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1.6 MAWNSaUIAT AUOY Aufn YaInenasieeseulaiuy o was

Tdgms K = 0.25 + 0.15 It/lo + 0.10 Ct/Co + 0.40 Mt/Mo + 0.10 St/So

AN 2 A
2.1 NuAL el NSYRRY MIENAY MIURDARY N1SYAVINALY Msnduuasnau
MIYA DUUABAWLY LTBY AABY AUAADY AUNULN Auve Jwadldinsesdnainsesdionaufufiau
dwiumsnudulimnemuiinmaufuvenienieTaguniinismivaunuaufves
V) Sy o asi O @ | T ) ad o« < s:
Taqtu wagdideimuaisnisan sauvidnisundauiulneldieiodng  iesesliana welulduinsgu
o 2/ 1] =i ar i ar =4 d
aunimuall Wuderiununeadinouuvisleuralseni
el Tsafisnuuseinn  EMBANKMENT, EXCAVATION, SUBBASE, SELECTED,
MATERIAL, UNTRETATED, BASE sy SHOULDER
T9gms K =0.30 + 0.10 It/lo + 0.40 E¥/Eo + 0.20 Ft/Fo
2.2 ywituFen ety ouivsuelugdunissaulutuliidussdsuouldaumun
#nein1s leglutarinsyminiulvgezusumeiugesvionsinvuiamieg wazvsgliidugesin finns
e W S o ad a wa v A4 o o A - v
muasananRresTanuasiiveimuIsujUalaeldinsedns wnsadlanavsoussauuaslvivenemiy
=t - q‘, - - IA“-) =5 ar A ar s L
TIfuiuie NuuGseww ienuiulngnlidnvaadeaiaiu edssdiunmsinesimaeves
APRRIUAZYBIE1N
l9ges K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo
23 nusuladiu wineiy uazsedaiuing W sseegmudnell-ndulszanu
' a a v - gt w o - &
Lifiu o Alawns spnunuzszlngledtnaddinalingugs

Tgws K= 0.45 + 0.15 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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Vaaadl 3 Vg
3.1 UAIY PRIME COAT, TACK COAT, SEAL COAT
T9gms K = 0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 MUAIN SURFACE TREAIMENT SLURRY SEAL
Tdgns K =030 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 9URIN ASPHALTIC CONCRETE, PENETRATION MACADAM
dams K = 0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo
3.4 nuinouueeunIaEiumEn mnells Mouussuninildindnady Seszneuse
ArunsUvAnduvIensunsavannddouiin (WELDED STERL WIRE FABRIC) dnifiee (DOWEL BAR)
winfa (DEFORMED TIE BAR) uavseesiasineq (JOINT) sil ivansmusistausuiuaeuninedy
widnullaueeasnu (RC. BRIDGE APPROACH) #ne
Iogms K =0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 yuessuehnsuniaEsuminuaswlenn el viersundmaSumandmiu
swsyie (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) snusneszunimeuniswesuwmén
NuMARBLNIAESIMENTNTTIBTLAsUS naARedE Ty SankeuUeRnABunImESLwENLaTY
ARUNSALES AN DUTTIULUULAYA Y UAd ARty (WU nutawn (MANHOLE) viaYosasTnsén
viofewansluir Judu
logms K= 0.35 + 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 lpseEdrouninESLwEnLarulauiusas mnefs dgwursundeESIWEn
Tassafugusnaeuninaiuminaoaswiu  (RC. BEARING UNIT)  viewdesunsuniniasauman
(RC. BOX CULVERT) wednilasiadensunisasuman Woutundenounioadumin vifeuise
Aaun3RaImEn warAsieadBuiildnvaradreadaiy
dgms K =0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 yulAs@Euvan vuneds dagwuwmandwiurudutuouy lasuwandmiu
Andatheareselouiugs enlwiusege @iy ailnsvien vienulasavinduiitidnume
pdeadety wilisufinduanlasavinansdwansiniiihondawissamalng
logms K = 0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + + 0.40 St/So
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4.1 yuomsvalssnulismuumdn el erasaeunIaEiumanslaaeg
finoadndlununnesdaiviennssszuneh emurssiulasvIaUTinani 1w viessure vhan
s dewiuh vieasn loveu uarenmsvausynueiinduq Aldfiviuszunemdn wiinudsnuoas
saUszuIueivie) WU dhevnsssunetinduy vieenasralsenulssnevvaadeu sy
lgws K= 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
4.2 eIASTaUTEMUSINUIUIMAN wanefia errsreunIaEsuanTiinaie
froasuluunaosdsivionaesssuie emuaussiuuasviotiunanh 16ud viedaiudun
vioszueni Usegszuneh ossth vieren uazamsTaUsEUYHAdnY Fiuuszuneh
wildiufisnuermsvayssmurunalvg) W she neszuieidy viisemsvassmulssnauyes
Fouudy
l9gas K = 0.35 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 uIusEnne TRASMRACK wae STEEL LINER vanefis viussunewdniaiesninu
uarlAsaensaamia BULK HEAD GATE wazamuviewdn
ldgns K = 035 + 0.20It/lo + 0.45 Gt/Go
4.6 MUWENE3IADUNSA Wae ANCHOR BAR. manedls wdniduiildiasulununsundauas
wmin ANCHOR BAR westiurs mesvusthdu viiemasvaussnudsvneveeadou duifamuen
Feamzaumindnarminiu
Wgns K = 025 + 0.15 It/lo + 0.60 St/So
4.5 upsunialinuwdnuazreuninaInaaes vanele mureunIRESIWENTIinduTes
WEnBENIIKENANINFINTDINIURNY TMassunETdurioarmsTaUssuUsEnouseadou Faildg
LenTBewIzuRuUASa NIy
ligns K = 040 +0.15It/lo + 0.25 Ct/Co + 0.20 Mt/Mo
1.6 9ane et msnewieuvisivionguunaglulidesnii 18 findums Tuduiu fiug
vizeRuTuanIin Lﬁaé’mﬁmﬁwgu WAzl IR UTINLTNSIUTINDIATYEUTEVIU AULLAZEIATTANNY Lag
mssadntmu
lgns K = 040 + 0.20 lt/lo +0.10 M/Mo + 0.20 Et/Eo + 0.10 Fi/Fo
0.7 swdndminju Adndminjuaziuvioan Wiangsafudiaeuwamuduiism
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et 5 euszuvanssyUlan
5.1 91uevie AC way PVC
5.1.1 Tunsdifidaduddamvieuazvsegunsalli
T9ams K = 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 lunsdifSudradugianivie AC uaswsegunsal
ldgms K= 040+ 0.10 It/lo + 0.10 Mt/Mo + 0.40 Act/Aco
5.1.3 TunsalfSudraduddavvia PVC uazviegunsel
lHgms K = 0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo
5.2 unvemdnmiluauazvio HYDENSITY POLYETHYLENE
5.2.1 lunsgiffindndanvisuazvsogunsalld
Itgns K = 0.40 +0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
5.2.2 lunsaififFuiradudiamviemdnnilvuasuieguasaluaslvisanionu
TRANSMISSION CONDUIT
ltgns K = 0.40 + 0.10t/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
5.2.3 TunsalfgFuihadugdavivie HYDENSITY POLYETHYLENE wazvisegunsel
ligns K = 0.50 + 0.10lt/lo + 0.10Mt/Mo + 0.30Pet/Peo
53 uUFulssszuuglusddaiiuaznu SECONDARY LINING
ldgns K = 0.40 +0.10 It/lo + 0.15 Et/Eo + 0.35 GIP/GIPo
5.4 UMY PVC Yusienaunia
‘['ﬁgﬂ‘i K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVCt/PVCo
5.5 nuNYie PVC nauvsy
ldgms K = 0.25+0.05 t/lo + 0.05 Mt/Mo + 0.65 PVCt/PVCo
5.6 NuNwiemdnewdined
lgms K = 0.25 +0.25 It/lo + 0.50 GIPt/GIPo
ﬂizLﬂ"v’!mmmzqm'i'FfE]I‘IJﬁLQW’]sd’luﬁBﬁ%ﬂd’ﬂﬂﬂﬂﬂ'ﬁlﬂﬁ’]ﬂﬂﬂwﬁmLLﬁﬂﬂﬁzLﬂﬁlﬂﬂLﬁﬂﬁu
5.7 nuneadszuvaedusiguazanillviden
5.7.1 vhnsaalasavinaedaargunanl Tuvsnuiassgunsaliihaniliniheos
dmdunuiasaiasaninaneduargunel Usnaumednunzaudiiie PRELIMINARY
WORK (8131 BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE
ASSEMBLIES. CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES
GROUNDING MATFRIALS

dwivnuieasgunsallvannilwddes waneds lwwemsiansgunsallwivindu

ldges K = 0.60 + 0.25It/lo +0.15 Ft/Fo
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5.7.2 wneai1egusnialviil (TOWER FOUNDATION) uasaiufiads BOUNDARY POST
logmns K = 035 + 0.20t/lo + 0.20 Ct/Co + 0.10 St/So + 0.15 Ft/Fo
5.7.3 nuneasng umngunsallwihandlndes
gns K = 050 + 0.201tlo + 0.15Ct/Co + 0.15 S/So
5.8 NundBLaEABAEILINABUNTASAWTS
58.1 ymuadunsunRSaLss
gns K = 0.35 + 0.15lt/lo + 0.20Ct/Co + 0.30St/So
5.8.2 U diuwuy CAST IN PLACE
Tdgms K = 0.30 +0.10 It/lo + 0.25 Ct/Co + 0.35 St/So
Ussinmauuargraraluilldlamzauneatsvesmsivihduniniawiniu
5.9 NUNeaiNEBdILTGITFUULTIIU 69 — 115 KV.
59.1 lunsdlfiriraduitaviasuazvegunsallv
l¥gms K = 0.80 + 0.051/lo +0.10 M/Mo + 0.05 Ft/Fo
59.2 TunsdififfuiadugiamTanviegunsel
ldgms K = 0.45 +0.05 It/lo + 0.20 Mt/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo
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K = ESCALATION FACTOR
It = filsmguilaailuvasUsuna luifsufidsnuusasnn
ar L 0‘1 A -
lo = swdseguilaamivvesUssme luisunilagesusenangan
Ck = fnsIABIus TuRsuRdsuLiazan
r e =l o = A
Co = auisIAmuus lumsundagaalseninsian
Mt = eeilsendagneadns (bivaumdnuazdiuus) lufoufidinuusazan
Mo = swilsendagneads (Livawmdnuasdung) ludouiilagenszninsm
o = & = = '
St = AYUTIAWAEN LURDUNANTULAAL I
v a < - &l
So = pedsiavan ludeundaeaalseninsian
Gt = grisavanuiussuiRanluUsena Tudeauidsuusazan
Go = friisawanurussuinaslulszing luRsuiilsaeesUszningian
s e '3 = -J ] 1
At = gvilsauaaian ludsuindsnuusazag
ar d -,
Ao = gatsmueaiay Tusuillagaalseninsian
Et = fatsIAeTasdnTnaLazusAe lumaufidsnuusazan
e d ar - o L3 = ql -
Fo = PYUsIALATEIINTNALATUS AL luneunUayeslseningien
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Ft = svdnembiufiwenui luoufidsnuusasnn

Fo = sulvemidufieanyui: ludeufilasesussmasmm

ACt = seidsnviedwudledu lufeulidanuusdaszan

ACo = saflsaviaduudledu lufouiidavasisznasim

PVCt = sriisinvie PVC luifeuiidsuusiazan

PVCo = suiisiamie PVC luideuiidagnslszmasan

GIPt = sefiseviewmdneivdned ludeufidenuusazan

GPo = silsamiewanondingd ludeuiilavasszmasm

Pet = wilsiAvia HYDENSITY POLYETHYLENE luifeufidsuusiasan
PE0 = swilsiavie HYDENSITY POLYETHYLENE luideuiiidagesUseninsen
Wt = dailsimanglni Tudeuiidgsuusazan

Wo = safisiananelni luieuiidegac/szninsen
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SUMMARY OF QUANTITIES
amrafoalusyurey
Tronmursa s innrinnamege
sruiastuRniEER e
AMEISMINBLTY 4277 FDNATUAY 0100 Ao ¥y - Tune .

SEa N04000 - RUEHOTS
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21 w2545
d ) — e I fuy FACTORF wensedu e
mlwa: ity wiieat tiluiiu uhimz i

1 [REMCVAL OF BXISTING CONCRETE BRIDGE AT STA14034.951 <~ LS. 1994 51,0000 51,200.00} 12193 ©5,500.16 550016} 45,500.00 £5,500:00

2 |CLEARG AND GRUBEING (rwirnsnd) SQM. 210000 84 B,095.00 1.2193 481 LOF 52900 Coars | 10a@s00

3 [SCARIRCATION & RECONSTRUCTION OF EXISTING BASE 10 ChA. (MIN) THICK < SQM. 1690600 1512 24201072 1.2793 19.34 309,556,09, L1028 308,115.50

"4 Jeasmh Bxcavamon < cum 297000 4772 141,728.00,1 1.2793 £1.04 151.233.5@ T sl 18L170:00
5 Jeanmy s UM, 4,190.00 1945 615,206.40 12793 28850 10289104 - 2875 1,002,262 50

¢ |PoROUS QACKFLL UM, 17.00 ST 16,757.24 1.2793 126103 2143751 L261.00] 145700

7 |sELeCTED MaTERAL &= / CUM. 1,840,060 NG 479,796,404 12793 33359 611605.60; 1 33300 S13,60000

0 |301, AGGREGATE SUBBASE ~ UM 1,656.00 | 26876, 195,066.56 12793 34382 54936592 . 3037 569,250.00

o |crusHEs Rook soIL AcGREGATE TYPE pase # UM, 3,540,001 6175] 234089500 12793 BA6.57 290685700, | 88630 2,996,610.00

1 |MILLING CF EXISTING SURFACE S 04 THIGK SOM, 1600600 wayl 64 Y 12793 1843 2049905 18gs 292.109.50
11 [PRIME COAT (mauisiungn) .~ SOLM. 24,181,004 35.52 856,905.12 1.2793 540 wmrmse| asas 1000,19025
12 [rackconr < 504 23,969.00 1290 310,150.86 12703 1655 396,696.55 1650 395,088.50
13 [ASPHALT CONCRETE BINDER COLRSE 5 Cm, Tk oM Z5069.00 26000 6,487,65L00 1.2793 344,13 B 20805197, | san.00 B,205, 336,00
18 [ASPHALT CONCRETE WEARING COURSE 5 CM. THICK, S04, 275600 25580, 638561280 127193 20367 s.:mmé, © TS 616612500
15 [mow RC. FIPE CULVERTS Tna DBOM, CLASS 2 7 o) 400 24844.99,7 sASTSG L 127 315269 124107 Hl5zs 12610.78
16 |NEW RC. PIPE CULVERTS THA, LOD M, CLASS 2/ ' " 2000 33881 91.@6.68: 12793 4,335,350 1213840 a3 1215870
17 [SIDE.DITCH LINNG TYPE 1|+ ) . QM. 1,675.00 24405 453,75 12793 51272 SE3E0R00 31280 13350
18 [SINGLE W - BEAM GUARDRAL CLASS L TYWE 2 ¥ M 28:00 1,453.25 £5,756.00 12193 1,E59,14 89,9872 185600 $9.23200
19 [IwiTtl STEEL FOST DIA, DIOK206 M. EACH @}J 145001 1740012 12795 185499 22259804 LESATS 22.257.00
20 [KILOMETER STONE TYPE | FOR PANTED-FACING = EATH 200, 2212 405440 12793 | 29348 561296, 25%6.25 561250
21 [RELCCATION OF ROADRNAY LIGHTING SIMGLE BRACKET (MTUNTING HEGHT 5.00 M3 ~ EACH 51.00 1637449 ) #0850 L L2732 20T 1068391581  GRTS 1,068,335.25
22 |THERMOPLASTIC PAINT + SOM. 897,00 29050 260,537.30, 1.2793 s1z.14 333,509.59 ¥ 37200 333,680.00
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TITLE  SHEET & RIGHT OF WAY

e 1720 nunsEPafinnRIg UMM
MUMAHWNGEY 4277 ABUATURN 0100 ABU MW - lumes
TV MUO+000 — NU2+075

TITLE SHEET NO. | DRAWING NO. REMARK
TITLE SHEETS IGHT OF _
P BT ErAY A wrunanuduninlupauALAy
wianimanaln ddnememnaasd 17
SUMMARY OF QUANTITIES B1-B2 = E|
[
» g % ' » (=]
Yofvua lumIeumsneding o - )
TYPICAL CROSS SECTION D1-D2 - Dt £ e
- T e 3, Wwinamny
WUUNDATIIAEWI T STA1+034.957 E - | 1 S Bt
4 2 m:::—-‘;mrm\
v ol z [ frmee] waran A Afammarn s
faaies F < e et 3 i
| & Tl
PLAN&PROFILE 1-5 - In i o fum
| 4 swnargom [ Swde
CLEARING AND GRUBBING GD-703 \ — T
1 —
CONNECTION ROAD DETAILS GD-704 P— e
S — PR T
KILOMETER STONE GD=707 J S — RGN
EEE—— .
BARRICADE RS-601 ¢
1
SINGLE W—BEAM GUARDRAIL RS—-603,R5—-605 WULLUEYT SINGLE W—BEAM GUARDRAIL "}1
vH'ur‘.wnﬂ"m\-h\
nM.B25-400 [DOD41001)
R.C.PIPE CULVERT DS—101-102 v
e mfiarde: wns
SIDE DITCH LINING DS—201
GABION SP-601-602,605
ROADWAY LIGHTING EE-102-105
STRUCTURE NOTE GN-001-003
3 ganuidulpsams «
RC. SLAB BRIDGE SB-101 A NIINAIRLIBBY 4277
: IV NU0+000 - NU2+07S
CAB BEAM AND WINGWALL PB-101
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PILE BENT AND ABUTMENT eR—212
TRAFFIC AND PEDESTRAIN BARRIES BR-101-102 s
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BRIDGE APPROACH SLAB AP—101
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SUMMARY OF QUANTITIES (1) ;

HEIN 1720 SunsATIARNIIRTEIINMAL
VIMRIMUEABY 4277 BOUAILUAY 0100 Aoy Wiy - Tumes

TEVIH NUO+000 — NU2+D7S

ITEM DESCRIPTION UNIT |QUANTITIES REMARK
5.4(3) DIA. 1.00 M. M. -
5.4(4) DA 1.20 M. M. -
6 |MISCELLANEOUS
6.1 SLOPE PROTECTION
B.1(1) CONCRETE LINING ...ivvueu CM, THICK SOM. -
6.1(2) CONCRETE SLOPE PROTECTION S0.M. - OWG.NC.SP=301
6.1(3) SHOTCRETE SLOPE PROTECTION SOM. — DWG.NO.5P=201
6.1(#) SACKED CONCRETE SLOPE PROTECTION S0.M. — DWG.NO.SP-103
6.1(5) RIPRAP SLOPE PROTECTION
B.1(5.1) PLAIN RiPRAF S0M, - CWG.NO.SP-102
6.1(5.2) MORTAR RIPRAP SOM, - DWG.NO.SP—102
6.1(6) Nunasaem g dardoudansTusToRu (GABION)
6.1(6.1) SIZE 2.00x1.00%0.50 M. UM, 40.00
6.1(6.2) SIZE 1.50%1.00x0.50 M, CUM, 30.00 | pwe o.SP-B01.602.605
6.1(6.3) SIZE 1,50x1.00x1.00 M, CUM. £0.00
6.1(6.4) SIZE 2.00x1.00x1.00 M CUM. 100.00
6.1{7) NON-WOVEN GEQTEXTILE (uwﬁ'ﬂ = 200 G/S0M.) SOM, 320,00 DWG.ND.SP-602
6.1(9) CONCRETE SQUARE GRID SLOPE PROTECTION SOM.
6.1(10) CONCRETE GRID BEAM BACK SLOPE PROTECTION SO.M.
6.1{12) REINFORCED SOIL SLOPE S0.M. == DWG.ND.SP-401-402
6.1(13) MECHANICALLY STABIUZED EARTH WALL (MSE WALL) SOM. - OWG.NO.SP-S01-514
6.1(14) CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
5.1(14.1) ASPHALT CURR M. - DWG.ND.D5-502
6.1{14.2) CONCRETE CURB M, = WG, HO,DS =502
6.1{14.1} R.C. DRAIN CHUTE M, > WG, NOL.DS-502
B.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SOM. - DWG.ND.DS =502
&,.1(15) DRAIN OUTLET FOR R.C, FIPE CULVERT
6.H{15.1) R.C. DRAIN OUTLET FOR R.C. PIPE CULVERT SOM. = OWG.NO.DS =501
6.1(15.1) R.C. SLAB AT TOE OF R.C, DRAIN OUTLET S0.M. = OWG.ND,DS=501
6.1(15.1) R.C. STAIR FOR MAINTENANCE M. - OWG.NO.0S—-501
6.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT
6.1(15.1) DROP INLET FOR R.C.P. DIA, EACH - DWG.NODS—301 —3a2
£.1(15,1) MORTAR RIPRAP CATCH BaSIN SOM. - DWG.NO.DS—301—302
6.1(15.1) R.C. CATCH BASIN SOM. - DWG.NO.DS-301-302

(6.2 SUBSURFACE DRAINS / SUBDRAINS

| 6.2(1) PERFORATED PIPE WiTH Giw =™ .

P B 32) POCK FILL WITH COARSC SAND

6.2{2) LONGITUDINAL DRAIN E\-{G.ND.SP—?O‘—?O:

£.2(2) HORIZONTAL DRAIN M. - DWEG.NQ.SP-701-702

6.3 MISCELLANEOUS STRUCTURES

6.3(1) R.C. MANHOLES
6.3(1.1) TYPE A FOR RCP. DIA ... M. WITH STEEL COVER EACH - OWG.NO.DS =701
6.3(1.2) TYPE B FOR R.C.P. DA 1.00 M. WITH STEEL COVER EACH - DWG,ND.D5-702
6.3(1.3) TYPE C FOR R.C.P. DA 1.20 M. WITH R.C. COVER EACH DWG.ND.OS-703
£.3(1.4) TYPE C FOR R.CP. DA 1.20 M. WITH STEEL COVER EACH DWG.ND.0S-703
6.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE .. EACH = DWG.ND.DS =705
6.3{1.8) TYPE F FOR BOX CULVERT (CLOSE TYPE) SIZE EACH == CWG.ND.DS =706
5.3(1.7) TYPE & FOR RC.P. DIA ... M. WITH CAST IRON COVER EACH - DWE.ND.OS =707
6.3{1.8) TYPE H FOR R.CA. DIA 1.00 M. 2.00 ROW. WITH R.C. COVER EACH = DWG.NO.D5 =708
B.3{1.9) TYPE | FOR BOX CULVERTS SIZE 1.20x1.20 M. WITH R.C. COVER EACH DWG NO.DS=-709
E.3{1.10) TYPE | FOR BOX CULVERTS SIiZE 1:20%1.20 M, WITH STEEL COVER EACH DWG N0D.D5-709
6.3(1.11) TYPE ... FOR RCP. DIA ... M. WITH .......... COVER EACH =
5.3[1.‘2) MODIFICATION ‘OF EXISTING MANHOLE WITH COVER EACH -

6.3{2) MEDIAN DROP INLETS

6.3(2.1) TrPE A ! FOR RAISED MEDIAN EACH = DWG.ND.DS =401
6.3(2.2) TYPE 8 : FOR BARRIER MEDIAN EACH - DWG NO.DS—402
6.3{2.3) TYPE C : FOR DEPRESS MED®N — | EACH - DWG.ND.DS—403
6.3(2.4) TYPE D : FOR DEPRESS MWEDWN - 0 EACH - OWG.NO.DS—404
6.3(2.5) TYPE E : FOR DEPRESS MEDIAN = il EACH - OWG.ND.DS=205
£.3(2.8) TYPE F : FOR BRIDGE DRAINAGE EACH - DWG.ND.DS-406

