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P = (Po) x (K)
MuuALA P = 'ﬂmﬂ'ﬁmuw’awﬂ'sw?a‘ﬂmﬁi’murflummﬁ%ﬁaaﬁhﬂﬁc\'{%’u%ﬁq
Po = eenuRegFuasyald vienameuunadssylily
AyaudIusngel
K = ESCALATION FACTOR #iindne 4 % dledaafiuaisu wiouinidiu 4 %
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Wnedl 1 U3
ANUeAT wnede foa1s Wy s Tsedou Tsewetuna viewn finnande vieUssyu
Sauduns Buw@on aseieh Tsemns edaian Tssou 1 Budy wadldmneanusid
1.1 Iwheesenmsussavieangwudimieg wilisidwiouvasazseuunihnieluusiou
1.2 Usgdweseiansussauivialud e waldsiudeszuuuseunneluusiu
1.3 szunvevdessuuaesn o Aidmvieilegluduesenms wu visUsuenmea viefie
anglihdmsuniasifuania aeaeth wav
1.4 mMeszuneinvesasauiwnsssunetnnmeyen
1.5 dszneuiisndudmiuerns wwnzdiinasuenasinedeadmseUssnaundauiu
nsfeaseenms wilisudaeSesdng vidateslonaiiiunUssnouvidennss 1wy AV
\apnauiames Lﬂ%‘aaquﬁﬁ wEasUSuenna Waan a4
1.6 MANsaueIA1s Auad Audn ¥eeineiasiaeseuldiiu m wes

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

YUIAN 2 UAUY

2.1 Ay el MIYRRY NSENAN NSUASARY NsYAnTnAY Msindeundanu
Y ' i Y v & @ Y = w v s = a wa
N3N ONUADALUY WU Aapd AuAaps Aunull Aune Fewedldinsesdnsinseslionadjifau
dwiumsauiulvvingauiinisanAuvsenTevieTanauniinnsmuaunnaufves

antu wasiderivuaiSnison sauviainsuadauuulagldipsedng wisdena elilaumsgu

auditmuald Wuderfunudeadsouuviadouralsynu

yisli Isauflenuusznn EMBANKMENT, EXCAVATION, SUBBASE, SELECTED,
MATERIAL, UNTRETATED, BASE uax SHOULDER

ldgns K = 0.30 + 0.10 It/lo + 0.40 Et/Eo + 0.20 Ft/Fo

2.2 ewiudes wneds nuivsuangihansesiududulidussdevauldammumun
ey Tnelutorinsseniiulugazueudefudesviensinuuinsing wasnselidugosing fins

ruAuAuaLtRvesTanuaziveimuIsUUAleeldesesing nsesianaviaussausazlmmnaausiuds

]
laial o

nuRuite ufiudseuun visswilvafiildnuazadendeiu tietasfunsinmeRimaisvesaama
LaEiad

ldgms K = 0.40 + 0.20 It/lo + 0.20 Mt/Mo + 0.20 Ft/Fo

2.3 nuazssdadiu wneds nuangsadediuing W sseemeauingl-nduuszana
Ly o Alawns sndunuezssdngluddsioddinaiadugs

a5 K= 0.45 + 0.15 It/lo + 0.10 Mt/Mo + 0.20 Et/Eo + 0.10 Ft/Fo
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A 3 g
3.1 U PRIME COAT, TACK COAT, SEAL COAT
ldgns K =0.30 + 0.40 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.2 MR SURFACE TREAIMENT SLURRY SEAL
1dgms K =0.30 + 0.10 Mt/Mo + 0.30 At/Ao + 0.20 Et/Eo + 0.10 Ft/Fo
3.3 $1UHINIY ASPHALTIC CONCRETE, PENETRATION MACADAM
ldgms K =0.30 + 0.10 Mt/Mo + 0.40 At/Ao + 0.10 Et/Eo + 0.10 Ft/Fo
3.4 PuiouuRsunIaEEuWEN et fouunsuniedildwanady Fwszneude
prunsuvanduSonsunsavinnddeufin (WELDED STERL WIRE FABRIC) winifios (DOWEL BAR)
wmanBa (DEFORMED TIE BAR) uawsessasneq (OINT) vl Whmnearusaudwsuiiunouninas
widnushameaynl (R.C. BRIDGE APPROACH) e
l9gns K =0.30 + 0.10 It/lo + 0.35 Ct/Co + 0.10 Mt/Mo + 0.15 St/So
3.5 uesTUIsthAounaESIImENLasuUsWn e viersundnlESmand miu
Fssuetih (PRECAST REINFORCED CONCRETE DRAINAGE PIPE) NUTNTEUNNADUNSALESLIMEN
UAAADUNIAES AN TS E LB uAT IS AIRABEENIL T uUeTinABuNIRERIMENLAL Y
pouNTMIES AN dUNTULUILAsANMs UAEIEARafl Ly sTuteRn (MANHOLE) vie¥asansinsdwy
vioSovanglvdih 1[udu
dgms K= 0.35 + 0.20 It/lo + 0.15 Ct/Co + 0.15 Mt/Mo + 0.15 St/So
3.6 nulassaineounIaEsumvanuaziudeuiundy vanefs azniunsunInETumEn
lnssainegrusnmouniatasumanaoasmiy  (RC. BEARING UNIT)  vewdeunsunimaiuman
(R.C. BOX CULVERT) wefuhlassadsnouninasumdn Woutundmeunsaasuman vindloude
AauNSmESImEN uazdsneaieduiiisnvasadondaiy
ldgms K =0.30 + 0.10 It/lo + 0.15 Ct/Co + 0.20 Mt/Mo + 0.25 St/So
3.7 nulaseainavan vneds agwuwdndmsvauiudiuouy lasandndwsu
Aosstheasaslauugy wliihusegs g sl wienulasandnduiiidnuase
adnendeiy uilissfenuiasaalasindnanedeweimslnindiondauwissemelng

