _8:465) TYPE F EACH - DWG NO.RS-615 11(5.3) 30.00 M. HIGH WTH _ LENTERNS EACH - DWG.NO. EE-107 6.17(3) GROUND COVER PLANTING SQM. = DWG.NO. GD-710
-5 SAVING-BLOCKS ) Dot iX N 6.11(6) FOUNDATION FOR HIGH WAST LIGHING POLE w7 [ [ 81%(4). GRASSNG (NUAN NG SOM.
6.5(1). CONCRETE PAVING BLOCK 6.11(6.1) PILE FOUNUATION FOR 20.00 M, HIGH EACH - DWG.NO. EE-108 | ['6.17(S) EARTH FILL FOR'LANDSCAPING WORK CUM
6.5(1 g SQM. - 11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH N DWG.NO, EE-108 .18 BRIDGE_DRAINAGE
8.5(1.2) CONCRETE TLE SIZE S.S CM, SIZE, SQM. - DWG.NO.EN~401-403 EACH - OWG.NO. EE-108 6.18(1) GULLY EACH =
6.5(1.3) DETECTABLE CONCRET TLE SIZE 30x30 CM, SIZE, SOM. - DWG.NO.EN—401-403 11(5.1) SPREAD FOUNDATON FOR 20.00 M. HIGH EACH - . EE-109 6.18(2) GRATING EACH 2
6.5(2) CONCRETE PLANTING BED sam, - - DWG.NO.GD~710 6.11(6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = EE-109 || 6.18(3) PIPE M. =
6.5(3) CONCRETE SLAE BLOCK SIZE 40 X 40 X 4 CW. SOM. - 6.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH & EE-109 | 5.18(4) CATCH BASIN EACH =
6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.TWCK 7 | som. | 3.820 6.11(7) 2=40 WATTS FLUORESCENT LAMPS, CEILING MOUNTED TYPE EACH - DWO.NO. EE-11 7 _BAFETY ADMINISTRATION DURING CONSTRUCTION _ ‘
b.6_SODDING 6.11(8) 1-150 WATTS HiGH PRESSURE SODIUM LAMP, SOFFIT LANTERN EACH - DWG.NO. RS- 407 2 b thelusmtesiy siyzars Boutsnrvim dufumen 2 Semrre P T 7 e ;
6.6(1) BLOCK_SODDING SQM. - - OWG.NO.SP—101 9) OVERHEAD SIGN LIGHTING EACH - froyeasz sos e o mrsnes
6.6(2) .STRIP_SODDING. SQ.M. = DWG.NO.SP-101 6.11(10) 250 WATTS. HIGH PRESSURE_SODIUM_LAMP, CUTOFF ON EXISTING ELECTRIC POLE I D 2301 )
b.7 TOP_SOIL AND CLAY | | sugon rvee a EACH - DWG.NO. EE-110 7.2 TRAFFIC_ADMINISTRATION DURING CONSTRUCTION -
6.7(1) ToP SO UM - DWG.NO.SF=101 EACH - OWG.NO. EE-110 8 | iTnuAAY -
6.7(2) CLAY TS = OWG.NO.SP—101 81 ARSI AT IR URIUATY -
.8 GUARDRAIL R EACH - DWG.NO. RS-110 2.2 murirfesiaazAsin TufamugRT =
/| 8.8(1.1) SINGLE W-BEAM GUARDRAIL OLASS 1 TYPE 27 M. 700 / | owenors—603,505 EACH - [e.3_ mlrnunuTrid =
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS ... TVPE M OwGNORS-603605.608 | | | i R TR R SR e e shee R = =
6.8(1.3) DOUBLE W—BEAM GUARDRAIL CLASS ... TYPE % - OWG.NO.RS~804,605.606 EACH - OWG.NO. RS—=101-10%
6.5(1.4) DOUBLE W-BEAM GUARDRAIL CLASS ... TYPE M - OWG.NO.RS~604,505,606 EACH - OWG.NO, RS-101-104
6.8(1.5) \ua¥i STEEL POST DIA 0.10X2.00 M. EACH 175/ | owe.No.Rs-603,605,606 v 2
.9 MARKER AND GUIDE POST EACH - DWGNO. EE-112 .
5.9(1) GUIDE POST 1013.2) TeE B EACH - DWGND, EE=112 Wnarmummizylusunming ey SUMMARY oF QUANTITES
6.9(1.1) CONCRETE GUIDE POST EACH - DWC.NQ.RS—607 (14) RELOCATION OF EXISTING ROADWAY LIGHTING TRy doanut pnfu Rsnueuhioita Wasrnd
6.9(1.2) FLEXIBLE GUIDE POST EACH = OWG.NO.RS—607 EACH - e HinTusestesirmmamikiustshumo 4o
6.9(2) KILOMETER MARKER 6.11(14.2) RELOCATION OF EXISTING ROADWAY LIGHTING(9.00 M. IMPROVEMENT N i
6.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH - DWG.NO.0D-707 SINOLE_TO DOUBLE_ BRACKETS) EACH - malaunaimuumeiening Mummedureures
6.9(2.2) KILOMETER STONE TYPE W FOR REFLECTIVE SHEET FACING EACH - DWG.NO.GD~707 15) mszaudluuns iR mindumieg sz Ain miwer g Aminanumananad 17
6.9(2.3) KILOMETER SIGN TYPE A EACH - DWG.NO.GD~708 uazeioulas wimmininidue Aruyn P, -
6.9(2.4) KILOMETER SIGN TYPE B EACH - OWG.NO.GD-708 .12 TRAFFIC ROAD_SIGNALS
R.O.W. MONUMENT ] 6.12(1) TRAFFIC ROAD SIGNALS 1. dfuiamedli 3 Aauriflilununeairadurenskdanmmlul Tovmaals Lidsuniiouas so
) TYPE | RC. POST EACH . DWG.NO.GD-706 LS. = OWG.NO. TF—101-105 paian el ilununeas §§§_§e§ unsazfeAmIuIII AR smA T damul s
6.9(4.2) TYPE U BRASS TABLET EACH - DWG.NO.GD~706 LS. - OWG.NO. TF-101-105 g oo N e gt
5.9(4) REFLECTING TARGET L Wimua eunnumelu 30 Ju o wludoygn
-] -eofan) NPEIFOR CIREL . .. .. eack | T Do NoRS 202, % [ - 2. ffvdnsnstdudnik u Lhisunirisvas 90 aufinfrin sl audfgn
~ 5.3(%.3) TYPE W FOR BARRIER EACH = DWG.NO.RS-202 6.12(2.2) AT STA. is. - FevuLLm a6 P i T it
10 TRAFFIC SIGNS i .3 FLASHING SIGNALS s -
onaheeneonuhinbnded v 12 v s st o sy cues | SOM |3 7| SWENGRSSo 5.13(1) FLASAING SIONALS(SOLAR CELL) B et 30 B afivosudfinedyan
WOZ VERY HIGH INTENSITY GRADE 1n833n13dn—tit wtiia AnneThUVE aunesnouin 6.13(2) IMPROVEMENT OF EXISTING FLASHING SIGNALS
| [ Fotnwmuvousdondsevaroaon fiia o Bt 6.13(21) AT STA. EACH = ATUNNHAN
> ::#5:355&,55. fnqudensd VY 12 W1 v 0m HioH INTENSITY GRADE SOM, 20/ | DWGNORS=101 6.13(2.2) AT STA. EACH -
Toeimke wil: wnimdmmosfaded 6.13(3) RELOCATION OF FLASHING SIGNALS EACH - ey m:»bw& _ms qodvey Tmu Nuﬁlﬁj
Iruvouydeindoannodeneg w:veuudTuoing - 614 MARKING 7 ~
6.70(2) SIeN FOST TWENORST6T=103 6.1401) COLD PAINT vonwu (AT %&bﬁa% a7
6.10(21) R.C. SIGN POST 0.12:0.12 W, W 50/ | OWGNORS=101=105 SM. - DWG.NO_RS-201-203 [
6.10(2.2) R.C.SIGN POST 0.15 X 0.15 M W g EX% B DWGNG. RS-201-203 whuwou X \u!.Lr\ 7 /nk?
6,0(3) STEEL POLE AND SIGN BOARD FOR OVERFANGING TRAFFIC SIGN T 8.14(2) HOT PAINT - . Juvnai7 { o
6.10(3.1) FOR SIGN PLATE < 32,800 S3.0M. ExcH = ¥ NG RS— 401,501 5.16(2.1) YELLOW SaM = OWG.NO. RS-201-203
6.10(3.2) FOR SIGN FLATE < 108,000 SO.CM. EACH = DWG.NO.RS- 401,501 SOM. - DWG.NO_ R5-201-203 :
6.10(3.3) FOR SIGN PLATE < 2 x 52,800 SO0 TACH = DWENORS—207,503 6.14(3) THERMOPLASTIC PANT yae g 7 hNET
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£ OF SURVEY & CONSTRUCTION
) 15.00 M. = 15.00 M. ;
750 3.50 3.50 K2 350 350 250
OR_VARIES OR_VARIES OR_VARES _OR YERIES _ OR VARES _ OR VAREES OR_VARES

ﬁu*cc_.omz CARRIAGEWAY _ CARRIAGEWAY _ RAISED| MEDAIN _ CARRIAGEWAY ﬁ CARRIAGEWAY “ SHOULDER
! TACK COAT TACK COAT
’ PRIME COAT ; g PRIME COAT )

M.mm
S.00 OR_VARIES

CONCRETE, SLAB 7 CM. THICK WITH COMPACTED SAND'5 CM. THICK

FOWYUM 0.40X0.40 M.(ST.210 ksc CUBE ® 6 mm.60.24)
(ST:210 kse CUBE ¢ 6 mm.90.24) OR STEEL WIRE FABRIC
&0 JOINT wNTELE 10 M.
CONCRETE CURB & GUTTER(DWG.NO. GD—709)
| P.G.
YELLOW SOUD EDGE LINE 0.15 M. WIDTH
BZ% .

EXISTING R.OW.

_<‘I_._,m BROKEN LANE LINE 0.15 M. WiDTH
WHITE SOUD HUQJ LINE 0.15 M. WIDTH -~
.5 %

EXISTING R.O.W.

CONCRETE CURB & GUTTER(DWG.NO. GD—709)
P.G. |
YELLOW SOLID EDGE UNE 015 M. WIDTH |

WHITE BROKEN LANE UNE 0.15 M. WIDTH

WHITE SOLID EDGE E 0.15 M. WIDTH

EXISTING _GROUND. T 23 %
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TYPICAL CROSS—SECTION (1)

s 1710 neriwRusesees

YNIMONVUWAY 4038 AOUATURY 0100 ABU ARBAMOY = Yalng-

P

i 24370 N234600 T

Snf “wwignAunsdns el na - 2 102 / 2532 (STANDARD NO, DH - S 102 / 2532)

nnwoukumg

GNA sy eeuAUME s s MR - 11 103 / 2532 (STANDARD KO DH — S 103 / 2532)

Auovhunn

wh “wwIpuAUAIAUI WeIgA via - 3 104 / 2532 (STANDARD NO. DH — S 104 / 2532)

Juofiadon = n "

&wds “wwrguduisnfedion © 0" * sl e - A 208 / 2532 (STANDARD NO. OH — S 208 / 2532)

ASPHALT HOT-MX RECYCUNG

BN NI ASPHALT HOT-MIX RECYCLING * anasgaufl via - 3 #10 / 2542

PAVEMENT _ RECYCUNG

BUM TUWIQN PAVEMENT RECYCLNG ° wigifl v - a 213 / 2543

S8 wwsgwrosfumeTieuinsns gl wa - 1 205 / 2532 (STANDARD NO. DH - § 205 / 2532)

sesfumsdusiue

Sl “wmsgwsesfumedudund’ wwigufl na - A 208 / 2532 (STANDARD NO. OH - § 206 / 2532)

e

fda “trargInemitonne s wasqufl na - U 207 / 2532 (STANDARD NO. OH - S 207 / 2532)

Hlimatiingn

S1fs uwagwAUMIRUAGT MATEINA NA - N 201 / 2544 (STANDARD NO. DH ~ § 201 / 2544)

Fumenanly

_
_

R.C.U. DICTH JYPE

(DWG.NO.

~201)

{IF NECESSARY LT OR RT)
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1. 19190793193 Soil Aggregate FanTnTReamgRRDe udnilwesduTradndenmuiuy
(nsdlisdusoafiadont unyeniu sort seot wialuideNtug soi Aggregate #inaneg
vanhuaadl lunuulay process Iraummulmilismumunasssdunuiuy

EARTH FILL INj{ MEDIAN ——

BENCHING (owG.NO. §0-709)

EDGE CUT SURFACE 5.00 CM. THICK

ASPHALT CONCRETE LEVELING —mf;—,\ra_ (IF NECCESARY)
Q.05 M. ASPHALT CONCRETE WEARING COURSE
0.05 M. ASPHALT CONCRETE BINDER COURSE

0.15 M. SOIL AGGREGATE SUBBASE, LAB. C.B.R. 25% (MIN.)
0.15 M. SELECTED MATERIAL A", LAB. C.B.R. 10% (MIN.)

mmznzﬁ

0.20 M. CRUSHED ROCK SOIL AGGREGATE TYPE BASE, LAB. C.B.R. 80% (MIN.)

COMPACTED ENT, LAB. CB.R. 4% (MIN.)

TYPICAL CROSS—SECTION F¥MI19 A3.22+370-A%L23+500

SCALE =

10178

\CED WTH HEW PAVEMENT
MATERIAL AS DIRECTED 8Y THE ENGINEER

_VARIES
B %

I—— LT oF Excavamon

o I IO

=z ————
Sz
BROFILE.

2.m3Resanouudy sort wighilvldsounsielafls wilnlideuni 6 wednduiain

wazdanglussrlng Souudy Sort sxdanguiumsguia (Movement)
 szrumsnen vl vanaitaes Benching tnTevsufumady sassastaauduiiud

IDE DITCH UINING TYPE |l

_ (DWG NO.DS-201)
(IF NECESSARY LT CR RTY{DWG NO.DS-201)

FT_SPQT EXCAVAT) £

| SHOULDER | CARRIAGE_WAY
T
m _ MNEW LEVEL- FINISHED GRADE
2.5% EXISTING LEVE!
7
_iA H
A cur %

FafidedortuRumaduu3inumuuua Benching A9 Crack 11103910170 Laterol Support

4. Mwamaiesndt 20 B3 Side Borrow Manly

ol “wmsgufuminnaly uwsgudl na - 3t 202 / 2531 (STANDARD NO. DH - S 202 / 2531)
Humsdunanusydurn

ot "inarpufumefungrednBint wasgiuf wa - U 203 / 2556 (STAMDARD NO. DH — S 203 / 2556)
Fumadugous

onfs “mergnfumeu@us esgufl va - U 204 / 2556 (STANCARG NO. DK ~ S 204 / 2556)
msmwmiosiar pwe coar

538 “nrmwibAa PRIE COAT WMTETUR MR — 1 402 / 2557 (STANDARD NO. OH — S 402 / 257)
unsvpiTaun “womnviddndulusy (EaP)” wmagudl e - n w0 / 2587
mmasoeed TAGK coat

ufls “AnwUORaN TACK COAT IAISIUT MR ~ W 403 / 2531 (STANDARD NO. OH - S 403 / 2531)
Ruuviangs care SEaL

303 "BMULME T mIgTufl KA — AL 411 / 2542 (STANDARD NO. DH — S 11 / 2542)
Quoravinounts

oWl “Rusadovirounds wesgLf MR — 3L 408 /7 2532 (STANDARD HO. DH - § 408 / 2532)
fmemruorasineunta

fule *Mwrucndinvinountes waIgILR M~ 1 418 / 2556 (STANDARD NO, D4 ~ § 416 / 2013)
e stioodda (Pore Swrry Sesl

owlle “BamemmimeedZer wntgiufl NA - 1 415 / 2546 (STANDARD NO. DH — § 415/2548)
. -

ot “waigmoulvisisusunssounte wasgd ne - u 309 / 250
(STANOARD MO. DH - § 309 / 2544)
POROUS  BACKAILL  MATERIAL
POROUS BACKFILL MATERIAL SHALL BE HARD.DURABLE AND CLEAN IT SHALL BE
GRAVEL OR CRUSHED ROCK OR SAND AND SHALL BE FREE FROM ORGANIC MATERIAL , CLAY BALLS
AND OTHER DELETERIOUS SUBSTANCES LATERITE OR CONCRETIONAL MATERIAL SHALL NOT BE USED.
SAND USED FOR POROUS BACKFILL WATERIAL SHALL CONFORM TO THE FOLLOWNG
GRADING REGUIREMENTS
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€ OF SURVEY & CONSTRUCTION
15.00 15.00
3.45 2.50 3.50 3.50 4fo0 3.50 350 2.50
OR VARES . OR VARES OR VARIES OR_VARIES OR VERES __ OR VARES OR VARIES OR_VARIES
m_ SIDE WALK SHOULDER CARRIAGEWAY _ CARRIAGEWAY _ RAISED| MEDAIN _ CARRIAGEWAY _ CARRIAGEWAY | SHOULDER N
N TACK_COAT TACK_COAT N
ol ! PRIME COAT oS 5 PRIME COAT | ¢
e — . . o !