§.3(3) A.C. FECTANGULAR DRAINAGE PIRE M|

1.00

1.30

1.25

20

ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT [QUANTITIES REMARK
REMOVAL OF EXISTING STRUCTURE 4.4(3) ASPHALT CONCRETE BINDER COURSE
1,1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK SOM. -
1,1(1) AT STA.1+034.951 LS. 1.00 4.4(3.2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK soM. | 2358900 COMPACTED
1,1({2) AT STA L5 — 4.4(4) ASEHALT CONCRETE WEARING COURSE :
1.1{3) AT STA L3, — 4.4{4.1) ASPHALT CONCRETE WEARING COURSE 4 CM. THICK SQM. -
1.1{4) AT STA LS, - 4.4(4.2) ASPHALT CONCRETE WEARING COURSE 5 CM, THICK SQ.M. | 23,756.00 COMPACTED
1,2 REMOVAL OF EXISTING BOX CULVERTS 4,4(4,3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK SQM. -
1.2{1) AT STA 4.4(5) ASPHALT CONCRETE SHOULDER SaM. =:
T2 AT ST — “TLE = - o — | 4A(E) VDD ASEHALY CONCRETE SO, =
1.2{3) AT STA L5, = 4,4(7) POROUS ASPHALT COMNCRETE 50.M, -
1.2(4) AT STA LS. = 4.5 ASPHALT CONCRETE SURFACE EDGE —— M. WIDTH M. -
1.3 REMOVAL OF EXISTING FIPE CULVERTS 4.6 COLD MIXED ASPHALT CUM. -
1.3(1) D040 M, M. - 4.7 SLURRY SEAL
1.3(2) D060 M. M. - 4,7(1) SLURRY SEAL TYPE | SOM. -
1.3(3) DL.O80 M. M. - 4,7(2) SLURRY SEAL TYPE Il SOM. -
1.3(4) DIA1.00 M. M. - 4.7(3) SLURRY SEAL TY2E Il SQM. -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM. THICK SOM. 4,7(4) SLURRY SEAL TYEE N SQM. =
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SOM. - 4.8 CAPE SEAL
1.6 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER M. - 2£.8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE II) SQM. =
1.7 REMOVAL OF EXISTING CONCRETE BARRIER M. - 4.8{2) CAPE SEAL TYPE Il (SLURRY SEAL TYPE i) SAM. -
1.8 REMOVAL OF EXISTING GUARDRAIL M. - 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.)
1.5 REMOVAL OF EXISTING R.C.MANHOLES EACH - 4.9(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM, THICK SO.M. - OWG NO. GO-801-E03
1,10 REMOVAL OF EXISTING CONCRETE DITCH LINING SQ.M. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK SAM. -
1,11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION oM. - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 £M. THICK S0.M. -
1,12 REMOVAL OF EXISTING BUS STOP SHELTER EACH - 4.9(4) EXPANSION JOINT M. -
1,12 EDGE CUT 5 CM. THICK M. - 4.9(5) CONTRACTION JOINT M. -
1.13 MILLING OF EXISTING SURFACE S CM. THICK SoM. | 18,006.00 4.9(6) CONSTRUCTION JOINT M. -
1.13 MILLING OF EXISTING SURFACE 10 CM. THICK SO.M, — 4.9(7) LONGITUDINAL JOINT . —
EARTHWORK 4.9(2) DUMMY JOINT M. —
2.1 CLEARING AND GRUBBING {Tuwmnat) SOM. | 21,800.00 OWG.NG.GD =703 4.8(9) EDGE JOINT M. =
2.2 ROADWAY EXCAVATION 4.10 CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (CRCP)
2.2(1) EARTH EXCAVATION CuM. | 2.970.00 4.10{1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM. THICK SO.M, - WG MO, GD~B04-606
2.2(2) SOFT ROCK EXCAVATION CuM, - 4.10{2) CONTINUDUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK SOM. -
2,2(3) HARD ROCK EXCAVATION CUM, — 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM. THICK SOM, —
2.2(4) UNSUITASLE MATERIAL EXCAVATION CUM, — 4.10(5) CONTRACTION JOINT M. =
2.2{5) SOFT MATERIAL EXCAVATION (EXCAVATION ONLY) CUM. - TWE.ND.TS- 101 4.10(8) CONSTRUCTION JOINT M, -
2,2(6) CHANNEL EXCAVATION CUM. - 4.10(8) DUMMY JOINT M, -
2.3 EMBANKMENT 4.10(9) EDGE JOINT M, -
2.3(1) EARTH EMBANKMENT TUM. | 4,150.00 COMPACTED 4.10(7) LUG ANCHOR CUM. -
2.3{2) SAND EMBANKMENT CUM. - COMPACTED 4,11 CONCRETE PAVEMENT REFAIRING
2.3{3) ROCK EMEANKMENT UM, - 4.11{1) PUMPING JOINT REPAIRING CLLM. - DWG MO, GO-608
2.3(4) EARTH FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GO-709 4.11{2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING M. =
2.3{5) SAND FILL IN MEDIAN & ISLAND CLUM, - DWG.NO.GD-708 4.11(3) SHALLOW JOINT SPALLING REPAIRING M, -
2.3(6) COMPACTED SAND UNDER MEDIAN CUM, - DWG.NG.GD-709 4.11(4) SHATTERED SLAH REPAIRING SOM. =
2.3(7) EARTH FILL UNDER SIDEWALK CUM. - DWG.NOLGD-T10 4,11{5) SUB SEALING TON -
CUM. - -T2 411{6) EXISTIMG MHNT SEALANT REPAING k - !
CUM. = B T [T T a7 FULL DEFTH REPARING e = | i
2.3(10) POROUS BACKFILL CUM. 17.00 DWGNDAP—101 | 412 HOT IN-PLACE RECYCLIGRE—PAVING) 4+3 CM. THICK SOM.
2.3(11) BERM CUM. = 5 |STRUCTURES )
2.3(12) EARTH DIKE CUM. — S.1 CONCRETE BRIDGES
2.3(13) SOIL STABILIZED EMBANKMENT CUM. — COMPACTED 5.1{1) NEW CONCRETE BRIDGE
2.3(14) FOUNDATION IMPROVEMENT CUM. - 5.1(1.1) AT STA.1+034.951 M. 12.00 o
2.3(14.1) PREFASRICATED VERTICAL DRAIN M. — 5.1(1.2) AT STa M. -
2.3{14.2) LIME/CEMENT COLUMN Dia, M. M. — 5.1{2) WIDENING OF EXISTING BRIDGE ROADWAY
2.4 SELECTED MATERIALS 5.1(2.1) AT STA { M. LT, AND M. AT) M. -
2.4(1) SELECTED MATERIAL "B” CUM. — COMPACTED 5.1(2.2) AT STa FROM M. T M. M. -
2.4(2) SELECTED MATERIAL A" CUM. | 1.840.00 COMPACTED 5.1(2.3) AT STA FROM M. TO M. M. =
2,4(3) SELECTED MATERIAL FOR MSE. WALL CUM. - 5.1(3) BRIDGES APRROACH STRUCTURE
SUBBASE AND BASE COURSES 5.1{3.1) AT STA. {WIDTH == M.} M. =
3.1 SUBBASES 5.1(4) BRIDGES APPROACH SLAB Sa.M 240.00 OWGNDAP=101
3.1{1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUSBASE CUM. — COMPACTED 5.1(S) BEARING UNIT
3.0(1.1) SOIL AGGREGATE SUBBASE CUM, | 1.856.00 COMPACTED 5.1{5.1) WITHOUT RETAINING WALL SO.M - OWE.NOBU-101-104
3.1{3) PAVEMENT RECYCLING 20 CM. THICK CUM. — 5.1(5.1) WITH RETAINING WALL (ST—1A) SO.M - DWE.NGBU—-101-104
3.2 BASE COURSES 5.1(6) ABUTMENT PROTECTOR SOM. - ARz
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE cuM. | 354000 COMPACTED 5.1(7) PEDESTRIAN BRIDGE |
3.2(2) CRUSHED GRAVEL SOIL AGGREGATE TYPE BASE CUM. - COMPACTED 5.1{7.1) AT STA, (APPROX.) FOR ROW. M. TYEE ZACH - stz
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE CUM. - COMPACTED 5.1{7.2) AT STA, (ABPRON.) FOR ROW. M. TYPE EACH =
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1{8) PEDESTRIAN UNDERPASS
3.2(4) SOIL CEMENT BASE CU.M, = COMPACTED 5.1(9) iy YNWR 0.40 « 0.40 M M. 160.00 [DWE.ND,FL=-001,101,201
3.2{1) CRUSHED ROCK SOIL AGCREGATE TYPE BASE (LEVELING) CUM. - LOOSE 5.2 R.C. BOX CULVERTS
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM. - 5.2(1) PRECAST 30X CULVERTS
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEP RECYCLING) CU.M. - 5.2(1,1) AT STA, SIZE . |
3.2(8) PORTLAND CEMENT TYPE | FOR PAVEMENT RECYCLING TON B 5.2(1.2) AT 5TA, W - |
3.3 sHOULDER EXTENSION OF EXISTING PRECAST 80X CULVERTS |
3.3(1) SDIL AGGREGATE SHOULDER CUM, - COMPACTED 5,2(2.1) AT 5Ta sS128 = DWG.NDLBC- 107,80~ 108
TO CONTROL PUMPING UNDER CONCRETE P4 5.2(2.2) AT STA. Size | W - |
| 3.4(1) SAND CUSHION UNDER COf T PAVEME CM, - 5.2(3) RC. 30X UL SIDE DRAIN |
3.4(2) CRUSHED HOCK SOIL AGE TE UNDER CONC ENT CUM. - 5.2(3.1) AT KD =
S SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CMIMINY THICK | SOM. | 5.2(4) R [
3.6 SCAR ON & RECONSTRUCTION OF EXISTING SUBBASE 10 CM(MIN) THICK | SOM, - | 5.2(4.1) TOR BOX [ - | -
3.7 S0IL AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD O cum, | - | | 52(42) FOR BOX C | =
|SURFACE COURSES | | 5.2(+.3) FOR BOX CULVERT SiZE EACH | -
|41 PRIME COAT & TACK COAT || |s3 nEw RC meE cuwerTs |
| &.101.1) PRIVE COAT {amuuilurgn) | sam. | 2a, I | 5.301) D D40 M. CLASS 2 W | -
CoaT {amuuiiumareas | 5a.M - | | OlA. D80 W. CLASS 2 M -
| sa.M. | 23.969.00 5.3(3) DA 080 M. CLasS 2 M 4.50
pll | 5.3(4) DIA 1.00 M. CLASS 2 L =200
4.2(1) SINGLE SURFACE TREATMENT 50.M, - 5.3(5) DA 1,30 M. CLASS 2 N a DWGNG 05101 —
4,2(2) DOUBLE SURFACE TREATMENT SOM, — 5 3(A) DA 1,50 M. CLASS 2 M. —
4.3 PENETRATION MACADAM T = 5 3(7) DA 030 M. CLASS 3 M. -
#:4 ASPHALT COMCRETE 5.3(8) DiA. 1.00 M. CLASS 3 M, =
4.4{1) ASPHALT CONCRETE LEVELING COURSE TON - COMBACTED 5.3(8) Dif, 1,20 M. CLASS 3 W, -
4.4{2) ASPHALT BOUND BASE 5.4 RELOCATION OF EXISTING PIPE CULVERTS |
4,4(2.1) ASBHALT BOUND SASE B CM. THICK CULM. - 5.4(1) DlA. 0.60 M | W -
4.4(2.2) ASPHALT BOUND BASE 10 CM. THIZK CUM - 5.4(2) DIA D.80 M IM - |
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ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT |QUANTITIES REMARK TIMTUHA ,qﬂ 17
T ETIRAREDLIL [ afweouey | ueud
6.3(7) R.C.U=DITCH £.10{4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN wamanagifia | 42770100 | 82
5.3(7.1) TYPE & M. B DOWG.NO.DS-601 5.10(%.1) TYPE A = PILE FOOTING EACH = DWG.NO.RS—401,504
5.3(7.2) TYPE B . = WG.NO.D5—601 5.10(+.2) TYPE B — SPREAD FOOTING EACH - DWG.NO RS 401,504 SUMMARY OF QUANTITIES (2)
:j{:i) K:E c M. - DWG.NO.DS—601 a,:n{a_f} ﬁz C - PIE an:mc EACH = DWG.NO.RS —401,504 sau 11720 ewﬁwfmﬂummsmm Aty
; 4 . - A .| - b 4. - - . " —4& . -
2 ik b . TEVIN MUO+000 - AUZ4075
6.3(7.6) TYPE F M. - DWG.NO.DS-604 5.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SQM. - DWG.ND.RS=401,403,407
6.3(7.2) FOR BRIDGE DRAINAGE M. - 6.10{5.2) MOUNTING AT BRIDGE DECK SQ.M. - DWG.NORS - 201,403,407
T"5.318) R.C. COTIER - B.10(8) SILEL FRAME FOR MOUNTING WIDTH < 18.00 M.
£.3(8.1) TYPE U W - 6.10(6.1) STEEL FRAME AND PILE FOOTING EACH - DWG.NO.RS—401 404 ITEM DESCRIPTION UNIT |QUANTITIES REMARK
§.3(5) SIDE DITCH LINING 6.10{6.2) STEEL FRAME AND SPREAD FOOTING EACH - DWG.NO.RS—201 404
SOM, - DWG.NO.DS-201 6.10(7) STEEL FRAME FOR MOUNTING WIDTH < 20.00 M. B.14(3) THERMAPLASTIC PAINT SOM. | B87.00 | seky ) (YELLOW & WHITE)
6.3(9.2) TYPE I soM. | 1,675.00 DWG.NO.DS—-201 6.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. [ - DWG.NO.RS—401,405 6.14(3.1) YELLOW SA.M. = masd Galyal
6.3(9.3) TYPE Il SOM. - DWG.NO.DS-201 6.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS—401,405 6.14(3.2) WHITE SQM. = g:ﬂ':*;mm‘;m
6.3(9.4) TYPE N SOM. - DWG.NO.DS-201 6.10(7.3) PILE FOOTING EACH - DWG.NO.RS—201,405 (MENWL 2550 LASHEN 342~ 2548
5.3(10) CONCRETE DITCH AT HILLSIDE 5.10(?.4} SPREAD FOOTING EACH - OWG.NO.RS—401,405
6.3(10.1) TYPE A [ - DWG.NO.DS-201 6.10(8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < 28.00 M,
6.3{10.2) TYPE B [ - DWG.NO.D5-201 5.10(8.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M, . - DWG.ND.RS—401,406 B.14(4) ROAD STUD
6.3(11) RETAINING WaALL £.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH = OWG.ND.RS—401,408 £.14{4.1) UNI-DIRECTION EACH = DWG.NO. RS-201-203
5.3(11.1) TYPE 18 [T = DWG.NO.RT—101 5.10(8.3) PILE FODTING EACH - DWG.NO.RS—401,408 5.14(4.2) BI-DIRECTION EACH = DWG.ND. RS-201-203
6.3(11.2) TYPE 24 M. DWG.NO.RT—101 5,10(8,3) SPREAD FDOTING EACH - DWG.NO.RS—401,406 B.14(5) CHATTER BAR
8.3(11.3) TYPE 4C M. DWG.NO.RT—105 5.10{9) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH - 6.14{5.1) UNI-DIRECTION EACH =
6.4 CONCRETE TRAFFIC BARRIER 5.10(10) RELOCATION OF EXISTING OVERHANG TRAFFIC SIGN EACH - DWG.NO. RS-504 6.14(5.2) BI-DIRECTION EACH =
5.4(1) BARRIER CURE AND GUTTER 6.11 ROADWAY LIGHTINGS 6.14(6) RAISED BAR M. = DWG.NO. RS—201-203
5.4(1.1) BARRIER CURB AND GUTTER 0.50 M. WIDTH M. DWG.ND.GD =708 6.11(1) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET B.14(7) CURE MARKING Sam. = DWG.NO. RS-202
6.4{1.2) BARRIER CURB AND GUTTER 0.70 M. WIDTH M. DWG.NO.GD=7D8 WITH HIGH PRESSURE SODIUM LAMP 250 WATTS, CLT-OFF E.i5 BARRICADE
6.4{2) CONCRETE CURB AND GUTTER M. DWG.NO,G0-709 6.11(1.1) MOUNTED AT GRADE 6.15(1) TIMBER BARRICADE M. 9.00 DWG.ND. AS-601
5.4(3) MOUNTABLE CURE AND GUTTER M. DWG.ND.GD-709 5.11(1.2) MOUNTED ON PARAPET — WALKWAY EACH = DWG.NO, EE—-101—106 6.15(2) W — BEAM GUADRAIL BARRICADE M. = DWG.NG., RS-602
6.4(4) MOUNTABLE CURB M. OWG.ND.GD-709 5.11(1.3) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO, EE—101—106 5.16 BUS STOP SHELTER
6.4(5) CONCRETE BARRIER 5.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 6.16(1) R.C, AND STEEL TYPE A — SWALL SIZE ON GROUND ACH = DWG.NO, EN-301,302,318
B.4({5.1) TYPE | M. DWG.NO.RS—608 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS,CUT—OFF 6.16(2) R.C, AND STEEL TYPE B - SWALL SIZE DN BEAM EACH - DWGMNO. EN-301,301,318
B.4(5.2) TYPE Il M. DWG.NO.RS-609 B.11(2.1) MOUNTED AT GRADE EACH i DWG.NG. EE—-102—105 6.16(3) R.C, AND STEEL TYPE C — SMALL SIZE ON CROUND EALH e DWG.NO, EN-301,304,305,316
6.4(5.2) TYPE 1l (SPECIAL TYPE) M. 6.11(2.2) MOUNTED ON TRAFFIC BARRIER EACH =R OWG.NO. EE—-101—106 B.16(4) R.C, AND STEEL TYPE D — SMALL SIZE ON BEAM EACH = DWG.NOD, EN-301,306,307,316
B.4(5.4) TYPE | A M. = DWG.NO.RS—611 5.11(3) 12.00 M_(MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.16(5) TYPE F EACH = PO QMO0 IS, 1484
B.4(5.5) TYPE | B M. = DWG.NO.RS—612 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT=OFF 5.16(6) WOODEN TYPE A - SMALL SIZE ON GROUND EACH b DWG.NO. EN~301,310,316
B.4(5.6) TYPE Il A M, DWG.NO.RS—613 5.11(3.1) MOUNTED AT GRADE EACH = DWG.NO. EE—102—105 6.16(7) WOODEN TYPE B - SMALL SIZE ON BEAM EACH = DWGMNO. EN=301,311,316
B.4(5.7) YPE I B M. OWG.NO.RS—614 6.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH = DWG.NG. EE—101—106 6.16(8) WODDEN TYPE C - LARGE SIZE ON GROUND EACH =F DWG.ND. EN-301,312.313,316
5.4(5.8) AT BRIDGE APPROACH M. = DWG.NO.RS—615 5.11{3.3) MOUNTED ON TRAFFIC BARRIER EACH DWG.HO. EE—101-106 6.16(3) WOODEN TYPE D - LARGE SIZE ON BEAM EACH - DWGHNO. EN=301,314=316
5.4(5.9) CONCRETE BARRIER AND DITCH M. = DWG.NO.SP 401 6.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 5.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE .. EACH =
6.4(5) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT—OFF 5.17 LANDSCAPING WORK
6.4{6.1} TYPE A EACH DWG.NO.R5-608 5.11(%.1) MOUNTED AT GRADE EACH = OWG.NO. EE—102-105 6.17(1) TREE PLANTING
5.4(6.2) TYPE A EACH DWG.NO.RS—ED8 6.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH = DWG.NO. EE-101-106 B.17(1.1) SMALL SIZE (DiA. M. HEHT M M) EACH = OWG.NO. EN~101~-106
6.4(6.3) TrPE C EACH OWG,NO.R5-609 6.11{5) HIGH MAST LIGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 walTsS 6.17(1.2) MEDWM SIZE (DA M. HERGHT M. MIN.) EacH x DWG.NO. EN-101-106
G.4{6.4) TYPE D EACH OWG.NO.RS-609 6.11{5.1) 20.00 M, HIGH WITH LANTERNS EACH - DWG.NO. EE-107 6.17(1.3) LARGE SIZE (DiA. M. HEGHT M. MIM.) EACH - DWG.HO., EN—101-106
5.4(6.5) TYFE E EACH DWG.NO.RS~610 6.11(5.2) 25.00 M. HIGH WiTH LANTERNS EACH = DWG.ND. EE-107 6.17(2) SHRUB PLANTING SO.M. - DWG.NO. EN—101-106
5.4{5.5) TYPE F EACH DWG.NO.RS~61S 6.11(5.3) 30.00 M. HiGH WITH.  LENTERNS Eacn | - DWG.ND, EE—107 | | B.17(3) GROUND COVER PLANTING SQ.M = DWG.NO. GD-710
[6:5 PAVING BLOCKS | 5.11(6) FOUNDATION FOR HIGH MAST LIGHTING POLE | 8.17(4) GRASSING (NUAN NOI) SO.M - DWG.NO. EN—101-106
6.5(1) CONCRETE PAVING BLOCK | 6.11{6.1) PILE FOUNDATION FOR 20.00 M. HiGH EACH - DWGNO. EE-108 6.17(5) EARTH FiLL FOR LANDSCAPING WORK CUM = DWG.ND. EN—101-106
B.5(1.1) SHAPE, CM. THICK ...........COLOUR SaM. DWG.NO.GD—71D 6.11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH - DWGNOD, FE-108 5.18 BRIDGE DRAINAGE
5.5(1.2} CONCRETE TILE SIZE 30x30 CM, SIZE, ......CM. THICK .......COLDUR] SO.M. OWG.NO.EN—401—403 6.11(6.3) PILE FOUNDATION FOR 30.00 M. HIGH cH = DWG.ND. EE-108 B.18(1) GULLY EAcH =
6.5(1.3) DETECTABLE CONCRET TILE SIZE 3030 CM. SIZE, ....CM. THICK | SO.M, DWG.NO.EN—401—403 6.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH = DWG.NO. EE-108 6.18(2) GRATING EACH =
6.5(2) CONCRETE PLANTING BED SO.M. DWG.NO.GD-T10 6.11(6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH = DWG.NO, EE=-108 B.18(3) PIFE M. -
6.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X £ CM. SO.M, 6.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HiGH EACH - DWG,NG. EE—108 B.18(4) CATCH BASIN EACH e
6.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SAND 5 CM.THICK SO.M. 6.11(7) 2-40 WATTS FLUORESCENT LAMPS, CEIUNG MOUNTED TYPE EACH - DWG.ND. EE=111 7 |SAFETY ADMINISTRATION DURING CONSTRUCTION
6.6 SODDING 6.11(8) 1-150 WATTS HIGH PRESSURE SODIUM LAMP, SOFFIT LANTERM EACH - DWG.ND. RS-407 zahwlununeany/ouyras gamadsnisasmududmiy 2 sniemas 18 100 latwet ; Tusmineais
B.6(1) SLOCK SCODING SOM. DWG.NO.SP—101 5.11(9) OVERHEAD SIGN LIGHTING EACH — rzuhwlununeatie/suras ot rhedmiumen: 2 fesrs 1" 100 lenysme sns s e snchd
6.6(2) STRIP SODDING SO.M. DWG.HD.SP—101 6.11(10) 250 WATTS MiGH PRESSURE SODIUM LAMP, CUT-OFF ON EXISTING ELECTRIC POLE i e )
6.7 TOP SOIL AND CLAY 5_11(10.1} TYPE A EACH -, DWGE NG, EE=-110
5.7(1) TOP SOIL CUM, DWG.ND.SP—101 6.11(10.2) TYPE B EACH = DWG.NO, EE-110 3 |ATIIHTRAN < i —
6.7(2) CLay CUM, DWG.ND.SP— 101 6.11{11) 400 WATTS HiCH PRESSURE SODIUM LAWP. CUT-OFF ON EXISTING ELECTRIC POLE 81 A lEaEA TR IAMT AL H Y LS, &
5.5 GUARDRAIL B.11{11.1) TYPE A EACH - DWEND. RS—110 8.2 PurIATEIH LA R BRIHATAIN LUMIATLR Y Ls. £
6.8(1.1) SINGLE W—BEAM GUARDRAIL CLASS 1 TYPE 2 . 48.00 A 5,11(10) 250 WATTS *0H PRESSURE SODIUM LAMP, CUT-0FF ON EXISTING ELECTRIC POLE | EACH - 18.3 elssmadlivh P3. =
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS TYPE [ P 5.11(12) SUPPLY PILLAR
5.8{1.3) DOUBLE W-BEAM GUARDRAIL CLASS ... TYPE M. SINGLE W-BEAM GUARDRAIL 6.11(12.1) MOUNTED ON CONCRETE POLE EACH - DWG.ND, RS=101-104 S
6.8(1.4) DOUBLE W—BEAM GUARDRAIL CLASS ..... TYPE M. 6.11(12.2) MOUNTED ON CONCRETE FOUNDATION EACH - DWG.NO, R5—101-104
6.8{1.5) RELOCATION OF EXISTING STEEL W-BEAM GUARDRAIL M. B.11{13) HANDHOLE 1.B:.nr..'awmuﬁ!:u'l‘nuﬂnm:s'm'i UL SUMMARY OF QUANTITIES
5.8(1.6) 1AW STEEL POST DIA, 010 x 2.00 M. EACH 12.00 6.11(13.1) TYPE A EACH - DWG.NO, EE—112 ifuusrnanuiesiu ulrsnamty Una i Wisemud
5.9 MARKER AND GUIDE POST 5.11(13.2) TYPE B EACH - DWG.MNO. EE-112 i T :
5.9(1) GUIDE FOST 5.11(14) RELOCATION OF EXISTING ROADWAY LIGHTING AR idhusin anesimmnmmitdusdduas: 32
5.9(1.1) CONCRETE GUIDE POST EACH DWG.NOLRS—607 6.11(14,1) SINGLE BRACKET (MOUNTING HEIGHT 9.00 M.) EACH | 5100 |OWGND. FE-102-105|  dvilumelnuisprununirneasna suaaiugeues
£.9(1.2) FLEXIGLE GUIDE POST EACH DWG.NO.RS-607 B.11{14.2) (MOUNTING HEIGHT 9.00 M. IMPROVEMENT SINGLE TO DOUBLE BRACKETS) EACH OWG.ND, EE-102-105 AruderadaseanuuUATT N LY ananad 17
| 6.9(2) KILOMETER MARKER
5.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING £ACH 2.00 DWG.NO.GD-707 6.11(15) Aaraadlosng bbivd wiuidureewans suulin afiwed PS5 = PR 2
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

TYPE SPECIFICATIONS

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

SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER “SELECTED MATERIAL A® AND REFER TO
MATERIAL "A" STANDARD FOR HIGHWAY COMSTRUCTION NO. DH-3 208/2532

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

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

SECTION™ AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NC. DH-S 201/2544

SOIL CEMENT BASE

REFER 7O SPECIFICATIONS FOR HICHWAY CONSTRUCTION UNDER
STANDARD FOR HICHWAY CONSTRUCTION NG DH-3 204 3z

"SOIL CEMENT BASE™ AND REFER 70

BINDER COURSE

ASPHALT ¢ TQ SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT PRIME COAT SECTION" AND
PRIME COAT ? TO STANDARD FOR HIGHWAY CONSTRUCTION NO DH-S 402 /2557
AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION " AND REFER TO STANDARDS

FOR HIGHWAY CONSTRUCTION NO. DH—% 4DE/2532 |

ASPHALT REFER TO SPECIFICATIONS FOR HiGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION™ AND
TACK COAT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION WO, DH-S 2037253
A REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER ~ ASPHALT CONCRETE SECTION

WEARING COURSE

AND REFER TO STANDARDS
FOR HIGHWAY CONSTRUCTION NO. DH-S 408 /2532

EARTHFILL IN
ISLAND AND MEDNAN

THE EARTHFILL SHALL BE S0IL WITH ORGANIC MATERIAL AND SUITABLE FOR PLANTING. IT SHALL BE FREE FROM AGGREGATE
LARGER THAN 5 CM, IN SIZE, DETERIOUS SUBSTANCES AND CONCRETIONARY MATERIALS. DEBRIS MATERIALS FROM
CONSTRUCTION SHALL NOT BE USED.
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YELLOW CENTER U 15 M.
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WHITE PAINT EDGE LINE
(0.15 M. SOLID LINE)

ASPHALT CONCRETE WEARING COURSE 5 CM.
ASPHALT CONCRETE BINDER COURSE 5 CM. .
10 CM.(MIN.) CRUSHED ROCK TYPE BASE LAB. C.8.R.=80% (ia3ulvy)
MILLING OF EXSIGTING SURFACE 5 CM.THICK
SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM. THICK
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CARRIAGE WAY

FINISHED GRADE
EXISTING LEVEL
—

‘ NEW LEVEL:
2.5%_\
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TYPICAL CROSS SECTION (1) STA.0+000 — STA.04+100 ‘
SCALE 11175 STA.0+800 — STA.1+000
FILLJ
——REPLACED WITH NEW PAVEMENT
MATERIAL AS DIRSCTED BY THE ENGINEER
LIMIT OF EXCAVATION
030 vamigs U--"f
—];HrEs i @ @ f} LIMIT OF EXCAVATION
PROFILE
SOFT SPOT EXCAVATION ON EXISTING ROAD
GENERAL NQOTES

ra

7.

ALL MEASUREMENT ARE BASED ON THE METRIC SYSTEM AND ALL DIMENSIONS ARE SHOWN.
SPECIFICATIONS FOR HIGHWAY CONSTRUCTION, STANDARD DRAWING

& CONDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS

ALL LOCATION,
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION

AT EACH DRAINAGE SITE

ALL LOCATION AND SKEW ANGLES FOR CONNECTION ROADS ON PLANT & PROFILE DRAWINGS MUST BE VERIFIED WITH THE

ENGINEER PRIOR TO CONSTRUCTION AT ZACH CONNECTION ROAD.
SURFACE OF SIDE ROAD CONNECTION ARE SPECIFIED O PLAN AND
PAVED OR UNPAVED SURFACE MUST BE VERIFIZD AND DIRECTED BY THE ENGINEER , FOR DETAILS

OF TYPICAL CROSS SECTION REFER TG STO. DWG, NO. MD. 201 & MWD, 202

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

EXISTING ASPHALTIC CONCRETE SURFACE TO SE REMGVED AND SHALL BE STOCKED 8Y ENGINEER.

PROFILE SHEETS,

/
Wi
cuT

SKEW ANGLES, FLOW DIRECTION AND |NVERT ELEVATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN

BENCHING

REMARKS

1. THE NUMBER OF BENCHING DEPEND
ON THE HEWGHT OF THE EXISTING ROAD
. PROTION "A" SHALL BE DIRECTED 8Y
THE ENGINEER

. FROTION "B" SHALL BE WIDE ENOUGH
FOR COMPACTING BY HEAVY EQUIPMENT

(&

La

4. THE CONSIDERATION OF SOFT AREA QR FAILED AREA
SHALL BE DETERMINED BY USING COMPACTION ZOUPMENT
MINIMUM LOAD 6 METRIC TONS PASSED THE OBSERVATION
AREA AND CLOSELY OBSERVED THE AREA, F THE ROADWAY
SURFACE SHOW ANY MOVEMENT OR DEFLECTION THE AREA

T OR FAILED AREA

MAY BE CONSIDERED AS SOFT SP0
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COMPACTED EMBANKMENT LAB. CBR.=4% (MIN.)
20 CM. CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (MIN.)
15 CM. SOIL AGGREGATE SUBBASE LAB. C.BR.=25% (MiN.)

B.
EXISTING ROADWAY ]
I

5 CM. SELECTD MATERRIAL "A" LAB. C.B.R.=10% (MIN} J
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SPECIFICATIONS FOR CONSTRUCTION MATERIALS

TYPE SPECIFICATIONS
SUBGRADE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "ROADWAY EXCAVATION AND EMBANKMENT"
EMBANKMENT AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-5 102 /2532
SELECTED REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SELECTED MATERIAL A" AND REFER TO
MATERIAL “A" STANDARD FOR HIGHWAY CONSTRUCTION WNO. DH-5 208 /2532
| SUBBASE REFER- TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNMDER “FLEXISLE SUBBASE SECTION™ AND REFER TO
[ STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-S 205/2532
| HASE REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "CRUSHED STONE SO AGGRECGATES TYPE BASE
| SECTION" AND REFER TO STANDARD FOR HIGHWAY CONSTRUCTION ND, DH=-S 201/2584

SOIL CEMENT BASE

SFER TO SPECFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "SOIL CEMENT BASE™ AND REFER TO
TANDARD FOR HIGHWAY CONSTRUCTION NO. DH—S 204/2532

"
5

ASPHALT REFER TO FOR HIGHWAY CONSTRUCTION UNDER "THE ASFHALT PRIME COAT SECTION™ aND
FRIME COAT REFER TO ¥ HIGHWAY CONSTRUCTION NO, DH=S 402/2557
AC | REFER TQ SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASSHALT CONCRETE SECTION ~ AND REFER TO STANDARDS

BINDER COURSE FOR HIGHWAY CONSTRUCTION NO, DH=-S 408/2532

ASPHALT REFER TD SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER "THE ASPHALT TACK COAT SECTION™ AND
TACK COaT REFER TO STANDARD FOR HIGHWAY CONSTRUCTION NO. DH-5 20372531

AC REFER TO SPECIFICATIONS FOR HIGHWAY CONSTRUCTION UNDER " ASPHALT CONCRETE SECTION ™ AMD REFER 70 STANDARDS
WEARING COURSE FOR HIGHWAY CONSTRUCTION NO. DH=5 408/2532

EARTHFILL N
ISLAND AMD MEDIAN

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

L

YELLOW CENTER E 015 M,
WHITE PAINT EDGE LINE

{0.15 M, SOLID LINE)
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| A P SR ey
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el
fo——————

Fu
]
1
1
1
]

SIDE DITCH LINING TYPE Il

IF NECESSARY (DWG.NO.DS - 201) (LT OR RT)
COMPACTED EMBANKMENT LAB. CB.R.=4% (MIN,)

20 CM. CRUSHED ROCK TYPE BASE LAB. C.B.R.=80% (MIN.)

15 CM. SOIL AGGREGATE SUBBASE LAB. C.B.R.=25% (MIN.)

15 CM. SELECTD MATERRIAL "A" LAB. C.B.R.=10% (MIN.)

ASPHALT CONCRETE WEARING COURSE 5 CM.

L ASPHALT CONCRETE BINDER COURSE S CM. .

10 CM.(MIN.) CRUSHED ROCK TYPE BASE LAB. C.B.R.=20% (1@3uluy) .
MILLING OF EXSIGTING SURFACE 5 CM.THICK

SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM. THICK

TYPICAL CROSS SECTION (2)

Flnaumanaisdl 17

FoudiTiaiazannuuy |
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TYPICAL CROSS SECTION (2)
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(SHOU LDER 1

CARRIAGE WAY

SCALE

VARIES

0.30

STA.0+100 — STA.0+800 I

1: 175 STA.1+000 — STA.24+075

FINISHED. GRADE
EXISTING LEVEL
—

NEW LEVEL-
2 5;\

/

/
FILL J

——REFLACED WITH NEW PAVEMENT
MATERIAL AS DIRECTED BY THE ENGINEER

——LIMIT OF ExCavaTon

030 yagigs (030
1

=

0.30 PROFILE

——LIMIT OF EXCAVATION

SOFT SPOT EXCAVATION ON EXISTING ROAD

GENERAL NGITES

=]

Lat

o

ALL MEASUR DIMENSIONS ARE SHOWN.

REFERENCES GHWAY CONSTRUCTION, STANDARD DRAWING

& CONMDITIONS OF CONTRACT, DEPARTMENT OF HIGHWAYS

ALL LOCATION, SKEW ANGLES, FLOW DIRECTION AND INVERT ATIONS FOR PIPE CULVERTS AND BOX CULVERTS SHOWN
ON THESE DRAWINGS MUST BE VERIFIED WITH THE ENGINEER PRIOR TO CONSTRUCTION AT EACH DRAINAGE SITE

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

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

PAVED OR UNPAVED SURFACE MUST BE VERIFIED AND DIRECTED BY THE ENGINEER , FOR DETAILS

OF TYPICAL CROSS SECTION REFER TO STD. DWG. NO. MD. 201 & MD. 202

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

EXISTING ASPHALTIC CONCRETE SURFACE TO BE REMOVED AND SHALL BE STOCKED 87 ENGINEER.