ldgms K= 0.25 + 0.10 It/lo + 0.05 Ct/Co + 0.20 Mt/Mo + + 0.40 St/So
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yiai 4 uvaUsEvny
4.1 uppsvalseulisinuiuman viuneis e1rsreunIaEsuwanYan 9
fineassluunnassdniwionassszuioth emuaussAusasvioyiinash 1éud viessunet than
519 dgwiuth vieaen levley uazorrsvaUsemuniiadug lifuussuiamdn uwildsufsnuenans
vaUszmnurineluy Wy themsszuneihdu wieaasvaussmudsenavvesdeududy
l4gms K = 0.40 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.20 St/So
4.2 URIANSTAUSTMUSIWUUMAN vnefia 91A1sARURIAERLmANT AR 9
fnoasdluninrassdaivioraasszuieth emuaussiuuazviausinah 1dun viedaiudn
vioszuien UseRszuietn 91A38Rth vieasn wazenmsvaUssmuviiasng q Auussuie
usilaismidseuanasralsymuaunelng wu e yneszuieihdu vieeastalsemulsenautes
Bouludy
ldgns K = 0.35 + 0.20 It/lo + 0.10 Ct/Co + 0.10 Mt/Mo + 0.25 St/So
4.3 $nusEU1e TRASMRACK LAz STEEL LINER yanefla uiussunewmaniaiaani
uazlasaensusia BULK HEAD GATE uasuvioindn
loges K = 035 + 0.20It/lo + 0.45 Gt/Go
4.4 uWEnERuAUNIA War ANCHOR BAR_ minefls indniduildiadulusnuaoundnuae
mdn ANCHOR BAR wosrmusie messunatindu viesmsvaussmulszneuveaieu deliduarausn
Pelamzaumdndnd ity
ldgms K = 025 + 0.15 I/lo + 0.60 St/So
1.5 sweouninlisuvinuazasuninaanans viefi uasunInERImENTIvind LT
wiAnsamnuenAMiIsNNTeNLEY Msseidunieniastalsemulsenauvesdou Sedyan
wendBlaNIzuAsuNIafIna 1wty
ldgms K = 040 +0.15It/lo +0.25 Ct/Co + 0.20 Mt/Mo
4.6 U el magndeusisdlmenguunaslulaitiosndt 18 fafiues luduiu fuavie
Fuiuanin Lﬁaé’ﬂﬁmﬁwgu wag T INAULINUTNFIUTINDIANSTAUTEN Y DUULAEDIANTAN 9 lAgn5En
Aoy
lgns K = 040 + 0.20 It/lo +0.10 Mt/Mo + 0.20 E/Eo + 0.10 Ft/Fo
4.7 eundminyu Adndainuasiiuriean Tawenafuuiideuwamudaine

Ya9AuUANnTENSINBrgIavintu Tuweundsnuiiaznanuiiauiilaeaslseninsiad
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AT 5 ussuvasisyUlon

5.1 91U AC way PVC

5.1.1 Tunsdlfidiradufdamvieuazviegunsallsh

ldgns K= 0.50 + 0.25 It/lo + 0.25 Mt/Mo
5.1.2 TunsdifSudradugdamvie AC uaswiogunsal
lgns K =040+ 0.10 It/lo + 0.10 Mt/Mo + 0.40 Act/Aco

5.1.3 TunsdlfSuhadugdavmvie PVC uagningunsad

U

logms K =0.40 + 0.10 It/lo + 0.10 Mt/Mo + 0.40 PVCt/PVCo

5.2 uUNVBwANWeILazyio HYDENSITY POLYETHYLENE

5.2.1 lunsdlfhdndanvieuagvisegunsalli
dgms K = 0.40 + 0.10 It/lo + 0.15 Mt/Mo + 0.20 Et/Eo + 0.15 Ft/Fo
Jusdavvamannienazrioaunsalwaslfsiui sy TRANSMISSION

i
L 1 4
)