_ N 7 5
&l l5

CONCRETE SLAB 7 CM. THICK WITH COMPACTED m)ZU 5 CM. THICK
Rawvun 0.40x0.40 m. (ST.210 ksc CUBE ¢ 6 mm.@0.24)
OR STEEL WIRE FASRIC &R 40_5 NNTIUE 10 M.
CONCR|

CONCRETE SLAB 7 CM. THICK WITH COMPACTED SAND 5 CM| THICK
YU 0.40X0.40 M. (ST.210 ksc CUBE 8 6 mm.00.24)
OR STEEL WIRE FABRIC 9 JOINT NAITOT 10 M.

CONCRETE SLAB 7 CM. THICK WITH COMPACTED SAND 5 CM. THICK
CONCRETE CURB & GUTTER(DWG.NO, GD-709) ANWYUIN 0.40X0.40 M. (ST.210 ksc CUBE % 6 mm.©0.24)
——P.C. OR mqwm_. WRE FABRIC in JOINT nnszex 10 M.
YELLOW SOLID EDGE LINE 0.15 M. WIDTH .

/=== WHITE BROKEN_LANE LINE. 0.f5 M. WIDTH

CURB & GUTTER(DWG.NO. GD-709)
P.G.
YELLOW SOUID EDGE UNE 0.15 M. WIDTH

M il LANE UNE Q.15 M. VaDTH i i
WHITE SOLID EDGE LINE 0.15/M. WIDTH ﬁo _OV
I 25 %
—

0.20 WHITE SOLD £0GE UNE .15 W, woTH
?:w.v / _
G GROUND LUNE

25 %
— Yt xS

R.CP. DIA.0.40 OR DIA.0.60 M,
CLASS 3 (F NECESSARY)

RETAINING WALL TYPE 1B,2A
(OWG.ND. RT-101,105) |
(F NECESSARY)
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20.00-40.00 M. OR AS SHOWN ON THE DRAWMNGS

15.00-30.00 M. OR AS SHOWN ON THE DRAWNGS

15.00-30.00 M. OR AS SHOWN ON THE DRAWINGS § 20.00 (MIN.)

. n“h”“”n )ww.‘.c GRUBEING LIMITS
5
RS 3

L

ﬂ
|
|
|

T T S A By = = !

CLEARING AND_GRUBBING LIMITS
2.00
!
|
|
|

20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS .
1

i

ANISHED PRFILE GRADE ;
1

|

SCALE

CLEARING AND GRUBBING FOR REHABILITATION OR RECONSTRUCTION PROJECT
0

NoT b

20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS

20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS

R.OMW.

CLEARING AND GRU

&
Il
|
BBING LIMITS
t
l

|
|

FINISHED PROFILE GRADE

CLEARING AND GRUBBING FOR REHABILITATION (OR RECONSTRUCTION) AND CONSTRUCTION PROJECT
NoT ™ SCALE

20.00—-40.00 M. OR AS SHOWN ON THE DRAWINGS 20.00—40.00 M. OR AS SHOWN ON THE DRAWINGS

|

8

NOT

NOT

€
1
1 CLEARING AND GRUBBING UMITS ;
_ 2.00 2.00 ‘
. T,
h 2.

i

FINISHED PROFILE GRADE

=

CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT
0

SCALE

G OF ROADWAY OR FINISHED PROFILE GRADE NOTES :

CLEARING AND GRUBBING AT HORIZONTAL CURVE
: - SCALE

T0

R.OW.

ROW.

€
]
CLEARING AND GRUBBING UMITS J
'
'
1

CLEARING AND GRUBBING AT CUT — SECTION
NOT 10 SCALE

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. AT LOCATIONS WHERE OVERHANGING TREE BRANCIES, SHRUES,
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 DRAWNG.

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

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD Oagzﬁ,

CLEARING AND GRUBBING

& pesion

[ A . e SCALE : AS SHOWN|
MITTED :

DESIGNED : D.OM. & CONSATANTS T..mnxm? BURLA O oA loaTE: OCT 2015

(DIRECTOR OF LOCATION & DESIGN BUREAL)

owanNo. GO-705 . F
44 —

\
rer. REVSIN SGHATURE | OATE (FOR DIRECIOR GONERAL)
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END OF CONSTRUCTION
R/W —% CONNECTION ROAD

& OF CONSTRUCTION:
SHOULDER

SHOULDER \
R=6.00-9.00 - _/// R=6.00-9.00
!

!

R.C.P. CULVERT 1—¢ 0.60 (MIN.)

o
R/W :Ix_r\r:|||:u
4

CONNECTION ROAD, 6 BETWEEN 80'—90°
NoT T SCALE

END OF CONSTRUCTION

CONNECTION ROAD, & BETWEEN 60'—80
NoT 0 SCALE

€ CONNECTION ROAD

AS *mﬂ
R/W

4.00 10 6.00 AS BXST
CONNECTION ROAD PLAN
SCALE

NoT T

€ CONNECTION ROAD END OF CONSTRUCTION

RIW N\
EXIST. ROAD—
. - AY CP. CULVERT 1-8 0.80 (MIN.)
€ OF CONSTRUCTION
SHOULOER /. gz
i 5 . B 725\ T AR AL

— - 7 —

SHOULOER G
w.\nf /

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 T SCALE

END OF CONSTRUCTION
R.CP. CULVERT 1-¢ 0.60 (MIN.)

RIGHT OF WAY WIDTH < 20.00 M.

CONNECTION ROAD, © BETWEEN 45 —60
NoT T SCALE

€ oF MAIN ROAD

HAFT OF TRAVELED WAY SHOULDER, 5.00 MiN.

VERIES

WOTH _

Sl S _s1

Dc._.g.mom ﬂ.cvm|_ —
10.00 MIN.

CONNECTION ROAD SECTION
NoT T0 SCALE

E OF CONNECTION ROAD

w.oa._..u.eo

-~ PROFILE GRADE

ASSUMED GROUND _._zm]_
T kil

h!?o.v..o‘ao (MIN)

CONCRETE. SIDE. DITCH

'—— PAVEMENT STRUCTURES &
. SAME AS MAIN ROAD WEARING COURSE.

TYPICAL CROSS—SECTION FOR CONNECTION ROAD

SCALE

1: 100

+5%,
3% e,

ASSUMED GROUND
R 2 7\
HEADWALL g
R.C.P. CULVERT 1-# 0.60 (MIN.)
(SEE NOTE 3)

END OF CONSTRUCTION —
€ CoNNECTION ROAD n_

RC.P. CULVERT 1-9 0.60 (MIN.)
R=6.00

EXIST. ROAD ’/\

€ OF CONSTRUCTION
SHOULDER

SHOULDER

RIGHT OF WAY WIDTH > 20.00 M.

Oozzmojoz m@>o. 6 LESS THAN 45°
NOT SCALE

T0

€ connecn
oA = END OF CONSTRUCTION

xﬂ(»lnwi/
R.C.P. CULVERT 1-# 0.60 (MIN.)

€ OF CONSTRUCTION
SHOULDER—,

?lllllyll!,hdlx\“mw».

SHOULDER

R/W -

RC.P. CULVERT 1-9 0.60 (MN.)
R=VARIES
RIGHT OF WAY WIDTH ¢ 20.00 M.

CONNECTION ROAD, 6 LESS THAN 45
NoT T SCALE

NOTES : .

i. 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 CONSTRUCTICN
AT ADJACENT R.O.W..

3. 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.

. THE LIMIT OF THE CONNECTION ROAD CONSTRUCTION SHALL BE ENDED AT
R.O.W OR AS SHOWN ON THE DRAWING.
THE WIOTH OF THE CONNECTION ROAD AS SHOWN ON THIS ORAWING IS

>

L

TZM 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.

7. IN CASE OF SIDE ROAD CONNECT TO A SWALL VILLAGE WITH LOW TRAFFIC,
THE MINIMUN OF THE CONNECTION ROAD WDTH AS SHOWN ON THIS DRAWING
IS APPROPRIATE.

. S1 = NORMAL CROSS SLOPE OF THE MAIN ROAD

AS SHOWN ON TYPICAL CROSS-SECTION.
S2 = PROFILE GRADE OF THE CONNECTION ROAD
9. THIS DRAWING SHALL BE USED IN COMBINATION WITH DWG. NO. TS-203

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
CONNECTION ROAD DETAILS

e 8, i

DESIGNED : D.ON. & CONSULTANTS _nxmua_x R *™™  loate: OCT 2015

SCALE : AS SHOWN.|.

(DRECTOR OF LOCATIQN & DESION BUREAY)

DWGNO. GD-704

£2

APPROVED :

|SHEET NO.

REVSION SCNATRE | DATE (FOR DIRECTOR GONERAL)
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DATE: OCT 2015

SCALE: AS SHOWN.

bwaNo. GD-707
B PRIRT .

SHEETNO. 47
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1 B 1|8
<= TRAFFIC DIRECTION 0.09 1 !
|||||||||||||||| T€ OF TRAVELLED WA 005 00s 0.05 0.05
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y T
TIrry iy s vTyoryd KILOMATER STONE DETAILS
‘..’ SCALE 1:10
INSTALLATION PLAN INSTALLATION PLAN
FOR TWO ~ LANE HIGHWAY FOR DIVIDED HIGHWAY X X
7~ 3~RBY 0.40 M. LONG
PLAN FOR INSTALLATION L
NOT o SCALE 0.05 5 W)
k T
0.30 0.50 | 0.30 0.75
0. |
ﬁ|S.JIL. REFLECTVE _IQSJ 005 {005 g w 005 0.05
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* -
,w\ ALL INSCRIPTION. “ b SEE DETAL 1 3~RBY 0.40 M. LONG b SEE DETAIL 1
WYY hiannd SECTION B — B 7
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50} ¥ 175/ a T
AL 1
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005 - 0.05 0.05 “ 0.05 i SIOEWALK LEVEL 9 / EDGE OF PAVEMENT
1 f 5 ----n
o io & d 0.05] | _ + 5 [ 2 - o 0.05, — T - _ wid
TYPE 1: PANTED FACING  TYPE Il :REFLECTIVE SHEET FACING E I ° K o —
b 1 s b4
ALTERNATIVE TYPE OF KILOMETER STONE 008 I— i °5% I
SCALE 1:10 ) RE6 6 0.2 !
.20
RE6 © 0.20 2N PR AR
_|V h | h |
> 0.03 0.02 r xwﬁﬂ !
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L
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:;m - . o o o i = — ]
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SESE RIS SR EE T, S, SEE NOTE 7 SEE NOTE 7
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b |_o2s | o3 | o025 |
e e L S 1 | ey TP (e | |08, |_o2s | o3 | o2 | : E
080 _
GENERAL DETAIL OF INSTALLATION AT SIDEWALK GENERAL DETAIL OF INSTALLATION BESIDE EDGE OF SHOULDER
NATIONAL HIGHWAY £ SECTION A - A
- NUMBER SCALE 1:10
b I NOTES :
1. DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED. 9. AL FACES OF TYPE | KILOMETER AND COVER FACES OF TYPE l KILOMETER SHALL BE PAINTED WHITE.
2. WHERE PENETRATION CANNOT BE ACHIEVED FOR PILING THE KILCMETER AND ALL INSCRIPTIONS SHALL PAINT BLACK OTHERWSE THE GARUDA FRAME SHALL PAINT IN CREY LINE
POST MAY BE ERECTED WITHOUT PILING WHEN APPROVED BY THE ENGINEER. 1 CENTIMETER WIDTH.
3. AL INSCRIPTIONS SHOWN ON THIS DRAWNG ARE SET UP FOR EXAMPLE 10. THE PAINTS SHALL CONFORM TO TIS.327 AND SHALL APPUED ON ALL FACE IN 2 LAYERS.
“PURPOSES ONLY. 11. REFLECTIVE SHEETING FOR TYPE Il KILOMETER FACING SHALL CONFORM
1% X [ ey Iy It i bt = 4. THE KILOMETER POST SHALL BE PLACED AT 1 KILOMETER INTERVAL TO TIS.606 TYPE | (ESEFFICIENT OF RETRO-REFLECTION LEVEL 1)
K AT 0.75 M. FORM EDGE OF OUTER SHOULDER OR AT 0.50 M. FORM CURS KINGDOM OF THAILAND
3 | .75 M. .50 M. . MINISTRY OF TRANSPORT
£ [ A s = 5. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 MPa.(200 KSC.) DEPARTMENT OF HIGHWAYS
SA ealotl FOR 15X15X15 CM. CUBE AT 28 DAYS. STANDARD DRAWING
638 e bl 6. REINFORCING STEEL SHALL CONFORM TO TIS.20 GRADE SR.24. KILOMETER MARKER
N - 7. PRE ~ CAST PRESTRESS CONCRETE PILE SHALL CONFORM TO TIS.396 KILOMETER STONE
L s S TPE 1 AR 1% k. FUBMETER FIOHE FACHES, S PABTES T WATE FARE e son & o [t Y S0
ELEVA oo e 4 i " L= g rjpoygrivn e -
TION OF GARUDA SIDE VIEW OF GARUDA AND INSCRIPTIONS SHALL PAINTED BLACK PAINT. . SUBMITTED : ﬂ\ ]
DETAIL 1 8.2 TYPE ff REFLECTIVE SHEET FACING : ALL KILOMETER STONE FACINGS SHALL PAINTED - LOOREETOR 0F LOGARON & DXWON BUAEAY)
SCALE 1: 3 WITH WHITE PAINT AND INSCRIPTIONS SHALL PAINTED BLACK PAINT. \\h \w.
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0.20

0.30 020 0.30 . 0, 030
- [SEE NOTE 7. (SEE NOTE 7. F 03 . 03 . 030
0.15 0.
_ T.a 005 _ 015_, 0.15 _

2.5 CM. CHAMFER 25 CM. CHAMFER
€0GE LN ~—EDGE UNE /——EOGE LINE

m i SLOPE
*M * 2
g *g
E 8
_SLoPE SLOPE o
PAVEMENT PAVEMENT PAVEMENT STRUC]
CONCRETE CURB AND GUTTER CONCRETE CURB MOUNTABLE CURB AND GUTTER
NoT T SCALE NOT T0 SCALE NOT T SCALE

% IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS. SPECIFY HIGHNESS TO BE 23 CM.

r»)
Lo»

e ]

/Incnm OF PAVEMENT

PAVEMENT
| 0.80 | 0.80 | 9.80 |
~ DETAIL"OF "CURBAND 'GUTTER "OR "CURB AT~ RAISED "MEDIAN - o - C : R — —= PLAN-OFINLET-DRAIN-
NoT T SCALE NoT T SCALE
BUACK OR YELLOW OR RED STRIPE
0.80 0.80 0.80

I 1 _ _ o0
SIDEWALK _LEVEL \l STERL o \|| _ﬂdﬂﬂx
/]

|« esmon em See. 1 (T sies

i S,

SECTION  A-A
NOT  TO  SCALE

el

o
s
-
Z|
E
*gl
SLOPE _
PAVEMENT
MOUNTABLE CURB
NoT T SCALE
NOTES :

1.
2.

>

r

N

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

. LOCATION FOR CURB MARKING SHALL BE AS SHOWN ON PLAN

. JOINT IN CONCRETE CURB & CUBE AND GUTIER SHAUL BE

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

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSVE STRENGTH
OF 25 MPo. (255 KST.) FOR 15x15x15 CM. CUBE AT 28 DAYS. CEMENT SHALL

CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.

ENAMEL PAINT AND CONFORM TO TS, 327.

OR DIRECTED BY THE ENGINEER.

SPACED AT 10.00 M. INTERVAL. THE WIOTH OF THE JOINT IS
1 CM, AND FILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)
BY YOLUME.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

CONCRETE CURB & CURB AND GUTTER

‘BUREAU OF LOCATION :
CHECKED : gt DATE: OCT 2015

DESIGNED : 0.0K. & CONSULTANTS

G NET)  CURB MARKING DETAIL
NoT 0 SCALE

?\.\ “{scALE: AS SHOWN |

SUBMITTED :

(ORECTOR OF LOCATION & DESIGN BUREAU)

SCNATURE

DWG NO. GD—709
pra— 42 ——

L] (FOR DRECTOR GEMERAL)
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1 PROFILE GRADE | PROAILE GRADE
g 4
E K

REGULATORY SIGN

EDGE OF TRAVELLED WAY

1 PROFILE_GRADE

DESTINATION AND DISTANCE SIGN

TOWN AND DISTRICT BOUNDARY SIGN AT SIDEWALK

WITH THAI AND ENGUSH WORDS
OR THAl WORDS ONLY

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

FACIUTY, DISTRICT, OR SIGN DESCRIPTION VERTICAL DISTANCE

CONVENTIONAL ROADS IN RURAL DISTRICTS,
WITH NO PARKING OR SIDEWALK

1.5 M.(MIN.) PRIMARY PANEL
1.2 MMIN.) SECONDARY (SUPPLEMENTARY) PANEL]
CONVENTIONAL ROADS IN RURAL OR URBAN DISTRICTS, | 2.1 M.(MIN.) PRIMARY PANEL
WHERE PARKING OR SIDEWALK 1.8 M.(MIN.) SECONDARY (SUPPLEMENTARY) PANEL

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

FACILITY AND DISTRICT DESCRIPTION OFFSET

ALL ROADS IN RURAL DISTRICTS 36 M.(MIN.) FROM EDGE OF TRAVELLED WAY
F SHOULDER WIDTH LESS THAN 2.5 M.
1.1 M(MIN.) FROM EDGE OF SHOULDER IF

SHOULDER WIDTH IS GREATER THAN OR EQUAL TO 2.5 M.