NT ARE BASED ON THE METRIC SYSTEM AND ALL

SPECIFICATIO

S FOR

T F :
B

BENCHING

REMARKS
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NOTES
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NOTES :

. ALL DIMENSIONS ARE IN METERS UMLESS CTHERWISE INDICATED.

2 THIS DRAWING SHALL BE USED IN ACCORDAMCE WITH DOH. PERMISSION

b

»

MANUAL FOR THE COMNECTION ROAD AMD BUILDING CONSTRUCTION

AT ADJACENT R.C.W.

SIZE AND NUMBER OF PIPE AS SHOWH ON THIS DRAWNG 15 GUIDANCE
ONLY. FURTHERMORE , LOCATION AND LENGTH OF PiPE uay BE ADJUSTED
AS DHRECTED 8Y THE EMGINEER W THE FIELD DURING CONSTRUCTION.

THE UMIT OF THE CONNECTION ROAD CONSTRUCTION SHALL BE ENDED AT
F.O.W OR AS SHOWN ON THE DRAWING.

. THE WDTH OF THE CONMECTION ROAD A3 SHOWN ON THIS DRAWING IS

GENERAL GLNDAMCE IN CASE OF THE DETARL OF THE CONMECTION ROAD
ON THE CONSTRUCTION DRAWNG (5 UNAVAILASLE. THESE ROAD wWIDTH SHALL
BE THE SAME AS THE EXISTING PAVED CONNECTION ROAD OR AS DIRECTED

BY THE ENGINEER IN THE FIELD BUT SHALL NOT BE WOER THAN THE MAIN ROAD.

6. BEFORE THE CONNECTION ROAD CONSTRUGTION,THE ADJACENT

SUBMITTED INTERSECTION FLAN SHALL BE APFROVED B THE ENGINEER.
7. IR CASE OF SIDE ROAD CONNECT TO A SMALL WILLAGE WITH LOW TRAFFIC,

THE MINIMUN OF THE COMMNECTION ROAQ WIDTH AS SHOWN ON THIS DRAWNG

IS APPROPRIATE.
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2] o cuARDRAL SMALL BE REFERENCED TO DWG. NO. RS—603 AND CONFORM TO TIS. 248. SCALE LR SGALE 1ite DESIGNED : DOM 4 CONSULTANTS chEcKEo: aUREAY OF LOGHTON  (pATE: OCT 2015
j:/ 10, LENGTH OF BARRICADE (L) NOT LESS THAN TRAVELLED WAY WIOTH {W}. l -
4 101 IN CASE OF R.C. POST, L = 9.00 (MIN SUBMITTED : SCALE: AS SHOWN
‘; ) i ' =¥ ¥ {DIRECTOR oF I.OC-&“L& CESN EUREAL) ——— |
x 10.9 IN CASE OF STEEL POST, L = 1200 {MIN). pwaho.  R5-601
2| 11, GARRICADE WATERIAL SHALL BE COWSIDERED WITH THE FIRM INFORMATION CONCERNED AND RECOMMENDEQ BY THE EMGINEER. APPROVED : é 2. —
i . REVSIoN souanwt | DaTE (FoR TEETOR GENERAL) SHEETNO. 74




MOTES -
hap i 5 . s 1. ALL BIMENSIONS ARE N MILLIMETERS UNLESS OTHERWISE INDICAIED
2. CUARDRAIL SHALL COMFORM TG THE FOLLDWING RECJIREMENT
&1 STEEL RAWL SHALL BE MADE FROM STEEL OF THICKWESE QT LESS Tiad THE
MINIMUM THICKNESS SRECFIED FOR EACH CLASS QF RaIL AND
SHALL BE GALVANIZEE WITH THE MINIMUM WEIGHT OF BINC COATIMG
ACCORDING T THE TYPE OF RAIL AS SPECFIED IN TABLE BELOW.

ROGUHD PIFE 104 640 MM a 9.63 KG /M. —--

T
—] — . [ — " | ® g———STEEL PLATE 4 MM.THICK
e * J Te <] R i ® - ' 100 WA ONG
| 1 i AT BCLT & NUT FASTIWNING T
! RaL ¢ MIMLRAIL THIZKNESS L WINEIGRT OF ZING COATING
— ¢ H =
!r- BLOCKOUT cLazs| Tyee (MILLIWETER) ! {CRAMS FER SGUAREMETER)
il
; ; ! e —
T 1l 1 ! 3.z ! 550
+ LY | “ - - : = 1 1
. - - - oL - - 2 3.z H 11040
- = Rt + e - : H
- ! le 3 | . M DETAIL "A 1 25 250 .
i I = i
I NOT TG SCALE |
! l 2 2.5 | 1,400 J
i FOST #100K4 1. 2.2 MECHANICAL PROPERTIES OF fai.
H | i
BN N A Y AR RAIL | MaX. DEFLECTION |
15042 MIN.ULTIMATE
75415 = T TENSUES STRENGTH  MIM-PERCENTAGE WAxX. LOAD MaAX. LIAD l
T . S ; e /hm.2 OF ELONGATION TRAFFIC FAGE UP | TRAFFIC FACE DOWN
st . | |- 23 cLass| Tpg . (RG/MMS) _ WG, | DEFLECTIGN | o | DEFLECTION
PLAN AND SECTION et b o ; ) - (MNLY : MIN.)
NOT 0 SCHLE ; o ; - e e N
o5 2310 | < 1 a1 _ 2 1o sa 720 50
gl P 5 1 j : .
r Ty 2 a« : 7 © 1,360 7 1ou0 7
Y- o o :
o ~ o} b3 t a1 H 1 i) 545 a0
z| \L2_323 L " 2 : 2 &80 5 |
SL ps ' : ; 2 a4 2 1 a0 75 720 75
- - u . -
["-H r :
AL TO SHOULDLR WIDTH z i
g EQUAL T TR -~ #—#:’- : o 1 i 2.3 POST SHALL BE IN ACCORDANCE wITH TS, 107,
H -4 , -
; ‘a_:| sor / , % ‘ J 2.4 THE GALVANIZING OF BOLTS, NUTS, WASHERES AND SIMILAR TMREADED FASTENERS
i 3 soxr2 - 23 SHALL BE IN ACCORDANCE WITH TIS. 171 CLASS 5.8,
.
19660 ] §| <DE VIE 2.5 BLDCKOWT SHALL BE IN ACCORDANGE WITH 1S, 1228,
R
180 WHEN SPACING OF POSTS IS 25 DMLY X R o s TOP VIEW FRONT VIEW ! w 2.6 STEEL PLATE SHALL BE IN ACCORDANCE WITH TIS. 1489 5M 400.
i 18x60 | § — 2.7 ALL STEEL SHALL BE GALVANIZED ZING COATING SHALL NOT BE LESS THAN 550 GRAMS PER SOUARE METER.
7 — -1 .-
: /" - | ' z BLOCKQUT DETAILS 3 UNLESS OTHERWISE SPECIFIED, GUARDRAIL CLASS ! SeALL SE USED FOR HIGHWAY CLASS D AND CLASS 1
~~B-@ - SCALE 1h
s Sl - . | S FOR QTHER HIGHWAY CLASS, CUARDRAIL CLASS 2 SHALL BF USED.
s . .
P . g o “o HIREL PLATE 4 IN CASE OF MIGH RESISTANCE TO CORROSION REQUIREMENT, GUARDRAIL TYPE 2 SHALL BE USED.
; L)
- 1 | o 5 AT BOLT & NUT FASTENNING 5, SPACING OF POSTS SHALL BE LOCATION A5 FOLLOWS,
® | @ | PEVEMENT SURFACE ——, ! . - S{EEL PLATE
: i *, | [~—— ROUND PIPE 101.6x4.0 MM. x 9.63 KE./M - (SEE DETAL "A i
| | SLUPE *, I o QR R e |9L°CK0'-'T | RADILS OF CURVE  'SPACING OF FOSTS *HEIGHT OF FILL SPACING OF POSTS
LI L - —— . ; | ) > RO(M} : g (M) H (M) | S (M.}
! wol 114 1 som 0N TANGENT OR 3 700 4.00 H € 200 | 4.00
| T 450 < R < 700 3.00 500 < H & 4.00 300
- 150 € R < 450 2.00 400 < H < 5.00 2.00
' bl BACKUP  PLATE :
o | Foo SCALE t: 15 R < 150 1.09 500 < H € 7.00 | 100
= \ b | . I H
8 M
I T CONCRETE + FOR SIOE SLOPE 2:1 OR STEEPER
2 ' - +—GEMENT : GAND © CRUSH ROCK ’ -
k] . 1 l : RATID 1136 HY VOLUME FOR HORIZOWTAL CURVE WITH HIGH FILL, THE MINIMUM SPACING vaLUS OF THE ONWE SHALL BE GOVERN.
| . 8 IN CENERAL, GUARDRAIL IS MORE SUITABLE THAN GUIDE POST ON HORIZOMTAL CURVE SECTION WITH WIGH FILL
L L_I,.._q...‘_ﬂ_ﬂ. | : : MORE THAM 5.00 M. (AND SIDE SLOPE 15 STEEPER THAN 3:1) AND NOT RECOMMENDED FOR HIGH FILL OVER 7.00 W.
i ™ e
. | alE i =] 7. GUARDIRAIL INSTALLED IN CURVE WMERE RADIUS IS LESS THAN 50 M. SHALL BE PRE—BENT FROM THE FACTCRY.
! X OIRECTION OF TRAFFIC ewadgem B. BACKUP PLATE OF THE SAME CLASS AND TYPE AS THE RAL WITH WTERMEDIATE POST
| SHALL BE PROVIDEC WHERE SPACING OF POSTS IS 25 M.
% UNLESS OTHERWSE SPECIFIED ON THIS DRAWNG, GUARDRAL SHALL BE N ACGORDANCE WITH TS, 248
BLOCKQLT
ERROR ALLOWABLE LENGTH -
/ ERROR MLLOWABLE LENGTH /L CHahMEL STEEL 150375420445 Wi, 50, t01g .50 10. REFLECTIVE SMEETING SHALL CONFORM T TIS. 606 TYPE 1. (COEFFICENT OF RETRO-REFLECTION LEVEL 1)
! Ty I : ' ! ! 11, W-HEAM GUARDRAIL INSTALLATION SEE DRAWING NG. RS-505 OR RS-506.
- et -y ! &t +i3E :
F4 a 3 ol : =] ¢iir e - REMARK -
g = ol & - N
oi < .q_ l s : THE SINGLE w-BEAM GUARDRAI IS SUITABLE ONLY IN SPECIFIC LOCATIONS
B ; a— AND CERTAN CONDITION. IF OTHER CONDIMON SUCH 45 DEEP VALLEYS,
0 n g I__ WHITE REFLEC APPEARED OBSTACLE, HAZARD OR MOUNTAINOUS AREA, AND ROCKS CH
| 8 - SHEETING TrFL THE FILL SLOPE WHICH MAY FOSSIBLE GIVE SERIOUS DAMACE TO
_bd oo | me_s® PAVEMEMT| SURFACE — \ 1 \ o . VEMICLES ARE ©05TED, THE CONCRETE BARRIER OR DOUBLE W-BEAM
! s o /‘ GUARDRAIL SHOULD BE INSTALLED. 1T SHOULD BE APPLIED WTH THE
TERMINAL SECTION A ]' - i FIRM INFORMATION CONCERNED ANG RECOMMENOED €Y THE ENGINEER.
SCALE 1:10 S FOR DMDED HIGHWAY, ——
THIS SIDE SHALL BE OMITTED
e e KINGDOM OF THAILAN
SHEETING TYPE | : B . ’ MINISTRY OF TRAMSPORT
@ ~——ROUND PIPE 101.Exd0 MM, ¢ 9.63 KG/M. NHITE REFLECTMVE - © FOR DWIDED HIGHWAT, DEPARTMENT OF HIGHWAYS
= - SHEEWNG TrFE | % THIZ SIDE SHALL STANDARD DRAWNG
i FOR DIDED HIGHWAY, —— 7 i BE OMITTED
_i THIS SIDE SHALL BE OMITTED T GUARDRAIL
l pCalve SINGLE W—BEAM GUARDRAIL
DIRECTIGN OF TRAFFIC, mmtiite- DESIGNED ; DOH,  CONSULTANTS lcuscxm-_ N aa ™ |oare: oCT 2015
VARIES (30-180) | POST I —_— SCALE : AS SHOWN
— e T 118 BUBMITTED :
SCALE N l (INRECTOR LOCATHN & DESHN BUREMU}
i DWG NO.  RS—603
BOLT & NUT RAJL SECTION REv1 | FESON 77 L' e L(
SCALE 1: 3 SCALE 13 APPROVED : .
e | REVISION SOHATWE[ DATE {FoR DIRECIOR BEMERAL) SHEETNO.  7E/RM




2 SEE DETAIL A" 1_ ..12.00 APPROACH END,
400

1

4.00 ‘t 408

2:hald Awi 2095%RE- BOSCREVE)

1 L 6.00 I 4.00 1
/— SEE DETAR " — f { 3
- N NN S O SR SEE DETAIL "B"— 5 ] ~ EDGE or]sm)un DER
n ‘ END ANCHORAGE \ 1{ y i ;‘ - - INTERMEGIATE POST (SEE DRAWING NO. RS—603)
: /
| ; e
P o ! \ )‘:’5 '---L__J'_ .L |_‘_¢ __M_l' I|| | /r ’
_j E l Tl ~ i1 _,_E__F_,J_* C
= B P | TANGENT LivE ==id
A . — i — i —— — 41 £ i AREQA GWE VR
Y, ; !
L~ SEE DETAIL "A” | ‘ /
HI— . ' / a E
FOR TWO LANE HIGHWAY FOR DIVIDED HIGHWAY N e o B0 | TRAFFIC DIRECTION e 12 £
- SEE DETAL AT V4 = c:
INSTALLATION OF W—BEAM GUARDRAIL AT BRIDGE APPROACH PLAN WHITE PANT EDGE LINE MARKING -—— gz &
SCALE 1 500 ég ? /
1200 APPROKEH END Fa.vmzs {SEE NOTE ) @i @ Z/ﬁf
’ 0
| 5.00 _ ’- 406 4 ac0_ ;  +00 ! 200, 200 100100 439 INSTALLATION OF W-BEAM GUARDRAIL AT HORIZONTAL CURVE k/
. ey ! ! - !
| | | (IR soe v g )
! 20 :
SEE DETAIL "8" | g
END AMCHORAGE | || f 12.00 (4PPROACH ENO) , \/
\ )/Av‘L—LJ__;_j___L__! | J' | /— SEE DETARL "¢ 3.00 400 | 400 | 406 400 VARIES 4.00
1 l ¢ ’ 1 ' | JRg Th g BRDGE RALING SHOULDER ‘ ’7 _‘ - |
4y [ oFF_ s | ; : — W{SEE NOTE 4)
SHOULDER ) 0667 I 0167 N, 7 r SHOULDER ) ROADSIDE DESTACLE OR HAZARDODUS fREA \
: | L.
] L TANGENT SECTION TO BRIDGE ¢ L INNER SURFACE : ST\\ . ;
L PARABOLA CURVE L OF BRIDGE RAIUNG ; T TENGENT DRE : " i
WHITE PAINT EDGE UINE MARKING PARAEOLA CURVE . -
| o N e G T £ U1 G M
| |
N e e e oBROGE— - —,
.o & Y. Y S— TRAFFIC DIRECTION memie | BEGINING OF _ ] 50.00 N
DETAIL "A° WITHOUT BRIDGE SIDEWALK APPROACH. END f :
i WHITE PAIMT EDGE LINE WARKING —-
SCALE 1150
Fal
ot Lo APPROACH END INSTALLATION FOR ROADSIDE OBSTACLE
END ANCHORAGE | | SEE NOTE 9
D SN S N NS ST A W A O SCALE 1: 150
| A
| | l ))/ T\‘T‘N— PR I BRIDGE SIBEWALK
L ' OFF, SEI" - { ; _
SHOULDER o667 ] G167 | SHIULDER NORMAL SHOULDER WIDTH
L PARAGOLA CURVE— L TANGENT SECTION 10 BRIGGE NOTES :
LANE WHITE BAINT EDGE LINE MARKING LANE WIDTH 2 1. ALL DIMENSIONS ARE [N METERS UNLESS OTHERWISE INDICATED.
| TRAFFIC DIRECTION wemiie WHITE PAINT EDGE UNE MARKING ] .
i OR OUTER EDGE OF LanE | = o P 2. PATMENT SHALL BE WMEASURED BY UWEAR METERS OF RaAi INCLUDING
-t — - —_———— - — - —— =~ s = Al— — — ¢ BRIDSE — - b 1 S TERMINAL SECTION CONCRETE AMCHOR AND SPLICE SECTION.
- & # g # o0 B
DETAIL "A" WITH BRIDGE SIDEWALK f — 3. OBSTACLE MEANS PERMANENT STRUCTURE WHICH MAY BE DANGERLA!S
{(ROADWAY SHOULDER WIDTH SAME AS FOR BRII"’“E‘ ' U TO VEMICLES STRIKING SUCH AS, ELECTRIC PIRE, BRIDGE FIER, ETC
SCALE [RERNE PL AN 4. SPACING "x" AND "Y" ARE AS FOLLOWS.
) 407X w LS0 ~ 150 M. “Y = 4,00 M FOST SPACING Z.00 M.
|-~ .00 ! 400 © 4.00 |_A=VARIES {SEE_NOTE 5) 4.00 4.00 | 1.0D_| g A A i 4.2 7 = 1.50 ~ 300 W Y = 800 W, POST SPACING 200 M,
i ‘ SPACING 4.00 MAX. 200 | 200 1.00 _‘_ 1.00 | P59 |050 070 g ” =t 5 THE PORTON OF GUARDRAIL INDICATED BY "A™ SHALL NOT APPLY
| s i o | IMO] M 'i;? e IF EMBANKMENT HEIGHT IS LESS THAN 4.00 M. (SIDE SLOPE 1.5 : 1 MAK)}
> ,L’— D S — Lz A N w— ! & THIS TYPE OF INSTALLATION SHALL BE FOR HIGHWAY CLASSIFICATIONS
,_|_‘_ -==E;"'—"— [||-|> §|L‘> T i ﬁ H THETT ] | S4+0.126 | END_RaIL (SEC WOTE 7} E OF 0 AND 1 QR OTHERWSE INDICATED.
| :! N 7. DIVIDED HIGHWAY DO N .
N ELEvnmhpor GROUND LINE t - ELEVATION SIDE VIEW PHIED PO NOT NEED END AL
Ly END ANCHORAGE END RAIL 8. GUARDRAIL SHALL CONFORM TO NS. 243,
26 O.SOQIﬁM o.s?m E _._TD'G:‘ﬁ E :E.s;!s E 13.535 E JE'Eﬁ ScaE 1 50 9. THE PLAN SHALL SEE DETAHL "D" ON THE DRAWING NO. RS—G06.

0. N CaSE OF ROADWAY SHOULDER 1S WIDER THAM BRIDGE SHALL SEE THE

DRAWING NO. RS—606.
ELEVATION OF GURADRAIL CONNECTION TO BRIDGE RAIUNG ERROR ALLOWABLE Lot :
SoAE b BRIGE RALING 0.027 s 0.3 | 1. MARKINGS SHALL BE W ACCORDANCE WTH THE OEPARTMEMT OF HIGHWAYS
&‘ ’,34 _| ’LOB / W16 EXPANSION BOLT \"l ‘V/ '-,-—L TRAFFIC CONTROL DEVICE MAMUAL, CONFORMING TO TIS. S42.

i — T 1 .82
ST e1s wm Lone R = L
' TERMINAL Seenon / / / o2 ‘ g0 WARRANTING FEATURES FOR
dl \ W-BEAM GUARDRAIL {NSTALLATION
;l_ f\ ] 50 . 50 030 o070 ¢ 0.023 _‘ e i / / f '8[ z — ~-R0.0225 L&_‘ Rw0.02 1. HEIGHT OF EMBANKMENT OF ROADWAY IS MORE THAN 5.00 M.
py o | | | | o { of L = (7.00 M. MAXIMUM) AND SIDE SLOPE IS STEEPER THAN 3:1.
- * \¢ = - # ‘/ o e £ PLAN
. be be g 5 g . 2. STEEPNESS 0F DOWNGRADE IS MORE THAN 6% AND HEIGHT OF
o L)
§—r | AN 5/8 GALVANIZED ? i ! n . & L oy o EMBANKMENT 1S MORE THAN 3.00 M.
- W =] —_——
. STEEL BOLT @ 0.20 . 2L | | | 1] 3 [0 ) 3. DEPTH OF WATER AT TOE OF SLOPE IS MORE THMAN 150 M.
| TRAFFIC DIRECTION <t \_ 0.05] |eulon diobad [oos ! “ 00s] ;022 0.673 4. HORIZONTAL CURVE WITH RAGIUS OF CURVE LESS THAN 150 M.
. INNER SURFAGE oo o
OF BRIDGE RAILING 2 & E
PLAN CONCRETE ANCHOR PLAN gl e ella oo
soaE Y 2 W—BEAM CONNECTION TO BRIDGE RAIL _Ro0225 < I ARG A 35 . Tk
NOT O SCALE 0.05 & /» B
4 5=
O KINGDOM OF THAILAND
] |/ o i:"’:gi'é’" 8oL == ..l 03z MINISTRY OF TRANSPORT
| . - T 008 i ooos s pozs-d _ﬁ DEPARTMENT OF HIGHWAYS
i 5 ¥ = . 0.084 l 005 .08 STANDARD DRAWING
- * —r
2 1 ELEVATION GUARDRAIL
o INSTALLATION AND W-BEAM GUARDRAIL AFPROACH TYPE-I
SPLICE SECTION
| NOT 0 SCALE DESIGNED ; D.0s & COHSULTARTS 1c|1£c|(5[_:;: BUREM X T |oatE: OCT 2015
CONGRETE 1:3 BY VOLUME JI, 0.70 ELEVATION SIDE VIEW SUBMITTED : P v S SCALE: AS SHOWN
. DWGNO. RS-£05
DETAIL "B DETAIL "C” ! APPROVED é
SEALE 125 SCALE 1: 25 REF. P, TEHATURE | DATE : {FoR ERECToR GENCR&LJ‘ SHEET NC. 78




Bt S 3 oTeS

1. AL CIMENFIING ARE IN MULMNMETERS UNLESS OTHERWMSSE INDICATED.
2. GUARDEAL SHALL COMFOSM T0 THE FOLLOWHG RECLIREWENT :

- . -
\,\, s FACKUR PLATE @; TECKLIP FLATE E -BACKUP PLATE - BACKUR PLATE 97 i
1 . = 4 . . .
\\ "F—q--a-'—# , —,—-__. [ 7 - BALHLE PLATE ' 21 STEEL RAl SHALL BE MARE FROM STEEL OF THICKNESS MOT LESS THAN THE
1= - [ iz ! - . ' ’ MINIWUM THIEKNESS SPECIAED FOR EACH CLASS OF RAL AND
' ' : - ; : g ) SHALL BE DALVANIZIG WTH THE MINIMUM WEIGHT OF N2 COATING
/ = L‘|: RCCORDING YO THE TYFE OF RAIL AT SPECVFIZD N TAMF GELOW
I TP g 2'
I B e e ) : RaL Min RAZ THICKNESS Win WEIGHT OF ZINC COATING
. B I ‘ [ 72
t o lr__t o i oL *Sijl - {MaLUME FERY (EREMS PER SQUAREMETER)
s T T o e . | SR e e R L AL [ —
: ‘Ji 32 S50
H E _t _t ! .
e @23 7 3.2 1190
TOP VIEW FRONT ViIEW SIDE MIEW 2 i 25 550
TSI BLOCKOUY DETAILS 2 25 1100
SCALE 1:3
PLAN AND SECTICN .
NOT ™ SGALE _EQUAL O SHOULDER WDTH 408 | 600 __ | 2.2 MECHAN.CAL PROPERTES {F RAL
PLATE 600x50 mom | by 3.@._._,E -
rh, FOST ¢100X+ mm I - - RAL | Moz DEFLECTION
3 : E Min ULTIMATE -
: it : é " TENSILES STRemmry | MDY PERCENTAGE Max LOAD Max LOAD
3 E ; § e | OF ELONGATION 1 TRAFFIC FACE UP TRAFFIC FACE DOWM
e _STEEL PLATE 4 mm THCK 1 = = cLass | TvPe g/mm*} DEFLECTION BEFLECTION
W0 mm LIRG ! g — kg N k3 -
AT BIULE & HUT FASFENNING - _STIFL PLATE i é & L ! . . (Mila} {hein}
00 - {SEE DEfAL "A7) o 5 — 1 n 21 1,265 73 1263 7%
- SLOEHOUT  BroouT | : b £ ; % 1 = 5
= - N
! 1 2 a : = 1.265 75 1,265 75
: rd e A & L steeL PR Joem A :
; : H P ; 1 4 . 2 $E0 75 283 7
N I COMERETE Z I : o &0 e : 7
L\ T : 2 1 i 1 E] 590 | 5
Vi MoLe ety DETAIL A BACKUP PLATE e ey e doe L | :
b OLE 037 mm &l MOT Yo SEALE SCALE 1:8 1
SIDE VIEW BLATE FOR MOUNTING ON POST PlLEm FO%TIN%&LAN 2.3 POST SHALL BE IN ACCORDANCE WTH WS. 107,
BOILT & NUT - 2.4 IfE CALYAMIZING OF HOLTS, NUTS, WASHERES AND SIMILAR THREADED FASTENERS
seaLe ! ERUAL 10 SHOMLOTR - STEEL PLATE SHML BT B ACCOROANCE WITH TS, 171 CLASS 5.8
/ ;g’ffs /'“ g’éﬁg, AR "B i : g 2.5 BLOCKOUT SHALL BE 4 ACCORDANCE WITH TS, 1228,
) — 2.6 STEEL PLATE SHALL 8E W ACCORDANCE MTH TIS. 1498 SW 400.
/ [ T&!
2 ,.l?’ e 1, ; 5 X 2.7 ALL STEEL, SHALL F GALVANIZED ZING COATNG SHALL NOF BE LESS THAK 550 GRAMS PIR SQUARE METTR.
H
s 7 & 4 g ?l L3 ) SN —— 3 URLESS OTHERWISE SPECIFIED, GUARDRAL CLASS 1 SHALL BE USED FOR HIGHWAY CLASS D AKD CLASS 1
= GIRECTION OF TRAFAIC . W il BLOCKOUT AT gLt & MUt FOR QOTHER HIGHWAY CLASS., GUARDRANL CLASE 2 SHALL BE USED.
Y 1 0 G FASTERNING
P —— I o0 4. B CASE OF MICH RESISTANCE YO CORROSIOM REOUIREMENT, GUARDRAL TYPE 2 SHALL BE USED,
: PAZMENT SURFACES ! ar [ — 5. SPACIG OF POSTS SHALL BE LOCATION AS FOLEOWS..
DETAIL "B” - : . sore |, n . -
@ i NOT  TO ECALET : el N t T . ] ~ R i
T - LA, RADHUS OF CURYE SPACING OF POSTS HEIGHT OF FILL [SPACING OF PDSTS
1 " Hf R {m) 5 (m} H (m) S (m)
pe ARE S SR DU ST PN ]
___E — R ON TANGENT OR » 700 400 i< HO AJJO
- i +
Ll i 1 : | M 450 & R < FOO hat 155 300 < H & 400 300
o TR -
BLOCKOUT LIP CHANNEL o, o NI 15C <R 5450 200 4.00 <6 ¢ 580 2.00
Bl STE 150:75220e4.5 mm 2 I_,,m.,L R — 2 [ | | [—congrEE S T,
@ ol N _’,é SHEETING TYPE | {AN.) - s L} CEMENT  saND @ GRUSH ROEK R < 150 100 500 <k £ 700 108
FOR DIVDED MHIGHWAY, I (GR CMDED HIGHWAY. ' . RATID $:3:8 AT VOLUME
THIS SIDE SHALL BE DMITTED @' THIE SIDE SHALL BE DMITTED| - l | I * FOR SDT SLOPE 2.1 QR STEEPER
wrPAVEMENT SURFACE "-I i—HM“EMENT SUREACE Lf ! L S A CUARDRAIL, EACH LEBGTH i3 3,00 METERS,
1 : F | | 3 FOR HORIZOHTAL GURVE WITH HICH FILL THE MINIMUM SRAGNG VALUE OF THE CNE SHALL SE GOVERN,
e e i RS WA REFECIVE . - FOR URIDET HIGHWAY, s 5. N CENERAL, GUARDRAL IS MORE SUITABLE THAN GUIDE FOST ON HORIZONTAL CURVE SEGTION WITH HIGH ALY,
' : SHEETIRG TYPE ) ()P Ts Sioe sl i MORE THAN 5.00 m (AND SIDE SLOPE IS STEEFER THAN 311) AND NOT RECOMMENDED FOR HIGH FHL OVER 7.00 m.
90 AN - bogl 7. GUARDRAM INSTAELED 1§ CURVE WHERE RADIUS IS LESS THAN 50 m SHALL BI PRE-BENT FRCGM THE FACTORY.
a0 SR loo v oo [ 9%
700 PO LUIDED HIGHWAY, - 8. UNLESS OTHERWSE SPECIFIED ON TH'S DRAMING. GUARDRAIL SHALL BE IN ACCURDANCE WITH TH. 248.
i TS EIOE SHALL BE DMTTED DIRECTION OF IRAFHIC e SECTION A — A
e e N 1o s 9, REAECTVE SHEETNG SHALL CONFORM 10 TS 606 TYPE } (COEFFICIENT OF RETRO-REFLECTON LEVEL 1)
o & // &, B-p23 POST EOUAL 10 SHOULOER WOTH STEEL PIATE 16, W-BEAM CUARDRAIL INSTALLATION SEE DRAWING NO, RE-503 OR RS-506.
£ & & o SCALE IERH] T~ T d+4% — 1. THE LEHGTH OF THE POSTS SHALL BE ACCORDING TO THE TABLE SELOW.
= - _— s f = ]
o & .
5 * A i = CASE POSITION AENGHT OF POSTS
— . | & ()
H 3
] o i g P aiam; T EOLT & KUT 1 ON PAVEMENT SURFACE 2,000
- 1 =B l FASTENNEG 2 NOF STEEPER THAN ZH @ IV 2,500
. hJ 2 M0
PAVEMENT SURFATE— | | & p————1 .
TERMINAL SECTION i suope 7 §Ll | REMARK :
SCME TE10 preW-BEAY GURRDRAL st PTE S — || THE SWGLE W~BEAK GUARDRAL 16 SUITABLE ONLY IN SPECIFIE LOGATIONS
gt slockoee S [~ AND CERTAIN CONDITION. I OTHER CONOATION SUCH AS DEEP VALLEYS,
T PLATE 6050 mm .- T‘\. APPEARED DESTACLE. HAZARD CR MOUNTAINGUS AREA. AND ROCKS ON
T k. ik THE Pt SLOPE WHICH MAY FOSSHILE GIVE SERIOUS DAMACE T0
i — B . i | L] 1 VERICLES ARE EXISTED, THE CONCRETE BARRIER OR DOUBLE W—BIAM
: -7 Lt | . 2 GUARDRAIL SHOULD BE INSTALLED. 1T SHOULD BE APPLED WITH THE
| w ; E . FIRM INFORWATION CORCERNED AND RECOMMENDED EY THE ENGINEER,
by - FLATE B0xEQ rwm . | K
N
E\ a i -ROST #100X4 mm g : I [
™ 3 = '|.|-,-wncane
H TG n | . CEMENT : Sanh : CRUSH ROCK m\’
i : RATIO 1:X: AT
- - STEEL PLATE 4 mm THICK . I . 1336 BY VOLUME
- 100 mm LoHG ] i v
7/ AT BOLT & MUT FASTERNMG ! |- ALLUWEUT SINGLE W-BEAM GUARDRAIL
it f wh] — —
A~ L amutm_n’r/’c!l-f‘/-,’?w/— e
1 - 100
\.._—-srm. PLATE b0 - . - - {
T AT BOLT & MuT 4 wmay v z?,/g /53
AL~ FasTENNING . l I p—
J
RAL SECTION DETAL INSTALL, PLATE PILE FOOTING (ON SIDE SLOPE) W o 5/¥ /o3
i WoT 0 S E WAFLUR
L