5.2.2 TunsdingSudnatiug

CONDUIT
l9gas K= 0.40 + 0.101/lo + 0.10Mt/Mo + 0.10Et/Eo + 0.30GIPt/GIPo
Uugdmnvia HYDENSITY POLYETHYLENE wagwsegunanl

=l s

5.23 TunsalfgFuia
0.50 + 0.10It/lo + 0.10Mt/Mo  + 0.30Pet/Peo

gns K =
5.3 uuiulgeszuuglusdduinuazy SECONDARY LINING
ldgns K = 0.40 +0.10 It/lo + 0.15 Et/Eo + 0.35 GIPt/GIPo

5.4 U9viR PVC umunaunse
Iams K = 0.30 + 0.10 It/lo + 0.20 Ct/Co + 0.05 Mt/Mo + 0.055t/So + 0.30PVCt/PVCo

5.5 U798 PVC nauvnsie
= 0.25 + 0.05 It/lo + 0.05 Mt/Mo + 0.65 PVCt/PVCo

ligas K
1 < [ =l
5.6 MUMVIBWMANavdInga

ldgns K = 0.25 +0.25 It/lo + 0.50 GIPt/GIPo
UsslananuuazgrsseluiiamesiuneaiveimsiniidhendnuisUsemealneviniy

5.7 nuneasisruvaisdusigiasanilnineey
5.7.1 nudadualasundnasdinargunsel Tauvisuiassgunsellwihaoniinihdes

dmfunuindaaiasuninaeduargunanl Ussnaudednumzaudsifio PRELIMINARY WORK
(813U BOUNDARY POST), TOWERS INSULATOR STRING AND OVERHEAD GROUND WIRE ASSEMBLIES.
CONDUCTOR AND OVERHEAD GROUND WIRE STRINGING, LINE ACCESSORIES GROUNDING MATFRIALS
dsunuiindagunsallnihanillwihgos el wwenshndegunsallwinwihiiy

0.60 + 0.25 It/lo + 0.15 Ft/Fo
. s

(‘
( s, s ) )

o -]
fdﬂ']mﬂﬂ"’uﬂ']ﬁﬂ'iﬂ“ﬂ']ﬁ%Lﬂﬁ
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5.7.2 wuneadsgrusniailiih (TOWER FOUNDATION) wazaufinis BOUNDARY POST
Tfgms K = 035 + 020I1t/lo + 0.20 C/Co + 0.10 St/So + 0.15 Ft/Fo
5.7.3 vuneaingusngunsallwiandiniges
loges K = 050 + 0.201t/lo + 0.15Ct/Co + 0.15 St/So
5.8 NuvasuavmenEniunaunIngauss
581 nuendunsunindausy
liges K = 0.35 +0.15lt/lo + 0.20Ct/Co + 0.305t/So
5.8.2 MuE@NTNLUU CAST IN PLACE
lfgns K = 030 +0.10 I/lo + 0.25 Ct/Co + 0.35 St/So
Ussananuuazgnssoluiildiamzauneairnvesnsiniihdugiiniawiiiy
5.9 NMUAATNAIYAITIGITFUULTIAU 69 — 115 KV.
59.1 lunsdifirdnaduddnniaquaswiogunsalln
ldgms K = 0.80 + 0.05/lo + 0.10 Mt/Mo + 0.05 Ft/Fo

s v

5.9.2 Tunsaingsuinaluddamianuiogunsal

U U 1

l¥gns K = 045 +0.05 It/lo + 0.20 Mt/Mo + 0.05 Ft/Fo + 0.25 Wt/Wo

Ardisaildiuunugasildiudyawuuiiusanld daviaiulasnsensiandivd

K = ESCALATION FACTOR

It = ”ﬂjﬁmmﬁuﬁmﬁ’ﬂﬁ‘ummxmﬂ Tuileufidsnunsazse

o = suisenguslaamlurensanma luideuillasesussnngia

Ct = dilsadund Tudeufidsnuudasznn

Co = gufisadund ludouidagessznmasni

Mt = duiisantanneadns (muwdnuasdung) lufsufidsnuusiazan

Mo = dwlimanfagroasns (sismmdnuasduud) ludeuilagessznmamen

St - fadsnman luieufidsnuudazan

So = fyilsaundn lufeuiilavesszniagan

Gt = syismwinuruieuindslulszng ludoufidewuusazon

Go = sudlsenmdnusiudeuiinanlussme ludeuiilagessznmasna

At = gaufisnueaiart luieuiiduusazon

Ao = dailsianueattad ludeufilagesUssmanan

Et = fufinnesasinsnauaz Ui lufeuidanuusasan

Fo = fufiranasarnsnataruisug Tudeuiidageaszninginn
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P

Ft = ddrenhdiufoanui lufoufidauuiazan

Fo = duiremiiufiwanuui ludouiilneesszmanem
ACt = siisaviedundlefu ludeuiidnuusazan