ALL ROADS IN RURAL AND URBAN DISTRICTS 0.6 M.(MIN.) FROM FACE OF CURS OR EDGE OF SHOULDER
WHERE LATERAL OFFSET (S UMITED

TABLE C POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST

PROFILE_GRADE

TYPICAL SIGN INSTALLATION

WARNING SIGN ROUTE MARKER
RAFFIC SIGN
— e
VARIES m IJ
h L] 1 _wowes ence of son W
0.20
BYIR
VARIES T > -
A“I B
m 0.30 A
= PR GRADE  A— -
1 I N e
© VARIES

\A

N9y
A/%V Vo

i
T

!

. OF TRAVELLED WAY

EDGE

3

8

&

Q400 |
APPRO)

0.60(MIN.)

APPROX.
SIGN POST INSTALLATION DETAIL
NoT 1 SCALE

0.017

EDGE_OF SHOULDER

EDGE_OF TRAVELLED WAY.

ROUTE TURN ASSEMBLIES TYPE I

ON DIRECTIONAL ASSEMBLIES

@‘—1
l

Ly
Mlmm 96 MM,
. 0 0.15 M.

VARIES 6.00 (MAX.)
VARIES

VARIES
[

REINFORCE CONCRETE POST DETAIL
NOT T SCALE

— REFLECTVE SHEETING

o £ ﬂJ 4] (— 50x25x1.6 MM, STEEL
0014 RECTANGUUR TUBE
i .
o EHSJ\S‘S —  WNuRae GALVANIZED WASHER GALVANIZED WASHER
T . #25x2 MM, THICK PLUS  \ $25x2 MM. THICK
1 3 RUBBER RING 2 MM. THICKEF ===

s

TYPICAL BACK-SIGN STAMP
SCALE

oges” QUL 2557

1

REGULATORY WARNING ROUTE. TURN ” y
ASSEMBLIES TABLE D POSITION OF HOLES FOR FIXING SIGN PLATES TO SIGN POST
. SIGN SIZE SION SIZE ROUTE MARKER |- ASSENHER )
(o) (CM) (cm) (cm) mnmm: mw~n DIMENSION (CM.)
60 | 75 | 90 A
60 | 75| 90 |80 | 75 | 90 | 60 | 75 | 90 e By REMARK
A 75|15 |15 |20 | 20} 2 [75|75]|75]|75]| 75|75 A L clojejriciuiiyd
75 210 | 5 200 S | 65 | 7.5 17.5] 50 |32.5 | DESTINATION WITH ARROW
£ 45|45 |0 |45 |e5] 90 |45 |60 | 75] 45| & |75 %0 240 | 20 [200]12.5) 65 | 7.5 |17.5| 50 |32:5| SICN. THA & ENGUSH WORDS
< 75| 15 |15 |20 175|175 |75 | 75| 75| 75| 75| 75 & 210 | 5 {200] 5 | 80 [ 7.5|12.5] 50 | 25 | DESTINATION WITH ARROW
75 240 | 20 {200]12.5) 50 | 7.5 |17.5| 50 | 25 | SIGN. THAl WORDS ONLY |
o 75|75 75]175]75]75 75 180 | 5 |170] 5 | 65 | 7.5(17.5] 40 |32.5| DESTINATION AND DISTANCE
€ B 1P PPV, e (o B 2 180 | 5 |170[12.5] 65 | 7.5]17.5] 40 [52.5| SioN, THAl & ENGUSH WORDS
60 180 | 5 |170 5 | 50 | 7517.5| 40 | 25 | DESTINATION AND DISTANCE
F 225 35 | 45 |228| 35 | 45 s 180 | 5 |170[12.5] 50 | 7:5{17:5] 40 | 25 | sioN, THAl ONLY
c i 65 180 5 |170| 8 551 7.5(17.5] 40 |27.5| TOWN & DISTRIC BOUNOARY
Ww]lrsj7s)10}135]73 80 180 | 5 [170]12.5] 55 | 7.5 [17.5] 40 [27.5] SIGN, THAl & ENGUSH WORDS

#3/8"x9" GALYANIZED
STEEL BOLT WITH
GALVAMIZED DOUBLE
HEX NUTS

TYPICAL FIXING OF SIGN PLATE

4-RB 912 MM.

0.020

- on c.m H @H
020 RE

ROUTE TURN ASSEMBUES TYPE II

4-R8 #12 ML 9020 4-RB 912 MM.
= M@
B #6 MM, TIES ©0.15 M. .020 RB #6 MM. TIES ©0.15 M.

0.020) T.L 0.020

o.mgo_m

NoT

'SECTION BA)=®
To

SCALE

0.020 _01* | 0.020

0.12 OR 0.18

secTioN ® =@
NOT O SCALE

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

NOTES:
1. ALL DMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSVE STRENGTH OF 20 MPa(204 KSC.) FOR 15X15X15 CM.

CUBE AT 28 DAYS, «.D»nz_,wi.roozwg:qosw 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.

3. SION PUATE SHALL BE MADE OF 2 MM. THICK ALUMINIUM ALLOY.

4. ALUMINIUM ALLOY SIGN PLATE SHALL CONFORM TO TIS. 331.

5. UNLESS OTHERWISE INDICATED, SIGN ANO THEIR SUPPORTS SHALL BE OF THE SZES, COLORS

7.

8

AND TYPES BY, AND STTE IN

HIGHWAYS’ TRAFFIC CONTROL DEVICE MANUAL.
6. REFLECTVE SHEETING SHALL CONFORM TO TIS. 606 TYPE 1 (COEFFICIENT OF RETRO-REFLECTION LEVEL 1) FOR HIGHWAY

CLASS 2, 3, 4 AND 5, FOR OTHER SHALL BE IN ACCO!

WITH THE OF, THE

OF

ROANCE WITH TRAFFIC CONTROL DEVICE MANUAL AS PUBLSHED BY DOH.

SIGN FRAME SHALL BE MADE OF S50x25x1.6 MM. STEEL RECTANGULAR TUBING FRAME WELDED AND SMOOTHED

IN PRIMING PANT FOR FRAME SHALL BE RUST PREVENTVE PANT WHICH CONFORUS TO TIS. 2387; THE SUCCEEDING
COATING SHALL BE PAINTED WITH BLACK METAL PAINT.
LENGTH OF SIGN POSTS AND POSITIONS OF HOLES STATED IN THE DRAWING ARE FOR THE MINIMUM SIZE
ONLY, THESE LENGTHS AND POSION OF HOLES SMALL BE ADJUSTED DEPENDING ON STE CONDIFIONS.
PORTION OF POST FROM GROUND LINE TO THE ELEVATION OF 20 CM. ABOVE FINISHED
ROADWAY " PROFILE SHALL™ BE ‘PAINTED IN' BUACK AND’ALL ‘OTHER PART SHALL BE PAINTED IN WHITE."
BACK OF SIGN, CLOSE TO EDGE OF PAVEMENT SIDE SHALL BE STAMPED WITH DEPTH NOT LESS THAN 0.50 M.

. LEAN CONCRETE FOR SIGN POST BASE SHALL HAVE A PROPORTION OF CEMENT : SAND ; AGGRECATE

1:3:6 BY VOLUME AND A CONCRETE SLUMP OF 10 CM. (MAX.)
CLEAR CONCRETE COVER SHALL BE 2.5 CM.
REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24

IN CASE, SELECTED STEEL COLUMN REPLACE CONCRETE COLUMN :

~ STEEL COLUMN @ 7.50X7.50X0.32 CM. REPLACE CONCRETE COLUMN OF 0.12X0.12 M.

~ STEEL COLUMN 2 10.00X10.00X0.32 CM. REPLACE CONCRETE COLUMN OF 0.15X0.15 M.

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

TYPES FOLLOWING TIS. 2387 THEN APPLY EXTERIOR BLACK AND WHITE COLOR PANTED AT LEAST 2 TIMES

WHICH CONFORMS TO TS, 327

16. STEEL COLUMN SHALL CONFORM TO TIS. 107
17.IN CASE OF INSTALLATION SIGNAGE ON WALKWAY, IT IS ABLE TO USE 0.15X0.15 M. SINGLE CONCRETE COLUMN
INSTEAD OF DOUBLE COLUMN BY INSTALLATION AT THE MIDDLE OF SIGNAGE WHICH IS SIZING NOT MORE THAN 3 SQ.M.

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

STANDARD DRAWING

MINOR ROAD SIGN
SIGN & POST DETAILS

DESIGNED : D.oM.

& consuLTANTS _nmnﬁf BURCAS o Somaxon

DATE: OCT 2015

WITTED

(DRECTOR oF LOCATON & DESION BUREAL)

SCALE: AS SHOWN

REwsion

SCHATURE,

oATE

APPROVED :

SHEETNO. 51

owaNo. RS—101 |/




Joo 3 w.m ..

< BUNELTHY

MAE SARIANG

\Ilzxam PEFLECTIVE PAINTING

nﬂ ::.a.msnmz

MAE HONG SON
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108

\;{lPam:P.u HARDWOOD PLANK OR W—BEAM GUARDRAIL, PAINTED BLACK
AND WHITE ON FRONT SIDE AND WHITE ON THE OTHER SIDE

—— #1/2" ROUND BOLT AND NUT ALL
HAROWARE TO BE GALVANIZED

——— HARDWOOD PLANK

2015\RS-602(REV0)

D:\std dw

SEE JOINT DETAL @I/ e 0.30
Y~
o g DA
0.05 ..
0.1 e ¢ - g—
K 0.1
o8s| 010 8 o1
0.25
0.25) RC. POST 0.15x0.15 R.C. POST 0.15x0.15 OR STEEL POST
o BLACK AND WHITE PAINTING ON ALL SIDES : i BLACK AND WHITE PAINTING ON ALL SIDES
RS | ] R R ™ = N i
g
|1 [ [ R
120 |l | _ | Il i
0.15 ¢o._u io‘_u
1.50 TP. FOR R.C. POST
2.00 TYP. FOR STEEL. POST N
. A LC. 3.00 TYP, FOR R.C. POST 3.00 TYP. FOR R.C. POST
700 Y. FoR STER poor 00 TP o8 STEEL PoaT 100 T o SHeEL PORT SIDE VIEW FOR TIMBER BARRICADE
L (SEE NOTE 10) SCALE 1120
FRONT ELEVATION g #16 MM, ROUND BOLT AND NUT ALL
SCALE 1: 20 3 HARDWARE TO BE GALVAMIZED
SHOULDER EDGE SHOULDER EDGE m (JOINT DETAL "A" FOR W—BEAM GUARDRAIL
PAVEMENT EDGE PAVEMENT EDGE SEE DWG NO. RS—601)
/ T 8
7 ke
b 8l 18
_ ]
DIRECTION OF TRAFFIC mememaie 9
PAVEMENT EDGE .1
(Si 10)
[ e T e . e
|
= \\ 8 | o ON ALL SIDES
¢ |
5 L 10 o Il
A <
AV 3 9 i
0.40 0.40
¢ OF CONSTRUCTION \ ju—— L
oRE o SHOULDER EDGE PAVEMENT EDGE 0.40 0.60
\M PAVEMENT EDGE SIDE VIEW FOR W—BEAM GUARDRAIL (ALTERNATIVE)
1:20
NOTE : /
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED. PAVEMENT EDGE
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 20 Mpo. (204 KSC.) SHOULDER EDGE
" 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 CRADE SR 24.
4. THE DRAWING SHOWN THE DETAL OF BARRICADE ONLY, ACTUAL LOCATION OF
BARRICADE SHALL BE AS INDICATED ON THE DETAIL OF INTERSECTION DRAWING OR TRAVELLED Why WioTH (W)
AS DIRECTED BY THE ENGINEER.
5. ALL WOOD PORTION SHALL BE GIVEN ONE COAT OF PRIMING PAINT IN ACCORDANCE
WITH TIS. 357 AND TO FIELD COATS OF GLOSS ENAMEL PAINT IN ACCORDANCE
WITH TIS. 327 WHITE PAINT IN THE LAST COATING SHALL BE REFLECTORIZED. . T_uo
6. RC. POST SHALL BE GVEN TWO COATS OF PAINT IN ACCORDANCE WITH TiS. 327. g : BARRICADE INSTALLATION AT RAISED §mom_nﬂ.nz
7. ALL TRAFFIC SIGNS SHALL BE IN ACCORDANCE WITH THE MANUAL OF TRAFFIC Tol..\f wd i
CONTROL. DEVICES-AS PUBUSHED  5Y-THE- DEPARTMENT OF HIGHWAY, m? -150 /T BEMM. @ D.15M. KINGDOM OF THAILAND
THE SPECIFICATIONS, THE SPECIAL PROVISIONS AND THE DRAWINGS. B &K i MINISTRY OF TRANSPORT
8. CASE OF TYPICAL MATERIAL. : DEPARTMENT OF HIGHWAYS
8.1 IN CASE OF HARDWOOD PLANK COMPATIBLE WITH R.C. POST 0.15x0.15 M. SOME 1z 125 o STANDARD DRAMNG
8.2 IN CASE OF W-BEAM GUARDRAIL COMPATIBLE WITH STEEL POST DIAMETER . BARRICADE
100 MM AND THICKNESS ¢ MA. NT DETAIL "A” FOR HARDWOOD PLANK R.C. POST SECTION MULTILANES AT T—INTERSECTION
- : 110
9. GUARDRAIL SHALL BE REFERENCED TO DWG. NO. RS—803 AND CONFORM TO TIS. 248. E 1izg) SCALE DESIGNED : D.0M. & CONSWLTANTS T..meﬁt AR o AP [pATE: OCT 2015
10 LENGTH OF BARRICADE (L) NOT LESS THAN TRAVELLED WAY WIDTH (W).
101 IN CASE OF RC. POST, L = 9.00 (MIN.). oD . B <‘U‘N.«§ ] scaLE: AS SHOWN
10.2 INCASE "OF STEEL POST, L = 1200 (MIN.). (ecin o LN & — bwano, Rs-602
11. BARRICADE MATERWAL SHALL BE WITH THE FIRM AND BY THE ENGINEER. m W
12. FOR MORE SAFETY ON MINOR ROAD THE CHANNELIZATION DESIGN SHALL BE CONSIDERED UNDER SITE CONDITIONS AND APPROVAL OF THE ENGINEER. REF, REVSION SGNATURE | DATE (FOR DIRECTOR OENERAL) SHEET HO. i