D hakd deg 2012505 - 101(REWVOT

L fMax, 300)

(SEE HOTE 9)

e ———— e ——f =
S hy "
-03- / -
- /
by tg

BELL AND SPIGOT TYPE

d L {MIN. 1.90}

| | (SEE WOTE 9)

TkE L
¢ o+ —— =4 o
gl e — S 7
{ L (MIN. 1.00} .l
(SEE MOTE 9)
TONGUE AND GROOVE TYPE
DETAIL OF R.C. PIPE CULVERT
NOT o SCALE
B42T+14 w
7 D+2T 7 r_—l 2= & MM, ARCUND

TABLE 1 SPECIFICATION

TONGUE AND GROOVE TYPE

s I R S —
I
i 0
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BELL AND SPIGCT TYPE

PIPE CONNECTION DETAILS
SCALE

HOT 0

RCPIFE CULVERT|  SIDE WALL MIN. CIRCULAR CRUSHING LOAD MBI ULTIMATE COMPRESSIVE OVER FHL ON
CLASS DLAME TER m REINFORCEMENT TO PRODUCE  ERUSHING LOAT STREMGTH FOR 15x15x15 CM. R.C. PIPE
030 CM. CRACK | (KG./M.) COMCRETE CUBE AT CULVERY NOT
. W M
g:‘) (e {ev. /) WIDTH AND 306 CM. 28 DaYS AGE MORE THAN
(o) : CRACK LENGTH
INNER OUTER
(KG./M.) WMPa{KSC.) {METERS)
30 5.0 1.5 - 3,060 4.550 hat
40 B0 25 - 4,080 6,120
50 7.0 38 - 5100 7,650
&0 7.5 5.7 - £,120 9,180 35 (387) 10.6
2
o] 9.5 5.8 4.1 816G - L AZ2A0.
100 .o 7.0 52 10,200 15,300
1240 12.5 8.3 5.8 12,240 18,360 J
150 15.0 125 9.5 15,300 22,950 40 (408} 1.0
3o 5.0 1.5 - 1,930 3,060 s W
40 6.0 15 - 2,650 4,080
50 7.0 15 - 3320 5,100
80 7.5 15 - 3,980 8,120
3 35 (357) B.O
80 25 a0 - 5,300 8,160
100 1.0 4.2 32 6,630 10.200
120 12.5 5.1 3.8 7,960 12,240
150 15,0 2 55 9,950 15,300 -

TABLE 2 PIPE END DETAILS

RUBBER RING
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BELL AND SPIGOT TYPE
WITH RUBBER RING
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- ALL DMENSHONS ARE IN METERS LMLESS GTHERWISE INCHCATED.
. REINFORCED COMCRETE PIPE CULVERT CLASSES 2 ANMD 3 SHALL

CONFORM TO TS 128.

, CEMENT , STEEL RENFORCEMENT | AGGREGATES AMD TEST

WMETHODS USED FOR R.C. PIFE CULVERT SHALL CONFORM TO THE
REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
SHALL BE 0.35 TO 0.5 TIME OF WwaLl THICKNESS
(MEASURED FROM INNER WALL)
3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
SHALL BE 2.5 M. IN AVERAGE BUT NOT LESS THAN 1.5 CM.
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR FIPE SIZE @ 50 CM.
OR SMALLER SHALL BE A4 MINIMUM OF 4—3 4 MM. BARS OR
8-# 4 WM. BARS FOR PIPE # 60 CM. OR LARGER.
3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
TO # 80 CM. SHALL BE 10 . OR LESS AMD FOR PIPE SIZE
2 100 CW. TO # 150 CM. SHALL BE 15 OM. OR LESS BUT NOT MORE
THAM THEIR WALL THICKNESS.

. THE CULVERT WHICH HAVING TRANSVERSE REWFORCEMENT N ELLIPTMCAL

CACE A5 SPECIFIED M THE TiS. 128 SHALL NOT BE USED.

PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGLUE AND GROOVE
TYPE AS DIRECTEEr BY THE EMGINEER.

. CULVERT JONTS SHALL BE WMORTARED AS SHOWN ON THE DRAMNG

WITH CEMENT MORTAR (1:2 BY WOLUME)

CULVERT FRANTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION QN
THE SOFT CLAY WITH CBR. g 2%

RUEBBER RING SHALL CONFORM TO TS, 237

CULVERT LENGTH (L) SHALL BE 1.00 M. WRLESS OTERWISE SPECIRED,

TO.REINFORCED COWCRETE PIPE CULVERT CLASS 2 SHALL BE USED

®E MM ® 0,40
1 ] R.CPIPE CULYVERT  IMSIRE WAL FIPE £ND DETALS (CM.) UNDER PAVEMENT.
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PROPOSED PIPE CULVERT STANDARD CRAWNG
2-RE 6 MM. AROUND R.C.COLLAR 120 12.5 104 T4.1 0.4 16.5 37.5 48 2.5 5.2 50 R.C. PIPE CULVERT
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NOTES :
REINFORCED CONCRETE CULVERT PIPE INSTALLATION {MAX. FILL HEIGHT 9.00 M.}

A} CONSTRUCTION METHODS WHLCH FILL HEIGHT IS LESS THAN 1.20 M.

. THE PROJECTION WETHODS SHALL BE USED FOR PIFE INSTALLATION.

. THE FPE LINE LATOUT SHaLL BE SUITABLE FOR THE TERRAIM. THE EXISTING GROUND ALDHG
THE LIME OF CULVERT SHALL BE PREPAREC; TOo THE SPECIFIED SLOPE. .

[N

[

. FIPE BEDINNG SHALL BE TYPE (o)t} GR {c} A% SHOWN ON EHE DRAWING AND SHALL DEPEND
UPOM PREVAILING SOFL CONDITION AND THE JUDGEMENT OF THE ERGINEER.

# AFTER THE PFIPE HAS BEEM FLACED, THE SUBGRADE AMD/OR PORTION OF PAVEWENT SECTION
WHICH ARE TO BE LAID ALONG BOTH SIDES OF THE LIME WITH M A DISTAMCE OF 4 PIFE
DIAMETERS BUT MOT LESS THAN 5.00 M. FROM CEMTEXLINE OF THE PIFE $HaLL EE
CONSTRUCED LIGHT WEIGHT CONSTRUCTION ECUIRMEWT USED FOR COWMPACTEON SHALL GPERATE
N A GIRECTION PERYENDICULAR TO CENTERLINE OF ROADWAY OR FARALLEL TO PIFE LINE
UNTIE THE BACKFILL HAS REACHED AWM ELEVATION OF AT LEAST 30 CM. ABOVE THE TOF OF FIPE.

B} CONSTRUCTION METHODS WHEM FILL HEIGHT EXCEEDS 1.20 M.

1. FIPE INSTALLATICN SHALL BE BY TREWCH MCTIO0. SUBGRADE SHALL BE FIRST

CONSTRUCTED TO AN ELEVATION D/2 OR AT LEAST 60 (M. OVER TOP OF PROPDSED PIPE.

A TRENCH SHALL THEN BE EXCAVATED ALONG THE FROPOSED LINE AS SHOWN ON THE DRAWING,

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

5]

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

. PIPE SHALL BE INSTALLED ACCORDING TO SIPES SHOWN ON THE DRAWMNG. BACKFILLING
OF PIPE CULVERTS SHALL NOT BE PERMITTED UNTIL AT LEAST 4B HOURS HAVE ELAPSED AFTER
JOIMT HAVE BEEN COMPLETED,

. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1,
BACKFILL SHALL BE A SELECT MATERIAL AMD SHALL RECRHAE THE AFPROVAL OF THE ENGINEER,
WETHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS RECUNRED FOR SUBGRADE.
COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

A

-~

REINFORCED CONCRETE CULVERT FIPE INSTALLATION {FILL HEIGHT OVER 9.00 M.)

1. AFTER EXISTING GROUND HAS BEEW PREPAREC TQ SPECIFIEQ SLOFE AMD ELEWATION.
COMCRETE SECOING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION &)

- THE MUMEER OF PIFE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWHN.

. A CONCRETE CRADLE SHALL THEN BE FLACED AS SHOWN IN SECTION (&

. EMBANKMENT SHALL BE CONSTR(__PCTED WiITH SELECTED WATERIAL AND COMPACTED IN ACCORDANCE
WTH THE TYPICAL CROSS=-SECTION FOR THE RDUTE EMBHNKMENT‘ SHALL BE 'COMP:ACTED T

ol R

THE (&) — (&1 LEVEL, "d” METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIRMENT.

CONSTRUCTION PROCCOURES SHALL REGINRE SUPERWVISION BY THE ENGIMEER.

o

A TREMCH SHALL BE EXCAVATED TO A WIDTH "¢" WETERS WITH VERTICAL, SMOOTH WaLL AND
BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE ENGINLER,

m

. A} WHEN FILL HEIGHT IS tESS THAN 18.00 M. THE CONSTRUCTION HAS REACHED THE &} — &
LEVEL AS DESCRIBED (M 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 CONMTINUE AS
DESCRIBED IN NOTE 4 ABOVE UNTIL THE (B — (B} LEVEL IS REACHED.
7. & TRENCH SHALL THEN BE EXCAWATED AS DESCRIBED N NOTE § aBOVE EXCEPT BACKRILL
SHALL BE REGULAR BACKFILL MATERIAL AMD SMALL BE PLACED AS LOODSELY AS POSSIELE
WITHOUT COMPACTION.

w

THE REMAINING EMBANKMENT SHALL THEM BE CONSTRUCTED TO SUBCGRADE LEVEL AND
COMFACTED BY METHODS NORMALLY USED.

w

ALL DIMENSIONE ARE 1N METERS UNLESS OTHERWSE INDICATED.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
R.C. PIPE CULVERT
INSTALLATION DETAILS

. . BUREAL DF LOTATION
DESIGNED ! 0.0H. & CONSMLTANTS lcuscnﬂ.}. % DEoN

R.C. PIPE CULVERT INSTALLATION FiLL ABOVE PIPE QVER 9.00 M.

SUBMITTED ©

CATE: OCT 2015

SCALE: AS SHOWN

R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NOT 0 SCALE [~

OF LOCATION & DESHH BURLCAL)

DWG HD. D5-102

NDT TO SCALE

APPROVED - -
SGHATURE | DATE (PR DIRECTOR GEMEFAL}

SHEETND, 50




D:sld dwg 2015405 20° (RFVOG)

s 0F GISTANCE > 50 ©W. PROVIDING 5ODDING
IF DFSTANCE = S0 CWM. UINING WITH PLAIN CONCRETE

(5 CM. THICK)

HOLE AND FILTER MATERIAL
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DETAIL FOR R.C. COVER FOR CROSS WALK
HOT 0 SCALE

2 TM, THICKMESS FOR BEARING

NOTES

ALL DIMEMSIONS ARE IW METERS UNLESS OTHERWESE INDICATED.

CONCRETE SHALL HAVE A MINIWUNM DLTIMATE COMPRESSIVE

STRENGTH {F 1B MFo.{1B4 KSC.) FOR 15x15x15 CW, CUBE AT 28 DAYS,

CEMENT. SHaLL. GONFORM TO TS 15 TYPE | PORTLAND CEMENTOR 4PPROVAL. TYPE..

REINFGRCING STEEL SHALL COWFORMEDR TQO NS 20 GRARE SR 24

™E THREE TYPES OF DITCH LIMING SHALL BE CONSTRUCTED IN THE AREA OF RAINFALL WNTEWSITY MOT OVER 10 IN/HR.

W CASE OF RAINFALL INTENSITY IS OVER 10 IN AHR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER

TITCH LINING SHALL BE CONSTRUCTED BY COMSIDERATION OF THE SOIL CONDITION, EROSION AND THE DISCHARGE

IN THE DITCH GENMETALLY, DITCH UNING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%

IN CASE OF LENGTH OF DITCH > 500 M. DITCH LIMING SHALL BE DESIGNED 8Y THE ENGIMEER

COMCRETE DNTCH CHECK SHALL BE COWSTRUCTED FOR TYPE || AND TYPE WE OF THE LINING GOMERALLY

THE SPACING OF DITCH CHECK SHall NOT EXCCLD 150 M., 120 M., 100 M. AND 80 M, FOR ROADWAY GRADE OF

6% B% 10% AMD 12% RESPECTIVELY, BUT THE LOCATCH SHail SUITABLY BE CONSIDERED N THE FIELD

AMD BY THE APPROVAL OF THE ENGIMEER FOR THE PARTICULAR TYPE OF TERRAIMES.

FOR TYPE I¥ THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY A4S DIRECTED

BY THE EMGIMEER AND SHALL BE PLACE I SECTION OF 3.00 M., INFERVAL, THE JONNT WIOTH SETWEEN SECTIONS SHALL

NOT EXCEED 1 Ch. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 41 MIXTURE RATIO

COMCRETE DITCH TYPE W AT HILLSHIE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH HARROW.,
COMSTRUCTION JOINT OF 1 Ch. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN.

CONSTRUCTION DETAILS

TPE |, TYPE Il

CONCRETE DITCH LINING

1.0 THE EXISTIMG CITCH OR CHAMNEL SHALL 8E EXCAVATED AND SHAPED 1N ACCORDANCE WITH THE DRAWINGS AND

1.2
1.3

THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALE BE THE SAME OR ZIMILAR TO

THE ROADWAY GRADIENT

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGYH OF 18 MPa{180 WSC) FOR 15x15x15 CM. AT 28 DAYS.
BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
COWCRETE SHALL BE PLACED W SECTIONS CF 1.00 W.MAXIMUM 1IN LENGTH FOR TYRE 1| AND 3.00 M. MAXIMUM FOR

TYPE I, THE JOINT WIDTH BETWEEN SECTHONS SHALL MOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED

WTH SaHD ASPHALT CEMENT WITH 4.1 MIXTURE RATIO

RENFORCIMG STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TS 20 GRADE SR 24 LAPPING FOR # 6 MM.
REINFORCING STEEL SHALL BE 25 CH. MIMNIMUM

RENFORCING STEEL SHALL ALSD BE 'l\ELDEb WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS .

1.51 SPECIFICATION SHALL COWFORM TO AASHTO DESIGNATION M S5-75 (ASTM DESIGNATION A 185-73) ANG
-« DISTANCE 3 50 G4, PROVIDING SODDING AASHTO DESIGNATION M 32-78 (ASTM DESIGNATION A 82-76)
IF DISTANGE < 50 CM. LINING WITH MORTAR RIP—RAP AN NATURAL SLOPE ; VARIES OR EXISING GROUND 1.5.2 LAPPED SPLICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM
5. THE WIRE FABRIC IS 2"x2"
—CUT SLGPE VARIES VRS 045 003 153 MESH SI28 OF THE WIRE FaBl 5
Ny 5 M. CHAMFER .54 THE QUANTITES OF THE WELDED WIRE FABRIC CALCULATED FROM NOWINAL AREA MUST BE AT LEAST 0.730 CM./M.
FROFILE GRADE - ' {IN EACH DIRECUION) ANU THE WELDED WIRE FABRIC SHALL BE SMOOTH AMD THE WELDED JOIMT SHALL WOT
o ¢ BMM.—L a R LOGSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING
Q
2z B @ SN, y | PAVEMENT 155 CONCRETE SHALL BE CURED AFTER PLACING
plis} o DRAMN HOLE = | df- - & BMM.
zi E 21000 W (@ ¢ MM @ 025 W TYPE Il MORTAR RIP ~ RAP DITCH LINING
o =)
24 i @ o 2wk 0 025 M) f 21 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS 1 NO. 1.1
g . © 025 M.
wi 2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20-45 KG. EACH AND AT LEAST 50% SHALL WEIGHT
2 # BMM. @ EMM. MORE THAN 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER
L. o3 0.08 PLACING. THE THICKNESS OF THE STOMES SHALL BE APPROXIMATELY 15 CM.
23 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL
E V CONCRETE OiTCH AT H:LL%IDE STOMES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS
0.50_OF VARES SCALE $
TYPE Il MORTAR RIP—RAP DITCH UINING 3 =
NOT T SCALE - o
. s S ‘I,
i 2
e L t &l
L _ .‘ - T
\I c e .o
o .
GEOTEXTILE, WEIGHT 200 6./MZ (MIN.]
SHALL CONFORM TO ASTM 3776
DETAIL FOR DRAIN HOLE
HOT Liv] SCALE
$0.025 M SINGLE SIZE CRUSHED ROCK
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BT EnEex OR COARSE GRAVEL FILTER, 1.00 M LONG GEOTEXTHE, WEIGHT 200 6./M  {MIN.} KINGDOM OF THAILAND
PY.C PPE @ 73 MM, WEEF HOLE WITH SHALL CONFORM TO ASTM J776 RAP AROUND MINISTRY OF TRANSPCRT
PERFORATED HOLE # 10 MM, % 0.10 L. - PERFORATED HOLE @ 10 MM. © 0.10 M. DEPARTMENT OF HIGHWAYS
- U F SR STANDARD DRAWING
_p.oa-aas L SIDE DITCH LINING
% 1 aRICS PV.C. PIPE 8 75 MM,
[=]
- DEGIGNED : B.0M & CONSATANTS ‘MECKED: R e "™ |paTe: oCT 2015
0.30 DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE W
SCALE: AS SHOWH
SCAE 1o SUBMTTED «
SECTION (B) — () DETAN. FOR DITCH CHECK " b b [BRECTOR oF LocATON & LesiR SuREAL)
GWGND.  DS=-21
SCALE 1:19
APPROVED : Aé' 2, enEETIo. 95
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DESIGN AND SPECIAL PROVISION FOR GABION WALL

1. GENERAL DESCRIPTIONS
GABIONS ARE LARGE CAGES OR BASKETS USUALLY OF STEEL WIRE MESH, RECTANGULAR IN SHAFE, FILLED
WTH STONE AND USE TO BUILD RETAINING WALLS, REVETMENTS AND ANTI-EROSION WORKS. A FILTER LAYER,
TODAY OFTEM & GECTEXTILE, 15 PLACED BETWEEN THE GABIONS AND THE BACKFILL IF THERE IS A DANGER
OF SOIL PARTICLES BEING WASHED OUT THROUGH THE ROCK FILL BY SEEPAGE OR WAVE ACTION.

2., ADVANTAGES. OF GABION WALL
GABION WALL MAY PROVIDE THE FOLLOWING ADVANTAGES FOR PROJECTS:

5.4 DESIGN
5.4 GEMERAL
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.

FABLE 1 TYPICAL UNIT WEIGHT OF ROGK-FILLED N GABION BASKET

23 FLEXRILITY: GAEONS CONFORM TO DIFFICULT SITE GEOMETRY AND CAM ADJUST TO DIFFERENTIAL TYPE OF ROOK UNIT WERGHT {KN/CU.M}
SETTLEMENT AND LATERAL MGYEMENT. BASALT 79
2.2 PERMEABILTY: PREVENTS THE BUILD UP OF WATER PRESSURE. ALLDWS THE CONSTRUCTION OF CRANITE p”
HIGH=CAPACITY DRAINAGE SYSTEMS.
2.3 LOW LEVEL OF WORK SKILL REQUIRED: TRAMING OF UNSKILLED LABOR {3 POSSIBLE WITHIN A SHORT THE. HARD LIMESTONE 26
2.4 LOW COST: MINIMAL TRANSPORTATION COST WHERE LOCAL ROCK FILL CAN BE USED. SPEEDY TRACHYTES 25
3 M A:g:igucmu. SANDSTONE 23
3.1 HEXAGONAL WOVEN WIRE MESH SOFT LMESTONE 22

THE METTING IS MECHANICALLY WOVEN Iy A& CONTINUQUS SHEET, TD FORM A HEXAGOMAL MESH WHICH
CAM STRETCH OR CONTRACT N TWO [HRECTIONS IM 1TS OWM PLANE SO THAT A RECTANGULAR WRE MESH BOX

FILLEG WITH QUARRIED STONE OR RIVER SHINGLE CAN DEFORM M ANY DIRECTICH. TABLE 2 SUMMARY OF DESIGN PARAMETERS

4. CORROSION AND DAMAGE OF GABIONS ANGLE OF INTERNAL FRICTIGH
IN THE USE OF GABIONS THE FOLLOWING MATTERS SHOULD BE CONSIDERED. MATERIALS UNIT WEIGHT (KN/CL.M) (DEG} COHESION (kPA)
4.1 GALVANIZED WIRE., HEMAGONAL WOVEN MESH GABIGNS SHOULD BE MWADE FROM WRE GALVAMIZED SELECTED BACKFILL 20.00 3200 .00
TO BS 443 STANDARD. GALVAMIZED CABIONS MAY BE USED WHERE THE EXPECTED UFE TO THE FOUNDATION 20.00 30,00 0.00
GALVANIZED WIRE 1S SUFFICIENT FOR THE INTENDED LIFE OF THE STRUCTURE. GENERALLY, GALVANIZED WRE
IS USED FOR NORWAL ENVIRDNMENT WHERE THE EFFECT OF WATER CR ACID SOIL IS NOT MUCH. ROCK-FILLED 25.00 - -

IF THE CONDITIONS ARF AGGRESSIVE TO THE GALVANIZED WRE COATING, THE USE OF GALFAN COATED
WRE (ALU-ZINC) OR POLYVINYL CHLORIDE (PYC) COATED WIRE SHOULD BE CONSIDERED.
4.2 GALFAN COATED WRE. THE GALFAN COATING HAS MORE CORROSION RERSTANCE THAN NORMAL
GALVAMIZED COATED OF AROUND 3 — 5 TIMES. THIS COATING COMPOSITE CONSISTS OF ALUMINIUM
(5%) AND ZING (95%) AND SHALL HAVE SPECKICATION ACCORDING TO ASTM ABSE /A BSGM—98.
GALFAN COATEC WRE WiLL BE USED FOR SEVERE CONDITION SUCH AS RIVERBANK OR WHERE THE EXTRA LIFETWE
OF COATING IS REDAARED.
4.3 PVC COATED WIRE, THE PVC COATING SHOULD CONFORM TG BS 4102 THE RADIAL THICKNESS OF
THE COATING APPLIED TO THE GALVANIZED WIRE CORE SHOULD BE A MINMUM OF 0.25 MM, THE PVC
SHOULD BE SUFFICIENTLY BONDED TO THE GALVAMZED 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 |5 SEVERE CONDITION SUCH AS RIVERBANK AND WHERE HIGH CORROSION SOIL (ACID
SOIL) OR WATER IS FOUND.
4.4 DAMAGE BY ABRASION. GALVANIZED, GALFAN AND PWC COATED WIRE MAY BE DAMAGED 8Y
ABRASION, BY MOVING SHINGLE IN RIVER BEDS AND ON COASTAL FORESHORES. IN MOUNTAIN RIVERS,
WHERE THE HEAVY WATERBORNE WATERGAL USUALLY TRAVELS ALONG THE BED, GALFAN AND PYC GABION
WESH HAS BEEN SATISFACTORY 1N THE CONSTRUCTION OF RIVER WALLS WITH VERTICAL WATER FACES BUT
ANTI-SCOUR APRONS WATH HORIZONTAL SURFACES SHOULD BE AVOIDED. GALVANIZED MESH IS MORE
EASILY ABRADED W THESE SITUATIONS.

4.5 OW COASTAL FORESHORES, PVC COATED GABIONS ARE UNSATISFACTORY WHERE LARGE SHINGLE, OR
HEAVY ABRASIVE MATERIAL 1S LIKELY TO BE THROWN AGAINST, OR, WASHED GVER THE STRUCTURE BY

5.4.2 EQUILBRIUM OF THE WaLL
THE RETAWNED SOL 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 SC THAT THE RESULTANT FORCE AT ANY HORIZONTAL SECTION LIES WITHIN THE
MIDGLE THIRD OF THAT SECTION, THE THRUST EXERTED BY THE BACKFILL ON A GABION WALL
ACTS AT THE FERPEMINCULAR TO THE WALL. THIS ANGLE CAN BE ASSUMED TO EQUAL THE DESHIGN
VALUE OF EFFECTIVE ANGLE OF SHEARRMG RESISTANCE DUE TD THE ROUGHNESS OF THE GABKON
SURFACE, WHICH MAY BE ASSUMED TO BE A SOIL TO SOIL FRICTION SURFACE.
WHEM RETAINED SOHL IS SUPPCRT BY A HEEL TO THE WALL THE SDIL MAY BE ASSUMED TO 8E A
PART OF THE WALL AND THE DESIGH ASSUMES A WVIRTUAL VERMCAL REAR FACE.
WHEM CALCULATING THE RESISTANCE AGAINST SUDING FORWARD THE AMGLE OF FRICTION SHOULD
BE TAKEM AS THAT OF THE FOUNDATION SOIL AND NOT AS THAT GETWEEN STONE RUBBLE AND
THE S0IL. THE ANGLE OF FRICTION BETWEEN THE BASE OF GABION WALL AND GRANULAR SOIL MAY
BE ASSUME 0.9 TIMES THE ANGLE OF INTERNAL FRICTION OF SOIL. THE GABION WALL CAN BE
BUILT ON A SLOPED FOUNDATION TG WNCREASE THIS RESISTANCE.
WHEN CALCULATING THE MAXWIUM PRESSURE AT THE BASE OF GABIOM WALL MUST BE LESS THAN
THE ANTICIPATED BEARING CAPACITY OF THE SCHL UNDER THE WALL.

5.4.3 DESIGN ASSUMPTIONS

5.4.31 STEPPED FACE WALL WITH HORIZONTAL BACKPLL
WAVE ACTION, HOWEVER, W THIS EXTREME CONDITION THE PVC—GALFAN COATED GABION IS MORE 5432 BDACKFILL MATERIAL BEHIND GABION WALL {5 COHESIOMLESS SOIL
FAVOURED. 543535  KNO GROUNDWATER ACTING BEHIND THE WALL (FREE DRAINAGE} IN THE CASE OF GABION
5. DESIGN CONSIOERATIONS WALL LOCATED IN THE ARID REGION OF SIOE SLOPE.
3.1 WALL GEQMETRY 5434  ASSUME DRAWDOWN CONDITION FROM UPPERMOST TG THE HEEL OF GABION WALL IN THE

TYPICAL CROSS SECTION CF GABION WALLS ARE SHOWN WM FIGURE 1 DEPENDING ON THE PROPERTIES CASE OF GABION WALL LOCATED MM THE $IDE SLOPE AND ADJACENT WITH WATERFRONT
AND THE SLOPE OF THE BACKFILL, THE BASE OF A GABION WALL MAY RANGE FROM 30 TO 90% OF TS REGION.

HEIGHT. IT IS COMMOM PRACTICE TO TILT THE WALL BACKWARD AT AN ANGLE OF ABOUT & (1:10} TO 54,35 SUPERIMPOSED LOAD OVER THE BACKFILL MATERIAL 15 KPA

INCREASE WALL STARILITY. HICH WALLS MAY REQUIRE A CONCRETE FOOTING, BUT IN GENERAL OMLY LITILE 5436 NO CONSIDERED EARTHOUAKE LOADNG IN THE CESIGN STUATION
 FOUNDRATION PREPARATION NEEDS TO BE DOWE. THE CHOCE OF EITHER BATTERED OR STEPPED FACES 5437 ASSUME THE WALL THT AWAY FROM THE SOIL RETAINED. WITH SUFFICIENT WALL THLT, A

RESTS WITH DESIGNER; STEFPED FACE RECOMMENDED IF WALL {5 MORE THAN 3.00 M HIGH. TRIANCULAR SOIL WECHE BEMIND THE WALL WITH FAIL. THE LATERAL PRESSURE FOR THIS

CONDITION IS REFERRED TO AS ACTIVE EARTH PRESSURE {KA)

5.5 CALCULATIONS
551 ACTIVE EARTH PRESSURE, KA
5.5.2 STABILTY AGAINST SUDING (FS-SLIDING)
5.5.3 STABILITY AGAINST OVERTURNING (FS—OVERTURNING)
5.5.4 BEARING CAPACITY OF FOUNDATION {O—ALLOWABLE)
5.5.5 OVERALL STABILTY (FS~OVERALL)

5.6 MINIMUM FACTOR OF SAFETY
5.8.1 STABILITY AGAINST SLIDING SHALL NOT BE LESS THAN 1.50.
5.6.2 STABILITY AGAINST OVERTURNING SHALL MOT 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.