ACo = silsameduudleiu luioufilageszninsia
PVCt = dilisiavie PVC Tudoufidsnuusiazan

PVCo = sailsimvia PVC TuimeuiillawasUseninsian

Gt = dauflsavewmdnanudingd ludoufidsnuusasan

GPo = dailsnavewmdnenudingd ludeuiidagessznmnsim

Pet = suflsiAvie HYDENSITY POLYETHYLENE luifeufidsnuusiazan

PEo = dailsnATvie HYDENSITY POLYETHYLENE luifeufiilngesszninsan
Wt = dailsiaanelnih ludeufidsnuudasan

Wo = silsmanglni ludeuiilagesUszninsmn
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ITEM DESCRIPTION UNIT |QUANTITIES REMARK ITEM DESCRIPTION UNIT RQUANTITIES REMARK zhunamm\mawﬁ 17
AUAITIUALERNLIL [ odmmway | waud

1 |REMOVAL OF EXISTING STRUCTURE 4.4(3) ASPHALT CONCRETE BINDER COURSE e A [ ooosioor | o

1.1 REMOVAL OF EXISTING CONCRETE BRIDGE 4.4(3.1) ASPHALT CONCRETE BINDER COURSE 4 CM. THICK SO.M. -

1.1{1) AT STA. LS, - 4.4(3.2) ASPHALT CONCRETE BINDER COURSE 5 CM. THICK so.M. | 280.00 COMPACTED SUMMARY OF QUANTITIES (1)

1.1(2 Z - 4.4{4) ASPHA o il

1.1:3; i: :: t: - :.{4()4,1} as;;:a:: N:::cri;en:g;:g U::fmss 4 CM. THICK S0.M. - “N“mmmm:‘!lu:m::::mwa‘:ro‘:u:::(::lmn N

1.1(4) AT STA. LS. — 4.4(4.2) ASPHALT CONCRETE WEARING COURSE 5 CM. THICK so.M. | 280.00 COMPACTED O nu?gojfg:lot P LT_ i
1.2 REMOVAL OF EXISTING BOX CULVERTS 4.4(4.3) PARA ASPHALT CONCRETE WEARING COURSE 5 CM. THICK 5Q.M. - i z

1:2(4)-AT-STA LS. 4.4(5) ASPHALT GOMGRETE BHOULDER - SQM.- -

1.2(2) AT STA. LS. - 4.4(6) MODIFIED ASPHALT CONCRETE SQM, -

1.2(3) AT STA LS. = 4.4(7) POROUS ASPHALT CONCRETE 5L, - ITEM DESCRIPTION UNIT |QUANTITIES REMARK

1.2(4) AT STA, LS. - 4.5 ASPHALT CONCRETE SURFACE EDGE —— M. WIDTH M. -
1.3 REMOVAL OF EXISTING PIPE CULVERTS 4.6 COLD MIXED ASPHALT CUM. - 5.4(3) DA 1.00 M. W =