)
e MY
e
NOTES :
540 s s 1. ALL DIMENSIONS ARE N MILUMETERS UNLESS OTHERWISE INDICATED.
i I | 2. GUARDRAIL SHALL CONFORM TO THE FOLLOWING REQUIREMENT :
ROUND ;IPES101: 84,0/ M. (8,63 NG /ML s 21 STEEL RAIL SHALL BE MADE FROM STEEL OF THICKNESS NOT LESS THAN THE
WV!/ MINMUM THICKNESS SPECIFIED FOR EACH CLASS OF RAIL AND
m m A SHALL BE GALVANIZED WITH THE MINIMUM WEIGHT OF ZINC COATING
9 =¥ ‘i £
- o i o\ T —— ACCORDING TO THE TYPE OF RAIL AS SPECIFIED IN TABLE BELOW.
T4 e o] P - o] i e . 100 MM, LONG
L i f 1 AT BOLT & NUT -
i RAL MIN.RAIL THICKNESS MIN.WEIGHT OF ZINC COATING
——sLocKouT cLass| Tvee (MILLIMETER) (GRAMS PER SQUAREMETER)
1 — il ! ! 32 550
_ v+ _ . . | 1
. o St [ 2 _ 32 _ 1100
£ s 1178 3 DETAIL "A” 1 25 550
H
1 NOT  TO SCAE 2
R ! 2 25 1,100
[ POST #100X4 Mu. 2.2 MECHANICAL PROPERTIES OF RAIL
AL MAX. DEFLECTION
15042 MIN.ULTIMATE
75515 TENSILES STRENGTH | “MIN-PERCENTAGE MAX. LOAD MAX. LOAD
Em (G./M.2) OF ELONGATION TRAFFIC FACE UP | TRAFFIC FACE DOWN
- 23 T fouass| e /MM DEFLECTION DEFLECTION
T .
PLAN AND SECTION , e _ _ Sl ey | K] ey
NoT ) SCALE 541.5 2
4 hd ¥ 1 4 1 910 50 720 50
] g (108 i . 2
T o A | 2 “ 2 1.360 7 1.090 75
3 |
.w_ = s 8 U m 5 I 4 21 680 50 545 50
ﬂ s . J 2 R - 2 sio 75 720 75
. ] 2
T.Eclqlﬂ_ L. ¢w |_ 2.3 POST SHALL BE IN ACCORDANCE WITH TiS. 107.
_ g sLor —/ 2.4 THE GALVANIZNG OF BOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
! . o019 25 SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8.
19x60 _ W._ el . RONT VIE SIDE vIEW 2.5 BLOCKOUT SHALL BE IN ACCORDANCE WITH TIS. 1228,
.?.wou " WHEN SPACING OF POSTS IS 25 ONLY i e gy STEEL PUTE TOP VIEW F W 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1439 SM 400.
B 19x80 * H B 2.7 ALL STEEL SHALL BE GALVANIZED ZINC COATING SHALL NOT BE LESS THAN 550 GRAMS PER SQUARE METER.
| £ £ : s i - BLOCKOUT DETAILS 3. UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AND CLASS 1
P & / Py . 8-923 i —1 SCALE 1:8 -
b s/ s b /- ; d o . - . _FOR OTHER HIGHWAY CLASS, GUARDRAIL CLASS 2 SHALL BE USED. N
il ® o H - § q N\ sa bt ; - 4. IN CASE OF HIGH o GUARDRAIL TYPE 2 SHALL BE USED.
4 M é & o\ _ @ _ ATGBOLT & NUTEASTENNNG S SPACING OF POSTS SHALL BE LOCATION AS FOLLOWS.
STEEL PLATE
e e DY | PAVEMENT SURFACE: ' " " (SEE DETAIL A
T _ _ | i _ L S | ROUND PIPE 101.6x4.0 MM. x 9.3 KG./M. RADIUS OF CURVE |SPACING OF POSTS *HEIGHT OF AILL [SPACING OF POSTS
19 _ 10 {1101 110 50 - R (M.) s (M) H (M) S (M)
5 OR 28 -
_ 08 1 506 L ﬁ 300 [ON TANGENT OR > 700 4.00 H < 300 4.00
_ 5 450 <R < 700 3.00 3.00 < H < 400 3.00
150 < R < 450 2.00 4.00 < H < 5.00 2.00
H BACKUP  PLATE
_ SCALE 1018 “R <150 1.00 5.00 <H < 7.00 1.00
.
=
'

B8-023

700
19350
3 e NAv
> i —_——L ) e
m & 4
T
!
$5q 110 | 110 50

TERMINAL SECTION
SCALET o

2 F——CEMENT : SAND : CRUSH ROCK
RATIO 1:3:5 BY VOLUME

5!

ERROR ALLOWABLE LENGTH
e DUE TO BENDING THE RAIL

/25

BLOCKOUT
LP CHANNEL STEEL 150x75x20x4.5 MM. 50 long, . 50

501._3,!"_.1
t—N—f—

=
[115]115]

t 1

250

) _cl»zx_ﬁ REFLEC
L —A SHEETING TYPI
P IRF
40 AVEMENT »nm,/ _ ! s
1 ! /

* FOR SIDE SLOPE 2:1 OR STEEPER
FOR HORIZONTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING VALUE OF THE ONE SHALL BE GOVERN.
6. N GENERAL, GUARDRALL IS MORE SUITABLE THAN GUIDE POST ON HORIZONTAL CURVE SECTION WITH HIGH FILL

" WORE THAN 5.00 M. (AND SIDE SLOPE 15 STEEPER THAN 3:1) AND NOT RECOMMENDED FOR™ FIGH FILL OVER 7.00 M, -

7. GUARDRAIL INSTALLED IN CURVE WHERE RADIUS IS LESS THAN 50 M. SHALL BE PRE—BENT FROM THE FACTORY.
8. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAIL WITH INTERMEDIATE POST
SHALL BE PROVIDED WHERE SPACING OF POSTS IS 2S M.
9. UNLESS OTHERWISE SPECIFIED ON THIS ORAWING, GUARDRAIL SHALL BE IN ACCORDANCE WITH TIS. 248,
10. REFLECTIVE. SHEETING SHALL CONFORM TO TS, 606 TYPE 1. (COEFFICIENT OF RETRO-REFLECTION LEVEL 1)
11, W-BEAM GUARDRAIL INSTALLATION SEE DRAWING NO. RS-605 OR RS—606.

REMARK :

THE SINGLE W-BEAM GUARDRAIL IS SUITABLE ONLY IN SPECIFIC LOCATIONS
AND CERTAIN CONDITION. IF OTHER CONDITION SUCH AS DEEP VALLEYS,
APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS ON
THE FILL SLOPE WHICH MAY POSSIBLE GIVE SERIOUS DAMAGE 10

VEHICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
CGUARDRAIL SHOULD BE INSTALLED. IT SHOULD BE APPLIED WITH THE

- FIRM oh AND BY THE ENGINEER.
¥ FOR DVIDED HIGHWAY, iz o/ R - R y .
i3 THIS SIDE SHALL BE OMITTED
5 iy —— KINGDOM OF THAILAND
15 S50 32 T 55 I SHEETING TYPE | L a8 MINISTRY OF TRANSPORT
i e l_‘. g ﬁr..l._m _ W\!ﬂ ROUND PPE 101660 b, x 563 K, IS REECTE — (B —ron owocp o, BE FARTueT oF inciuAve
= T \{ FOR DMDED HIGHWAY, — / BESMITED
g | my E m I g . THIS SIDE SHALL BE OMITTED GUARDRAIL
1 S _4 J» wmll ¥ o SINGLE W—BEAM GUARDRAIL
27
wl FE ™ N DIRECTION OF TRAFFIC, i DESIGNED: Dox & 8.?.!:7126" PR e ™™ [oate: ocT 2015
VARIES (30-180) N 82 N . POST” o - S s h_«(..‘.h = # SCALE: AS” SHOWN
. 1148 i (DIRECTOR GLOCATON & DESIGN BUREAU) o RS_803
o »
BOLT & NUT RAIL SECTION ev | Revison 172017 ~Xewabin 2017 b\\ i
SCAE : SCALE : PPROVED : .
b3 § 43 eV REvSOV [scorne| o | OVE (FOR DIRECTOR CENERAL) sHeETNO.  76/R1




AR e e A O

\:., r:W \<

\!ﬂm DETAIL "A"
| gt i o=

| 6.00 400 | 400 | 400 400
SEE DETAW “A"
v — e W - =] _mmmoﬂzr.m. _ ~ * moomowwzcgm»ﬁ -
| =i s AHIVuﬂ. S S . A — END >zoxo»>nm - : INTERMEDIATE POST (SEE DRAWING NO. RS-603)
T | I
e A ] A ... ! T\ |
e S — =1 , 1ot |
— = TANGENT LINE
s L T —S— O | ‘.uﬁ‘.:ES,EAL o)
AN — i
SEE DETAIL “A” - w
(R s o
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY A g O | TRAFFIC DIRECTION. =t |2 g
SEE DETAIL "A” oz m
INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PAINT EDGE LINE MARKING 212 S
SCALE 1: 500 Fild 3
g 3
12,00 APPROAGH EAO A=VARIES (SEE NOTE 5) S &
600 400 | 400 | 400 Hl 1200 | 200 __Bzm“.ki INSTALLATION OF W-BEAM GUARDRAIL AT HORIZONTAL ch<m
: S R P = ‘ Y
s il >Mm 12.00 (APPROACH END) /\
\Immm DETAL “C* 4.00 4.00 % 400 | 400 4.00
{ BRIDGE RAILING
N/ _ _ EDGE OF SHOULDER
OFF_SET / e L _ A
SHOULDER 756 A N SHOULDER ~ k_y H
ABOLA —J L 7ANGENT SECTION TO BRIDGE Lo inneR_suRFACE [
_/ PAR CURVE: OF BRIOGE RAILING TANGENT LINE il
WEATE AT EDCE(LMELMARKING RAFFIC DIRECTION i WHITE PANT EDGE LINE MARKING PARABOLA CURVE (SEE NOTE #)
OR OUTER EDGE OF LANE
I
ll.tl[l}'l.l'll}lIll‘lh|||||l,|||[|||ﬂ§°ﬁm|lh _l 50.00 WNQZ_ZOOV
. s 8000 - _ TRAFAIC DIRECTION mamt
APPROACH END
Um._.Z_n A" WITHOUT BRIDGE w_Dm«sﬂ)u—wox ﬁ WHTE PANT EDGE LINE. MARKING
o ﬁ?ﬁ‘/ | | | _ | APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
~ |y ___ Ll Ll Ll _g/\!mmmzoﬁc SCALE Jviso
0N
_H___M n_b S“anmJJl_/*{ /[ eroce soewak
SHOULDER 756 o7 .167 N SHOULDER “TNORMAL SHOULDER WIOTH
ﬁn PARABOLA CURVE— F?.ﬂ.: SECTICN TO BRIDGE “r NOTES :
I
LANE WHITE PAINT 13 £ .
EDGE LINE MARKING P e S ki | L e m_ & 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
o OR OUTER EDGE OF LANE 2. PAYMENT SHALL BE MEASURED BY LINEAR METERS OF RAIL INCLUDING
T SRR s e s i e b i e G BRDGE rmine S TERMINAL SECTION CONCRETE ANCHOR AND SPLICE SECTION.
DETAIL "A" WITH BRIDGE SIDEWALK 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGEROUS
At " (ROADWAY ‘SHOULDER WIDTH SAME AS-FOR mm_comv Bl e ,  IDVEHCLES STRRGNG SUCH, AS,) BLECTRICIPOLE, (BRIOGE {PIER, 'EIC:
. Pivyd g 4. SPACING X" AND Y™ ARE AS FOLLOWS.
41 X" = 0.50 = 1.50 M. "Y" = 400 M. POST SPACING 2.00 M.
b 208 400 } 400 AEVIRES (HE NON 2] 400 400 _il_.oo 42 X" = 1.50 = 3.00 M. "Y" = B.00 M. POST SPACING 2.00 M.
~ _ SPACING 4.00 MAX. 200 4 200 1.0011.00 4 ?s, psd . j070 5 THE PORTION OF GUARDRAIL INDICATED BY "A” SHALL NOT APPLY
s | IF EMBANKMENT HEIGHT IS LESS THAN 4.00 M, (SIDE SLOPE 1.5 : 1 MAX.)
- 6§ THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
r : T 540,126 END RAIL (SEE NOTE 7, OF D AND 1 OR OTHERWISE. INDICATED.
1
w Lo L [ \ ek orvon b [ ELEVATION . SIDE VIEw 7 DIVIDED HIGHWAY DO NOT NEED END RAL.
Fv END ANCHORAGE. GROU END RAIL 8. GUARDRAIL SHALL CONFORM TO TIS. 248.
SCAE  1: 50 9. THE PLAN SHALL SEE DETAIL "D" ON THE DRAWING NO. RS-GO06.
10.

D20 pwsﬁl

SCALE

ELEVATION OF .GURADRAIL CONNECTION TO BRIDGE RAI

lﬁum.ﬁu Iﬁ.”_m.&u

LING
1:75

ERROR ALLOWABLE LENGTH
DUE-TO BENDING THE RAIL

I

BRIOGE RAILING

e conwjﬂ
M16 EXPANSION BOLT

N CASE OF ROADWAY SHOULDER 1S WIDER THAN BRIDGE SHALL SEE THE
DRAWING NO. RS-606.

117 MARKINGS SHALLBE IN "ACCORDANCE WITH THE" DEPARTMENT OF HIGHWAYS"
TRAFFIC CONTROL DEVICE MANUAL, CONFORMING TO TIS. 542.

-1

0.08 0.34
/ M [/ ;015 w tonc I |_|“|4\\\\|,
TERMINAL SECTION \ \ 0.062 WARRANTING FEATURES FOR
T / W—BEAM GUARDRAIL INSTALLATION
5 050 . 050 .0.30 ¢ o.oE|A,” ¢ \\ ~ Z TFA_ R=0.02 1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
A_H < * L 10\ - PLAN (7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1.
be .m, w m 2. STEEPNESS OF DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
mlﬁ _ 2-9 5/8 GALVANIZED | m \m m g |, 036 |1 oses EMBANKMENT IS MORE THAN 3.00 M.
STEEL,BALT0/0-20.M. m’ _ | 1 B B 3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THAN 1.50 M.
TRAFFIC DIRECTION ——=— S EmJ .10 dio _m_mx |o.0s = 00814 022 0.073 4. HORIZONTAL CURVE WITH RADIUS OF CURVE LESS THAN 150 M.
OF BRIOGE RAILING o470 3 t
PLAN CONCRETE ANCHOR PLAN S i
ScALE 1: W—BEAM OOZZmndoz TO BRIDGE _&»F N e
0.30 0.60 & o HOL B "
oy | o KINGDOM OF THAILAND
3 516 3 Lowe e MINISTRY OF TRANSPORT
9 Y 0.004 DEPARTMENT OF HIGHWAYS
: % T T . Hm olor” = 'STANDARD DRAWING
m 8 I ¢ GUARDRAIL
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TONGUE AND GROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
i WITH RUBBER RING
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- PIPE CONNECTION DETAILS
-] NOT T0 SCALE
TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.CPIPE CULVERT|  INSIDE WALL MIN. CIRCULAR CRUSHING LOAD |  MAXIMUM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. cLass DMMETER | (1) RENFORCEMENT TO PRODUCE  LRUSHING LOAX STRENGTH FOR 15x15x15 C.|  RC. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
.. L. CRACK KG. /M., ICRE AT VERT NOT
4 L (MIN. 1.00) ©) (om) (CM./M.) %%u muanuc oM (ke. ) ncwm onmmS»an n—_...wzm THAN CONFORM TO TiS 128.
E T S . M. B i - | 4
T (SEE NOTE 9) 1 o) wen | oo | CRACK LENGTH - 4 3 CEMENT ,“STEEL™ RENFORCEMENT ; AGGREGATES-AND TEST
—5l B p— (KG.M.) MPa.(KSC.) AKM—MEWV METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE
1 —g| s 30 5.0 15 s 3,060 4,500 ~ REQUIREMENT OF ‘TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
i STANDARDS.
45, 8.0 e - A:080 81120 3.1 CONCRETE COVER FOR SINGLE LAYER GRCULAR REINFORCEMENT
50 7.0 38 " 5,100 7.650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
& . 5 _— (MEASURED FROM INNER WALL)
5 9 23, - - & g 35 (357) 10.0 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
P [ LT TSR O SR R X &l . 80 95, 58 . 41 8160 _ .| 12,240 ] 3% . R . SHALL BE 2.5 CM. IN AVERAGE BUT NOT LESS THAN 1.5 CM. _
o0 i 55 i P . 3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE @ 50 CM.
OR SMALLER SHALL BE A MINHWUM OF 4-% 4 MM, BARS OR
120 125 89 6.8 12,240 18,360 B8~# 4 MM. BARS FOR PIPE ¢ 60 CM. OR LARGER.
150 15.0 125 9.5 15,300 22,950 40 (408) 1.0 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
TO ¢ 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
= b 5.0 15 ki 1.890 3,060 N # 100 CM. TO ¢ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
" J—” 3 w0 80 5 - 2,650 4,080 THAN THEIR WALL THICKNESS.
2l
L Ccul P’
” 0 - - o Sito 4. THE CULVERT WHICH HAVING TRANSVERSE RENFORCEMENT IN ELLIPTICAL
L (MIN. 1.00) lo CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) . 3 60 75 15 - 3.580 6120 35 (357) a6 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
: 80 95 0 = 5,300 160 . TYPE AS DIRECTED BY THE ENGINEER.
TONGUE AND GROOVE TYPE > 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
S — - E 100 1.0 42. 32 6,630 . -10,200 } WTH CEMENT HORTAR' (1 2°BY- You - IR
DETAIL OF R.C. PIPE CULVERT ST
NoT T SCALE 120 25 s 38 7.960 12.240, 7. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 72 55 9,950 15,300 THE SOFT CLAY WITH CBR. < 2%
8. RUBBER RING SHALL CONFORM TO TiS. 237
0427414 w 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D421 7 .6 MM © 040 i 2-9 8 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
_ _ _ _ RC.PIPE CULVERT|  INSICE WALL PIPE END DETALS {CM.) UNDER PAVEMENT.
o & — cLass DAMETER | (1) T1.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
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NOTES :
REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)

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

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

3 PIPE BEDDING SHALL BE TYPE (),(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 UINE WITH IN A DISTANCE OF 4 PIPE
DIAMETERS BUT NOT LESS THAN 5.00 M. FROM CENTERUNE OF THE PIPE SHALL BE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION EQUIPMENT USED FCR 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 W

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 UNE 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 BEDOING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION @

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

3. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWN IN SECTION @

4. MKW)ZX!mZﬂ SHALL mm OOZMAWCOAMU i_._I wmvnn—.ma _MATERIAL AND, COMPACTED N )OOOZU>ZON
WITH THE TYPICAL CRO! N FOR THE ROUTE. (T SHALL BC COMPACTED 70
HEQ® - @—h(mr "d” METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERMVISION BY THE ENGINEER.