8. CONSTRUCTIONS .

6.1 POSITONING CADES
EMPTY CAGE MAY BE PLACED SINGLY OR JOINED TOGETHER IN GROUPS. WOVEN WIRE MESH
GAEIONS MAY BE STRETCHED WITH A SMALL WINCH BEFORE THEY ARE WRED TO ADVACENT UNITS
THAT HAVE ALREADY BEEN FILLED. UNDERWATER GABIONS, BY THEIR NATURE, ARE PRE—FILLED
BEFORE THEY ARE FLACED BY CRANE.
THE CAGES SHOULD BE TGHILY FILLED WATH SOME OVERFILLUNG TO ALLOW FOR SUBSEQUENT
SETTLEMENT. HORIZONTAL INTERNAL BRACING WIRES SHOULD BE FITTED BETWEEN THE QUTER AND
INNER FACES AT £.33 M CENTRES GABIONS WHICH ARE DEEPER THAN 500 MM, WHEM FILLED, THE
GABIONS LIDS SHOULD B PROPERLY CLOSED WITHOUT GAFS, AND WIRED DOWN, THE VERTICAL
JOINTS BETWEEN WDIMDUAL UNITS SHOULD BE STAGGERED N ADJACENT COURSES, TO GIVE A
BETTER APPEARANCE AND 70 PREVENT THE FORMATION OF WEAK VERTICAL SHEAR PLANES.

{A) BATTERED FACE

{B) STEPPED FACE

FIGURE 1 TYPICAL CRQOSS SECTION QF GABION WALL

5.2 UNIT WEIGHT OF ROCK—FILLED GABIOMS
THE UNIT WEIGHT OF RQCK—-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 WALUE OF ROCK AS SHOWM IN TABLE 1.

. SUBMISSION

6.2 MARINE APPLICATIONS
WHERE GABIONS ARE SUBJECTED WAVE ACTION, THERE SHOULD BE A MINIMAL AMOUNT OF MOVEMENT OF
THE STOME FILUING INSIDE THE BASKETS. THE FILLING SHOULD BE TIGHTLY FACKED AND THE WIRE MESH
SHOULD TAUT. IT 15 $OC0O PRACTICE TO OPEN THE BASKETS AFTER A FEW TIDES HAVE PASSES THROUGH
THE WORK AMD TO ACD STONE TO MAKE GOOD AHY SETTLEMENT THAT HAS OUCURRED IN THE PILUING. ANY
LOUSE STONE LEFT OVER AFTER COMSTRUCTION SHOULD BE REMOVED AND NOT LEFT ON THE FORESHORE.
6.3 OTHER ENVIRONMENTS
WHEN WATER TRIALITY IS N DOUB) tPH BLLUW B UK GREAIER THAN 12} TR WHERE HIGH CONCENTRATION
OF ORGANIC AGIDS WAY BE PRESENT, USE OF PVC (POLYVNYL CHRORIDE) COATED GABIONS IS
RECOMMENDED,

THESE RECOMMENDED DRAWINGS SHALL BE USED OWLY AS THE GUIDELIME FOR THE DESKGN OF GABION
WALL. THE CONTRACTOR FOR THE GAEION WALL SYSTEM SHALL SUBMIT COMPLETE DESIGN COMPUTATIONS
AND SHOP DRAWINGS TGO ENGINEER FOR REVIEW AND APPROVAL BEFORE BEGINWING OF THE
CONSTRUCTION OF THE GABION WALL THE SUBMITTED SHOP DRAWINGS SHALL COWMPLY WTH THE DESIGN
PLANS, AND INCLUDE ALl DETAILS, DIMENSIONS, QUANTITIES AND ANY INFORMATION REQUIRED TO LAY QUT
AND CONSTRUCT THE WALL. THE INFORMATION SHALL INCLUCE, BUT NOT BE UMITED TO, THE FOLLOWING:
7.1 PLAN DRAWING FOR EACH WALL

7.2 TYPICAL CROSS SECTION DRAWING FOR EACH Wall

7.3 DETAIL FOR CONSTRUCTION

7.4 GEOTECHMICAL AND SOIL INVESTIGATION REFORT

7.5 DESIGN REFORT

T.6 MATERIAL SPECIFICATIONS -

7.7 SUMMARY OF LABCRATORY TESTING AS INDICATED W 7.6
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CURVES AND ANGLES R THE FACE OF THE STRUCTURE MAY BE FORMED BY CUTTING AND FOLDING

5.3 DESWGN PARAMETERS THE WIRE MESH TO MAKE SPECIALLY SHAPED UNITS.

SEE TABLE 2
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MATERIAL SPECIFICATIONS OF GABION

1. GENERAL NOTES
GABIONS SHALL BE MESH TYPE "B" WOVEN HEAWLY ZINC OR GALFAN COATED (WTH OR WITHOUT PVC)
WRE WESH BOXES OF DIMEMSIONS IN ACCORDING WITH ASTM A973.
ALL MATERIAL SUPPUED MUST BE ACCOMPANIED BY A MANUFACTURING CERTIFICATE FROM THE FACTORY
FOR QUALITY CONTROL AND QUALITY MANAGEMENT PURPOSES. THE MATERIAL SHALL PE SOURCED FROM AN
150 001 CERTIFIED FACTORY,
AL MATERIAL SHALL BE SOURCED FROWM A MANUFACTURER WHO HAS AN INTERNATIOMALLY ACCEPTED
PRITAKCT 7 STSIEW CEHIFICAIRN, WHICH ARALTZES ALL ASPECTS OF TRE PRODUCT / STITER MCLUDIRG:
1.1 DESIGN
1.2 IMSTALLATION
1.3 MAINTEMANCE ANO REPAIR, AND
1.4 DURABILITY

2, BOX SIZES
GABIONS SHALL BE MECHAMICALLY PRE-FABRICATED [N SUCH A MAMNER THAT THE SIDES, ENDS, LIDS AND
DIAPHRAGMS CAN BE ASSEWBLED AT THE COMSTRUCTION SITE INTO RECTANGULAR BASKETS OF THE
STANDARD S2ES AS SPECIFIED (N TABLE 3 OR AS SPECIFIED IN THE CONTRACT DRAWINGS.

TABLE 3 TYPICAL STANDARD SIZE OF GABION

MESH TYPE -3
LEWGTH. L (M) 1.00, 1.50, 2.00 ond 3.00
WIDTH, W (M) 1.00
DEPTH, O (M} 0.50 &ND 1.00
DIAPHRAGM SPACING (M) EVERY 1.00

ALL GABION DIMENSIONS FOR THE ABQVE STANDARD SIZES SHALL BE WITHIN A TOLERANCE LIMIT OF &
5.00% OF THE REQUIRED MOMINAL SIZE.
THE BOXES SHALL BE DIVIDED BY DIAPHRAGMS INTO CELLS OF ONE METER LENGTH, EXCERT FOR THE L.5M
LENGTH BOX SIZE WHICH MAY HAVE NO DIAPHRAGM ATTACHED.

3. WRE DIAMETER AND STRENGTH
ALL STEEL WIRE USED 1N THE FABRICATION OF THE GABIONS ANG IN THE WIRING DPERATIONS OURING
CONSTRUCTION SHALL BE ACCORDING TO EN10223 — 3 AND HAVING THE CHARACTERISTICS AS SPECIFIED N
THE TABLE 4.
TABLE 4 NOMINAL SIZE AND YIELD TENSILE STRENGTH OF WIRE

TYPE OF WIRE WIRE DIAMETER (M) | TOLERANGE (MM) neED &g?égemm
LACING 2.20 £ 0.06 Z38
BODY 270 + .08 2358
SELVEDGE - ¥ + 010 z38

4. WIRE COATING
ALL WRE USED IN THE FABRICATION OF THE GABIONS AND IN THE WRING OPERATICNS DURING
CONSTRUCTION SHALL BE HEAMLY GALVANIZED WTH ZINC OR GALFAN (5% AL — ZINC). IN ADDITIONAL, THE
PYC CAN BE USED WHEN SPECIFIEQ TO BE ADDITIONAL COATING TO THE ZINC OR GALFAN WRE. THE
COATING TYFE SHALL BE AS SPECIHIED IN THE CONTRACT DRAWINGS. IF NG COATING TYFE SPECIFIED, THEN
THE NORMAL ZINC COATING WILL BE USED.
FOR ZING COATIMG, THE COATING SHALL MEET CR EXCEED EN 10244 — 2 CLASS A WITH THE MINIMUM
MASS OF THE ZINC AS SPECIFIED IN TABLE 3

TABLE 5 MINIMUM WEIGHT OF ZINC COATING
DIAMETER OF WRE (MM} WEIGHT OF DNC COATING (G/5Q.M}

220 2K
27 245
J.a0 265

FOR GALFAN (5% AL — ZINC) COATING, THE COATNG SHALL MEET OR EXCEED ASTM A BSG/A BOEM - §8
CLASS 100 WTH THE MINIMUM MASS OF COATING NOT LESS THAN 305 G,/SQM. THE CHEMICAL
COMPOSITE OF THE GALFAN COATING SHALL BE COMSISTED OF 5% ALUMINUM AND 857 ZINC

APPROXIMATELY BY WEIGHT. THE ACCEPTED LEVEL CF ALUMINUM IN THE COATING SHALL BE BETMEEN 4.57% TO 83

THE ADHESION OF THE ZINC OR GALFAN COATING TO THE WRE SHALL BE SUCH THAT WHEN THE WRE IS

WRAPPED SIX TIMES AROUNG A FOUR WIRE DIAMETER SIZE MANDREL, IT SHALL NOT FLAKE DR CRACK 1D SUCH

AN EXTENT THAT ANY COATING CAN BE REMOVED.
FOR PVC ADDSTIONAL COATING, THE POLYVINYL CHLURIDE (PVC) SHALL HAVE EXTRUDED ONTO THE WARE
AFTER COATING IT WTH ZINC OR GALFAN. THE PVC COATING SHALL BE IN GREY COLOUR AND HAVING
NOMINALLY 0.50 MM AVERAGE THICKNESS WITH A TOLERANCE OF % (.0SMM, AND NOWHERE SHALL BE
LESS THAN 0.40 MM THICKNESS.

5. WIRE MESH
WIRE MESH SHALL BE MECHANICALLY PRE—FABRICATED TO BECOME A UMFORM HEXACONAL WOVEN
MESH WHEREIN THE JOINTS ARE FCRMED BY TWISTING EACH PAR OF WIRES THROUGH THREE HALF—TURNS
(COMMONLY KNOWN AS DOUBLE TWIST), IN SUCH A MANNER THAT UNRAVELING 1S PREVENTED.
OOUBLE—TWIST MESH IS DEMONSTRATED IN FIGURE 2. THE WIRE MESH DIMENSIONAL LAYOUT CaN
BE SPECIFIED IN TABLE 6.

x
pm—

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

KOMINAL MESH TYPE X {mm) ¥ {mm) TOLERANCE (X}

-] a0 120 * 10

10,

1,

12,

13,

. SELVEDGES

THE CUT EDGES OF ALL MESH USED IN THE CONSTRUCTION OF GABIONS, EXCEPT THE BOTTOM EDGES OF
END FANELS AND DIAPHRAGMS, SHALL BE FORMED MECHANICALLY WITH A SELVEDGE WARE WHICH 15 A
LARGER DIAMETER THAN THE BOOY WRE.

AT LEAST Twer SELVEDGE WIRES ON EACH GABION BOX SHALL BE ADDITIOMAL COATED WITH FWC AND
UNIKUELY EMBOSSED WTH MANUFACTURER RAME APPROXIMATELY EVERY 500 WM.

. THAFHRAGMS AND END PANELS

THE END PANELS AND DIAPHRAGMS SHALL 8E MECHAMCALLY SELVEDGED OM THE TOP AMD VERTCAL SIDES.
THE END PANELS SHALL BE ATTACHED BY MECHAMICALLY TWSTING THE CUT ENDS OF THE MESH WRES AT
THE BOTTCH OF THE FAMEL 1O IHE SEUVEUGE WRE O THE BASE OF THE CARMOR.

SIMILARLY, THE DIAPHRAGMS SHALL BE CONNECTED TG THE BASE 8Y A SFIRAL WIRE PASSING IN TURN
THROUGH MESH OPEMINGS OF THE BASE AND EACH MESH OF THE DIAPHRAGH PAHEL. THE WIRE FOR THE

SPIRAL SHALL BE OF THE SAME TYPE OF THE MESH WRE, BUT THE DIAMETER SHALL BE 2.20 M IN DMAMETER.

LACING AND BRACING WIRE

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

ROCK FILL

THE MATERIAL USED FOR GABIDM FILL SHALL BE CLEAM, HARD, DENSE AND DURABLE STONE, ROUNDED OR
ANGULAR SHAPE.

NO ROCK SHALL EXCEED 250MM AND AT LEAST B5% BY WEIGHT OF THE STONES SHALL HAVE A SIZE
EQUAL TO OR LARGER THAN 100 MM. NO ROCK SHALL PASS THROUGH THE MESH.

ASSEMBLY

FRIOR TO ASSEMELY, THE GABION MATERIAL SHALL BE OPENED OUT FLAT ON THE CROUND AND STRETCHED
TO REMOVE ALL KINKS AND BENDS (FIGURE 3 {A}).

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

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

M ALL CASES, LACING SHALL GOMMENCE 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
BOUBLE LOGPS AT 10UMM INTERVALS AND BE SECURELY TIED OFF AT THE BOTTOM. THE ENDS OF ALL
LACING WIRES SHALL BE TURNED TG THE INSIDE OF THE BOX ON COMPLETION OF EACH LACING OPERATION
(RGURE 3 (C} ANC 3 (D}). EACH LOOF SHALL BE PULLED TIGHT TO PREVENT THE JOINT OPENING

DURING FILLING. TIGHTHESS OF THE LACING IS ESSEMTIAL.

FIGURE 3 GABION ASSEMBLY

ERECTION

ASSEMBLED BOXES, DR GROUPS OF BOXES, SHALL BE FOSIMIONED M THE STRUCTURE. THE SIDE, DR END,
FROM WHICH WORK 15 TO PROCEED, SHALL BE SECURED EITHER TO THE COMPLETED WORK, OR BY RODS OR
STAKES DRIVEN INTC THE GROUND AT THE CORNER. THESE STAKES MUST BE SECURED AND REACH AT
LEAST TO THE TOP OF THE GABION BOX

FURTHER GAEVON 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

STRETCHING

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

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

FILLING

FILLING SHALL BE CARRIED OUT WHILST GABION BOXES ARE UNDER TENSION.
THE FRONT FAGE AND ALL OTHER FACES WHICH WILL BE EXPOSEQ IN THE COMPLETED STRUCTURE
SHALL BE "HAND PACKED™ WITH THE STOMES PLACED SO AS TO PRODUCE A NEAT FACE FREE
FROM EXCESSIVE BULGES, DEPRESSIDNS AND VOIDS.

INTERMAL BRACING WIRES SHALL BE PROVIDED ON THE EXPCSED FACES AT THE RATE OF 4
NOS./CUM AT 0.33 M VERTICAL CENTERS IN 1 M HEIGHT GABION BOX TO PREVENT DISTORTION OF
THE GABION LNITS DURING FILLING AND IN THE COMPLETED STRUCTURE (FIGURE 5 {A)). THESE
BRACING WRES SHALL BE WRAPPED ARDUND TWO OF THE MESH WIRES (FIGURE 5 (B}) AND
EXTEND FROM FRONT TO EACK. ADDITIONAL BRACING WIRES SHALL BE PROVIDED ON EXPOSED
ENDS AT A RATE OF 4 NOS./SOM OF FACE.

15.

GABION BOXES SHALL BE FILLED UP N STAGES AND HORZONTAL BRACING WRE INSERTED AS
FILUNG iS5 BROUGHT UP.

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

TENSION ON THE GABION BOXES SHALL BE RELEASED ONLY WHEN FULLY LACED AND SUFFICIENTLY
FULL TO FREVENT THE WESH FROM SLACKEMING.

ALL GABIONS SHALL BE OVERFILLED BY 25MM USMG FLAT STOME TO ALLOW FOR MINOR
SRTTLEMENT 4ND TN PROMOE & LEVEL SUEFACE FOE SHASFOUFNT | AYERS

®)
FIGURE 5 ROCK FILLING TECHNIQUE

. FINAL LACING

CLOSING AND LACING DOWN OF UDS SHALL PROCEED AS 500N AS PRACTICABLE AFTER FILLING
OPERATIONS ESPECIALLY IF EXPOSED TO THE LIKELIHOOO OF STORM OR FLOCD DURING CONSTRUCTION.
UDS SHALL BE STRETCMED TIGHT OVER THE FILLING WTH SUITABLY DESIGNED CLOSING TOOLS AND
LACED DOWN SECURELY THROUGH EACH MESH ALONG ALL EDGES, ENDS AND DIAPHRAGMS USING
THE LAGING WETHOD DESCRIBED ABOVE BEFORE COMMENCING WORK ON THE NEXT LAYER OF

GABION. THE EMOS OF ALL TYING AND BRACING WRES SHALL BE TURNED INTG THE GABION BOX

ON COMPLETION OF EACH LACING OPERATION.

DDCUMENTS FOR PRODUCT APFROVAL

THE CONTRAGTOR SHALL SUBMIT THE DOCUMENTS REGARDING FOR THE MATERMAL (GABION) THAT

WILL BE USED IN THE PROJECT TO THE DESIGNER OR THE OWNER'S REPRESENTATIVE FOR

APPROVAL, THESE DOCUMENTS SHALL BE SUBMITTED AT LEAST 30 DAYS BEFORE STARTING THE

WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE A4S BELOW

151 COPY OF MANUFACTURER'S 150 9001 CERTIFICATION

15.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S MAME AND ADORESS

15.3 PRODUCT SAMPLE (1 PIECE)

15.4 TEST REPORT OF THE PRODUCT MATERIAL THE TEST SHALL BE CONDUCTED BY DOH OR
RELIABLE WSTITUTE'S LABORATORY. THE DETAIL OF THE TEST FOR GABION SHALL BE AS BELOW
1545 WIRE DIAMETER (INCLUDE MESH WRE, SELVEDGE WIRE AND LACING WIRE)

15.4.2 COATING QUANTITY (ASTM ABO/A SOM-—35A)
15.4.3 TENSKE STRENGTH OF THE WIRE (ASTM E-8)
15.4.4 CHEMICAL COMPOSITE OF COATING MATERIAL (ASTM E 1277, FOR GALFAN COATING ONLY)

MATERIAL SPECIFICATION OF GECTEXTILE
1.

GEOTEXTILE USED FOR GABION WALL

4.1 GEQTEXTLE WILL BE USED FOR FILTRATION AND SERARATION BETWEEN GABHONS AND BACKFILL/FOUUNDATION SOIL
THIS GEOTEXTILE SHALL BE MECHANICALLY NMOMWOVENS FROM ULTRAVMIOLET STABILZED POLYESTER OR
POLYPROPYLENE USING NEEDLE PUNCHED PROCESS.

1.2 THE FHYSICAL AND ENGIMEERING PROPERTIES OF GEQTEXTILE SHALL BE SPECINED AS INDNCATED (M THE TABLE &

TABLE 7 PHYSICAL AND ENGINEERING PROPERTIES OF GEQTEXTILE

TYPE OF WIRE STANGARD UNIT o g‘}’;"q‘_ﬁm)
POLYESTER OR POLYPROPYLENE HEEDLE PUNCHED NONWOVEN GEOTEXTLE
NOMINAL WMASS 150 9864, ASTM D 5261 g/sgm. 2200
FLOW RATE {100 MM HEAD) IS0 11058, BS 6906:3 | litre/3q.m. /sec 100
APPARENT OPENING SIZE, AQS (095) ASTM D 475t mm £0.21
CBF PUNCTURE 150 12236 M 22000

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

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

1.5 THE GEQTEXTILE WILL BE PLACED ACCORDING TO THE CONSTRUCTION DRAWING. THE CONNECTION BETWEEN ROLLS
OF GEOTEXTILE 15 DONE BY THE MEAM OF SEAMING DR OVERLAPPING. THE LENGTH OF OVERLAFFING SHALL BE AT
LEAST 300 MM FOR NORMAL CONDITION, (.50 M FOR SOFT SOIL AND AT LEAST 1000 MM FOR UNDER WATER. FOR
SEAMNG METHOO, THE GEQTEXTILE SHALL BE QVERLAPPED AT LEAST 150MM BEFORE SEAMING.

1.6 DOCUMENTS FOR PROCUCT APPROVAL
THE CONTRACTOR SHALL SUEMIT THE DOCUMENTS REGARDING FOR THE MATERIAL (GEQTEXTILE} THAT WALL BE USED N
THE PROJECT TO THE DESIGNER OR THE OWMER'S REPRESENTATIVE FOR APPROVAL THESE DOCUMENTS SHALL 8€
SUBMITTED AT LEAST 30 DAYS BEFDRE STARTING THE WORK. THE DETAIL OF DOCUMENTS FOR PRODUCT APPROVAL ARE
AS BELOW:
1.6.4 COPY OF MANUFACTURER'S IS0 G001 CERTIFICATION
1.6.2 TECHNICAL DATA OF THE PRODUCT WHICH HAS MANUFACTURER'S NAME AND ADDRESS
1.6.3 FRODUCT SAMPLE {1 FIECE}
1.6.4 TEST REPORT OF THE PRODUCT WMATERIAL. THE TEST SHALL 8E CONDUCTED BY DOH OR REUABLE INSTITUTE'S

LABORATORY. THE DETALL OF THE TEST SHALL BE ACCORDING TO THE TABLE ABQVE.
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£: \st 99 2015\5P- BOS(REVDD)

, ROAD WDTH |E ROAD WOTH ,
BARRIER :
FREE BOARD 2 0.50 m O-S_O\\I A
u HWL. Eaz :j' . g _..| e £ T
¥l 2 L L LE 1 GENERAL ARRANGEMENT OF GAMION BASRET IN EACH LAYER
Wl "SELECTED - R HEIGHT WDTH OF EACH LAYER (B) FROM UPPERMOST TO THE BASE (METER) QUANMTY OF GABION USED, BASKETS ALLCO‘“'gA*EILEY B(I-i::;}lc
v s C | BACKFILL - ! Bl b2 B3 B4 55 o5 57 B8 B9 g0 | B [ PP 1(}::)) » 050 | 2.00 x 1('2&): ¥ 0350 | 1.50 x 1(33 % 100 | 2.00 x 1(:;3 x 1.00 ey
™ 1 2 .
L6 % T 2,60 100 1.50 - 1.00 1.00 050 0
T . . MONWOVEN CEOTEXTLE
w7 @% i o0 O 300 | 100 1.50 3 1.00 1.00 1.00 1.50 20
sl 3 St (R . 400 | 100 | 1s0 A8, - - 2.00 4,00 105
gy . b{}
EXISTING GROUND + it EXSTNG GROUND oz | 100 | 160 | 200 | 250 | oo [/586” - - 300 5.50 125
Ll % §§ :E:é 5.00 1.00 1.50 2,00 2.50 3.00 350 /ﬁ:tfo/ - - .00 7.50 145
[VARIES 700 | 100 | 150 | 200 | 250 | 300 | 350 | 400 [540) ~ - 4.00 9.00 160
500 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 [ Ee6 -~ 4.00 4.00 12.00 180
ROCK~ AND-WIRE om0 | 100 | 150 | zoo | zso | 200 | 380 | 400 | 430 | soo [EB 3.00 2.00 2.00 11,00 200
MATTRESS (SEE NOTE 3) CUT SLOPE LINE 000 | 1oo | 1m0 | 200 | 250 | 300 | 350 | 400 | 450 | s00 | sso [Ap6S) 2.00 3.00 o.00 14.00° s
COMPACTED SCIL FILTER MATERIAL
VARIES PERFORATED P.E. OR P.V.C. PIPE WRAPPED AROUND WITH GEOTEXTILE LEGENDS: -
: R e Se (I REQURED) - EMBEDED LAYER (E} TO THE EXSTING [/, - euBEDED LaYER (E) TO THE EXISTING [0/ - EMeEDED LAYER (E) TO THE EXISTING
GROUND .50 W GROUND 1,00 M CROUND 1.50 W
1.00
TYPICAL CROSS SECTION OF GABION WALL LOCATED AT SIDE SLOPE ADJACENT TO WATERFRONT —
(ANGLE OF BATTER O DEGREE) RN 1 2%
SCALE 1 : 50 — o -
1,60 L5000 00 "
. — = i ‘ T
. 5 :
o T G o
- 6.00 .
<o of o - -
0.50 4.00
3 o
T o WET - = ;
) 0.50 0.50 a.50F" o500 ] 0.50 = 0.50 ~
1.00 1.00 1,00 . 2.00 ) - 2.00 . 200 _
e S S SRR : i - .
o5 0.8 a0 1.00 1.00
TN I — 00 : g . _
L 4.00 L 5.50 5.00 i I 6.50 i
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
SCAE 1100 1. ALL DMENSIONS SHOWN ARE IN METERS, UNLESS OTHERWISE INDICATED.
r-‘ﬂ’- 2. THE SHAPE AND NUMBER OF GABION BASKET AS SHOWN IN THE TABLE 1
— ARE ONLY RECOMMWENDATION., THE COMTRACTOR SHALL SUBMIT
3.00 0.50 % COMPLETE DESIGN COMPUTATION.
—— _—I = 3. IN CASE OF SEVERE ERGSION, ROCK—AND—WRE MATTRESS OR OTHER PRGTECTION
1.00 Q.50 1.00 %: METHOD AT TOE SHALL BF PROVIDED AT TOE SLOPE.
— f - B 3 4. CONTRACTOR SHALL SUGMIT COMPLETE DESIGN COMPUTATIONS, SOIL INVESTIGARION
o.so% 1,06 % % REPCRT AND SHOP DRAWNG TO ENGINEER FOR APPROVAL BEFORE BEGINMING
-::- - - OF THE CONSTRUCTION.
1.00 : 5 SOIL BORING INVESTIGATION SHAUL BE CONDUCTED APPROXIMATELY AT 200 M INTERVAL.
s IN CASE OF COMPLEX GEOLOGICAL CONDITION, ADDITIONAL BOREHOLE SHALL BE REGUWRED
4% DIRECTED BY THE ENGINEER.
% 6. PLATE LOAD TEST {ASTM 1104-94) SHALL BE CARRIED OUT TO CONFIRM BEARING
2 59 10.60 3 CAPACITY OF FOUNDATION SOIL, FACTOR OF SAFETY OF AT LEAST 3.0 SHALL BE USED.
9.60 :Eﬁ % - 7. SELECTED BACKFILL SHALL CONFORM TO STANDARD NO. DH—S 105/2550.
3.00 ; B, NORMALLY, THE GABION WALL SHALL BE CONSTRUCTED DURING THE
% ORY SEASON WHERE THE WATER IN THE CANAL OR RIVER DOES NOT EXIST.
5 HOWEVER, IH CASE OF PERSEMCE OF WATER DURING THE DRY SEASON,
%ﬁﬁ E% % % %ﬁﬁ ROCK RIPRAP, GRAVEL SACK GABION SHALL BE REQUIRED TO AILL UP THE
= BASE OF GABION ABGVE THE WATER (EVEL PRIOR TO THE CONSTRUCTION
B - o v
9.5 %% %%f& %3% 1.50 10 0.5 2 Ratef 28l 1se 1.50 0.5 1.50 1.50
S : { . ; _ siiessd . . . * ; ;
; j1eze u * - A o 2 ﬂ KINGDOM OF THAILAND
P . P e @ iR
& ] H . thg e a! DEPARTMENT OF HIGHWAYS
ERgs R sistats resasizess] o ' a0 ST CRARKG
GAB! -
| 8.00 r | a50 , | 000 TYPICAL CROSS SECTION OF SIDE SLOPE ADJACENT TO WATERFRONT
. 1 L 1 - - (BATTER O DEGREE)
HEIGHT 8.00 M HEIGHT 5.00 M HEIGHT 0.00 M DESKINED © DON, & CONSULTANTS I%ED: “’_"i:_‘;;mﬂm OATE: OLT 2015
] ' SCALE: AS SHOWN
GENERAL ARRANGEMENT OF GABION BASKET FOR GABION WALL HEIGHT 8.0¢ TO 10.00 M SUBMITIED : OF LoGATN & DERGH WREAY)
S5CAME 1: 75 - DWGE NG, SP—BOS
NEF REVISION smature | oaTE AP o (R ok L) SHEETMO. 150




D Yaid dwg GOHSYEE=HO3(REVN)

CABLE TO GROUND ROD (TYR.)

TRANSFORMER, 1PHASE
{Ff REQUIRED)

PEA'S METER
230%, 1 PHASE Z WMRE

LT FUSE SWITCH
{IF REQUIRED)

SUPPLY FILLAR, 1 PHASE

S

UGHTING CIRCUIT  LIGHTING CIRCNT
NOL 1 NO. 2

BLOCK DIAGRAM ¢

| TRANSFORMER, 1PHASE
(IF REQUIRED)

- DONCRETE POLE
(P

—= v CROSSARM (IF REGUIRED)
FLT FUSE SWITCH
(IF REQUIRED)
SERVICE ENTRAN: AP
(TvR.) e < 0.5 {MIN.)

CLAMP SUPPDRT

RSC {TYR) | v
METER, :
HARD WOOD MOUNTNG [l
RSC {TYP.)
LIGUIDTIGHT FLEXIBLE
WETAL CONDUIT (TYR.)
CABLE GLAND (TYP.)
SUPPLY PILLAR, 1PHASE L LORTAR (TYP.)
FEEDER 4 GROUND CABLE 1.8 (MY
N RSC SEE NOTE 3
COUPLING{TYP.
0.60 (MIN) | El F 0st (MR
BUSHING {T¥F.) | I IR
LY
S OHUS \_ﬁ
EXOTHERMIC WELDING (TYP.) QAR EDER CABLE. NYY OR CV
“SEE NOTE 4

DFE COHDUIT (TYF.}
GROUND ROD (TYP.)