1.3(1) DIAD.40 M. M. = 4.7 SLURRY SEAL 5.4(4) DIA 1.20 W. M. =

1.3(2) DIAO.BO M. M. - 4.7(1) SLURRY SEAL TYPE | SQM. = 6 |MISCELLANEOUS

1.3(3) DIA.D.80 M. M. - 4.7(2) SLURRY SEAL TYPE Il SOM. - 6.1 SLOPE PROTECTION

1.3(4) DIA1.20 M. M. 100.00 4.7(3) SLURRY SEAL TYPE Il SOM. = 6.1(1) CONCRETE LINING ...........CM. THICK 50.M. -
1.4 REMOVAL OF EXISTING ASPHALT CONCRETE SURFACE 5 CM. THICK SQM. - 4.7(4) SLURRY SEAL TYPE IV SQ.M, = 6.1(2) CONCRETE SLOPE PROTECTION SQa.M. = DWG.NO.SP-301
1.5 REMOVAL OF EXISTING CONCRETE PAVEMENT SOM, - 4.8 CAPE SEAL 6.1(3) SHOTCRETE SLOPE PROTECTION SQM. - DWG.ND.SP—201
1.6 REMOVAL OF EXISTING CONCRETE CURB AND GUTTER M. - 4.8(1) CAPE SEAL TYPE | (SLURRY SEAL TYPE Il) SOM. - 6.1(4) SACKED CONCRETE SLOFE PROTECTION SQ.M. = DWG.NO.SP—103
1.7 REMOVAL OF EXISTING R.C.HEADWALL AT SIZE M. EACH - 4.8(2) CAPE SEAL TYPE Il (SLURRY SEAL TYPE Il) SQM. - 6.1(5) RIPRAP SLOPE PROTECTION
1.8 REMOVAL OF EXISTING GUARDRAIL . = 4.9 JOINT REINFORCED CONCRETE PAVEMENT (JRCP.) 6.1(5.1) PLAIN RIPRAP SQ.M. - DWG.NO.SP—102
1.9 REMOVAL OF EXISTING R.C.MANHOLES EACH 4.00 4.9(1) JOINT REINFORCED CONCRETE PAVEMENT 23 CM. THICK SO.M. - DWE ND. GD-501-603 6.1(5.2) MORTAR RIPRAP SQM. - DWG.NO.SP—102
1.10 REMOVAL OF EXISTING R.C. U-DITCH M. - 4.9(2) JOINT REINFORCED CONCRETE PAVEMENT 25 CM. THICK SQ.M. - CU.M. = DWG.NO.SP—601-608
1.11 REMOVAL OF EXISTING CONCRETE SLOPE PROTECTION SQM. - 4.9(3) JOINT REINFORCED CONCRETE PAVEMENT 28 CM. THICK S0.M. - 6.1(7) ROCK AND WIRE MATTRESS ......CM. THICK SQ.M. - DWG.NO.SP—104
1.12 REMOVAL OF EXISTING BUS STOP SHELTER EACH - 4.9(4) EXPANSION JOINT M. = 6.1(8) FERRO-CEMENT BACK SLOPE PROTECTION SQAM. - DWG.NO.SP—202
1.12 EDGE CUT 10 CM.THICK M. 240,00 4.9(5) CONTRACTION JOINT M. - 5.1(9) CONCRETE SQUARE GRID SLOPE PROTECTION S0.M. =
1.13 MILLING OF EXISTING SURFACE 5 CM. THICK SQ.M. - 4.9(6) CONSTRUCTION JOINT M. = 6.1(10) CONCRETE GRID BEAM BACK SLOPE PROTECTION SQ.M. -
1.13 MILLING OF EXISTING SURFACE 10 CM. THICK SOM. - 4.9(7) LONGITUDINAL JOINT M. - B.1(11) GRASSING IN SQUARE GRID AND GRID BEAM SO.M. -

2 |[EARTHWORK 4.5(8) DUMMY JOINT W = 6.1{12) VETVER GRASSING FOR SLOPE PROTECTION SQM. = DWG.NO.SP—203
2.1 CLEARING AND GRUBBING (¥UANAT) SOM. | 4,040.00 DWG.NO.GD-703 4.9(9) EDGE JOINT M. - 5.1(13) HYDROSEEDING FOR SLOPE PROTECTION SQM. = DWG.NO.SP-204
2.2 ROADWAY EXCAVATION 4.10 CONTINUOUSLY REINFORCED CONCRETE PAVEMENT (CRCP) 6.1(13) REINFORCED SOIL SLOPE SaM. = DWG.NO.SP—401-402

2.2{1) EARTH EXCAVATION CUM. | 200.00 4.10(1) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 23 CM, THICK SO.M. - DWG NO. GD-B04-606 6.1(13) MECHANICALLY STABILIZED EARTH WALL (MSE WALL) SaM. - DWG.NO.SP-501-514

2.2(2) SOFT ROCK EXCAVATION CULM. - 4.10{2) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 25 CM. THICK SOM. = 6.1(14) CURE AND DRAIN CHUTE FOR EMBANKMENT PROTECTION

2.2(3) HARD ROCK EXCAVATION CUM. [ 4.10(3) CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 28 CM. THICK SQ.M. N E.1{14.1) ASPHALT CURB M. = DWG.ND.DS~-502

2.2(4) UNSUITABLE MATERIAL EXCAVATION CUM. - 4.10(5) CONTRACTION JOINT M. - 6.1(14.2) CONCRETE CURB M. - DWG.NO.0S-502

2.2(5) SOFT MATERIAL EXCAVATION (EXCAVATION CNLY) CUM. — DWG.NO.TS—101 4.10(8) CONSTRUCTION JOINT M. = E.1(14.1) RC. DRAIN CHUTE M. - DWG.NO.DS-502

2.2(6) CHANNEL EXCAVATION CUM. - 4.10(8) DUMMY JOINT M, = 6.1(14.2) PLAIN CONCRETE AT TOE OF R.C. DRAIN CHUTE SQM. = DWG.NO.DS-502
2.3 EMBANKMENT +.10(9) EDGE JOINT W, = 6.1(15) DRAIN OUTLET FOR R.C. PIPE CULVERT

2.3(1) EARTH EMBANKMENT CUM, - COMPACTED 4.10(7) LUG ANCHOR CUM, - 6.1(15.1) R.C. DRAIN OUTLET FOR R.C. PIPE CULVERT SQ.M - DWG.NO.DS—501

2.3(Z) SAND EMBANKMENT cuM. | 179.00 COMPACTED 4.11 CONCRETE PAVEMENT REPAIRING 6.1(15.1) R.C. SLAB AT TOE OF R.C. DRAIN OUTLET SO.M. = DWG.NO.DS-501

2.3(3) ROCK EMBANKMENT CUM. - 4.11(1) PUMPING JOINT REPAIRING CU.M. - DWG NO, GD-508 6.1(15.1) R.C. STAIR FOR_MAINTENANCE M. = DWG.NO.DS—501