5. A TRENCH SHALL BE EXCAVATED TO A WICTH "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 -xme -®

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.

7. TRENCH SHALL THEN BE-EXCAVATED AS DESCRIBED IN NOTE 5 ABOVE EXCEPT BACKAILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WITHOUT. COMPACTION. - - : s

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

9. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

L4
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040 |0.50 or vamEs| 080

* * F DISTANCE > 50 CM. PROVICING SODDING
IF DISTANCE < 50 CM. LINING WITH PLAIN CONCRETE
(5 CM. THICK)

0.50 (MIN.)

CUT SLOPE VARIES
.20
"%

RS

TYPE | PLAIN CONCRETE DITCH LINING
NoT 1 SCALE

PROFILE GRADE

* * IF DISTANCE » 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE

(7 CM. THICK)

/|~Lam_, HOLE AND FILTER MATERIAL
(SEE DETAL)_

VARIES 0.20

— WEEP HOLE AND FILTER
MATERIAL © 3.00 M.
(SEE DETAIL)

0.50 OR VaRIES|

TYPE IV SIDE DITCH FOR VILLAGE SECTION
NOT © SCALE

SECTION & — (®) DETAIL FOR DITCH CHECK
sons

1:10

AS DEFINED IN TYPICAL

| CROSS SECTION

loso Eﬁ@ 0.80

TYPE i REINFORCED CONCRETE DITCH LINING
NoT 10 T AT SOMLE:

* * IF DISTANCE > 50 CM. PROVIDING SODOING
IF DISTANCE < 50 CM. LINING WITH MORTAR RIP—RAP

H*,ou..o._ 5

#0.025 M SINGLE SIZE CRUSHED ROCK
OR COARSE GRAVEL FILTER, 1.00 M LONG

P.V.C. PIPE # 75 MM. WEEP HOLE WITH
PERFORATED HOLE @ 10 MM. © 010 M.

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

DETAIL-OF WEEP-HOLE- AND -FILTER -MATERIAL
scae .

> 030 VARIES 0.30
CONCRETE DITCH CHECK « o f T 1
0.20
DITCH BOTTOM ! 3-R.C. COVER 0.50 M. WIDE
m r X \-—so0omc © 766 M. ©0.20 M
m& Z-d L 4 9 MM. © 0.15 M.
S q@ = Ed 3 J
(<]
o AN 4 /.;m,:n JOINT SEALER
o) i AT 8 I 2 CM, THICKNESS FOR BEARING
2 Lei\a ! el W .
N 8 e
M. © 0.20 M. N i 7z
. N al . N 6 MM. 0 0.20 K. Y o s
H | g ———WEEP HOLE AND FILTER MATERIAL N Fa
TPWP_ ﬁo‘ of (SEE DETAIL) O, SR S 4
HI a f S 7
0.40

DETAIL FOR R.C. COVER FOR CROSS WALK
NoT T . SCALE

Y NATURAL SLOPE ; VARIES OR EXISING GROUND

2.5 CM. CHAMFER

PAVEMENT
Y VEMI
# SMM.

Q) 5 oMM @ 0.25 z_./lmh
H——@ ¢ owmM. 0 0.25 :./lw

- GMM= o
0.30 0.08

DRAIN HOLE—
0 10.00 M.

# 6MM, B

TYPE V CONCRETE DITCH AT HILLSIDE
SCALE 1:125

DETAIL FOR DRAIN HOLE
MO w0 . seme

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

P.V.C. PIPE ¢ 75 MM.

 DETAIL. OF PERFORATED PIPE-

1:10 Nor 1 SCALE

PERFORATED HOLE @ 10 MM, © 0.10 M.

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INOICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH OF 18 MPo.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,

CEMENT SHALL CONFORM TO TS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

. REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE SR 24.

. THE THREE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE AREA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.
IN CASE OF RAINFALL INTENSITY IS OVER 10 IN /HR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER

DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE
IN THE DITCH GENERALLY. DITCH UNING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%

IN CASE OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL BE DESIGNED BY THE ENGINEER

CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Il AND TYPE Il OF THE LINING GENERALLY

THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND 80 M. FOR ROADWAY GRADE OF
6%, "BZ 10% AND 12X RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE-FIELD

AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.

P

P

@

N oo

8 FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED
BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WIDTH BETWEEN SECTIONS SHALL
NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO

9. CONCRETE DITCH TYPE V AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARROW.,
CONSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY 'VOLUMN.

CONSTRUCTION DETAILS
TYPE |, TYPE #i

CONCRETE DITCH LINING

1.1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WiTH THE DRAWINGS AND
THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SMILAR TO
“THE- ROADWAY' ‘GRADIENT - —-- -~ ~ £ S

1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.

1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 MMAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
TYPE i, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED
WTH 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 8 6 MM.
REINFORCING STEEL SHALL BE 25 CM. MINIMUM
1.5 RENFORCING STEEL: SHALL ALSO-BE WELDED WIRE-FABRIC WITH THE SPECIFICATIONS AS FOLLOWS s
151 SPECIICATION SHALL nozﬂ.mml TO AASHTO DESIGNATION M 55-75 (ASTM DESIGNATION A 185-73) AND
AASHTO DESIGNATION M 32-78 (ASTM DESIGNATION A 82-76)

1.5.2 LAPPED SPLICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM

1.5.3 MESH SIZE OF THE WIRE FABRIC IS 27x2" 2

154 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM. /M.
(N EACH DIREGTION) AND THE WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT
LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING

1.5.5 CONCRETE SHALL BE CURED AFTER PLACING

TYPE il MORTAR RIP — RAP DITCH LINING

21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO, 1.1

2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
MORE -THAN-35 KG.~-STONES -SHALL-HAVE -SUCH AND .DIMENSIONS-AS TO_MINIMIZE-THE INTERSPLICES AFTER......
PLACING. THE THICKNESS OF THE STONES SHALL BE APPROXIMATELY 15 CM.

2.3 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL
STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLED TO SEAL ALL JOINTS

“KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
SIDE DITCH LINING

OESIGNED : D.0X. & CNSUTANTS T.moxm_: b ot Lol

DATE: OCT 2015
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P RCP. 1-90.60 M. ~=R.C. MANHOLE TYPE "8~ RC. COVER:
|||||||||||||| £ s . wpe  #9 MM. 010 LOMG © 0.20 M.—
. N \l RC. DITCH TYPE "A" OR TYPE "B awcniorace s © O
e Ny .
Dt St BN SURFACE
- 5 BASE COURSE 1/
m — - Y & I In
g ! ”v L 50x50x4 M./ SURFACE COURSE
& an‘m MM. @ 0.15 M. PV.C. CAP —98 MM. © 0.15 M.
& ~99 MM. © 0.15 M. /
B —PVC. PIPE #1° @ 2.00 M. INTERVAL WEEP HOLE 3 S
N = -85 MM. © 0.20 M. WITH PERFORATED HOLE $6 MM. 0 2 CM. 2 96 MM. © 0.15 M. T
F: R a WTH 45" DIAGONAL, AROUND THE PIPE, &
g M COVER WITH GEO TEXTILE =
[Il[l)r’l!lu'llllloll‘ll.i.lli)llrlnJm.?nJ MM, | 4
g E S 4 .
o = b MM: ©0.15 M: . o
E: | 005 / R
ol 1 = + w + 0.05
E Ll .n\ U g A 4-95 M.
of d i T, . B Sy
@ < 2 5 . S . . Sel———LEAN CONCRETE 1:3:6 BY VOLUME ] oy ear e
& s o P F; = N B & —f _(FAN CONCRETE 1:3:6
3 g : - COMPACTED COARSE SAND = BY VOLUME
m ad i 2| f oLt~ ——COMPACTED COARSE SAND
. 0.10|_0.15 0.05 0.15_|0.11
= nam
|||||||||||||||| T /’ \ LR R— SECTION OF R.C. DITCH TYPE "A” (UNDER mu><mz”n1w
g RCP. 1-60.60 M,  \—RC. MANHOLE TYPE "8° ShE : SECTION OF R.C. DITCH TYPE "B" (UNDER" SIDEWALK)
- SCALE 1:10
yx|||/||“ :::::: 0.40
SIDE DITCH.. . R = ﬁ'im&ol_ _.lll_o,_u
.10 _m R —6~912 M. R -
PLAN OF DRAIN CHUTE FOR R.C. DITCH TYPE "A” AND TYPE "B" oos[ I m i I [ e 7 o 9 2
Not W soaLE oo 1o-vih: o
N \l 10-89 MM.
8 8 8 g
Pt S| o e B
&
505 A
005 1 1 It i ot [ G
010 002 | . 0.02 0.02 ||
: s o s _ PLAN SECTION
005 005 ; A . "y
m_l_'l 'Jll PLAN OF R.C. DITCH TYPE "A"™ WiTH R.C. COVER R.C. COVER OF R.C. DITCH TYPE "A
SCALE 1:10 SCALE 1310
2 CM. CHAMFER 99 MM. © 015 M.
NOTES :
i \Vl_o.\.v MM,
— _ — 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
o T - \ “\1 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
9 Py . STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
. § CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
e h1S e, , ,—, = = 3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 FOR ROUND BARS.
MM. © 0.15 M, o B ) I h T o RS s 4. STRUCTURAL- STEEL-SHALL CONFROM-TO-TIS 1227 GRADE SM400 AND. PAINTED.....
. I/ WITH RUST-OLEUM PANT OR EQUIVALENT IN TWO LAYERS WITH AND OIL PAINT ONCE.
0.30 5. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETERS,

»

#6 MM. © 0.20 M. =

\ 050 o CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHERWISE INDICATED.

o ﬁ'lln_ ljl 7. JOINT IN R.C. DITCH TYPE A" AND TYPE "B" SHALL BE SPACED AT 10.00 M.

INTERVAL. WIDTH OF JOINT IS 1 CM. AND AILLED WITH MORTAR ( PORTLAND

CEMENT ; SAND ) RATIO 1 : 3 BY VOLUME
RC. DITCH TYPE "A" AND TYPE "B” CROSS DRAIN AT CONNECTION ROAD
SHALL BE PRECAST 1 M. LONG WIDTH OF THE JOINT IS 1 CM. AND FILED
WTH MORTOR ( PORTLAND CEMENT : SAND ) RATIO 1 : 3 BY VOLUME
9. P.V.C. PIPE SHALL CONFORM TO TIS. 17 CLASS 13.5
0. PAYMENT FOR R.C. DITCH TYPE "A" SHALL INCLUDE THE COST OF P.V.C. PIPE
AND FILTER MATERIAL.
1. R.COITCH TYPE "A” SHALL BE USED UNDER PAVEMENT.
12. R.C.DITCH TYPE "B” SHALL BE USED UNDER SIDEWALK.

PRECAST R.C.OITCH

T-86 MM. i
9 MM. © 0.20 M. g
“‘WM m = \\ q—v;lln»m_, N SITU BASE
= Ll 4

I—LEAN CONCRETE 1:3:6

BY VOLUME 0.05
1= COMPACTED COARSE SAND. lno7s e BB o shoess 002 y o0 ||

Jo10]oazs] o1s | - 050 |Loxs _o._a 0.10

0:10,0.10 0.50-1.10
. < ¥
)
AR
83
059
0.20 0.19 0.20
BN
-
i
3
EE
015 | 020 015
s »

KINGDOM OF THAILAND _

PLAN SECTION MINISTRY OF TRANSPORT

) i DEPARTMENT OF HIGHWAYS
SECTION OF R.C. DITCH TYPE "A" AND TYPE "B” CROSS DRAIN PLAN OF R.C. DITCH TYPE "B" WITH R.C. COVER R.C. COVER OF R.C. DITCH TYPE "B" STANDARD DRAWNG
AT CONNECTION ROAD SCALE 1:10 SCALE 1:10 - R.C. U-DITCH
TYPE A & B

SCALE 1:10 BREAy
DESIGNED : DON. & GonsULTANTS _o:mnvwﬂ A S eoCATN  |DATE: OCT 2015

- Il . . : S e e U e Rl Jsoaeias_sHown |-
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e |

= ~ & S N
p <42
o mw Ao N
——CONCRE TE BARRIER ONCRETE BARRIER
TYPE I — . PE I
1 0.50 \ i
o~m 01 0.12 0.26 012
0.50 (K. 050 RC. COVER

I

PG/RA— / S9HM. €0, 1 25M. Po/RA.
_ £ \ . 8-g9MM, /ﬂ

$3MI.00.125M.
f——10-somm.
DRAN HOLE W/GRATING © 5.00 M.(MAX.) e ~ ~ - ~-
o . 0| 1
CURB AND GUTTER = ' 4l I
ol 1 < 3 '
B Al | i
0,06 fn i '
; i A A (SR | i 1 S | I | S e A | N I AR I I S 5
4 [N ————oRAN HOLE 0.040.25M. © 1.00 M.
o o S9MN. ©0.15M.
2 ——99MM. 60, 15M, al2
49MM.00.15M. w 83 $9MM.80.125M k . o3 $9MM. G0.125M -
=l e g §3 ’ N 2
= ol 2 10-89MM. M.€0.125M. 2 10~ S9MM. .80.125M.
.00.125M. @l
L00.125M. &
5
0.30 0.20 2-99hM. {  Joos N 0.05 N
01 o1 010 .10
) I - o F e i |
0.10 H 0.10 e S| <
(. 010 u . & === LEAN CONCRETE BEDDING 0.10 B 4 S |FAN CONCRETE BEDONG
7 1:3:6 8Y VOLUME I 1:3:6 BY VOLUME
o010 v ~1——— LEAN CONCRETE BEDOING B ;
- : bl 1:3:8 BY VOLUME 0.0 " ~1——— SAND BEDDING o.10 - SAND BEDDING
0.10 i , . ———— SAND BEDDING — R\ . - O TTT
- _uL/N _ua.,_ﬁ 012 012
0.050] 0.059 0,050 0050
R.C. DITCH TYPE "D R.C. DITCH TYPE "E” WITH R.C. COVER R.C. DITCH TYPE "E" (CAST IN PLACE)
SCALE 1:10 SeALE 150 SCALE 1:0
0.80 0.80

“ro.ne _ 800.05 = 0.40 _ o.j 0.20

880.05 = 0.40 0.20

MM, © 0.05 M.
WELDED AT BOTH ENDS PAINTED WITH RUST~OLUEM PAINT
OR EQIVALENT IN TWO LAYERS AND WITH OIL PAINT ONCE

0.25

0.25

GRATE BAR DETAILS CAST—IRON GRATING DETAILS
SCALE 1:10 SCALE 1:10

3-96 MM.

0.05 3-96 MM. - nl P
010 o o o

mo DITCH TYPE "D” COVER DETAILS
1:10 SCALE

NOTES :
_ ). ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

TYPICAL R.C. COVER OF R.C. DITCH TYPE "E”

2. CONCRETE SHALL HAVE A WINIMUM ULTMATE COMPRESSIVE

STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM, CUBE AT 28 DAYS,

CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFORM TO TS 20 GRADE SR 24.

“KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

4. CLEAR CONCRETE COVER SHALL BE 3 CM.

STANDARD DRAWING
R.C. U-DITCH
TYPED & E

KED: BVREAU OF LOCATON

DATE: OCT 2015

DESIGNED : D.OH. & CONSULTANTS _ﬂmn " e

AL

(DRECTOR OF LOCKTION & DESGN BUREAU)

- |scaLe:.as .sHOWN |

owa No. DS—603

SHEETNO. 108
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€ OF CONSTRUCTION

SIDE SLOPE VARIES
HEADWALL

R.C. DITCH TYPE "D°
SLOPE 1: 400

i
ml..ozov INLET TYPE A © 50.00 M.
OR DIRECTED BY THE ENGINEER.