TRANSFORMER, JPHASE
(F REQUIRED)

PEA'S METER
0V, 3 PHASE 4 VARE

U
E. LT FUSE SWITCH
I (F REQUIRED)

5P SUPPLY FILLAR, 3 PHASE

] t230v

T ]

b b \EDLIG‘H‘I'ING GRCUIT

BLOCK DIAGRAM 2

I

T CROSSARM (IF REQUIRED)
LT FUSE SWMTCA
{IF REQUIRED}

| TRANSFORMER, 3PHASE
{IF REQUIRED)

1:’ 15 (MIN)

—— SUPPLY PILLAR, 3PHASE

METER IN ALUMINUM CABIMET,
HARD WOOD MOUNTING
{TvP.} .

1.8 (MM }*
SEE NOTE 3

0.60 {MIN.)

1 o0 '(u'ngq?]L

L
{MaX.) FEEDER CABLE, NYY OR CV

SSEE NOTE 4

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

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED,
2. FOR GROLRDING SCHEMATIC, SEE DRAWING NO. EE-103.

3. F RCO EQUIPPED N SUPFLY FILLAR, THE HEIGHT MAY BE REDUCED TO 1.5 METERS.
4. FOR THE AREA DIFFICULTLY TO MAINTENANCE WTH APPROVAL OF PEA, THE RESISTANCE

TYPICAL CONNECTION LAYOUT AND BLOCK
NOT TQ

BETWEEN GROUND AND GROUND ROD ALLOWED DE MORE THAM 5 OHMES BUT NOT EXCEED TO 25 OHMS,
5. THE ENCLOSED CIRCUIT BREAKER WITH METALLIC HOUSING, QUTDOCR TYPE, MAY BE USED IN STEAD OF SAFETY SWITCH.
B. THE ECQUIFMENT, TRANSPORTATION, MAIMTEMANCE, INSTALLATION AMD ETC, SHALL BE CONFORMED TD THE COH'S
GENERAL SPECIFICATION AND STANDARD OF STREET LIGHTING AND SPECIAL PROVISION {IF ANY}.

TRANSFORMER, 1PHASE
{F REQUIRED}

PEA'S METER
230%, 1 PHASE 2 WRE

LT FUSE SWITCH
{IF REQWRED)

%

LIGHTING CIRCNT

LIGHTING CIRCLIT

—— TRANSFORMER, 1PHASE
{IF REQUIRED)

= FEXS WETCR
400V, 3 PHASE 4 WIRE

LT FUSE SWITCH
(IF REQUNRED}

SUPPLY PILLAR. 3 PHASE

: {230y

| lazov
1 T

\@ \b k LICHTIHG QIRCUIT NO. 1

no. 1 NO. 2
. 2
. 3
BLOCK DIAGRAM 3 BLOCK DIAGRAM 4
1
TRAMSFORMER, 1PHASE
{F REQUIRED)
] } J=—CROSSARM (IF REQUIRED)
H :utu FUSE SWITCH
= T CROSSARM (IF REQUIRED) {iF REQUIRED)
H:LT FUSE SWITCH | TRANSFORMER, IPHASE
{F REQUIRED) | | E' (F REQUIRED)
ﬂ% | 015 (MIND}
015 (MIN)
.
* SEE NOTE &
SAFETY SWTCH, OUTDOOR TYPE,
HARD WODD MOUINTNG ¢ SEE NOTE 5
MAIN & GROUND CABLE — 1.8 (MIN) SAFETY SWITCH, QUTDOGR TYPE, [
N RSC HART: WOOD MOUNTING
T — MAIN & GROUNO CABLE 1.8 (MIN}
0.60 (M.} 0,50 (MR} 1’ N Resc ;
\- 0.6 {MIN) | . !!i . 0_,50._..(MDN.) ;
) MAIN CABLE, NYY OR CV ! - :
*5EE NOTE 4 !
5 OHMS \_
(MAX.) MAIN CABLE, NYY DR CV
SEENOTE4

DIAGRAM
SCALE

TYPE 3,41 FOR SUPPLY PILLAR NOT INSTALLED ON METERING POLE

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
ROADWAY LIGHTING
ELECTRICAL CONNECTION TO PEA'S POWER SUPPLY

DESIGHED © 000, & CONSULTANTS ‘GIE%ED:

BUREAU OF LOGATION DaTE: OOT

25

su . SCALE: AS SHOWN
(WRECTUR OF LOCATON & DESIGH PUREALY
DWG NO.EE—102
ROVED :
#EF, REVERM SMMATRE | DATE {FOR DIRECTOR nENm:nL) SHEETND. 183




-ald dmg FOISVEE—10I(REVDN)

FROM UMT SUBSTATION
(DRECTLT]. PDC OR
M. SECONDARY LINE
[3—# 4—MRE}

RCD L= 30 mh. (MAX.}

WUST BE GROUNDED
25 v (MAX)

=

1

i

(MIN. 16 MM, IECTY {THW))

i

SUPPLY PLLAR
W)

EL = )

BOMERIG
HERE.
5 A s

L™

\-—-—UNDERGROUND SERVICE

{WITHOUT GRCUND WIRE INCLUDED)

T DRNVEM ROD

CU. CLAD # 5/8"X8 FEET
5 (WMAX)

ke

* SEE NOTE 1,

WETHOG (&) : UIGHTING WITHOUT HIGH-MAST TECHNIQUES FOR GROUND-LEVEL ROAD
(LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

FROM LNIT SUBSTATICN : : :
{DIRECTLY). POC OR .
M. SECOMOARY LINE | |
{3-# 4—WRE) i
i i
1
{
T
= T +
r h, | §
SuUPPLY PRLAR i N\ UNDERGROUND SERVICE OR RACEWAY SYSTEM
W= ¢+ » +1] g {WITH GROUND WIRE INCLUDED)
E[ 9
w T DRNMVEN ROD
CU. CLAD @ 5/8°XB FEET
5 A MUST 5 (MAL)
= * SEE WOTE 1.

METHOD @ : LIGHTING FOR ELEVATED ROAD {LIGHTING FOLE/COLUMN
MNACCESSIBLE TO PUGLIC) & ROAD TUNNEL (LUIGHTING LUMINAIRE)

SYMBOLS

= UGHTING POLE/COLUMN (METALLIC) DR LUMINAIRE {METALLIC} M TUNNELS
£

!

OVERCURRENT PROTECTION {CB OR FUSE)
RESIDUAL CURRENT DEVICE

= GROUND WIRE / EQUIPMENT GROUNDING COMDUCTOR (GREEN OR GREEN/YELLOW INSULATED WIRE)

= BOND WIRE & GROUNDING ELECTRODE CONDUCTOR 16 MM. CU INSULATED{MIN.} OR OTHERWISE IMDMCATEC ON THE DRAWING.

J-?ucnmlm ROD

p\A\F‘ AAM—I AN
TROM UMT SUBSTATION
(ORECTLY), POC OR
OH. SECOMOMTY LNE MUST BE GROUNDED
(3¢ 4-WRE] :/_ (MK, 50 MK IECOT (THWY)
A = '
X .
\ T
SUFFLY PILAR “——UNDERGROUND SERVICE
N T u {WITHOUT GROUND WIRE INCLUDED)
€l [
B";:E‘G TO DRVEM ROD
CU. CLAD # 5/8°x8 FLET
5 A Mt 5 (WAK)
= * ZEE NOTE 1.

METHOD (B) : LIGHTING WITH HIGH—-MAST TECHNIQUES FOR ROAD

{LIGHTING POLE/COLUMN

INACCESSISLE TO PUBLIC)

= o4

DRECTLY), POC OR rg
J'( Y, frd Reo |

[ YR U, i I I_— -
SUPPLY PULLIR r \—UNDERGRDUND SERVICE OR RACEWAY SYSTEM
Nle ¢ = = 3] | {WITH GROUND WIRE INCLUDED}
£l Ca |
BONIMHG TC DRNVEN ROD
HERE,
CU. CLAD # 5/8"X8 FEET
A ST S (MAK)
= * SEE NOTE 1.

METHOD (B} : LIGHTING FOR ELEVATED

RCAD

{LIGHTING POLE/COLUMN ACCESSIBLE TO PUBLIC)

RCD | = 30 mA (MAX.)

kucn‘mmc ROD

Y

4

{WITHOUT GROUND WIRE (NCLUDED}

FROM UNT SUBSTATION
{DIRECTLY), PDC OR
OH. SECONGARY LIRE
(3= 4—wmE) RCD
\ |
h
AN
SUPFLY FILLAR \—UNDERGRDIJND SERVICE
[T e |
K] 1]
mmm T0 DRVEN ROD
Cl. CLAD ¢ 5/8"X8 FEET
e I DY (Y
= » SEE NOTE 1.

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

NOTES :

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

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

2 THIS GROUNDING SCHEMATICS ARE ALSQ APPLIED FOR 1 PHASE ELECTRICAL SYSTEM.

3. INITAIL QRAWING: MEA STANDARD CRAWING REF, DWG, MO, UG—10-004, REVISION NOO, DATED 3157 JULY 2014,

RCD, 4=FOLE, | = 300 ma, (MAX.]

WUST BE GROUNDED
[ (MIN, 50 MWD IECOT (THW))

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
ROADWAY LIGHTING
GROUNDING SCHEMATIC

DESIGHED ; 0.0 & COMSALTANTS |CHECKED:

BOREALY BF LOCATION
& DESIGN

DATE: OCT 2015

SUBMITTED :

A
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DATE
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. A
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lo +H——t++4 e
r - IFEE I i
A1 [l Il Ly A E
41 [ I Hy'
1 i
= Al 1]
! tr A 1 'ha
14 teornnd !
o o b
F—1 . [ NN
o B AN} TETT
1440 g
] Il
s 1] TR
Pl e oiiiy
. I I kT e
Ch- 10 Tt
3 a 4 14 11H .
S a g Al 1
o 20T -
1 IR
. I KRR .
TR
I IR
4 Ty I
T 11 TTTT
) (XIS NN
* SEE NOTE 3
D.‘lGI LENGTH ICIJG
PLAN
I
(A J\
a
i
a
&
al

CONCRETE POLE

ELEVATION

CONCRETE FOUNDATION

INCOMING SERVICE CONDAT-
FROM MEA/FEA'S POLE,

SIZE AS INDICATED ON WIRING DIAGRAM

18, FLUORESCENT -
LGHTING WITH SWITCH

FRONT

12 MM. BAKELITE BACKBEOARD
FOR EQUIPMENT MOUNTIRG

ALUMINUM INSECT |
SCREEN ARDUND PERIMETER

REAR

MULT TERMINAL

COPFER GROUND BUS
——GALVANIZED STEEL CHANNEL

0.40*

= L L3
8.10
[ it T?T?'?T?T?T'
Y
IR RRANEY I—
E— thn = ANCHOR BOLTS
R LA : #12 MM, x 0.20 M.
[ '””I”“H *
Ve T BITLT)
d A (kg =
L ||||{|||1||l . a o
PR e
. Rt GROUND LEVEL 7 GROUND LEVEL
IR AT .
NI AR |
NI RN -
@ gLt z
.. ||.,r|||4|z:||:|“j =
T L —w25 wa. Pve conpIT 8
e H :::HHH:” FOR GROUNDING CONDUCTOR c
Sy ey ?
g oo :r——f{—
- CR w— EXOTHERMIC WELDING
A 4 I\ [ GROUND ROD ¢ 5/8°x2.40 M.
ELEVATION SUPPLY CONDUIT, SIZE AND NUMBER AS INICATED OM WIRING DIAGRAM,

SURPLY PILLAR ON CONCRETE FOLE

KOT TGO

SCALE

AND SPARE TWO EXTRA CONDUITS FOR EACH PILLAR.

SUPPLY PILLAR ON CONCRETE FOUNDATION

MNOT

T SCALE

NOTES :

. ALL CIMENSIONS ARE IN METERS UNLESS OTHERWISE NODICATED.

2. CONCRETE SHALL HAVE A MINIMUM WLTMATE COMPRESSIVE STRENGTH
OF 20 MPa. (204 KSC) FOR 151505 M. CURB AT 28 DAYS

Eall

SECTION A-A

* SEE NOTE 3

THE DISTANCE MAY WITH THE PERMISIION OF DOH BE REDUCED CR SPECIFIED ON THE DRAWNG.
THE EQUIFMENT, TRANSFORTATICN, WMAINTERANCE, INSTALLATION AND ETC., SHALL BE CONFORMED TO THE DOH'S

GENERAL SPECIFICATION AND STANDARC OF STREET LIGHTIMG AND SPECIAL PROVISION (IF ANY).

5. THE FANEL SHALL BE CONSTRUCTED IN 2 WM. THICK (MIN.) SHEET STEEL, GALVAMIZED, ONE COAT OF PRIMER BOTH INSIDE AND OUTSIDE,
AMD FINISED 1 COATED. THE HOUSING SHALL BE CF SELF VEWTILATING AND PROTECT THE CONTENTS FROW THE EFFECTS OF WATER,

DUST OR WSECT. THE DOORS SHALL FROMIDE WiTH A PADLOCK TGO PROTECT FROM OTHER PERSDN,

6. AlL EQUIFMENT AND WIRING INSIDE THE SUPPLY PILLAR SHALL BE COMPLETE FACTORY ASSEMBLY.
7. CIRCUIT BREAKER SHALL BE UICK-MAKE, QUICK—BREAK AND TRIP FREE FOR OVERCURRENT AND SHORT CHRCUIT CURRENT PROTECTION,

TRIF RATING AS INDICATED ON THE DRAWAMG.
B, LIGHTING CONTACTOR SHALL BE D4SCHARGE LIGHTING LOAD AND HAVE THE RATING OF COWTACTOR A5 INDICATED ON DiAGRAM.

w

. FHOTO SWTCH SHALL BE OUTDOOR TYPE, OPERATING VOLTAGE 220-240 YAC, THE OPREATION SHALL BE FAIL SAVE BY MEAH OF THE UGHT

ARE ALWAYS ON, IF PHOTO SWITCH 15 FAILED. THE EQUIPMENT SHALL BE SUITABLE FOR USE IN TROPICAL CLMATIC OF THAILAND. THE RATING

SHALL BE ABLE TQ WITHSTAND THE INRUSH CURRENT TO COIL THE LOCATION CAN BE SUITABLE ADMSTED AT THE DISCREMON OF THE ENGINEER.

10. THE SIZING OF SUFFLY PILLAR TO ACCOMMODATE ALL EQUIPMENT INSTALLED AND ALLOW FOR USABLE SPACE t0R(MIN.) FOR FUTURE ADCHTICH,

11, THE CONTRALTOR SHALL PROVIDE

= LOAD SCHEDULE WITH CLEAR PLASTIC STRIP ADHERED ON THE INSIDE OF THE DGOR.
— ELECTRICAL HAZARD SIGN OF APPROVED BY DOH ATTACHED OM THE OUTSIDE OF THE DOOR.
— LIGHTING AND RECEPTACLE ECUIPPED INSIDE FOR MAINTEMANCE (IF SPECIRED).

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD ORAWING
ROADWAY LIGHTING

SUPPLY PILLAR DETAILS AND INSTALLATION

. . BUREM OF LOCATION
DESIGNED : nmaomumrs]w%;n. ok DESKH

DATE: OCT 2015

SUBMITTED .

OF LOCATION & DESKN BUREAV}

BCALE : AS SHOWN

FMATURE.

APPAOVED :

{FoR DRECTOR GENERAL)

W NG, EE-104

SHEET NO. 185




ORANGE REFLECTIVE SHEET

LOCATION OF UGHTING POLE, AT GRADE

HOT 10 SCALE

ATALLIC POLE

Slbc4, SMKL {225 SQUMM.) CROUNDING
ELECTHODE COHDUCTOR (GALVANIZED
NOT LESS THAN B5 MICRON)

ECO1 (THW) CABLE. 16 SOAM.(MIN)

B
O X

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

CONCRETE FOUNDATION

GROUDING DETAILS

HOT T SCALE

thatd dwy JOTEVEE—105{REVIN)

(RETRG — REFLECTION LEVEL 1), o5 T oiaex =
NS, B0 A A OE_!H_:E' .
t T U‘,JE_ BLACK *
O;IE WHITE *
0.25| BLACK =
[SEE DETAL A SEE DETAL A — T = ir_
{ } CURB EXTRA EMBANKMENT > . SEE NOTES
-~ __-——'-'-r-_._
| 150 OS0(MIN
_I o DETAIL A
(MIN) SO{MING e
** SEE HOTE4 1.50 E E | -J--
v SEE NOTES E E 5
& 5 o
3 & @
— 8 5 g
= a *P S| TWO-WAY TRAFFIC DIRECTION £
= E
=" = SHOULDER EQGE \/\Qj
WALKWAY PAVEMENT S
] Ah & ‘ //\ ONE=WAY TRAFFIC DIRECTION
& g = Ed |50 — PAVEMENT EDGE . -
: Srma :
= E
- 5
E I 5
L - =
. ]
x
1.50 | 5
LIGHTING POLE, SINGLE ARM
NOT 0 SCALE
ON WALKWAY ON SHOULDER SECTION A—A

242, SMMCIECIO, 2,56 MME IECOT(THW)
UP TO LANTERN (TYP.)

NS

ALUMINUIM PLATE OR BAKELITE SHEET {TYF.)

I

GROUNDED JUNCTION (SEE NOTE 6)

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

SERVICE DOOR (TvP.)

TERMINAL BLOCK (TYP.)

TYPEt: FOR LIGHTING POLE, SINGLE ARM OR DOUBLE ARM{1 PHASE)

Z

CABLE LUAD (TYP.}

SERVICE DOOR DETAILS

NOT T SCALE

g

X

’_\fﬂT

DUTREACH L ITREACH |
FVE CONDUIT
Ny T
] T BR5E BOLT e gl = r
TILT ANGLE TILT ANGLE 44— 1"
PLAN
NOT O SCALE
e I._Z(__I 0.05(MN)
5 |TAPER APPROX 1:140) GROUND LEVEL —
E t—RB12
g B-RE1Z o
S
g FBe0020 d LK .| BASE BOLT 01"[OR 25MM.}
=
FVC CONDUIT N
CABLE
CONCRETE
SERVICE DOOR
OYERHANG J-RES

0.16 LEAN CONCRETE

QYERHAN! g

TYPE 2: FOR LIGHTING POLE, DOUBLE

136 BY VOLUME
10 COMPACTED SAND

LIGHTING POLE, DOQUBLE ARM LIGHTING PCLE FOUNDATION DETAILS
HAOT TO SCALE NOT T SCALE
TABLE
"E(':')“ xeowy | veouy | o REMARK
-} 4040 BOxBO 120 FOR SIDE ENTRY DR POST TOP MOUNTING
13 S50 | 1002100 120 FOR SIDE EHTRY OR POST TOP MOUNTING
NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,

2. COMCRETE SHALL HAVE A MIMMUM ULTIMATE COMPRESSIVE STRENGTH

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

REMFORCING STEEL SHALL BE GRADE SR24 (TS, 20).

FOR THE CENTRAL URBAN AREA WHERE CURE CONSTRUCTED AT THE EOGE OF PAVEMENT.

THE MINIMUM CLEARANCE BETWEEN COLUMNS ANO THE EDGE OF THE PAVEMENT SHALL NORMALLY BE

1.5 METERS 8UT NOT LESS THAN 0.75 METERS. THE MINIMUM CLEARANCE MAY WTH THE PREVIQUS
PERMISSION OF OOH BE REDUCED OR SPECIFIED ON THE DRAWING.

., THE MINIMUM CLEARANCE SETWEEN COLUMNS AND SHOULDER SHALL WOT BE LESS THAN 0.5 METERS

WHERE NO SHOULOER, THE CLEARANCE BETWEEN COLUMNS AND THE EDGE OF THE PAVEMENT SHALL NOT
BE LESS THAN 1.5 METERS. BUT WHERE THER 15 NOT REASORABLY ATTAINABLE SUCH BRIDGE ANWD UMITED
SPACE AREA, THE MINIMUM CLEARANCE WMAY WITH THE PREVIOUS PERMISSION OF DOH BE REDUCED BUT
HOT LESS THAN 3.0 METERS.

. THE LOCATION OF GROUND JUNCTION CAN BE ADMISTED BY THE DESIGHN ENGINEER DECISION.

THE PILE FOOTING USING PC.PILE [@—0.200.%0.20M. (ALLOWABLE LDAD = B TON/FILE] IS RECUIRED.

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

B. THE PAINTING AT THE BOTTOM OF LIGHTING POLE SHALL BE ALKYD COATING (TS 327}

»
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1. DESIGN STANDARD AND CODES OF

2.

FPRACTICE

AASHTQ | AMERICAN ASSOQATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS, AASHTO LRFD BRIDGE DESIGM SPECIFICATIONS™E  ETITION, 2m2

i AMERICAN ASSOCIATION (F STATE HIGHWAY AND TRANSPORTATION OFFICIALS, AASHTD GUIDE SPECIFICATIONS FOR LRFD SEISMC BRIDGE peEsiGH,™  EDIMIGN, 2011

USING THE FOLLOWING CODES WHEN THE AASHTO LRFD {2012} SPECIFICATIONS 1S NGT SPECRIED.
- AMERICAN CONCRETE WSTITUTE, BUILDING CODE REQUIREWENTS FOR STRUCTURAL CONCRETE, ACH J1BM-11, 2001

ACl
BS
PCl

21

2.2.5 THE RESISTANCE OF FULL—MECHANICAL CONNECTION SHALL WQT BE LESS THAN 125 PERCENT OF THE SFECIFIED VELD STRENGTH OF THE REBAR IN TEMSION OR COMPRESSION,

AS RERIRED.

2,25 ALL HDOKS, (F MOT BE SHOWN ON THE ORAWNG, SHALL SOMPLY WTH assuTd LRFD (30IT5 STANDARD HOOKS.
2.2.7 STANDARD HOOK DETAILS AND DEVELOPMENT LENGTH OF STAMDARD HOORS AS FOLLOWS :
2.2.7.1 STANDARD HOQK THMENSIONS OF MAIN REINFERCWG

1
! BRITISH STANDARDS INSTITUTION, BS S400 REBAR HOOK (4) DIAMETER OF Y
: PRECAST AND PRESTRESSED CONCRETE INSTITUTE, PCH DESIGN HANCBOOK: PRECAST AND PRESTRESSED COMCRETE, ¥ EDITOHW, 2010 DAMETER (4| g0 Mook | 180" Hook | REBAR BENT {0} s °
MATERIAL SPECIFICATIONS %89 05 oz 0.08 N °
CONCRETE ez 0.20 AT 0.08 i T ORITICAL SEGT
211 CLASSIFICATIONS OF CONCRETE AND THE MINIMUM CEMENT CONTENTS SHALL BE AS FOLLOWS, UNLESS OTHERWSE SPECIFIED IN THE DRAMNG. 0 = 84, FOR RBY, DB12-DB25
DE1e 0.25 018 0.19 —4 1 D = Bay FOR DB2S
COMPRESSIVE CUBE STRENGTH MINIMUM CEMENT LT
DB20 0.30 @.20 012 ﬂ 180°
Lass AT 28 DAYS*(MP3) CONTENT {KG/M%) '£'—3<
A 51560 500 0825 0.40 0.25 015 4 OR ] — I
D.0E5 (WIN.}
g 46-50 450 DE2E 0.45 0.30 a.23 [y
[ 41-45 .o 2.2.7.2 STANDARD HOOK DIMEMSIONS OF SMIRRUP sND TIE &d, FOR DEIS AND SWALLER
120, FOR DB20 AND DB2S
e 30-40 350 REBAR HOOK (A} DIAMETER OF gz r
=1
3 <30 300 DIAMETER {(d.}| 90* HOOK | 135" Hook | REBAR BENT (B) T i"’ |
/B9 010 010 0.04 138
2.1.2 THE COMPRESSIVE STRENGTH {1_,) OF CONCRETE CUBES {15x15x15 CM.) SHALL BE AS FOLLOWS : D = 4dp FOR RBY, 012-DBIG
0B1Z 015 Da2 0,05 o
.
STRUCTURAL STRUCTURAL ELEMENTS COMPRESSIVE CUBE STRENGTH® | simiMum cm; p— o ors oor
TYPES AT 28 DAYS {MPa) CONTENT {KG,/M“) &d, FOR DB25 AND SMALLER
2.7, T TH
SUPERSTRUCTURE POST_TENSIONED |~GIRDER . 00 2.2.7.3 DEVELOPMENT LENGTH {Ly,) OF STANDARDS HOOKS
e . THE DEVELOPMENT LENGTH IS MEASURED FROM THE CRITICAL o
FCAST 1-GIRDER/BOX. BEAM s0 450 SECTION TO THE OUTSIDE EMD (OR EDGE) OF THE HOOK.
PRECAST PLANK GIRDER 50 450
DECGK SLAB FOR I-GIRDER/DIAPHRACM 35 350 REBAR DEVELOPMENT LENSTH (Lan}
CONCRETE TOPPING/SHEAR KEY 40 350 DIAMETER
SLAB TYPE BERIDGE /BARRIER/SIDEWALK 35 150 () fou= 30 MPa | ig,= 35 WPa | fy= 40 MPg
SUBSTRUCTURE PIER AND CAP BEAM 35 as0
RES BRL niz 016
FOONNG 35 350
ABUTMENT /WINGWALL 35 350 D1z 0.24 0.22 oz
BORED PILE (DRY PROCESS) 0 350 - 532 0.30 023
BORED PILE {WET PROCESS} L1 350 — v e —
R.C. DRVEN FILE 35 250 2 - - :
PRECAST DRIVEN PILE 45 400 DB25 0.50 0.48 0.43
PRECAST SPUN PILE bt soa 0828 .56 057 0.48
OTHERS RETAINING WALL 35 150
b7 350
RG. BOX CULVERT 2.2.7.4 NOTATION OF BAR REONFORCEMEWT
PRECAST BOX CULVERT 40 350
OTHERS, NOT SPECIFY ABOVE 35 300 €1 3-DBZ5 @ 0.2MEF) SUFFLX
SUFFIX o= TP
NOH-STRUCTURE LEAN CONCRETE (1:3:6 BY YOLUME)
SPACING IN M B = BOTIOM
THE WIX DESIGN FOR ALL CLASSES OF CONCRETE. EXCEPT LEAM CONCRETE, SHALL BE SUBMITTED FOR APPROVAL SZE 4 EF = EAGH FACE
FOR THE CONGRETE COMPRESSIVE CUBE STRENGTH OVER THAN 35 MPo, THE NOMINAL AGGREGATE SIZE SHALL BE LIMITED TO 20 WM. NO. OF BARS FF = FAR FACE
* FOR SPECINICATION OF CONCRETE COMPRESSIVE STRENGTH, TEST RESULTS OF STANDARD GONGRETE 15x15x15 CENTIMETER CUBE AGED AT 28 DAYS NF = MEAR FACE
ARE USED AS CRITERION, IN CASE THE COMPRESSIVE STRENGTHS CETAINED FROM THE TESTNG AT AGE EARLIER THAN 28 DAYS ARE NOT LESS THAR THE BAR WARK F = (NSIDE FACE
COMPRESSIVE STRENCTH AS SPECIFIED, THE CONCRETE SHALL BE ACCEPTED AS HAWNG SPECIIED COMPRESSIVE STRENGTH AT AGE OF 28 Davs, OF = OUTSIDE FACE
21,3 WHEN THE CONCRETE STRUCTURE IS EXPOSED TO WIGH LEVELS OF CHLORIDE 1ON {(CL7) OR USING NEAR SALTWATER, THE MAXIMUM WATER CEMENT RATIO £ = DACH Wav

2.2

(W/C RATIO) OF 0,40 AND THE SPECIAL CEMENT SUCH AS POZZOLAN FORTLAND CEMENT ARE RECOMMENDED. THE MINIMUM CUBE STRENGTH (f ) OF 40 MPo,

(408 KG{CMZ) S RECOMMENDED. THE SHORT-TERW (6 HOURS) RAPID CHLORIOE PERMEABILITY TEST (RCPT) SHALL BE SUBMITIED FOR APPROVAL.
THE MAXIMUM RARID CHLORIDE PERWMEABILITY IS 1,500 COULOWMBS (ASTM C1202).

214 WHEN THE CONCRETE STRUCTURE IS EXPOSED TO HIGH LEVELS OF SULFHATE 10N (Sof‘) OF USING NEAR WASTEWATER, THE MAXIMUM WATER CEMENT RATIO
[W/C RATIO} OF D45 AND HIGH SULPHATE RESISTANCE FORTLAND CEMENT CONFORMING TIS 15 SHALL BE USED. THE MINMUKM CLBE STRENGTH (I‘:uj OF 40 WPa.

{408 KG/OMZ} 15 RECOMMENDED.
2.0.5 THE USE OF AGGREGATE FROM SDURCES THAT ARE KNOWN TO BE EXCESSIVELY ALKAL-SILICA REACTIVE (ASR) SHALL BE PROMIBITED,

2.1.% CONCRETE COVER

UNLESS NOTED ON THE DRAMNGS, THE FOLLOWING MINIMUM CONCRETE COVER (FROM FAUE OF CONCRETE TG FACE OF REBAR) SHALL BE PROVIDED AS WOICATED BELOW.
CAST—IN-PLACE COMCRETE PILE
PRECAST AND R.C. FILES

FOOTING
FIER

TOF REBARS (N DECK SLAB

BARRIER AMD OTHERS

75 WM.
50 MM.*e
75 MM,
50 MM
40 MM,
30 MM

** IF PIERS OR PILES ARE IN SALTWATER, THE COVERING WUST BETS MM,

2.1.7 ALL EXFOSED CONCRETE CORMWERS SHALL HAVE A 20 MW CHAMFER UNLESS OTHERWSE [MDICATED

REBAR REINFORCEMEWT

221 MILD STEEL ROUND BARS GRADE SR24 ACCORDING TO TS 20 DENOTER BY "RB" SHALL BE USED FOR REGARS WITH DIAMETER € AMD © MM, UNLESS OTHERWSE INDICATED.
2,22 HIGH MELD DEFORMED BARS GRADE S040 ACCORDING TO TIS 24 DEMOTED BY "DB™ SHALL BE USED FOR REBARS WiTH DHAMETER 12, 16, 20, 25 AND 28 MM,

UNLESS OTHERWISE HHDICATED.
2.2.4 UNLESS MNOTED DN THE DRAWINGS. THE FOLLOWING MINIMUM CLEAR IMSTANCE BETWEEN PARALLEL BARS SHALL BE PROVIDED AS INDICATED BELOW.