2.3(4) EARTH FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GD—-709 4.11(2) TRANSVERSE AND LONGITUDINAL SINGLE CRACK REPAIRING M. - 6.1(15) INLET AT SIDE DITCH FOR R.C. PIPE CULVERT

2.3(5) SAND FILL IN MEDIAN & ISLAND CUM. - DWG.NO.GD-708 4.11(3) SHALLOW JOINT SPALLING REPAIRING M. - 6.1(15.1) DROP INLET FOR R.C.P. DIA ........M. EACH - DWG.ND.DS=301-302

2.3(6) COMPACTED SAND UNDER MEDIAN CUM. - DWG.ND.GD-709 4.11(4) SHATTERED SLAB REPAIRING SO.M, - 6.1(15.1) MORTAR RIPRAP CATCH BASIN SOM. = DWG.NO.DS—301-302

2.3(7) EARTH FILL UNDER SIDEWALK CUM. | 500.00 COMPACTED 4.11(5) SUB SEALING TON - 6.1(15.1) R.C. CATCH BASIN SOM - DWG.NO.DS-301~302

2.3(8) SAND CUSHION UNDER SIDEWALK CUM. - DWG.ND.GD—710 4.11(B) EXISTING JOINT SEALANT REPAIRING M. - 6.2 SUBSURFACE DRAINS / SUBDRAINS

2.3(9) EARTH FILL FOR VERGE CUM. - 4.11(7) FULL DEPTH REPAIRING SQ.M. - 6.2(1) PERFORATED PIPE WITH GEQTEXTILE M. - DWG.ND.SP-701-702

2.3(10) POROUS BACKFILL CU.M. - DWG.NO.AP=101 4,12 HOT IN-PLACE RECYCLING(RE—PAVING) 4+3 CM. THICK SOM. — 56.2(2) ROCK FILL WITH COARSE SAND CUM. = DWG.NO.SP—701-702

2.3(11) BERM CUM. - 5 |STRUCTURES 6.2(2) LONGITUDINAL DRAIN M. - DWG.ND.SP-701-702

2.3(12) EARTH DIKE CUM. - 5.1 CONCRETE BRIDGES 6.2(2) HORIZONTAL DRAIN M. - DWG.NO.SP-701-702

2.3(13) SOIL STABILIZED EMBANKMENT CUM. - COMPACTED 5.1{1) NEW CONCRETE BRIDGE 6.3 MISCELLANEOUS STRUCTURES

2.3{14) FOUNDATION IMPROVEMENT CLLM. - 5.1(1.1) AT STA. 6.3(1) R.C. MANHOLES

2.3(14.1) PREFABRICATED VERTICAL DRAIN [ - 5.1{1.2) AT STA. M. - £.3(1.1) TYPE A FOR RCP. DiA M. WITH STEEL COVER EACH - DWG.NO.DS=701
2.5(14.2) LIME/CEMENT COLUMN DIA. M. M. - 5.1(2) WIDENING OF EXISTING BRIDGE ROADWAY 6.3(1.2) TYPE B FOR RC.P. DI 1.00 M. WITH STEEL COVER EACH = DWG.NO.DS—702

2.4 SELECTED MATERIALS 5.1(2.1) AT STA. { M. LT. AND M. RT) M. = ” 5.3(1.3) TYPE C FOR R.C.P. DIA, 1.20 M. WITH R.C. COVER EACH 1.00 DWG.NG.DS—703

2.4{1) SELECTED MATERIAL "B" CLLM, - COMPACTED 5.1(2.2) AT STA. FROM M. TO M. M. - 6.3(1.4) TYPE C FOR RCP. DA 1.20 M. WITH STEEL COVER EACH - DWG.NO.DS =703

2.4(2) SELECTED MATERIAL "A" CUM. 42.00 COMPACTED 5.1{2.3) AT STA. FROM M. TO M. M. - 6.3(1.5) TYPE E FOR BOX CULVERT (OPEN TYPE) SIZE .......WITH R.C. COVER EACH = DWG.NO.DS-T705

2.4(3) SELECTED MATERIAL FOR MSE. WALL CUM, - 5.1(3) BRIDGES APPROACH STRUCTURE 6.3(1.6) TYPE F FOR BOX CULVERT CLOSE TYPE SIZE 1-(1.50x1.50)M. WITH R.C. COVER | EACH 19.00 DWG.ND.DS—706

3 [SUBBASE AND BASE COURSES 5.1(3.1) AT STA. (WIDTH —— M.) W = 6.3(1.7) TYPE F FOR BOX CULVERT CLOSE TYPE SIZE 1—(1.50x1.50)M. WITH STEEL COVER | EACH 12.00 DWG.NO.DS—T706