TYPICAL CROSS SECTION FOR DROP INLET OF SUPERELEVATION (RAISED MEDIAN)
SCALE 1:78

Jy
0.88
V o 4 0.06 0.88 0.06
| 0l a0 Il ez o I| ag o=
. H=] — GRATING © u_co x.etcsl_ [l ] 020 , 86005 = 040 . 020 | _.mk_
] (] —g
' i : sore § Nyn = o
= .Rl- " _ E <L {=f—— RB9 MM. © 0.204 g o 3 3|
AW = 9 i o050 | S ! L © 0.05 M. s 4
1 . WEL T BOTH ENI
llllll 1 i p—— [7 R8I MM © 0.204 = 12.%@»;2 v pant
R.C. DITCH | i R.C. DITCH o T OR EQUIVALENT IN TWO LAYER
TYPE “D B YPE D" el — _r@ 9 UM AND WITH OIL PAINT ONCE
|||||| 1 alxb oficH SLOPE 1% A
SLOPE _ SLOPE RB9 MM. @ 0.204 TP —_— STEEL GRATING DETAILS CAST—IRON GRATING DETAILS
e ™ RB9 MM. © 0.20§ ~———p 3 % SCALE 110 SOAE 1:10
3 § S :
-
042 13
0.10 ; Nl 1 1% 'Trm)z CONCRETE 1:3:6 BY VOLUME
0.80 _ / /c o.10 | S T - =J——SAND GUSHION
@B \ CURB & GUTTER LLLL oo mm. o 0.20¢
PAVEMENT EDGE SECTION - ® - ®
SCALE 1:20
PLAN OF DROP INLET TYPE A
SCALE ) NOTES :
— — = i - _ - AL S ARE IN METERS UNLESS WISE INDICATED. _ ~
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
0.06 0.88 0.06 LIFTING RECESS
oz om | STRENGTH OF 20 MPo.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
: : B Y - CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
S I 3. REINFORGING STEEL SHALL CONFORM TO TIS 20 GRADE SR 24 FOR ROUND BARS.
. { F 5 il T 4. STRUCTURAL STEEL AND FLAT PLATE STEEL SHALL BE PAINTED WITH
- E + (RUST-OLEUM PAINT) OR EQUIVALENT TWICE AND WITH OL PAINT ONCE.
R.CLDITCH TYPE "D R.C. DITCH TYPE(™D" o b
s% s% b L 5. CLEAR CONCRETE COVER SHALL BE 2.5 CM.
A= 4 6. DROP INLET TYPE "A" SHALL BE CONSTRUCTED TO 50 M. SPACING OR DIRECTED
HANDLE BAR BY THE ENGINEER AND AT THE LOWEST POINT OF SAG CURVE.
L~50X50X6 MM. BUTT WELDED
RB9 MM. © 0.20# RBI WM. © 0.20§ (SEE DETAL) c..u_m.:r;mo._u_o._m AT CORNERS #12 UM HANDLE BAR
— s ! oF s —U"
PLAN OF DROP INLET TYPE A COVER
RBY MM. © 0.20, b 1
g d g |l fres Mu. 0 008 soe 102
S I bt HANDLE BAR DETAIL
0.12 T i SCALE 1510 - - paes 5 - i o —— i i
0.10) AENTIED ++_ 1~ —"LEAN CONCRETE 1:3:6 BY VOLUME
PR w1 1 "= BN KINGDOM OF THAILAND
I e AL 8ar MINISTRY OF TRANSPORT
9 MM, 0 0. ~—UFTING RECESS
SECTION  ® N ® a4 —oX50X6 A BUTY WELDED DROP INLET IN MEDIAN
#h20 4-RB9 MM.# AT CORNERS TYPE A : FOR RAISED MEDIAN
SECTON ©-© DESIGNED : bk & consTaNTs _ﬂs..moxm? BuRCAY oF oA [o0Te : OCT 2015
SCAE 1:20 B " ERESER \vu <j - SEALE? AS SO
. o i . U SCALEY AS SHOWN
(DIRECTOR OF LOCATION & DESICN BUREAU)
M DWGNO. DS—401
Rer. Rewson e I = BMSB.JMM.E SHEETHO. 98
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- \ata

VARIES

CONCRETE MANHOLE COVER
2-(0.49x0.79x0.10M.)

0.50

I

Lemmend N

|_oso

-0
:
i

LA
|1

r

2x4 CM. HOLE

PLAN OF MANHOLE TYPE "C”
SCALE 1:20

! |——89MM.x10CM.00.30M.
ANCHORAGE BAR
[/ r-romu.0015u.
i —$3MM.G0.20M.
015
0.10
$OMM.00.15M. — f—B9MM.00.15M,
POMM. ©0. 20M.— |—P9MM. 00.20M.

VARIES

9l .00.10M.
0.20
2 7 .60.20M,
015

0.10 CONCRETE 1:3:6 BY VOLUME
0.40

010 PACTED SAND
Mﬂﬁv
0.10 _ r; 1.22 OR 1.45 r._m _ 0.10

SECTION &) - B
SCALE

0.80

FRONT VIEW FOR INLET DRAIN
SCALE 1

S0

4 .

0.80
(OPENING INLET DRAIN) Q _

SECTION ©) ~(C) RECTANGULAR DRAINAGE PIPE
SCALE 1:10

a.uo_|’l°awv.wl,||_o.mo
T

0.

PIMM. |\

#15MM. G5CM. WELDED BOTH ENDS
PAINTED WITH RUST-OLUEM PAINT OR EQUIVALENT
IN TWO LAYER AND WITH OIL PAINT ONCE.

STEEL GRATING DETAILS
10

SCALE 1

0.20 14 © 0.05 = 0.70 0.20

0.25
0.02
I
_Igloarlg

CAST—IRON GRATING DETAILS
SCALE 1:10

SIDEWALK
00%
_ X ST crame

i 00

CONCRETE CURB & GUTTER

RECTANGULAR PIPC

SECTION (B)-(®)
SCALE 1: 10

VARIES

o,

05 |
(

10-96MM.~ ¢
B6MM. 00.15

SECTION (D) -(®)

SCALE 1:10

25
S

1

Q.
0.

o

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,

CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
REINFORCEMENT STEEL SHALL CONFORM TO TS. 20 GRADE SR 24
STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400

FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
STRUCTURAL STEEL STEEL SHALL BE PAINTED WITH RUST-OLEUM

PAINT OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.

7. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHER WISE IN DICATED.
8. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWNG
MANHOLE
TYPE C

L Y

DESIGNED : D.ox. & CoNSLTANTS _ozm ; BUREA) O AOCAMN  lDATE: OCT 2015

(= N N
g Ak SCALET AS™ SHOWN

(DIRECTOR OF LOCATION & DESON BURE/
> 20 DWGNo. DS-703

APPROVED : &b
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A A e

/[ EDGE OF PAVEMENT]

v:%Zmzﬁ

0.80

"PLAN" OF MANHOLE TYPE
SCALE

0.80

:

"
20

0.10]
LEAN CONCRETE 1:3:6 BY VOLUME
COMPACTED SAND BEDDING

1
0.40 0.40
TYP. TP,
BIMM. 00, 20M.
-9IUM.80.10M,

!

#IMM.0. 10M.-
010 | bid W=VARIES bid | oo #9M.00.20M —)
SECTION® - ® SECTION@® — (® ‘FOR REINFORCEMENT
SeiE T T 1:20 SCALE i:720 : :
1.09
" 0.30 0.30 0.90
Ejﬁ%)jﬁ j).al‘n_ s plcub__ _ - 1_1“ Sk
P P, @._vaz INLET DRAIN)

<t ¥

015 9
ol
t

=

0.25

0.54

L

o
o)
s

s
I

=

|
d
o
2

T
B6MM. 00.15M, /
10-55MM. -

E

Josef

S

SECTION® - ®
SCALE 1:2

TABLE 1 MANHOLE DIMENSION

SIDEWALK LEVEL
MM. x10 CM. © 0.30 M.
ANCHORAGE BAR
-+ s9M2.0 0.15 M—hy
#9MM.0 0.15 M.— N
4= #9MM.
\ N|Escz= PIPE) 0.15
ST & i TN
{ MM, \
' : ERN , (EACH FACE) J
1 M/ W N’ 8
P SN \ b
i ) NSFZ7 r N . Y
(3 / (EACH FACE) )
ROty I b e £
ww 0.15
114 z
4—99MM.
(AROUND PIPE)
0.40 0.40
TP, L TP,
.m::xS._o:‘L (-094M.00.20M.
#IMM. 00.20M: L—#9MM.00.10M.

== AN x e
! >M 1
n.w T $9MM.© 0.15 M.
P

\\|IL“ 1/8" THICK me_, mrmm<m|/

SECTION OF RECTANGULAR DRAINAGE PIPE

SCALE. 1:10

1-2x6-99MM.00.20 M. |0.1
(TOP AND BOTTOM)
2¢4-#IMM. EQUAL SPACING
(10P AND goTTOM) |

14 ©.0.05 M. = 0.70

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. COMCRETE SHALL HAVE A MINMUM ULTIMATE COMPRESSIVE STRENGTH
OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR
APPROVAL TYPE.

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

4. STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400

5. FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400

6. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST-OLEUM PAINT
OR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.

7. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWS IN DICATED.

8. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER,

9. MANHOLE SIZE SHALL VARY ACCORDING TO THE SIZE OF R.C. PIPE
COLVERT (SEE TABLE 1)

10. MANHOLES SHALL BE ARRANGED AT 15.00 M.(TYP.) INTERVAL OR AS.
DIRECTED BY THE ENGINEER.

0.80 0.80

~l VARIES
~ {————SERVICE CONNECTIONS 0.30, 015 W VARIES 0.15 . -
WHERE REQUIRED (20.30M. MIN.) 005 1 0.05 X | w1 wi
Emlﬂ vﬁl.w’ ; 015 _ /~CONCRETE COVER
I{INSIDEY 1 OR STEEL GRATING COVER
GRATING SIDEWALK
.10 M. T u f ¥ (SEE DETAILS; _
Mum_mm .mnﬂmmnnw. CONCRETE. Cover i -C. PIPE CURVERT CONCRETE CURS \ ( ) ! SIDEWALK LEVEL
O 3 GUTTER OR CURS o SDEWALK LEVEL S
2 Sk B ] - I
P e =7 | SLOPE Yo 3 S A_ﬁ | W
IIIIIIIIIIIIIII wi ] o, o e e e R T ! S0x5OXBMM, —
/ afile I y 99 MM, x10 Cv. ©[0.30 M. wu G P Jeep—
| HIm s / ANCHORAGE BAR — : ANCHORAGE BAR
8 5|y i T
R AT S T s T — e N— X —H—2-29 MM,
> ] . #9MM.G0.15M: !
I [ i \ RECTANGULAR DRAINAGE PIPE: g o Y (Each FACE AROUND PIPE)
toy ! H @ .
\or o a 1y ] . & $IMM. 00,1 5M——
\ [ i i ¥ % 4
MEEEaces e vt vy ] [ o oot ot e \ g
- o4 1 .
Bl COAT WITH SAND ' '
- 1; ASPHALT IMMEDIATELY 1~ R b x|
BEFORE INSTALLING PIPE", 0.05” |~ ¥
CURB & GUTTER— A/ N e
OR CURB —GRATING T SERYICE CONNECTION
WHERE REQUIRED g
— 0.30 (90.30 M. MIN.) Qe
e L i
= =toos 0.15 o_..
= - =t
L % 87 -
b -2

curg—/

FORNT VIEW FOR-GRATNG"
SCALE 1:20

VARES

e —= >
10-96 MM /
SEMM. ©0.15M.

SECTION ® -®
SCALE 1:10

0.20

PLAN _ | |

T 1

SCALE- 1 10 IR -

L.T-«.E.S.»a M.
2[4-99MM. EQUAL SPACING

0.25

s

Gk B

== 7=

L100x100x7 MM..
STEEL CORNER

1.08

4=12MM.x7.5CM. EQUAL SPACING
[12MM.X7.50M. @ 0.05 M.

\

PIMM. ©0.10M. ANCHORAGE BARS
(WELDED TO STEEL CORNER AND STEEL SLEEVE)

SECTION®) - ©®

CONCRETE COVER DETAILS
SCALE

1510 |

— T 5 oM 2

T T

0.20

0.25

CAST—IRON GRATING DETAILS
soALE 1

10

pSoe DI OF (] ZOMENSIONS - ] 77/ KINGDOM OF THAILAND
RC. PIPE CULVERT [Ty [ w1 | n v o #IMM- #15MM. OSCM. WELDED BOTH ENDS MINISTRY OF TRANSPORT
® 0.60 0.80 | 0.440 | VARIES] s,wm ﬁzﬂsﬂerﬁﬁ ﬂwfo.q.:cmn_.mnnuqonzww‘._<>ﬁi DEPARTMENT OF HIGHWAYS

* ® 0.80 1,00 [ 0.540 | VARiES| g8° STANDARD ORAWING
H 100 | +25 foses e i STEEL GRATING DETAILS Mo
3 #1.20 1.50 | 0.790 | VARIE: w SCALE 1:10
W DESIGNED : D.0K. & ConsuLTANTS _n.@!r \-..Rn..nqv%ﬁ.i DATE: OCT 2015
H N2 . i iy ) § SCALEY As "SHoWN |
7| k (DIRECTOR OF LOCATION & DESIGN BUREAU) owane. 05704
: STEEL GRATING COVER DETAILS Nb
&l SCALE 1: 10 REF. REASON SOuATURE | AT (Fon URECTOR e SHEETNO. 113
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TR SSAED B TRYR Sk E

R

/7 HORIZONTAL SLOT CUTIING FOR
/  EVERY PANEL (SEE SLOT CUTTING DETAIL)

t
= = B CURVE DEPENDS ON PARTICULAR
o — & / \’nOZD:_Oz OF GROUND AND ADWSTED
- TO ROADWAY SIDE SLOPE
- 4 s
ol —{ CONTRACTION JOINT 6 MM WIDE
L e
8 r/dﬂ — 0 0.035 M DEEP \/
- ™~ / &
N I = I O // _.
0 —

&

ROADWAY WIOTH

SHOULDER| TRAVELED WAY WIDTH_|SHOULDER|

E

BRIDGE ROADWAY WIDTH

ROAD FINISHED m:z;an

[ SLOPE FOLLOWS THE SIDE SLOPE OF WINGWALL

ABUTMENT

_lmn_uom FINISHED SURFACE
1

< FILL WITH MASTIC JOINT FILLER

SEE DETAL "1”

LEVEL OR AS

EXISTING GROUND
“!ﬂvmﬂw_mc IN DRAWING

\ . #6 MM © 0.35 BOTH WAYS
SLOPE 2:1(H:V) OR 1.5:1(H:V) AS SHOWN ON
o ) = $6 MM.00.35 BOTH WAYS THE BRIDGE CONSTRUCTION DRAWING 96 MM © 035 M
— i le — ROCK AND WIRE MATTRESS
b SECTION A — A see oea 2~/ || oss OR GABION, IF NECESSARY
SCALE :
Y ¢ snce 1:50 (SEE NOTE 7) )
% CONTRACTION JOINT DETAILS ROAD FINISHED SURFACE SLOPE FOLLOWS THE SIDE SLOPE OF WINGWALL
L o \IA SLOPE 2:1(H:V) OR 1.5:1(H:V)  SCALE 1:28 ABUTMENT
P AS SHOWN ON THE BRIDGE #6 MM 00.35 045 _ 0.01 BRIDGE FINISHED SURFACE
L 0 1 o CONSTRUCTION DRAWING ﬁl
_
S 1
N
: !

IN CASE OF SEVERE EROSION™(SEE NOTE~8) -1 -

PLAN
SCALE 1: 75

@ (1 -

g
S

4-89 MM

T T

0.80

0.30

0.025

SCALE

SLOPE 2:1(H:V) OR 1.5:1(H:V) AS SHOWN ON.

EXPANSION JOINT FILL

2,
WITH MASTIC JOINT FILLER

THE BRIDGE CONSTRUCTION DRAWING

DETAIL "1"

SCALE  1: 20

6 MM © 0.35 BOTH WAYS

1:10

# 25.MM COARSE .GRAVEL.FILTER, 1.00 METER LONG

HORIZONTAL SLOT CUTTING FOR
EVERY PANEL , 0.30 METER LONG

L \—— GEOTEXTILE WEIGHT 200 g/m (MIN)
SLOT CUTTING DETAILS

SHALL CONFORM TO ASTM 3776,
WRAPPED AROUND

CURVE DEPENDS ON PARTICULAR

CONDITION OF GROUND AND ADJUSTED

TO ROADWAY SIDE SLOPE DETAIL "4”
TSCAE 1: 20

7 0.45 0.60
e EXISTING GROUND LEVEL
$6 MM © 0.35 M 9 OR AS SPECIFIED IN DRAWING

BOTH WAYS

6 MM @ 0.35 M
VARIES,

i 1

e

EXPANSION JOINT FILL

WTH MASTIC JOINT FILLER g
SEE CONTRACTION JOINT +—RE-9 MM
DETAL (TYP.) i
E —L (SEE NOTE 7)
DETAIL *2"
SCALE 1: 20
NOTES : REMARK :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

-

3

© o>

NP

©

. BEFORE CONSTRUCTION OF CONCRETE SLOPE PROTECTION , THE EXISTING SLOPE

WHERE EXISTINGSOIL” CONDITION ‘IS "POOR"OR WHERE" THE EMBANKMENT- IS HiGH,

DESIGN MUST BE SUBMITED TO THE ENGINEER FOR APPROVAL PRIOR TO CONSTRUCTION.