REBAR SZE

RBY, DB1Z, OB1G, DB2D AND DB2S

oezd

ANY RERARS TWO OR MORE LAYERS

THE MINIMUM CLEAR [HSTANCE

35 WM. [N A& LAYER
43 WM. 1N A& LAYER
25 WM. BETWEEN LAYERS

228 LAP LENGTH OF SPLICING |5 HOT AFPLIED M CRITICAL REGIONS OF DUCTLE OR SEISMIC-CRITICAL MEMBERS.
THE REQUIRED LENGTHS OF SPLICES [N REIMFORCING STEEL ARE AS FOLLOWS

REBAR LAF LENGTH (ley = 30 WMPa) LAP LENGTH (iey = 35 MPa) | LAP LENGTH (foy = 40 MPa)
DIAMETER TENSION TENSION® TENSION &=
{d,) CMP- 1 roe earr | omir | O | Toe eare | oTHER OO 1 rop mare | omeR
DBz 0.40 0.55 Q.40 040 055 0.40 .40 0.5 040
oEIG 0.50 &.70 0.50 050 070 0.50 0.50 0.70 .50
0820 060 0.0 0.65 0.60 .90 0.5 0.50 0.90 065
DB25 078 140 1.00 075 1.30 0.95 0.75 1.20 090
Dbz8 085 175 125 0.85 165 115 08s 1.50 110

HINIMUM 0,30 W CONCRETE CAST BELOW

*+ THE MAXIMUM PERCENTAGE OF REINFORCEMENT SPLICED AT THE SAME SECTION SHALL BE S0

NOTES

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

IN THE DRAMNG

3. THE SKEW ANMGLE (8} 15 THE ANGLE W DEGREES BETWEEM THE QIRECTION
OF THE CAHAL AND A LINE PERPENDICULAR TG THE ROADWAY
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3 HIGHWAY DESIGH LOADINGS
LIVE LOAD : HL=53;
4, BEARING AND EXPANSION JOINT

BEARINGS AND EXPANSIIN JOINTS SHALL BF DESIGNED AND MAMUFACTURED ACCORDING TQ
AASHTO LRFD {2012} REQUIREMENTS OF LOADS, TRANSLATIONS 4NO ROTATICNS

5. DRAWING SYMBOLS AND NOTATION

BASIC WIND SPEED : 120 KM/HR

SECTION 3N EXISTING GROUND

——] SECTION THROUGH REINFDRCED COMCRETE
(W OR W/0 REINFORCEMEMT INDICATED]

SECTION IN CAST- IN—PLACE

) SECTION IN CONCRETE FPRECAST

SECTION THROQUCH ASPHAMLTIC CONCRETE SURFACE

SECTION THROUGH SAND

SECTION N GRAVEL

PLAN VIEW AND ELEVATION OF CUT AND FILL 5LOPES

SLOPE 1:2 w 1 (VERTICAL UNE} TO 2 [HORIZONTAL LINE}
CEMTER LINE

SOUARE PILE

REINFORTCEMENT I BOTH WAYS

MAMETER

REGAR AS SEEN OW CROSS SECTION (R PLAN

LAP SPLICE OF REBAR

BREAK OW REBAR
WATER LEVEL

TO IMDICATE EMD QF DEFGRMED BARS WITHOUT HODH

EXANPLE : _ wmemet— yrane

DAR BENT A'WAY FROM THE READER

T
|
=
2
-— REGAR BENT PERPENDICULAR TQ QR FROM RLADER
_
!
—
[——

LmiT OF AREA COVERED BY REBARS
SECTION STRUCTURE

STRUCTURAL TYPES

Ax—-000 DRAWING HUMBERS
SERIES NUMBER
STRUCTURAL SUBTYPES
|_ ANGLE
E CHANNEL SYRUCTURAL STEEL SECTION
I | — BEAM
ASTM AMERICAN SOCIETY FOR TESTING AND MATERIALS
e/ CENTER OF CENTER
ce. CENTROD
ces CEMTROOD OF STEEL
o5, CAST—IN-5ITY
L] REBLR DR STIRRUP SPACING
£ CENTERLINE
CH CENTIMETER
cu® SOUARE CENTIMETER
DA DIAMETER
DM, CEPARTMENT OF HICHWAYS
Dwe, CRAWNG
H CLEAR COLUMN HEIMT
H.W.L. HIGH WATER LEVEL
KM KILDNEWTON
K /o ? KILOGRAM PER SQUARE CENTIMETER
LWL LOW WATER LEVEL
N WETER
ue SQUARE WETER
W CUBIC METER
WH MILLIMETER
MaX, M AN
MIM. L MM
M.5L. WMEAN SEA LEVEL
Pe. PRESTRESSED CUNCRETE
R.C. REINFORCED CONCRETE
51 ROAD NORMAL CROWN OR CROSS SLOPE (%)
nsg THAI IMDUSTRIAL STANDARD

€. SEISMIC RESISTANCE DETAILS

6.1 SEISMIC PERFORMANCE LEVEL IN THAILAND ACCORDING TQ AREA UNDER WIMISTERIAL REGULATION B.E. 2550

SEISMIC LEVELS SEISMIC AREAS
LEVEL 1A PROVIMCES [ MORTHEAST AMD EASTERM REGIONS
LEVEL 18 ALL PROWNCES, EXCEPT SDISMIC AREAS IN LEVEL 14 AND LEVEL 2
LEVEL 2 KANCHANABURI, CHIAMG RAL CHIANG WAL TAK, NAN, PHAYAD, PHRAE,
LAMP ANG, LAMPHUN AND MAE HONG SON

6.2 STEEL REINFORCEMENT DETAILS FOR RESIST EARTHOUAKE (LEVEL 1B AND LEVEL 2)

621 SEISMIC STIRRUP AND TIE HOOKS SHALL CONSIST OF A 135-DEGREE BEND. FLUS AN EXTENSION
THE LARGER OF Gdp, OR 73 MM. THE SEISMIC HOGHS SHALL BE WSED FOR STIRRUF AND TIE IN REGIONS OF EXPECTED
PLASTIC HINGES. SUCH HOOKS AND THEIR REQUIRED LOCATIONS SHALL BE OETAILED IN THE DRAWNGS,

- - »| - - - . 3
.
T 0
£
.
e o ali s el o W o
A
o3|
MEX.
522 TRANSVERSE REMFORCEMENT REQUIREMENTS
P
4/
COLUMN - B9 OF SMALLEST LONGITUDINAL BAR
31%)248 OF STIRAUP
BEAM — .30 STRRUPS WITH
! SEISMIC HOUKS
| 711
=
1 0.0% (MAX)
e 2 AR
s2h 34472
COLUMN e
’ d — EFFECTIVE DEFTH OF BEAM SECTION

h — DEPTH OF SECTION
Sy~ STIRALP SPACING

TYFICAL TRANSVERSE REINFORCEMENT DETAIL FOR FLEXURAL MEMBERS

NOTE . LAP SPLKCES SHOULD MOT BE USED WATHIN A DISTANCE OF TWICE THE BEAM
DEPTH {2n) FROM THE FACE OF COLUMM.

£.2.3 SPUCE REQUIREMENTS
£.2.5.1 LAP SPLICES OF CAP BEAM (BEAN) ARE PERMITTED UNLY IF HOGP OR SPIRAL
REIMFORCEMENT |5 PROVIDED OVER THE LAP LENGTH
AR SPLIGE COMEWNED AMD LOCATED
DUTSIDE POTENTAL MINGE AREA
r zh__ — HOOP DR SPIRAL REWFORCEMENT

i

T l'HH **Tq
T

010

0.05 (MAX)

LAP SPLICE RENREMENTS

6.2.3.2 LAP SPLICE OF REINFORCING BAR AT THE COLUMM ENDS IS NOT PERMITTED. AND POSITION OF

MAIN REINFORCING BAR SPUCING OF COLUMN SHALL LOCATED AT THE MIDDGE.

-COLLIMN BARS
FENSION LAP SPLICE WITHIN — —— S g 010

CERTER HALF OF COLLMIN 1LENGTH

) 31- 5 ¢ 010

|
:‘»% =35 £ 25«
I °L = 5% 4 010

4.4

3

Lo 3 MAX{COLUMN DEFTH, H, {45)
&

%Sx £ 010

TYRICAL SPLICE LOCATION FOR COLUMNS

NOTES

r

L

6.2.3.3 MINIMUN DEVELOPMENT AND SPUCE LENGTHS OF REBARS SHALL BE APPROVAL BY THE EWGINEER.

. ALL DHMENSIONS SHOWN ARE IN WETERS UNLESS OTHERWISE IMDICATED.

5.2 4 STEEL REINFORCEMEMT DETAILS OF PILE BENT AND PIERS FOR PESIST EARTHOUAKE {LEVEL 18 AND LEVEL 2}

2wt FAE BEWT DETAN

PILE BENT
23
T LI
§§n; |
~3 1|1
5 4

CAST—IN-SITU

EXTS TG

FLE BENT DETAIL
5

HLALE 1:7

NOTE : = USING 0.45 WHEN PILE BENT AMD BEAM ARE IN SalTWATER
** PILE LENGTH SHALL BE DETERMINED FOR EACH PILE

r 0.80 {€F)
789 @ 0.10 N =
1 - RESQO.10 o e 2z
5 o alE
=i )

11-769 @ o.\oD—f'

=il =l

TOE T T T TT IO

E

RES O 0.10

£.05
[TYP.
la

.05

QETAL "2"—\

I

{L’ 0.g5 005 |
~=T7 el ey [

CETAL "17
SCALE 1 .50

——F.C. PILE BENT
7—OOVI'E'L BARS

/—RBQ e 0.0

—R.C. FILE BENT
r—— DOWEL BA&RS

/—RB? ® 0o

_ 8
9 7
o a
— . PILE CUT LEVEL
CAST—IN=5ITU BEAM

(WIDTH 0.50 x DEPTH 0.45)

|
|

005 .
b
[——FILE~ 2T 0.400x0. 0xl ** b
|

DETAIL 72" (REGULAR)
SCHLE

128 SCALE 1:2%

i B

DETAIL 2" (CLU AND SO;” PROTECTION)

F—FILE = & 0. 40x0. 40 xL**

BRACING BEAM ©.40{0.45")x0.45

CAST-IN-SITU BRACING BEAM
0.50%0.45

QPILE SUT AT LWL

i ; | "CANAL BED "
PILES— PV €, 4 0% 4051

CAST-IN-5IMJ BEAM
(WIDTH 9,50 s DEFTH 045}

THE GEMERAL NOTES ARE RECOMMENDED UNLESS OTHERWSE SPECFIZD
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G FIER
!r"'“‘ STIRRUP FROM (QESIGN TABLE
R ;‘
I kN 7
s I o
4
p—— .
= e
i
De1Z © 013
STIRRUP FROM —
DESIGN TABLE
ool =
DE'Z © 0.10 — |
3 2z
S-REZ 0 010 ju
(iR} ]
v T ¥ -
-
22
s
i

Bid 42 FER GETAL

SINGLE PIER DETAIL
o SGALE

NOT T

WHEN THE SPACINGS OF STIRRUPS (51) ARE FOULOWING
51 = WINIMUM SPACING BETWEEN DESIGH TABLE AND,
S om DATS M, WHEN h = 0,70 N

= Q185 M., WHEN h = 075 M,

= 0,200 M. WHEN 0.80 £ £ 1.50 M

STIRRUP FROM DESIGH TABLE

£,2.5 COMJUNCTION REGIONS (TEE JOINTS) ARE MECESSARY TQ IMPROVE CONFINEMENT AS FOLLOWS :
5.2.51 THE ANCHORAGE LENGTHS FOR COLUMN=CAP GEAM COMNECTIONS ARE EQUAL TO TWICE THE DEPTH OF THE BEAM {Zh)
B.2.5.2 COLUMNS ARE CONFINED AT THE END LEMGTH {Lg)

: FIER

¢ FIER
STIRRUP FROM DESIGN TABLE STIRRUP FROM DESIGN TABLE
2h in 2n
T
I T g T Jl. ¥
1 1 i, e —— 1
= T T Bl '5‘717 j§ o
! 11 ; =
DRIz B 010 3|53 pp1z @ 0ag 3
L=l i
pEiz 0 010 — _L
i
1w
i T .
[ o -1
STIRAUF FROM —f=d- | STRRUP FROM— SNRRUP FROM -
DESIGN TABLE - DESIGH TARLE DESIGN TABLE -
‘ D12 © 0.10—| z
- t §
DE1Z @ 0,10 & DBIZ & 0.10 =
=i 1
glz | E[ =
- = Eé %é
EFILEEUT AT LWL pi! g
1
g

DOUBLE PIER DETAIL
Q

MCT T

SCALE

MAX, PIER HEIGHT {H) B a0 7.00

B.o0

9.00 10.00

11.00

12.00 13.00

14,00 15.08 16.00 18.00 12.00

20.00

END REGIOM L.ENGTH {Lo) 1.00 1.20

1.35

170

1.83

2,00 prtein

233 285 3.00 320

335

6253 Lan SHALL BE EXTEWED INTD CAF BEAM FOR AT LEAST 1.00 M.

7. FOUNDATION DETAILS
7.1 PILE FOUNDATION

7.1.0 PAES 3HALL BE DRWEN TQ A DEPTH WHERE SCOUR WILL NOT AFFECT ITS CAPACITY AND HAVE A MINIMUM EWBECED LENGTH OF 3.00 M.
7.1.2 IH CASE OF PARTLY-EMBEGDED YERTICAL DRIVEN PILE. THE LEMGTH BETWEEN BOTTOM FOUNDATON ELEVATION
AHD GROUND ELEVATION (FREE STANDING HEKGHT) SHALL BE INDICATED AND APPROVED BY ENCINEER

7.1.3 FREE STANDING WEIGHT OF PILE $HALL NOT EXCEED 3.00 M. FOR OTHER SUITARLE FREE STAMDING HEFGHT SHALL BE DESKGNED.

7.2 SPREAD FOUNDATION

7.2.1 TOP ELEVATION OF SPREAD FOUNDATION SHALL BE LOGCATED LOWER THAN GROUND ELEVATION AT LEAST 1.00 M. (LOCRTED OM STIFF S0IL LAYER)
AND AT LEAST 250 M. DEEP FROM THE CANAL WHERE SCOUR WILL NOT AFFECT, THE ALLOWABLE 50N DEARING CAPACITY UNDER

THE SPREAD FOUNDATION SHALL BE MORE THAN 20 TOWS PER S0.M.(0.20 WPa)

7.2.2 SFREAD FOOTINGS FQUNDATIONS ARE HOT RECOMMENDED WHERE LIOUEFIABLE SOILS (SILKY OLAY] QCCUR UNLESS
THE WMAXIMUM DEFTH OF LIQUEFACTION OR SOL IMPROVEMENT TECHMIQUES ARC USED TO MITIGATE
THE EFFECTS OF DOUEFACTION {AASHTD LRFD 2012, ARTICLE 10.5.4.2}

72310 CM. THICKNESS OF LEAN CONCRETE SHALL BE POURED AT LEAST 0 O,

WDER THAN THE FOOTING ALL ARCUND.

7.3 SEISMIC REDQUIREMENTS OF PILES SHALL COMPLY WITH THE REQUIREMEMTS SPECIFIED IN ARTICLE 5.13.4.6 AASHTO LRFD (2012)

(-] h 2h [} h
i STIRRUP FROM
S € g /r_l CESIGH TABLE
- I
151 i )
: g2l 1 s+ g
1
o
5
DBiZ @ 0.40 "’—/ o oR12 & 010 _/ Z
-1 -1 I
STRRUP FROM —{F=5 1 STRRUP FROM—j=f.
UESIGR TABLE  [j-)o DESIGN TABLE  [1~:=
i Zil 5-RBY @ 0.10
-1 -t= (TYR)
DB1Z @ .10 — 717 oenz @ b.10— 171"
I _\!J_
= Sohar
650 i di‘é{ 3
O : v 3 F
ey 238
. . ; PILE_CUT AT LW

NOTES

o=

[7)

. ALL DIMENSIONS SHOWW ARE IN METERS UNLESS OTHERWISE INCHCATED.
. THE GEMERAL NOTES ARE RECOMMENDED UNLESS QTHERWSE SPECIFIED

M THE ORAWNG

. THE SKEW ANGLE {33 15 THE ANGLE IN DEGREES BETWEEN THE DIRECTION

OF THE CANAL &ND A LINE FERPENDICULAR TQ THE RDADWAY
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g i ON GONCRETE RAILING POSTS AS APPROVED BY THE ENGINEER.
WELDED — 10. DETAILS OF REBARS SHOWN ARE FOR TRAFFIC RAILING ONLY, REBARS DETAILS IN SIDEWALKS
- AND CURBS ARE SHOWN ON SLAB BRIDGE DRAWNGS OF BRIDGE DECK AND SIDEWALKS.
8 2 o 1. PAINTING AT THE END FACES OF RAIUNG AND SIDEWALK WHICH EXPQSED TO TRAFFIC {IF ANY}
- §-DE12 b SHALL BE PROVIDED BY APPLYING ALTERMATE STRIPES OF BLACK AND WHITE COLOUR OF 0.10 M.
| WIDE EACH AND 45 DEGREE 10 THE HORIZOMTAL PLANE, WHITE PAINT SHALL BE UGHT REFLECTED ONE.
o THE GALVAMIZED STEEL PIPE SHALL BE USED FOR DIFFERENT APPLICATION ON MIGH SPEED HIGHWAYS
il ; - 0.02 OR SITE-SPECKIC SAFETY CONCERNS AS REQUIRED
b = T 1%
3 | oL o025 %69 @ 0.20 L - - . - (3) ADD THE EXTRA BAR AT THE ENDS OF SPAN
FOR ROADWAY WDTH £12.00 M. & 4.00 W, : o . . (i) SMOOTH DOWEL BARS SHALL BE COATED WITH ASPHALT O OTHER APPROVED MATERIAL ON BARRIER
! FOR ROADWAY WDTH >12.00 M. @ 3.00 M. g_ll f & : s s, L SIDE OF BRIDGE 7O PERMIT MOVEMENT.
F=] B T P d =i * ., a . 15, THIS DRAWNG |5 USED IN CONJUNCTION WITH DWG. NO. BR—102
- i
5 : 1 [HUTIRIHIE " . s :
[ =] - -
i BEEEIwaE
[ [ =1y
" L i L 5. |l KINGDOM OF THAILAND
g | ‘ gl J/ 002 MINISTRY OF TRANSPORT
> | - ES DEPARTMENT OF HIGHWAYS
: b B T STANDARD DRAWNG
i L TRAFFIC AND FEDESTRIAN BARRIERS
| e’ REINFORCEMENT DETAIL
0P OF DECK SLAB — | DB1S ® 0,20 — \ 1.50 (MAL) ‘ I 1.0 (dax) DESIGNED consR CHECKED: IEA OF LOCATON o pe oCT 2015
TOP OF ROATWAY BEI6 @ 0.20 WOTH OF PEDESTRIAN WALKWAY v e 4 T 5 WDTH OF PEDESTRIAN WALKWAY i TANTS | ; & DESRAN ;
SURFACE : — .
FOR ROADWAY WIDTH £ 12.00 M. @ 4.00 W PEDESTRIAN BARRIER SLGMTTED : SCALE: AS SHOWN
TRAFFIC BARRIER AND PEDESTRIAN RAILING FOR ROADWAY MDTH > 12.00 M. © 3.00 M. SCALE 1: 90 DRESToR OF LoUANOH & DeaGh SR WG NO. BR—101
SCALE 1: 10 REW | REVIGION 1,/207 Y a4 ovED
APFR H v
REW. REVON SOCMATURE] DATE (FOR DVECTOR GEMERAL) SHEETNO, 289/Ri




:%atg dwg 201 5%BR =102(REVO0)

. 10,00 (MAX. _
1000 (MAX.) {MAX.) 6-DE12 o0 . 040
| DEYE @ .20 — - i
Q.02 (fre.) STAMNLESS STEEL PIPES, OUTSIDE FAGE 0,02 CHAMFER ) PRECAST fN
n© 015 = 1.50 (MAX) n B 015 = 1,50 (NAL) " 0015 = 150 (MAX) "0 015 = 150 (WAX) P —I (v, Hil DE1E @ 020
i STANLESS STEEL PIPES, 2z e ) Zr7esas %
= i 01502 . THICK * 2 = * * * =
1 2 I -
= = 4] } e P
STNMLESS STEEL PIFES, S
& #1712 WM. THICK.
@ - - » - - - -
& 1 STAINLESS STEEL PIPES. O 201
R 2521 MM, THIEK. D12 CHAMFER 6.01 Ao —4-pB20
S = wanl] 601 GaP © 10,00 (MAX.)
i b oLl Ll i UEI6 ® 0.20
e vt ' e " v INSIDE FACE ~——
ol smuLEss STEEL PIPES, SECTION A A
] il :1 2 WM, THICK. SCALE 10
[
SEE DETAL OF HANDRAL BASE PLATE
PEDESTRIAN RAILING ELEVATION
SCAE P
0.23 0.20
; o. ’ , | . |
¢ PLATE £ 30MM. HOLES FOR 14M. 0,04 : 15 0043 0.08 0.1 0043
ols 483 WM TOGGLE BOLTS BOTH SIDES w B g =
| #1250, GALVANIZED . 9 MM, THK.— g w 9 MM, THK, —/— 1 w
003 ! opa | g3 STEEL PIPE Re0L45 Y 5 @ ] =
| || g R=0.18 ﬁ ! al ml o FLATES 12 MM. 'mn:x—- I B
e = 4~H16 (#16MM) J-BOLTS STAINLESS STEEL PIPES, b PLATES 10 MM, THIGK p K
Gra s W e & s #2521 . THCK. = sl 4 ﬂ N
; ]
PLATES 10 THICK {} _§I - EMBEDDED LENGTH 0.15 M.{MIN} | 5 : 9m.| 4 W20 (#20MM) 1-BOLTS / 7 g . 4= MZ0 {PZOMM) J—BOLTS
[T i hoon g = o B WITH WASHERS & NUTS 3 WITH WASHERS & NUTS g
N i ! >
4-M18 (B16MM.} J-BOLTS L/ o 0 HE o ::-—1-— 4=HZD RIOMM.) J-BOLTS EMBEDDED LEMGTH 0,25 .{MIN] “ EMBEDDED LENGTH 0.25 W.{MIN} o
It 1 I L
WITH WASHERS & HUTS ] R 0y () WITH WASHERS & NUTS BARRIER TYPE 1 BARRIER TYPE 2
EMBEDDED LEMGTH 0.15 M.(MINY ! EMBEDOED LENGTH 0.25 W.(MIN)
D!‘,—TAIL OF HANDRAIL BASE PLATE DETAIL "B" SECTION B — B
10 SCME  1: 10 SCALE : i0
0.50
0.18 0.241
405
NOTES:
0075 1.50 (MaX.) 1,50 {MAX.) 1,50 (MAX.)
+ 1. AL DIMENSIONS SHOWN ARE (N METERS UNLESS OTHERWISE MDICATED.
10-RB3 2. SCOPE OF APPLICATION OF TRAFFIC RAILING IS BASED ON THE HEKHT OF 1.15 M. {TEST LEVEL 5)
1 = FOR HL-93 HIGHWAY TRUCK {AASHTO LRFD, 2012). THE BARRIER IS SUITABLE ONLY W SPECIFIC
} & LOCATIONS WHERE HIGH—-SFEED, HIGH—ANGLE MPACT WITH THE RMUNG (SUCH AS SHORT RADIUS CURVES)
OR SITE—SPECIFIC SAFETY CONCERNS,
- 3. A MMIMUM 2B-DAYS 150x150x150 MM, CUBE STRENGTH SHALL BE 35 MPo. (357 KG/CH )
o
B8 B 0.20 3 oo 1 om 4. REBARS DB12 OF LARGER SHALL SE TIS 24 GRADE 5040 DEFORMED BARS, OTHERS SHALL BE
[—— TIS 20 GRADE SR 24 PLAN BARS UNLESS OTHERWISE INDICATED,
~ —t & ANY SPECIAL RAIINGS, F DIFFERENT FROM THE ABOVE—WENTIONED WaY BE
b WELDED & 0.40 E
5 = USED UNDER THE APPROVAL OF THE ENGINEER.
De1z @ 0.20 6. CLEAR CONCRETE COVER SHALL BE 30 MM, UNLESS OTHERWISE WDICATED
o 2 7. AL EXPOSED CORNERS SHALL HAVE 25 MM, CHAMFERS UNLESS OTHERWISE INDICATED.
o - ; l B. THE LONGITUDINAL REINFORCING BARS FOR THE CONCRETE BARRIR SHALL BE
) < A A Ve CONTINUOUS BETWEEN BRIDGE EXPANSION J(HNTS. WHERE SPLICES ARE REQUIRED,
;ﬂif&m’*‘” g THE LENGTH OF THE LAP SHML BE SUFFICIENT TO DEVELOR EACK BAR.
+— o OF DECK SLAB 0.076 9. N SOME CASE, TRAFTIC RAILNG MAY BE SUBSTITUTED BY GUARD RALS FASTENED
- ON CONCRETE RAHING POSTS IF APPROVED BY THE ENGINEER.
9 VELDED @ 040 =t 16. DETALS OF REBARS SHOWN ARE FOR TRAFFIC RAIUNG ONLY, DEALS REBARS IN SIDEWALKS
ol < p AND CURBS ARE SHOWN ON SLAB BRIDGE DRAWINGS OF BRIDGE DECK AND SIEWALKS.
- gL——— o 11, PAINTING AT THE END FACES OF RAILING AND SIDEWALK WHICH EXPOSED TO TRAFFIC (IF ANT)
= z SHALL BE PROVIDED BY APPLYING ALTERMATE STRIPES OF BLACK AND WHITE COLOUR OF C.10 M,
THIIELD 3 WIDE EACH AND 45 DEGREE TO THE HORIZONTAL PLANE, WHITE PAINT SHALL BE UGHT REFLECTED ONE.
{i2) FELD WELDS SHALL BE CONNECTED BY ELECTROCE (EG0), GONFORM TG TIS 49
13. THIS DRAMING IS USED IN CONJUNGTION WITH DWG. NO. BR-101
wl
i
E

SECTION

EDE‘!Z & 0.20

BARRIER FIN DETAIL

1:10

ELEVATION

KINGDOM OF THAILAND

MIHISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWNG
TRAFFIC AND PEDESTRIAM BARRIERS
PRECAST FIN AND RAILING DETAILS

BUREA) CE LA |oate: 0CT 2015

DESKGNED 1 DO & CONSLTANTS lCQECKED:
-

SCALE - SHOWH
SUBMITTED : AS
{OINECTOR OF LOCATION & DESIGN BUREAU}
A‘ DWaNO, BR—102
APPROVED é 'y
SCHATUFE | DATE [FOR OMECTOR GEMERALY SHEETNG. 280




D:hetd dwg MONSY 5 - 202(REVON)

1.00

NTHNIIRAN
LEN T4 £

1.15

.58

o]

0.32

AINNIINH DY
niwdda

0.83

vt

FRONT ELEVATION BARRIER WITH RAILLING TYPE 1

o)

FRONT ELEVATION TRAFFIC BARRIER TYPE 2
SCALE 10

— — BLACK GRAMITE 2CHM. THICK

SCALE 10
1.00 -
0.96 c
.60 0.07
|

NTHNTINQN
W48 & & &

|—— EDGE GOUGED & WM.
AMD PAINTED WITH GOLD COLOR

TEXT GOUGED 5 WM.
AND FAINTED WITH GOLD COLOR

OEPARTMENT OF HK}HW&YS—LOGOJ

013 ! 0.37 ] 010 ;0,074! 6.1
0.20 | 0.37 | 0.1s |
BRIDGE SIGNED
SCALE 15
| 0.60 .
0.24 | %_o.oeio,os 0.06_, 0.06, 0.06, 0.06 0.06 0.06, .05, |
T 1] NN
ﬁ‘ﬁ i ﬁfﬂ Hlfﬂ MR
| e ‘
— = .thﬂ E@’@’ @
N | | J

E_-Eq E_Q‘-‘ 0.06 | 0.06 | 0.05

| G002 0.02 p37

0.10

]

BRIDGE SIGNED DETAILS
SCALE -5

SCALE

© /[

CNATHNIIHHT
. siwdda

Y

PEDESTRIAN BARRIER SECTIO

SCAMLE

N
1

©

10

TRAFFIC BARRIER TYPE 1 SECTICN

1:

®

t
TRAFFIC BARRIER TYPE 2 SCETION @&
SCALE 110
NOTE
ol 1. ALL DIMENSIONS ARE IN MILLIMETERS
P UNLESS CTHERWISE INCICATED

2. LETTER AND PATTERN ON BOARD USING

GOUGE METHOD 5 Wikt DEEP AND FAINTED N GOLD COLOR
DEPARTMENT OF HIGHWAYS LOGO SHALL BE GOUGE

ON GRANFTE 5 MM DEEP ANG PAINTED N GOLD GCLOR

“

-~

. TO BE SPECIFEED BUDDHIST ERA IN FINISHED YEAR
. POSITION OF STAMDARD SIGN MUST BE INSTALLED
AT THE MIDDLE OF BRIDGE THAT ACROSS (WER THE CAMAL

ELl

@

. INSTALLATION MUST APPLY TO BOTH SIDES OF ROAD
AND BURIED W CONCRETE MATERIAL. BOARD SURFACE
HUST BE AS FLAT AS RAILING SURFACE

bl

GENERAL BRIDGE NAME SIGNH FACE SHALL BE TURNED
TO TRAVELING WAY
. \ETTERS AND MUMBERS DETAILS REFER TO DWwG. NO. SH-241

&

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
BRIDGE SiGN

GENERAL BRIDGE NAME SIGN

DESIGNED : D.GH, & CONSULTATS Icuecxeo: R M
Vo -

DATE: OCT 2015

SUBMTTED :

SCALE : AS SHOWN

melmm}

SENATURE

GHEET NO.