3.1 SUBBASES 5'1(43 BRIDGES APPROACH SLAB B.3(1.8) TYPE F FOR BOX CULVERT CLOSE TYPE SIZE 1-{1.50x1.50)M. WITH STEEL COVER EACH 6.00 DWG.ND.D5-706
3.1(1) SOIL AGGREGATE SUBBASE OR SOIL CEMENT SUBBASE CLLM. - GOMPACTED 5.1(5) BEARING UNIT (WITH _STAIR)
3.1(1.1) SOIL AGGREGATE SUBBASE CUM. 42.00 COMPACTED 5.1(5.1) WITHOUT RETAINING WALL 50.M. - DWG.NC.BU=101~104 6.3(1.9) TYPE | FOR BOX CULVERT SIZE 1-({1.50x1.50)M. WITH R.C. COVER EACH 1.00 DWG.NO.DS-709
3.1(3) PAVEMENT RECYCLING 20 CM. THICK CUM. - 5.1(5.1) WITH RETAINING WALL (ST—14) SAM. - OWG.NO.BU-101-104 6.3(1.9) TYPE | FOR BOX CULVERT SIZE 1—{1.50x1.50)M. WITH STEEL COVER EACH 1.00 DWG.ND.DS-709
3.2 BASE COURSES 5_](5) ABUTMENT PROTECTOR SOM. - Y 6.3(1.10) TYPE J FOR BOX CULVERT SIZE 2-(1.50x1.50)M. WITH R.C.COVER EACH 1.00 DWG.NO.DS-T710
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE CUM. 56.00 COMPACTED 5.1(7) PEDESTRIAN BRIDGE 6.3(2) MEDIAN DROP INLETS
3.2(2) CRUSHED GRAVEL SOIL AGGREGATE TYPE BASE CUM. - COMPACTED 5.1(7.1) AT STA, (APPROX.) FOR ROW. M. TYPE EACH - w 6.3(2.1) TYPE A : FOR RAISED MEDIAN EACH - DWG.NO.DS—401
3.2(3) CEMENT MODIFIED CRUSHED ROCK BASE CUM. - COMPACTED 5.1(7.2) AT STA. (APPROX,) FOR ROW., M. TYPE EACH - 6.3(2.2) TYPE B : FOR BARRIER MEDIAN EACH - DWG.NO.DS—402
3.2(4) CEMENT TREATED BASE CUM. - COMPACTED 5.1(8) PEDESTRIAN UNDERPASS 6.3(2.3) TYPE C : FOR DEPRESS MEDIAN - | EACH - DWG.NO.DS—403
3.2(4) SOIL CEMENT BASE CUM. - COMPACTED 5.1{8.1) AT STA (APPROX.) EACH - 6.3(2.4) TYPE D : FOR DEPRESS MEDIAN - Il EACH - DWG.ND.DS—404
3.2(1) CRUSHED ROCK SOIL AGGREGATE TYPE BASE (LOOSE) CUM. - 5.2 BOX CULVERTS 6.3{2.5) TYPE E : FOR DEPRESS MEDIAN — Il EACH - DWG.NO.DS—405
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE CUM. - 5.2(1) PRECAST BOX CULVERTS 6.3(2.8) TYPE F : FOR BRIDGE DRAINAGE EACH - DWG.NO.DS—406
3.2(5) PAVEMENT RECYCLING 20 CM. THICK FOR BASE (DEEP RECYCLING) CUM. - 5.2(1.1) SIZE 1—{1.50x1.50) M. M, 37400 | DWG.NO.BC—107-108 6.3(3) R.C. RECTANGULAR DRAINAGE PIPE M. 124.00
3.2(5) PORTLAND CEMENT TYPE | FOR PAVEMENT RECYCLING TON - 5.2(1.2) AT SIZE M. 6.3(4) HEADWALLS FOR R.C. PIPE CULVERT (END WALL)
3.3 SHOULDER 5.2(1.3) SIZE 1—(1.50x1.50) M. (UNDER PAVEMENT) M. 93.00 6.3(4.1) PLAIN CONCRETE CU.M. - DWG.NO.DS—103
3.3(1) SOIL AGGREGATE SHOULDER CUM - COMPACTED 5.2(2) EXTENSION OF EMISTING PRECAST BOX CULVERTS 6.3(4.2) REINFORCED CONCRETE CUM. - DWG.NO.DS—103
3.4 MATERIALS TO CONTROL PUMPING UNDER CONCRETE PAVEMENT £.2(2.1) AT STA SIZE M. 6.3(5) R.C. HEADWALLS FOR R.C. PIPE CULVERT (WING WALL)
3.4(1) SAND CUSHION UNDER CONCRETE PAVEMENT CU.M. - COMPACTED 5.2(3) R.C. BOX CULVERT SIDE DRAIN 6.3(5.1}) FOR R.CP. DA 1.00 M. 2 ROW EACH - DWG.NO.DS—104—108