THE CONCRETE SLAB SHALL BE 0.10 M THICK.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 25 MPa (255 xo\o:ng
FOR 0.15%0.15x0.15 M CUBE AT 28 DAYS.

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

IN CASE OF SEVERE EROSION, ROCK AND WIRE MATTRESS OR OTHER PROTECTION METHOD

AT TOE SHALL BE PROVIDED AT TOE SLOPE.

IN-CASE OF SEVERE EROSION, AREA AND BOUNDARY OF CONCRETE SLOPE PROTECTION

SHALL VARY DEPENDING ON EROSION CONDITION AND AREA OF EROSION. X

. INCASE OF SLOPE HEIGHT > 3.00 M , SHEAR KEY AT MID HEIGHT OF SLOPE SHALL BE REQUIRED.

0.60

©3-6 MM © 0.35 M
SEE OETAL 3"

96 MM © 350 BOTH WAYS

SHEAR KEY:

SEE DETAIL

SLOPE 2:1(H:V) OR 1.5:1(H:V) AS SHOWN ON
THE BRIDGE CONSTRUCTION DRAWING

P

SECTION B — B
- SCALE

1/2 TRAVELED WAY WIDTH _sHOULDER
WDTH

I R

ROCK AND WIRE MATTRESS
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DESIGN AND SPECIAL PROVISION FOR GABION WALL

N

o

»

Ld

. GENERAL DESCRIPTIONS

GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH, RECTANGULAR IN SHAPE, FILLED
WITH STONE AND USE TO BURLD RETAINING WALLS, REVETMENTS AND ANTI-EROSION WORKS. A FILTER LAYER,
TOOAY 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.

ADVANTAGES OF GABION WALL

GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:

2.1 FLEXIBILUTY: GABIONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAN ADWST TO DIFFERENTIAL
SETTLEMENT AND LATERAL MOVEMENT.

2.2 PERMEABIUTY: 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,

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 50 THAT A RECTANGULAR WRE MESH BOX
FILLED WITH QUARRIED STONE OR RIVER SHINGLE CAN DEFORM IN ANY DIRECTION.

CORROSION AND DAMAGE OF GABIONS

IN THE USE OF GABIONS THE FOLLOWING MATTERS SHOULD BE CONSIDERED.

41 GALVANIZED WRE. HEXAGONAL WOVEN MESH GABIONS SHOULD BE MADE FROM WIRE GALVANIZED
TO BS 443 STANDARD. GALVAMIZED GABIONS MAY BE USED WHERE THE EXPECTED UFE TO THE
GALVANIZED WRE |S SUFFICIENT FOR THE INTENDED LIFE OF THE STRUCTURE. GENERALLY, GALVANIZED WRE
IS USED FOR NORMAL U‘Swg!nza 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
WRE (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
GALVAMIZED COATED OF AROUND 3 — 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINIUM
(SX).AND ZINC (95%) AND SHALL HAVE SPECIFICATION ACCORDING TO ASTM AB56/A 856—98.
n)_.ﬂ>z DO)ﬂmD WIRE i_r_- BE USED FOR SEVERE CONDITION W.Xu\. AS RIVERBANK OR WHERE THE EXTRA UFETIME
OF 8),:20 -w QNDC-EMU

4.3 PVC COATED WRE. THE PYC 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 PYC 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, 1S 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.

DESIGN CONSIDERATIONS

5.1 WALL GEOMETRY
TYPICAL CROSS SECTION OF GABION WALLS ARE SHOWN IN FIGURE 1| DEPENDING ON THE PROPERTIES
AND THE SLOPE OF THE BACKFILL, THE BASE OF A GABICN WALL MAY RANGE FROM 50 TO 90X OF ITS
HEIGHT. IT IS COMMON PRACTICE TO TILT THE WALL BACKWARD AT AN ANGLE OF ABOUT &' (1:10) TO
INCREASE WALL STABILITY. HIGH WALLS MAY REQUIRE A CONCRETE FOOTING, BUT IN GENERAL ONLY, LITTLE
FOUNDATION PREPARATION NEEDS TO BE DONE. THE CHOICE OF EITHER BATTERED OR STEPPED FACES
RESTS WITH DESIGNER;~ STEPPED-FACE RECOMMENDED IF WALL-IS MORE- THAN 3.00 M HIGH —

(A) BATTERED FACE
FIGURE 1 TYPICAL CROSS SECTION OF GABION WALL

(B) STEPPED FACE

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 v»zim ERS

SEE TABLE 2

5.4 DESIGN
5.4.1 CENERAL
GABION WALLS SHOULD BE DESIGNED ON THE SAME PRINGIPLE 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
CGRANITE 26
HARD UMESTONE 26
TRACHYTES 25
SANDSTONE 23
SOFT UMESTONE 22

TABLE 2 SUMMARY OF DESIGN PARAMETERS

ANGLE OF INTERNAL FRICTION

MATERIALS UNIT WEIGHT (KN/CU.M) (DEG) COHESION (KPA)
SELECTED BACKFILL 20.00 32.00 0.00
FOUNDATION 20.00 30.00 0.00
ROCK-FILLED 25.00 - -

5.4.2 EQUIUBRIUM 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

. :_aa_.m THIRD_.OF_THAT. SECTION. ] d._m ﬂ:ﬂcmﬂ Oﬁm.—mb BY. _.xm w>0xmurx9.{.>¢ m>tmaz ;(—n.):rvr,

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 FOUNOATION TO INCREASE THIS RESISTANCE.
WHEN CALCULATING THE MAXIMUM PRESSURE AT THE BASE OF GABION WALL MUST BE rmmm 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

5.4.32  BACKFILL MATERIAL BEHIND GABION WALL IS COHESIONLESS SOIL

5.4.33  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 WATH WATERFRONT
REGION.

54.35 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 STABIUTY (FS—OVERALL)
5.6 MINIMUM FACTOR CF SAFETY
5.6.1 STABIITY AGAINST SLIDING SHALL NOT BE LESS THAN 1.50.
5.6.2 STABILTY AGAINST OVERTURNING SHALL NOT BE LESS THAN 1.50.
5.6.3 BEARING CAPACITY OF FOUNDATION SHALL NOT BE LESS THAN 3.00.
5.6.4 OVERALL STABILITY SHALL NOT BE LESS THAN 1.30.

6. CONSTRUCTIONS

6.1 POSITIONING CAGES
m!—udn m»ﬂ .w.).( WM Pv)ﬂmu m_ZQf< OR JOINED TOGETHER IN GROUPS. WOVEN WIRE MESH
GABIONS MAY BE STRETCHED WITH A SMALL WINGH BEFORE THEY ARE WIRED 70 ADUACENT 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
BETIER APPEARANCE AND TO PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.

~

6.2 MARINE APPUCATIONS
WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIMAL AMOUNT OF MOVEMENT OF
THE STONE FILUNG INSIDE THE BASKETS. THE FILLNG SHOULD BE TIGHTLY PACKED AND THE WIRE MESH
SHOULD TAUT. [T 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 IS IN DOUBT (PH BELOW 6 OR GREATER THAN 12) OR WHERE HIGH CONCENTRATION
OF ORGANIC ACIDS WAY 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 BEGHINING OF THE

CONSTRUCTION OF THE GABION WALL. THE SUBMITTED SHOP DRAWINGS SHALL COMPLY WATH 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 FOLLOWANG:

7.1 PLAN. DRAWING. FOR. EACH .WALL  _. .

7.2 TYPICAL CROSS SECTION DRAWING FOR EACH WALL

7.3 DETAL 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
CGABIONS SHALL BE MESH TYPE “B" WOVEN HEAVILY ZINC OR GALFAN COATED (WTH OR WMITHOUT PVC)
WRE MESH BOXES OF DIMENSIONS IN ACCORDING WITH ASTM A97S.
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
SO 9001 CERTIFIED FACTORY.
ALL MATERIAL SHALL BE SOURCED FROM A MANUFACTURER WHO HAS AN INTERNATIONALLY ACCEPTED
PRODUCT / SYSTEM CERTIFICATION, WHICH ANALYZES ALL ASPECTS OF THE PRODUCT / SYSTEM INCLUDING:
1.1 DESIGN
1.2 INSTALLATION
1.3 MAINTENANCE AND REPAIR, AND
1.4 DURABILITY

2. BOX SIZES .
GABIONS SHALL BE MECHANICALLY PRE-FABRICATED IN SUCH A MANNER THAT THE SIDES, ENDS, LIDS AND
DIAPHRAGMS CAN BE ASSEMBLED AT THE CONSTRUCTION SITE 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 - gn. .
LENGTH, L (M) 1.00, 1.50, 2.00 and 3.00
WIDTH, W (M) 1.00
OEPTH, D (M) 0.50 AND 1.00

DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABOVE STANDARD SIZES SHALL BE WITHIN A TOLERANCE LIMIT OF +
5.00% OF THE REQUIRED NOMINAL SIZE.

THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF ONE METER LENGTH, EXCEPT FOR THE 1.5M
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED.

WRE DIAMETER AND STRENGTH

AU STEEL WIRE USED IN THE FAGRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL BE ACCORDING TO EN10223 - 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED IN
THE TABLE 4.

TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH-OF - WIRE

“

TYPE OF WIRE WIRE DIAMETER (MM) | TOLERANCE (MM) YELD ﬁxn_a \mpm_rm:méﬁ g
LACING 2.20 + 0.06 238
B80DY 270 + 0.08 238
SELVEDGE 3.40 + 010 238

4. WIRE COATING
ALL WIRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WIRING OPERATIONS DURING
CONSTRUCTION SHALL SE_HEAWLY GALVANIZED WITH ZINC OR GALFAN (S% AL — ZINC), IN ADDITIONAL, THE
PYC CAN BEUSED WHEN, SPECIFIED TO B, ADMITIONAL GOATNG TO THE: ZING OR GALFAN WIRE. ™HE
COATING TYPE SHALL BE AS SPECINED 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
270 T R
3.40 265

FOR GALFAN (SX AL ~ ZINC) COATING, THE COATING SHALL MEET OR EXCEED ASTM A 856/A 856M - 98
QLASS _gggggﬁqugdrmm;uam\g.x.gﬁgp

COMPGSITE OF THE GALFAN COATING SHALL BE' CONSISTED DF "5 ALUMINUM AND 95X ZING™ -~~~

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

THE AOHESION OF THE ZINC OR GALFAN COATING TO THE WIRE SHALL BE SUCH THAT WHEN THE WRE 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 PAR OF WIRES THROUGH THREE HALF-TURNS
(COMMONLY KNOWN AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVEUING IS PREVENTED.
DOUBLE~TWIST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CAN
BE SPECIFIED IN TABLE 6.

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

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 BOOY 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 THE SELVEDGE WIRE ON THE BASE OF THE GABION.

SIMILARLY, THE DIAPHRACMS 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 M. NO ROCK SHALL PASS THROUGH THE MESH.

10. ASSEMBLY
PRIOR TO ASSEMBLY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE GROUND AND STRETCHED
TO REMOVE ALL KINKS AND BENDS (FIGURE 3 (A)).

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

THE FOUR CORNER EDGES OF THE GABION BOXES SHALL BE LACED FIRST, FOLLOWED BY THE EDGES OF
INTERNAL DIAPHRAGMS TO THE SIDES (FIGURE 3 (8)).

IN AL 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 LAGING OPERATION
(AIGURE 3 (C) AND 3 (D)). EACH LOOP SHALL BE PULLED TIGHT TO PREVENT THE JOINT. OPENING

DURING FILLING, TIGHTNESS OF -THE-LACING IS ESSENTIAL. .

(A) (®)

© : (©)
FIGURE 3 GABION ASSEMBLY

11. ERECTION
ASSEMBLED BOXES, OR GROUPS OF BOXES, SHALL BE POSITIONED IN THE STRUCTURE. THE SIDE, OR END,
FROM_WHICH WORK IS TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR

" STAKES ORWVEN INTO THE GROUND AT THE CORNER. THESE STAKES MUST BE SECUREDAND™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
" TINAL STRETCHING OF THE GABION ‘BOXES SHALL"BE'CARRIED-OUT USING A PULL-UFT-OF AT -

LEAST ONE TON CAPACITY, FIRWLY 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. FILLUNG
FILLING SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION.
THE FRONT FACE AND ALL OTHER FACES WHICH WILL BE EXPOSED IN THE COMPLETED STRUCTURE
SHALL BE "HAND PACKED" MITH 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

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 TO PROVIDE A LEVEL SURFACE FOR SUBSEQUENT LAYERS.

®
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.
LIDS 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 EAGH 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 SUBMITIED AT LEAST 30 DAYS BEFORE STARTING THE
WORK. THE DETAIL.OF- DOCUMENTS FOR,PRODUCT-APPROVAL ARE AS BELOW,
- 15.1 COPY-OF 1509001 R,
2 TECHNICAL DATA-OF THE PROCUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
3 PRODUCT SAMPLE (1 PIECE)
TEST REPORT OF THE PRODUCT MATERIAL. THE TEST SHALL BE CONOUCTED BY DOH OR
REUABLE INSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW:
1541 WIRE DIAMETER (INCLUDE MESH WIRE, SELVEDGE WIRE AND LACING WIRE)
15.4.2 COATING QUANTITY (ASTM A20/A SOM-95A)
15.4.3 TENSLE STRENGTH OF THE WIRE (ASTM E-8)
15.4.4 CHENICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN COATING ONLY)
MATERIAL SPECIFICATION OF GEOTEXTILE
1. CEOTEXTILE USED FOR GABION WALL
1.1 GEOTEXTILE WILL BE USED FOR FILTRATION AND SEPARATION BETWEEN GABIONS AND BACKFIL/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

TYPE OF WIRE STANDARD _ uNIT “ ?a,vnacﬁav
POLYESTER OR POLYPROPYLENE NEEDLE PUNCHED NONWOVEN GEOTEXTILE
NOMINAL MASS T |iS0 G884, ASTM D 5261 g/sqm. 2200
FLOW RATE (100 MM HEAD) IS0 11058, BS 6906:3 | litre/3q.m./sec 2100
APPARENT OPENING SIZE, AOS (095) ASTM D 4751 mm <om
CBR PUNCTURE . 150 12236 N 2000

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

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

1.5 THE GEOTEXTLE WHL BE PLACED TO THE DRAWING. THE 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.

1.8 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 9001 CERTIFICATION

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

1.8.3 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./CUM AT 0.33 M VERTICAL ‘CENTERS IN"T M HEIGHT GABION BOX TO'PREVENT DISTORTION  OF

THE GABION UNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 'S (A)). THESE

BRACING WIRES SHALL BE WRAPPED AROUND TWO OF THE MESH WIRES (FIGURE 5 (B)) AND
EXTEND FROM FRONT TO BACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED

ENDS AT A RATE OF 4 NOS./SQM OF FACE.
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ROAD WIOTH 1 ROAD WIDTH
FREE BOARD 2 0.5/ aames _ |
50 m eum/ A
B 0.2 L
u xﬁ —~ |\_ _
r === P o i .
3 m " _JABLE 1 GENERAL ARRANGEMENT OF GABION BASKET IN EACH LAYER
4 3 : . - —
wl Wn SELECTED — WIDTH OF EACH LAYER (B) FROM UPPERMOST TO THE BASE (METER) QUANTITY OF GABION USED, BASKETS LA s
r - BACKFILL M 1.0 x 1.00 x 0.50 | 2.00 x 1.00 x 0.50 | 1.50 x 1.00 x 1.00 | 2.00 x 1.00 x 1.00 | CAPACITY (MiN)
_i ! ™ | B | 82 | 835 | B¢ | 85 | 85 | 87 | 88 | BO | BUO | 81 i P pass P (KNAZ)
3 v
L6 A ¢ g g 2.00 1.00 1.50 - 1.00 0.50 70
It) S 3 s uwu‘%\w,sm%:amg i s 300 | 100 | 150 1.00 1.00 150 90
1 % . . v \ 4.00 150 | 2.00 - - 200 4.00 105
EXISTNG GROUND | LB 3 wwmu e L EXISTNG GROUND -
% e b . ) .500 1.50 2.00 % - - 3.00 5.50 125
- | - 8.00 1.50 2.00 350 \%AW\ = sl i - - % - icw -~ 3:00 750 : 145 -
VARIES o 7.00 150 | 200 350 | 400 , - = 4.00 9.00 160
7 s 44 .

WNM&E%NW 800 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 [ EdS & 4.00 4.00 12.00 180
ROCK—AND-WRE 900 | 100 | 150 | 200 | 250 | 300 | 350 | 40 | 450 | s00 |[de8/) 3.00 2.00 9.00 11.00 200
MATTRESS (SEE NOTE 3) == CUT SLOPE LINE 10.00 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 550 | \o\ : 2.00 3.00 9.00 14.00 215

CONPACTED SO E O— FILTER MATERIAL %
vities / PERFORATED P.E. OR P.V.C. PIPE WRAPPED AROUND WITH GEOTEXTILE LEGENDS:
— CONCRETE SLAB (IF REQUIRE s
e ﬁv»nﬁomwv_rﬁ RECURED) E ~ EMBEDED LAYER (E) TO THE EXSTING V7 - euseven iaver (€) 0 we existne U777 - euemeo uver () 1o e exsmne
GROUND 0.50 M GROUND 1.00 M GROUND 1.50 M
1.00
YPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TO WATERFRONT —
(ANGLE OF BATTER O DEGREE) 100 lﬁa%
SCAE 1: 50

1o
g
5

& 1 .