DATE {FOR DHRECTR ceniiny "

DWAND. SN-—~

202

a2




1 hatd dwg 20IEY AP — 1 ({REWHY]

1/2 BRIDGE

ROADWAY WIDTH

i

o

LEHGTH {L] TO BE COMPUTED

TRAMSITION OF HICHWAY ROADWAY WiDTH 7O BRIDGE ROADWAY WIDTH

FROM AIG OF SECTION (B) — @) 4N
=10.00 W, FOR COMCRETE PAVEMENT HIGHWAY

TAPER 1:20 (M)

L—curs oF Broce o= swBRALX lltw]ll‘ ll‘llil ‘

————-—.—,.W/ e T ST W S W SR A S ue — A3 e b —— o A—— i — e . G = S T T ——
] A A NORMAL SLAE OR NORMAL PAVEMENT % m‘, WIDTH
t T /"'—'EDGE Of ROADWAY
/__ EDGE OF SHOULDER NORMAL SHOULDER WIDTH
| |

I\Il”l‘l‘|ii||||[||||i\l1i‘lgi ?[Iii!iglil‘!ll‘l‘lll‘l\!Wil‘

__—-————L—:.:.:_ B 4—' _é—_—_h&-__ _:—é-é—_‘:_—_:s}“’*__

|——°‘—3°—‘ COMPACTED POROUS BACKFILL
!_MATERN. {SAND FILTER)

i

N

DETAIL "2"

NOT TO  SCALE

GRUSHED ROCK 3/8™-2"
CEOTEXTILE, WEIGHT 140 G/MZ(AN)
SHALL CONFORM TO ASTW. 3776

PYC. PIPE # 0.0 @ 1.50
WEEP HOLE #12 M. AROUNE

BRIDGE NORMAL CROWN SLOPE BRIDGE NORMAL CROWN SLOPE HIGHWAY NORMAL CROWH SLOPL
TRANSTION OF HIGHWAY CROWN SLOPE TO BRIOGE CRUMN SLOPE ] PLAN
LOMGTUDIMAL SLOFE 1:400 ROTATING PAYEMEMT SURFACE HOT T SCALE
! &
/
i’ SIDEWALK BRIDES ROADWAY WIDTH . SI%
[——:‘?r:ﬁc :ug;:?z TOPPING SEE {NGTES) asPHALT sumJ.\cz TOPPING WITH TACK COAT |
—————0B12 & Q.20 (SEE HOTE «ui
SEF TABLE -2-0B12
2-DB12 — DOWELS (FOR COMCRETE PAVEMENT HIGHWAY ONLY} e .
DETAIL SEE- -—ﬂm BEIZ O 0.20 1)SEE TABLE FINISHED GRADE LINE FINISHED GRADE UNE 1 &
| DWG. PE—101 I— | 1 Lo .
' e T i T - e S
% BRIDGE IE/Y)’I...... Pl NN M B W ¢ [
CNREE T [ P S A 15 g ! 1 .
! : - ) [ st |
ELASTOMERIC BEARING PaD ) - + 0.19 | |o.20]
OOWEL RE2S © 1.00 (L=0.60} @3 HBLE ! R SPECIFED PAVEMENT STRUCTURE AS SPECFIED 1N
SRR A COMPACTED FOROUS MATERIAL | ;@eg cnsg:u;TEJERTE AS SPECIFER N TYPICAL TYRICAL CROSS SECTION SHEET
PVC FIPE # 0.10 @ 1.50 S \i (SANDLF;ILTER) | S CUSHION FOR. CONCRETE. PAVENENT HIGHWAY SECTION & -~ A FOR ROADWAY WITH SIDEWALK
i S| i T OR BASE COURSE FOR FLEXIBLE PAVEMENT HIGHWAY SCALE
N Kse ! CRUSHED ROCK 3/8"-2 |
5 / re E
#’S\f l | SHOULDER _ SRIDEG maLme HIDTH  SHOULDER
- SEE DEFAL “2° | ASSUMED GROUND LINE [ | :
Dﬂ‘i‘;’qmﬂm [ AsPAl SURFLCE TOPPING WITH TACK COAT
A A (SEE NOTE 4)|
I_ L2 L2 ! |-®
] S1AB LENGTH (1)
’ (M 5.00 — WAX.10.00) & 5
. o L3 % [P
SECTION A — A o ey
SCALE 12
PAVEMENT STRUCTURE A5 SPECIFIED N
TYPICAL CROSS SECTION SHEET
NOTES SECTION B — B FOR ROADWAY WITH SHOULDER
1. ALL DIMENSIONS SHOWN ARE IN WMETERS UNLESS OTHERWISE INDICATED. 5. THE COLD WIXED AND THE HOT WIXED ASPHALTIC CONCRETE FOR SCALE 1:50
2, THE CONSTITUANT OF THE CONCRETE WDX. PER. CUBIC WMUST THE TOPPING AS STATED i THESE NOTES WL BE COMFORMED TG THE SPECIAL
BE AS FOLLOWS—PORTLAND CEMENT 350 KG. SAND 0.43 CU M. PROVISIONS FOR ASPHALT TOPPING ON THE APPROACH SLAB STATED @Y
CHUSHED ROCK OR GRAVEL 0.86 CU M. SLUMP OF THE CONCRETE THE MATERIAL & RESEARCH DIVISION DEPARTMENT OF HIGHWAY.
SUIMP NOT BE HIGHER THAN 100 MU WITH AN ULDMATE COMPRESSIVE 6. THE COST OF THE APPROACH SLAB SHALL INCLUOE THE COST FOR
STRENGTH OF STANDARD CUBE 150x15Ux150 M. NOT LOWER THAN 35 N/mM2 THE ASPHALT TOPPING ANDG THE TACK COAT AS STATED IN THIS DRAWING (IF 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 $D 40 FOR THE DEFORWED BAR. 1. FOR SKEW BRIDGE. THE SLAB LENGTH (L} WILL BE THE SHMORT SLAE LENGTH THICKNESS REINFORCEMENT
4. THE ASPHALT SURFACE FOR THE TOPFING ON THE APPROACH SIDE OF THE APPROACH SLAB BUT THE THICKMESS AND THE PNES) m
SLAB. SHALL BE A5 FOLLOWS REINFORCEMENT SHALL BE EQUVALENT TO THOSE OF THE SLAB L) MM, @ @
4.5 FOR CONCRETE FAVEMENT HIGHWAY ON SOFT FOUNDATION WITH WITH THE SLAB LENGTH (L) EQUAL TO THE LONG SIDE OF THE 5.00 ©.20 DB1Z @ 0.25 De1Z @ 025 DB1Z © 0.25
ASPHALTIC COMCRETE TREATEC SHOULDER, 50 WM. THICKNESS OfF APPROACH SLAB. 6.00 .22 CB1G & .20 DE1Z & 625 DBiE O 0.25
) ::; :::;és::m;c Econcgm SHALL BE USED AS “'245 ;OT:PM 5 S1_ROAD NORMAL CROMI SLOPE 7.00 0.24 DBZC O 0.20 DB12 € 0.25 DBI6 © 0.25
4. AVEMENT HIGHWAY ON SOFT FOUNDATION -
BITUMINGUS SURFACE TREATMENT TREATED SHOULDER OR NONTREATED S3-GRIDGE NORMAL CROWN SLOPE :‘Eg :i: z:: : 22: E::i : :iz x:: : g':z KINGDOM OF THAILAND
SMOULDER, EITHER SO MM, THICKNESS OF COLD MIX ASPHALTIC DONCRETE : - . - - MINISTRY OF TRANSPORAT
OR 50 MW. THICKHESS OF HOT MINED ASPHALTIC CONCRETE SHALL BE USED. 1000 030 D25 @ 023 pe1z @ 0.3 Dole @ 025 DEPARTMENT OF HIGHWAYS
4.3 FOR CONCRETE PAVEMENT HIGHWAY ON HORMAL SOIL FOUNDATION STANDARD DRAWHG
HO ASPHALT SURFACE TOPPING SHALL BE REQUIRED AND BRIDGE APPROACH SLAB
THE APPROACN SLAB SHALL BE RASED TO THE FINISHED GRADE LINE 0'-25' SKEW REINFORCEMENT AND POROUS BACKFILL DETAILS
4.4 FOR FLEXIELE PAVEMENT HIGHWAY WITH ASPHALTIC COMCRETE
SURFACE, THE MIN. THICKNESS 50 M. IS THE SME AS DESIGNED : D.OMH. & CONSULTANTS |t‘:HECKEn:1 “‘liw‘“ DATE: OCT 2015
THE HIGHWAY ASPHALTIC CONCRETE SURFACE TOPPING.
45 FOR FLEMIBLE PAVEMENT HIGHWAY WITH BITUMINOUS SURFACE TREATMENT SUBMITTED ; SCME; A5 SHOWN
SURFACE, EMTHER 50 MM. OF COLD MIXED ASPHALTIC CONCRETE OR 50 MM. (PRECTIR OF LOCATIM & BESGH PURE) WENO. AP—101
OF HOT MIXED ASPHALTIC CONCRETE SHALL BE LSED. APPROVED : é ‘Q
oy eveon aaTore | DATE . R SHEETNO, 294




DESIGN CRITERIA AND PILE SPECIFICATIONS

GENERAL
1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWSE INDICATED.
2 THE MATERIAL COMPOMENT SHALL B:u:;?lﬂﬂ) FOR APPROVAL

3. ALL WATERIALS COHFORMED THA! M AL STANDARD {T1S.) SHALL BE MEET THE NS, REWHREMENT AND APPROVED UNLESS OTHERWSE MDICAVED
4. THE RRINCICAL TEST CARTHICATE SWALL 8E SUBMITIED BY REUABLE WETITUTION FGR ARRROVED FROM DURTAL CF LOCATION AND DESIGM
CONCRETE

1. THE WHIMUM COMPRESSIVE STRENGTH OF COMCRETE FOR 15x15w15 CM. CUDE AT 28 DAYS
SHALL BE SPECFIED M THE TABLE BELOW UMLESS OTHERWSE STATED
2. THE POZZOLAN PORTLAND CEWENT SHALL BE USED WHEN EXPOSED YO CHLORIDE OR SULPHATE JON CONFORMED TO DWG. MO. GN-001

PLE Tyoes CUBE STRENGTH SUNP OF CONCRETE | THE MAX. COARSE
AT 28 DAYS (MPa) (WAX) (CM.) AGGREGATE (CH.)
R.C. DRIVEN FHLE® 35 {357 KG/CWS 1 200
PRECAST DRIVEN PILE® 45 (459 KG/OMD) 10 200
PRECAST SPUN PRLE® 60 (512 KG/OM Y 10 200
OTHERS® 35 (357 KG/OMD 10 254

* THE MINWUM CEMENT COMTENT SHALL BE CONFORMED TO DWG. MO. GN-D31
3 THE WX DESIGN SHALL BE SUSMITTED FOR APPROVAL
4. WRE (REDAR) OR ANY DEVICES FASTENING TGO FORMWORK SHALL BE DESIGNED TO REMOVE OR CUT OUT. THE MIMWUM EMBEDED
FASTEMING DEPTH IS 4 (M. AND MORTAR COMORETE SHALL BE GROUTED AFTERWARD. THE FINISHING SURFACE SHALL BE SWOOTH AND COLOR UNIFORMITY
REINFORCEMENT BAR
1. JAMETER AND PROPERTY OF REINFORCEMENT BAR AS FOLLOWS :

REBAR " DIAMETER WEIGHY s, QUALITY SYNBOL
DIAMETER (M.} {Ka. .} GLASS
REE [ [ %=] 20 1 SR24
RE9 [] 0.5¢ 20 1 SR24
Dz 12 nas 24 3 5D40
DE1S % 1.58 24 3 SD40
DB20 20 247 24 3 SD40
be2s 25 aas 24 3 SD40
DEZE 29 483 24 3 SD4G

2. THE REMFORCEMENT SPLICED POSITION SHALL BE SPECKIED M THE DRAWING OTHERWSE SHALL BE REWEWED BY THE EMGINEERING SUPERVISCR
THE LAP LENGTH OF SPUCING IS HOT LESS THAN 40 AND 30 TMES OF THE DIAMETER OF ROUND AND DEFORMED BARS, RESPECTIVELY.
PRESTRESSING STEEL
1, PRESTRESSING WIRES GONFORMED TO TIS.83 AND
THE ULTINATE TENSULE STRENGTH AND WIELD STRENGTH FOR WIRE #5 MM. ARE 34.70 KN/STRAND
AND 29.50 KN/STRAND (GRADE 1770 MPa), RESPECTIVELY
THE ULTIMATE TENSILE STRENGTM AND YIELD STRENGTH FOR WIRE #7 MM. ARE 64.30 KN/STRAND
AND 54.70 #0,/STRAND (GRADE 1870 MPa). RESPECTIVELY
L PC. STRAND CONFORMED TO TIS.420 AND
THE ULTWMATE TENSHLE STREMGTH AND YELD STRENGTH FOR STRAND #9.5 MM, ARE 10200 KN/S'IRANQ
AND 86,50 KN/STRAND (GRADE 1850 WPo), RESPECTIVELY
THE ULTIMATE TENSLE STRENGTH AND YIELD STRENGTH FOR STRAND #12.7 WM. ARE 1B3.60 KN /STRAND
ANG 156.00 KN/STRAND (GRAOE 1850 MPa), RESPECTIVELY
MATERIAL USE FOR SPLICE JOINT, PILE SHOE AND PILE END
1. WELDING STANDARD |5 ACCORDING TO AWS {AMERICAN WELDING SOGETY)
2 CAST IRON PIE SHOE SHALL BE INSTALL FOR SHALES OR ROCK
3 STEEL PLATE SHALL BE COHFORMED TO TIS1499 GRADE Fe25
4. THE ULTIMATE TENSLE STRENGTH (Fu} OF WELDING ELECTRODE SHALL BE AT LEAST 483 MPo
5 ANY TOP SIDE AT PLE END SHALL BE STAMPED “TUP", THE PRINTED TEXT SIZE G.10 M. AND PAINT RED COLOR

PILE N0
TOP

THE SPLICING JOINTS OF R.C. AND PC, PILES
1. PAE WELDING SHALL BE APPLED N ACCORDANCE WITH THE FOLLOWMNG CONDITIONS

1.3 THE LENGTH OF SQUARE R.C. AND PC. PILES DWMENSION 40040 OM. 15 OVER 2500 M. AND THE TOTAL LENGTH OF THE PILE SHALL BE LESS THAN 30.00 M.

1.2 THE LENGTH OF SQUARE R.C. AND PC. PILES DIMENSION 52.5x52.5 Cll AMD 85:85 M, IS OVER 30.00 M.

ONLY 2 PILES HAMING DIFFERENT N LENGTH 3.00 M. {MAX} SHALL BE PERMITTED,

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

WELD INSPECTION VERIFIED THE COMPLETENESS AND ACCURAGY SHALL BE PROPOSED TO ENGINEER SUPERVISOR FOR APPROVAL BEFORE CARRED OuT

PILE BENT STRUCTURE ARE HOT PERMITTED FOR SPUCING JOINTS OF PILES

8. M CASE EXPOSED TG SALTWATER, BRACKISH OR SALINE SOL, AREAS FOR SPUCING JONTS OF PILES MUST HAVE A SYSTEM CORROSION PROTECTION.
THE PRESENT OWNER MUSY BE APPROVAL BEFORE WPLEMENTATION UNLESS OTHERWSE INDICATED.

woa N

ALLOWABLE LOAD CAPACITY OF PILES

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

DETERMINATION OF FILE LOAD CAPACITY
1. ULTWATE LOAD CAPACITY OF DRIVEN PLE SHALL BE DETERWINED FROM HLEY'S FORMULA

RE AND G PILE AL DWABLE PN PLE LOAD SAPACITY
CIAMETER # (CM.

DIMENSIONS {CH.2CM.) ToN ey (o) pey -

40 X 40 50 490 50 70 687

525 X 548 20 785 60 1900 a1

85 A 83 125 1228 B0 150 1472

100 300 2043

e v x
[ ]

HLEY'S FORMULA (F.S. = L5)

nWhE

R-s“_—g

EFRCIENCY FACTOR = ¥
WEGHT OF HAMMER (TON)
WEIGHT OF PILE {TON)

R = ULTIMATE BEARING CAPACITY (TON)

COEFFICIENT OF PILE HEAD AND CUSHION.
.23 COEFFICIENT OF RESTITUTION

HEIGHT OF DROP (CM.}

EQUIPHENT LOSS FACTOR = 0.73
SETILEMENT HEIGHT OF LAST TEN BLOWS {OM.)
TEMPORARY COMPRESSION = C, 4+, +Cy
COMPRESSION IN PLE HEAD CUSHION (CM.)= g{é;

Ay
FLE SHORTENING FOR PILE LENGTH OF L (CH.) = 10 AL

= F THE HILEY'S FORMULA IS MOT APPLUICABLE M VERY SOFT LAY SITE, JANBU'S
OR DANISH'S FORMULA SHALL BE APPLIED AND CONFORMED TQ STATIC PLE 1DAD TEST

— HODFIED FORMULA HILEY'S FORMULA SHALL BE CONFIRMED WTH
STATIC PHLE LOAD TEST, THE MINMUM HAMMER WENGHT AS FOLLOWS -

PHE LENGTH (L) W (MMM HAMMER WEIGHT) (TON)
L < 15.00 M. 1 TWES WEIGHT OF PUE
1200 M. < L < 1200 M. i-'nugs WEIGHT OF PIE
L > 1800 W § THES welGHT oF PrE

COMPRESSION 1N THE SOIL UNDERHEATH AND SURROUNDING THE PRLE = D.25 OM.
PILE GUSHION THICKNESS {M.)

PILE LENGTH (M.}

CRUSS SECTIONAL AREA OF PLE {CW2)
WODULUS OF ELASTICITY PLE CUSHION THICKNESS (M.}

4100 KSC. FOR SOFTWOOD CLUSHION

NZ,300 KSC. FOR MEDIUM HARDWOOR CLISHION

138,300 KSC. FOR HARDWOOD CUSHION

MODULUS OF ELASTIAITY FOR COMCRETE OF FILE
238,958 KSC. FOR RC. DRIVEN PILE
284,365 KSC. FOR PRECAST DRIVEN PILE
339,882 KSC, FOR PRECAST SPUN PILE

THE SIZE SELECTION FOR HAMMER
1. THE MAXIMUM HAMMER WEIGHT (W ) SHALL BE 0.07644% B (TON.)
h

BY

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

2. THE MNALUM HAMMER WEIGH SHALL BE AT LEAST HALF WEIGHT OF THE PILE AND 3 TOW.

A = CROSS SECTIOMAL AREA OF PILE (M)

DETERMINATION OF FILE LOAD CAPACITY BY STATIC LOAD TEST
1. NUMBER AND LOCATION OF TEST FILES SHALL BE AS SPECIIED N THE DRAWNGS.

2. METHOD OF PILE LOAD TEST SHALL BE ACCORCING TO DOH STAMDARDS

3. ILTMATE LOWD USED N THE LOAD TEST SHALL BE 2 TWES OF ALLOWABLE LOAD (F.5. = 2.00).

NOTES :

1. OTHER DETALS WERE NOT SPECHIED ARE ACCORDING TO DWG. GN--DO1 TO GN—003.

2. FREE STANDING HEIGHT OF PLE SHALL MOT EXCEED 3.0 M.
FOR OTHER SUITABLE FREE STAMDING HEIGHT SHALL BE DESIGHED
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e : N LE 2800 . —ea
' 1.50 I . L-308 S | 1.5D L.
5 ) #B6 © 0075 i ®) res & 0.15 ) . ({hres @ 0o7s Fi|RBE © D.025
; i
! {F2) TOTAL NO OF R.C. RAR I
H (SEE £ROSS SECTIOM}
i
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¢ -3 5-0812 MX0.6D M.
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REINFORCEMENT DETAILS
SCALE 1520
REINFORCEMENT SCHEDULE
BAR TYRER | SPACING | SHAPE LENGTH (MM}
WARK SIZE(MMY | (MM} conE a b
J— L0A0 4 ——— A9 - . Bl RE & |25, 75, 150! A 1300 OR VARIES: 200 OR VARIES
i N
_ [ ey P2 08z - ¢ 00 288
-------- (ru) SEE TARLE OF RENFORCEMENT (P SEE TRRLE OF REINFORCEMENT ey =—(P4) SER TABLE OF REINFORCEMENT .. -
’ In P3 og1z - B -
H
. : _(@ REE & D0.075 L3 SEE TRELE A - LENZTH OF FILE
i . =1 N N H
. = ) _ : I : -
- .5} res ¢ 0.075 - Pl Roe @ 013 A T s = £3 5-0512.60 CH. LONG P 0825 | : 8 ;oo
i £3 6-ce12
-<F4) 5EE TABLE OF REINFORCEMENT (53 $EE TABLE OF REINFORCEMENT P4 SEE TWBLE OF REINFORCEMENT
RPILE SECTION SECTION A — A SECTION B — B SECTION C — C
SCALE 1:1Q ECALE 1: 10 . BOALE 1:10 SCALE 114
13 Mb Y 00 M, A3 MM ——Fd 8-0825 MMx1.50 M. 6.06 0.05 : f o :
| REINFORCING BAR g‘ I .
- T ot TABLE "A" {AMOUNT REINFORCEMENT} "é)
R Eawet N td M ] - HUMBSR OF
T Ty e { = | ' ®  @HL—$3 a-082s wesoo W LENGTHE (W} REINFORGEMENT LIFTING POINTS
o . 0o ‘ -
BASE PLATE g A i ot £ 1400 E.DB 20 WM. OR 4-DB 28 WM, ONE 2
ADOKALONIE MM, z | ; ﬁr - R PUTE R S ]
o e eo
® 4 i ooeAsTE WM. 14 01-20.00 8-0B 20 MM OR 4-08 2B WM. ™ws [ [
St i . e o
2000-35 00 B~GB 25 MM. THD . *
@ pesa L {
al & PSR COLLAR PLATE
=l s . 00250016 M. -] L gase puare . BAR SHAPE CODE
BAND PLATE - D = 4002400446 MM, -
4005150216 MM,
SPUCING JOINT DETAILS FOR TQTAL LENGHT > 25.00 SECTICN D — D NOTES :
SCALE T 10 SCALE 1 1%
. Lo« 10,00 - 1400 1. ALL DIMENSIGNS SHOWM ARE IN METERS UNLESS OTHERWISE HQICATED.
3 |'“__“““ """""""""""""""""" ! 2. MATERIAL PROPERTES ARE ACCORDING TO DWG. PL-DO0Y
s ; paon S0 3. PILE DESIGN CRITERIA SPEGIICATIONS ARE ACCORGING 7O DWG. PL-00
E ‘_{ Fs I 4. THE MAXIMUM LOAD CAPACITY ANG STATIC |LOAD TEST OF FILE ARE
K3 i . - LIFTENG $DINT ACCORDING TO DWG. PL-001
’g; A5 025 - 5 THE MINIMUM CONCRETE COMPRESSIVE STRENGTH IS REQUIRED
3 fors | [ : | ACCORDING TO' DWG, PL-OD1
p ALR D25 . \ ONE-POINT LIFTING METHCD : 6. THE DIFFERENT PILE SHOE SHALL BE AFPROVED
1 I B ) I, ' aT ™ SCALE 7. THE WINIMUM CONCRETE COVERING IS 5.0 Ch.
o 1 4 B COMCRETE CORNER CHAMFER IS 2.00 CM. UNLESS DTHERWSSE INHGATED.
(=)
g; G o FREE STAMDING MEWGHT COF FILE SHALL HOT £XCEED 300 M.
& 3 F1 rBE @ D.OVS el w i L= 1400 - 7500 ) FR OTHER SUITABLE FREE STANDING HEIGHT SHALL BE DESIGNED
D °l @ - T 058 o207, .E :
Z H Iﬂ_ 1 i .
= ] . * k .
[ H - .
2 ] 1S N LG pani] Lene S KINGDOM OF THAILAND
?_%_ """""" Sy — MINISTRY OF TRANSPORT
“ L— SEE TABLE OF REINFCRCEMEMT DEPARTMENT GF HIGHWAYS
¥ . ) STANDARD DRAWNG
g TWO--POINT LIFTING METHOD R.C. PILES
£ SECTICN E — E FILE SHOE SECTION CAST IRON PILE DETAIL Nat o SEALE Rl
g SCALE 1.10 SCALE 1D neot 0 SCALE G.40x0.40 M. PILE CAPACITY AND REINFORCEMENT DETAILS
% _ DESIGNED : D.OM. & CONSULTANTS lcuecxzn: BRERS OF LOCARH | paTE: OCT 2015
# — | : { -
2 SCALE: AS SMOWN
3 — : ; SUBMITTED : oL
3 DETANILS OF THE PILE SHOE USE DRIVEM PILE ON PARENT ROCK LAYER OR BEDROCK LAYER T CORECTOR o LoeKaCe & 63O BUREALS — i
] N " SRR O DWGNO, PL=-101
% REW.E | REWSIH 142020 . =k L aon e
3 ; APPROVED : SHEETNG. 307/R1
r REV. REWSHN SICHATWRE  DATE {l (HRECTOHY GEMCRAL) ' v




L ¥+ 26.00

L=3.35

Lk

0.125

275

P 2-0B16 x 1.50 M.

PILE SECTION

ECALE

1:10

040

SECTION A — A

SCALE 1:10

F3 REs @ 015

TOTAL MO. OF PL. WIRES/STRANG

0.40x0.40 M. PRESTRESSED CONCRETE PILE

SCALE 1:20

P& 2-0818 x 1.50

F1) res © 0.075

.40

8 2-0816 « 1.50

1) rREE @ 015

SECTION B

SCALE

- B
t:to

{4} 2-DB2% x 6.00 M.

|@ -

TOTAL MD. GF PC.
WIRES /STRAND
{SEE TABLE "A7)

\atd dwg 20TSAPL-20NAEVO0)

8-DB25 MMXT.50 M. ‘_.__|o.4a
| REWFORCMG BAR 8?‘““ | RS £08 TABLE "A" (AMOUNT PRESTRESSING TENDONS)
8 ) NUMBER AND DIA{3} NUMBER AN DA {#) HUMBER AND DiA{e) NUMBER OF
LENGTHS {M.) OF PC. WIRES OF STRANDS OF STRAMDS LFTING FOINTS
+— e ® £ e-0e2s M50 M
.t 10.060=14.00 24—¢ 7.0 MM 16—¢ 9.53 MM, G—# 127 MM. ONE
40040016 NM. - o <t COLLAR PLATE
""" il et g » L4 A00%290%16 MM, 14,01 20,00 24—# 70 MM 16=4 553 M. &=# 127 WM. WO
i ol o | 0250 0250 : - :j_ . ® . nﬁi‘xﬁ " 20.01-25.00 24-# 7.0 MM, 16—8 9.53 MM. B—d 12.7 MM, ™o
b 2 AO0ZE0x16 MM,
BAND PLATE
AN IS0 E W, D §
SPLICING JOINT DETAILS FOR TOTAL LENGHT > 25.00 SECTION D - D N
SCALE 1 1o SCALE 1:10 :E - ;}‘(
1| @ [Foxd] ®
REINFORCEMENT SCHEDULE
BAR TPEE SPACING SHAPE LENGTH {MM.) : !
WARK SIZECMM.) [T} CODE a b
5 L= 100 - 1400 | | L= 1400 - 2300 a P Res k25, 75, 150 A aco 300
: 0707, 0,293 | 1 02071 0.588L £.20M i P2 oB12 - ¢ 1500 288 ©
) Aumuc Pcm‘ - UFTING PCHN'F ALFTING POINT P3 oB12 - B 600 - ]
P4 DE2S - B 600 - L.—"—-—l
P& De25 - B 1500 -
ONE~POINT LIFTING METHCD TWO—POINT LIFTING METHOD BAR SHAPE CODE
NOT ™ SCALE NoT T SCALE PE DB16 - ] 1500 -

2-0B25 x 6.00
5-0812 x 050

#7 RB5 @ 0075

% = £ c-oe1z ]
]

4] 20825 w 6.00

T

SECTION C - C
SCALE -

» g

NOTES :

1. ALL DIMENSIONS SHOWH ARE @ METERS UMLESS OTHERWSE NOICATED.

2. MATERIAL PROPERTIES ARE ACCORDING TO DWG. PL-OH

3. PILE DESIGN CRITERIA AND SPECIFICATIONS ARE ACCORDING TO DWG. PL—OO1

4. THE MINIMUM INITIAL PRESTRESSING FORCE EXCLUDNNG SUP LOSS IN WIRE STRANDS
AMD 7-WIRE STRANDS AS FOLLOWS
— A7.00 MM. WRE STRANDS 43 KH_ /STRAND
- #5.57 WM, 7-WRE STRANDS 71.3 KN./STRAND
— @27 MH. 7~WIRE STRANDS 128.5 KN./STRAND

5. THE ALLOWABLE COWPRESSION CUBE STRENGTH OF CONCRETE AT INITIAL PRESTRESS
SHALL BE AT LEAST 33 WFa

6. THE SPIRAL REWNFQRCEMENT 15 PERMITTED

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

B. THE PILE WILL BE AVALABLE WHEN CONCRETE COMPRESSIVE STRENGTH AFTER
2B DAYS NO LESS THAN THE SPECIFIED ACCORDING TO OWG. PL-O0M

§. USE DRIVEN PILE ON FARENT ROCK LAYER OR BEDROCK LAYER, PILE SHOE
ACCORDING TO DWG. PL—0O01

10, CONTRACTORS USE THE FATTERNS AT PILE SHOE DIFFERENT FRGM
DWG.PL=101. THE CONTRACTOR PRESENT PILE SHOE TO THE OWNERS OF SURVEY
AND DESIGN FOR APPROVAL BEFORE S0 WILL BE USED IN CONSTRUCTION

11. THE THICKNESS OF THE CONCRETE COVERMG STEEL IS5 3.0 CM. .

12. REMOVE ALL CORMNER CONCRETE (S VISIBLE 2.0 OM. UNLESS OTHERWISE INDICATED.

13. FREE STANDING MEIGHT OF PILE SHALL MOT EXCEED 300 M.
FOR OTHER SWTABLE FREE STANDING HEIGHT SHALL BE DESIGREC

KINGDOM OF THAILAND
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STANDARD DRAWNG
PC. PILES

C.40xD.40 M. PILE CAPACITY AND REINFORCEMENT DETAILS
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