. &
of B i | i
. . gisess . . 0. % 200 . . 050) i %

h
.

2.00 2
0.50
3.50 T ﬁ_.S __.oo % a_.g 78
400 5.50 6.00 6.50
HEIGHT 2.00 M HEIGHT 3.00 M HEIGHT 4.00 M HEIGHT 5.00 M HEIGHT 6.00 M HEIGHT 7.00 M
GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 2.00 TO 7.00 M NOTES :
SCAR 1. AL DIMENSIONS SHOWN ARE IN METERS, UNLESS QTHERWISE INDICATED.
(100, 2. THE SHAPE AND NUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1
ARE ONLY RECOMMENDATION. THE CONTRACTOR SHALL susmT
1.00 I |m_.uo COMPLETE DESIGN COMPUTATION.
3. IN CASE OF SEVERE EROSION, ROCK~AND—WRE WATIRESS OR OTHER PROTECTION
e - j = B S T= - 00| A <. METOD AT TOE SHALL BE PROVDED AT TOE SLOPE.

REPORT AND SHOP DRAWING TO ENGINEER FOR APPROVAL BEFORE BEGINNING
OF THE CONSTRUCTION.

5. 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.

7. SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH-S 105/2550.

NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE

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

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

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

BASE OF GABION ABOVE THE WATER LEVEL PRIOR TO THE CONSTRUCTION

OF GABION WALL.

-

o

j 4. CONTRACTOR SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS, SOIL INVESTIGATION
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LENGTH (L) TO BE COMPUTED : TRANSITION OF HIGHWAY ROADWAY WiDTH TO BRIDGE ROADWAY WIDTH ,
FROM FIG OF SECTION @ - (&) AND TAPER 1:20 (MIN)
=10.00 M. FOR CONCRETE PAVEMENT HIGHWAY COMPACTED POROUS BACKFILL
MATERIAL (SAND FILTER)
i |1|!||14|1]||y|||',||:}x|~wl:«[||l||’||}t|m 4
g { 1 HIGHWAY
m g A NORMAL SLAB OR NORMAL PAVEMENT ! % Rosount wom
By i
N ﬁ H -~ EDGE OF A
VW i 7 DGE OF ROADWAY
,~——EDGE OF SHOULDER NORMAL SHOULDER WIDTH E 4 CRUSHED ROCK 3/8™-2"
o . _ | GEOTEXTILE, WEIGHT 140 G/M>(MIN.)
______;____.;____M__._;mt___:____._ M_.__:_.“; ____;__;__;___;_T . SHALL CONFORM TO ASTM. 3776
CURD OF BRIOGE. OR SIDEWALX 1 " DETAIL "2 PVC. PIPE # 0.10 9 1.50
NOT TO SCALE WEEP HOLE $12 MM. AROUND
mAl_
BRIDGE NORMAL CROWN SLOPE BRIOGE NORMAL CROWN SLOPE HIGHWAY NORMJL CROWN S0P
TRANSITION OF HIGHWAY CROWN SLOPE TO BRIDGE CROWN SLOPE L PLAN
LONGTUDINAL SLOPE 1:400 ROTATING PAVEMENT SURFACE HOT TO  SCALE

/ &
’ SOEWALK IEE':I»;} . SIDEWALK
T —————ASFHALT SURFACE TOPPING SEE (NOTES)

WITH TACK COAT ASPHALT mexL«M TOPPING WITH TACK COAT

————-——DB12 @ 0.20 (SEE NOTE 4)]

—1—@ SEE TABLE

2-0812 D.@ st st ﬁ@
DOWELS (FOR CONCRETE PAVEMENT HIGHWAY ONLY) S s T Ilﬂ.!..l..r_
3
k |

i&%gw:azaxgzoﬂmv)ﬁﬁﬁz_gi mmol_._02>l>_n0xWO>OE><E_4IM_OM<<>_1X
OR BASE COURSE FOR FLEXIBLE PAVEMENT HIGHWAY SCALE 1:50
CRUSHED ROCK 3/57-2"

3

SHOULDER BRIDEG @)« WIOTH s SHOULDER

v~ jl%« 'SURFACE TOPPING WITH TACK COAT
e N == (SEE NOTE ¢_

2-0812
FINISHED GRADE UINE
DETAIL SEE 010, 0812 © 020 SEE ABLE FINISHED GRADE LINE .
OWG. PB-101 / / ~\ T
7 P | <
. . ; = - S v { . o te -
BRIDGE o y R Yotk 2 i - - =
&7 A [XLE
T e —y | |
ELASTOMERIC BEARING PAD S P T 0.0 | Jo20)
DOWEL RB25 @ 1.00 (L=0.60) rlI@wmm TABLE _ L (1) THICKNESS ECIFED || o PAVEMENT STRUCTURE AS SPECIFIED IN
2\ COMPACTED PORQUS WATERIL PAVEMENT  STRUCTURE AS SPECIFIEL] IN TYPICAL — TYPICAL CROSS SECTION SHEET
PVC PIPE 8 0.10 © 1.50 (SAND FILTER) I CROSS SECTION SHEET

X SEE DETAL “2°

i)

SLAB LENGTH (1) i = o
(MIN 5.00 - MAX.10.00) B
. a8 e,
SECTION A — A o s
SCALE 1:25 _
e I T EEEEE——E———— - e e e e e — SR e e e S .‘..wv_‘..ﬂﬂg, UCTURE _AS SPECIFIED IN . CAPERSY
TYPICAL CROSS SECTION SHEET
NOTES SECTION B — B FOR ROADWAY WITH SHOULDER
1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED. 5. THE COLD MIXED AND THE HOT MIXED ASPHALTIC CONCRETE FOR SCALE 1150
2. THE CONSTITUANT OF THE CONCRETE MIX. PER. CUBIC MUST THE TOPPING AS STATED IN THESE NOTES WILL BE CONFORMED TO THE SPECIAL
BE AS FOLLOWS-PORTLAND CEMENT 350 KG. SAND 0.43 CU M. PROVISIONS FOR ASPHALT TOPPING ON THE APPROACH SLAB STATED BY
CRUSHED ROCK OR GRAVEL 0.86 CU M., SLUMP OF THE CONCRETE THE MATERWL & RESEARCH DIVISION DEPARTMENT OF HIGHWAY.
SLUMP NOT BE HIGHER THAN 100 MM. WITH AN ULTIMATE COMPRESSIVE 6. THE COST OF THE APPROACH SLAB SHALL INCLUDE THE COST FOR
STRENGTH OF STANDARD CUBE 150x150x150 M. NOT LOWER THAN 35 N/MuZ THE ASPHALT TOPPING ANO THE TACK COAT AS STATED IN THIS DRAWING (IFF ANY)
AT THE AGE OF 28 DAYS.
3. REINFORCING STEEL MUST CONFORM TO THE STANDARD TiS.20 FOR REMARK TABLE SHOW THE DETAILS OF THE APPROACH SLAB
THE ROUND BAR AND TIS.24 CLASS SO 40 FOR THE DEFORMED BAR. 1. FOR SKEW BRIDGE. THE SLAB LENGTH (L) WILL BE THE SHORT S8 LENoTH THICKNESS REINFORCEMENT
4. THE ASPHALT SURFACE FOR THE TOPPING ON THE APPROACH SIDE OF THE APPROACH SLAB BUT THE THICKNESS AND THE (LeL1) m
SUB SHALL BE AS FOLLOWS REINFORCEMENT SHALL BE EQUVALENT TO THOSE OF THE SLAB WM. . o @ ©
4.1 FOR CONCRETE PAVEMENT HIGHWAY ON SOFT FOUNDATION WITH WITH THE SLAB LENGTH (L) EQUAL 0 THE LONG SO OF THE 5.00 0.20 0812 0 0.25 0812 © 0.25 0812 0 0.25
ASPHALTIC CONCRETE TREATED SHOULDER, 50 MM, THICKNESS OF seeROACH SUB, 6.00 0.22 D816 0 0.20 0812 © 025 0816 © 025
HOT MIXED ASPHALTIC "CONCRETESHALL' BE USED"AS THE TOPFING 2 sthon0 chomistee 7.007 5 024 DB20° 0 0.20 [~ 0812 ©-0.26-| - DAIG @ 0.25 - . . o
4.2 FOR CONCRETE PAVEMENT. HIGHWAY ON SOFT FOUNDATION. WITH PN
BITUMINOUS SURFACE TREATMENT TREATED SHOULDER OR NONTREATED S3-BRIDGE. NORMAL CROWN SLOPE et 228 o s “\“.Mw 018 2,025 KINGDOM OF THAILAND
SHOULDER, EITHER 50 MM. THICKNESS OF COLD MIX ASPHALTIC CONCRETE Lo 020 o 00z | o2 e 0. el AL MINISTRY OF TRANSPORT
OR 50 MM. THICKNESS OF HOT MIXED ASPHALTIC CONCRETE SHALL BE USED. 19.00 2% feas © 025 Megon Jiern DEPARTMENT OF HIGHWAYS
4.3 FOR CONCRETE PAVEMENT HIGHWAY ON NORMAL SOIL FOUNDATION STANDARD DRAWING
zomgq SURFACE TOPPING SHALL BE REQUIRED AND BRIDGE APPROACH SLAB :
THE APPROACH SLAB SHALL BE RAISED TO THE FINISHED GRAOE UNE
44 FOR FLEMIBLE PAVEMENT HIGHWAY WITH ASPHALTIC CONCRETE. 0"~25" SKEW REINFORCEMENT AND POROUS BACKFILL DETAILS
SURFACE, THE MIN. THICKNESS 50 MM, IS THE SAME AS DESIGNED : noM. & ConsuLTanTs _n:mnxm.: PR AT lpaTE: OCT 2015
THE HIGHWAY ASPHALTIC CONCRETE "SURFACE YopFING. . o . - - E e : 1 i : T B N T T REAE: AT 1
45 FOR FLEXIBLE PAVEMENT HIGHWAY WITH BITUMINOUS SURFACE TREATMENT : . . TED: . 8\ s
SURFACE, ETHER 50 MM. OF COLD MIXED ASPHALTIC CONCRETE OR 50 MM. e owaNo. AP-101
OF HOT MIXED ASPHALTIC CONCRETE SHALL BE USED. Sa— M g
R Rewsion sownge | oAt (o omecron Goeky SHEETNO. 294
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~ -~ LEAN CONCRETE 1:3:6 BY VOLUME

— = — ” - . = ~ 4
L E 2 -,
MORTAR: MON BRICK
vgﬂm_znl) CONCRETE SLAB BLOCK OR PAVING BLOCK
0.10 RETAINING WALL TYPE 2A (FOR SIDE WALK
JOARS! X N
. \\(|n 50 DS M. () —I 0.05 Ooznmﬂ.ﬂ SLAB BLOCK OR PAVING BLOCK A v
I o e o RN \b S sanimi o) nrbailliii
- EARTH FILL UNDER SIDEWALK H (M) | 0.610.70 0,80 0.9d[1.00]1.10[1.20[1.30] 1.40] 1501 1.60]1.70 [ 1.80] 1.90]2.00
m 11 B (M) _|o0.65 0.70] 0.75] 0.85¢ 0.90] 0.951.00/1.05] 1.15] 1.25[1.30[1.35| 1.40 1.4511.50
- - EARTH FILL UNDER SIDEWALK
2 ] = = YikPa) | 30| 35]35] 37| 40 43| 47 [ 50| 53| 54 | 57| 60| 63] 66| 70
b w —SLEEVE PN.C. PLE ¢ 1
3 SLEEVE P.V.C. PIPE o 17 2
. \lazoc:.u UNE m RBY © 0.10 M
4 iEr=
— M Sy o _ : — RETAINING WALL TYPE 2B (FOR SIDE FILL)
= LEAN. CONCRETE 1:3:6 BY VOLUME ks fat Ttis e Lt ot . T = LEAN CONCRETE 1:3:6 BY VOLUME - (S
: s s

0.05

"=~ COMPACTED COARSE SAND

mm._.\cz_zo WALL TYPE 1A MASONRY BRICK WALL

SLEEVE P.V.C. PIPE 8 0.10 M—|

1:10

\\lgmm SAND 0.05 M (MIN,)

EARTH FILL UNDER SIDEWALK

FOR H £1.50 M
FOR H > 1.50 M

1"CRUSHED ROCK OR 1" GRAVEL

SHALL CONFORM TO ASTM 3776
WRAPPED AROUND

8
N 1 2

0812 @ 0.20

GEOTEXTILE WEIGHT 200 g/m? (MIN)

CONCRETE STAB BLOCK OR PAVING BLOCK

H = 0.61-2.00 (MAX.)

COMPACTED COARSE SAND

ti10

mm,;_z_zo WALL TYPE 2A

LJ_‘Q!Q]OI 0.30 T

= COMPACTED COARSE SAND

mmﬂZZ_zn WALL TYPE 1

0.20

9 0.50
o

B CONCRETE WALL

1:10

" RETAINING WALL DIMENSION

H (M) 0.61} 0.701 0.801 0:90{1.00{ 1.10/1.20{ 1.30 _.ST.S 1.60 1.80{1.9012.00

1.70
B (M) |0.85 0.951,00/1.05]1.15/1.20]1,25]1.30 _;o_rmo 1.60/1.70{1.85[1.95(2.15

ukPa) | 42| 46| 51| 85

58| 63[es[72] 75|77 | 0| 63| 84| 87 67

SHOULDER
SIoE sFI,‘V&&\V‘

DB12 ® 0,25 M FOR
o M FOR

by

SAND EMBANKMENT

0B12

DB12 © 0.25 M FOR
M FOR

H st
0812 @ 0.25 H > 1.50 M

1" CRUSHED ROCK OR 1% GRAVEL

SLEEVE P.V.C. PIPE® 0.10 M

- m*
EXISTING IND.

WRAPPED ARCUND

0.30

"/~ GEGTEXTILE WEIGHT 200 g7m “(WiN) ~~ T~
SHALL CONFORM TO ASTM 3776

\wl D812 @ 0.20

H = 0.61-2.00 (MAX.)

BN

|

dob_

0.30

COMPACTED COARSE SAND ——— =

0.25

1:10

mm.;_Z_zo WALL TYPE 2B

o:t0]

0.10

NOTES:

1. )C. DIMENSION ARE IN METERS :Z.mmm OTHERWISE _299@

CONCRETE SHALL HAVE A MINMUM - ULTIMATE: COMPRESSVE STRENGTH OF 35 WPo (357 xc\nsd
FOR 0.15x0.1540.15. M ‘CUBE AT 26 DAYS.

3. CONCRETE COVER SHALL BE 0.03 M EXCEPT FOR THE FOUNDATION m.sgﬁ. WHICH CONCRETE
COVER SHALL BE 0.05 IN CASE OF THE MARINE CLAY, CONCRETE COVER FOR THE OTHER PART
OF THE WALL AND THE FOUNDATION FACING THE MARINE SOL SHALL BE ADDED 0.025 M FROM
THE DIMENSIONS SHOWN ON THIS DRAWING.

AL ‘REINFORCING STEEL SHALL BE INTERMEDIATE GRADE

DEFORMED BAR (CONFORM TO TIS 24, SD 40) EXCEPT. FOR BAR

DIAMETER LESS THAN™ _N!{§§§<mmg~saﬁn§

(CONFORM 10 TS 20,.5R 24). &

IN CASE OF SPLICING, REINFORCEMENT SPLICING SHALL

BE'MADE BY BUTT-WELDING WHICH THE STRENGTH OF WELDED

JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH OR BY

»

a

o

. ‘ggwtx;ﬂ!n;vgggﬂﬂrmwmguc

TIMES THE BAR DIAMETER FOR ...xm INTERMEDIATE GRADE
REINFORCING STEEL (40 TMES d..m BAR DIAMETERS FOR STRUCTURAL
GRADE REINFORCING STEEL). LOCATIONS OF THE LAPPED BARS SHALL BE
SPACED APART :zcmx CONSIDERATION OF THE ENGINEER.

6. THE R.V.C. PIPE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 135, THE SLEEVE
SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE
TO THE ROADSIDE BUILDING. IN- CASE OF NO DISTRIBUTION. PPE OR NO ROADSIDE BUILDINGS,
THE SLEEVE ‘SHALL ALSO BE-MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER .
SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENDS OF THE SLEEVE SHALL BE
PLUGGED WITH P.V.C. PLUG WHEN NOT IN USE.

[ KINGDOM OF THAILAND -
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