3.4(2) CRUSHED ROCK SOIL AGGREGATE LINDER CONCRETE PAVEMENT CUM. - COMPACTED 5.2(3.1) AT STA M. — 6.3(5.2) FOR R.C.P. DIA. 1.00 M. 3 ROW EACH = DWG.NO.DS—104-106
3.5 SCARIFICATION & RECONSTRUCTION OF EXISTING BASE 10 CM.(MIN) THICK S0.M. - COMPACTED 5.2(4) R.C. HEADWALL 6.3(5.3) FOR RCP. DA 1.20 M. 2 ROW EACH = DWG.NO.DS—104=106
3.6 SCARIFICATION & RECONSTRUCTION OF EXISTING SUBBASE 10 CM.(MIN) THICK | SQ.M. - 5.2(4.1) FOR BOX CULVERT SIZE EACH - 6.3(5.4) FOR R.C.P. DiA, 1.20 M. 3 ROW EACH - DWG,NO.DS—104—106
3.7 SOIL AGGREGATE TEMPORARY SURFACE (CONNECTION ROAD ONLY) CUM. - 5.2(4.2) FOR BOX CULVERT SIZE EACH = 6.3(6) STEEL GRATING SIZE 1,10 X 0.25 M. EACH
SURFACE COURSES 5.2(4.3) FOR BOX CULVERT SIZE EACH -
4.1 PRIME COAT & TACK COAT 5.3 MEW RC. PIPE CULVERTS
4.1(1,1) PRIME COAT (aevuuurgr) soM. |  280.00 5.3(1) DIA._0.40 M. CLASS 2 M. -
4.1(1.2) PRIME COAT (anauulumaneas@aie SOM. - 5.3(2) DIA. 0.60 M. CLASS 2 M. -
4.1(2) TACK COAT soM. | 280.00 5.3(3) DIA, 0,80 M. CLASS 2 . -
42 SURFAGE: TREATMENT 5.3(4) DA, _1.00 M, CLASS 2 M = DW3.NO,DS-101-103
4.2(1) SINGLE SURFACE TREATMENT SQ.M, — 5.3(5) DA 1.20 M. CLASS 2 M. — ATUVINHAN
4.2(2) DOUBLE SURFACE TREATMENT SOM. - 5.3(6) DI 1.50 M. CLASS 2 M. - > ,
4.3 PENETRATION MACADAM SaM. = 5.3(7) DA D30 M. CLASS 3 [ = Weu ndadun |ﬁﬂ ARG ]mu f‘é*
4.4 ASPHALT CONCRETE 5.3(8) DlA_1.00 M, CLASS 3 M. =
#.4(1) ASPHALT CONCRETE LEVELING COURSE TON - 5.3(9) DIA 1,20 M. CLASS 3 [ 3.00 Wﬂ"mW‘/“”% | LKL __j.'//' a7
4.4(2) ASPHALT BOUND BASE 5.4 RELOCATION OF EXISTING PIPE CULVERTS - c{w\
4.4(2.1) ASPHALT BOUND BASE 8 CM. THICK CUM. - 5.4{1) DA 0.60 M. . - e i 1.
4.4{2.2) ASPHALT BOUND BASE 10 CM. THICK CUM. - 5.4(2) DIA. 0.80 M. . - g VeV
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6.3(7) RC. U=DITCH £.10(4) FOUNDATION FOR OVERHANGING TRAFFIC SIGN WITMa e [ ooosoor | B2
6.3(7.1) TYPE A WITH STEEL COVER M. 505.00 DWG.NO.DS-601 8.10(4.1) TYPE A = PILE FOOTING EACH - DWG.NO.RS—401,504
6.3(7.2) TYPE B M. 6.10(4.2) TYPE B — SPREAD FOOTING EACH - DWG.ND.RS—401,504 SUMMARY OF QUANTITIES (2)
6.3(7.3) TYPE C M. = DWG.NO.DS~601 6.10(4.3) TYPE C — PILE FOOTING EACH - DWG.ND.RS—401,504 RO aﬁm&mqm
5.3(7.4) TYPE D M. - DWG.NO.DS—603 6.10(#.4) TYPE D — SFREAD FOOTING EACH - DWG.NO.RS—401,504 VRMEIMIGAY 4 SeumIUAY 1001 ABY L — Yewdles
6.3(7.5) TYPE E M. - DWG.NO.DS—603 6.10(5) OVERHEAD SIGN BOARD .
_63ZEV TYPEF = M. - DWG.ND.DS—604 5.10(5.1) MOUNTING ON STEEL TRUSS AND STEEL POLE SQ.M - DWG.NO.RS—401,403,407 TENTH ML7901610. = 'DALTSTENS LT
£.3(7.2) FOR BRIDGE DRAINAGE M. - £.10(5.2) MOUNTING AT BRIDGE DECK SQM. = DWG.NO.RS—401,403,407 e — .
6.3(8) R.C. GUTTER 6.10(6) STEEL FRAME FOR MOUNTING WIDTH < 18.00 M.
6.3(8.1) TYPE U M. - 6.10(6.1) STEEL FRAME AND PILE FOOTING EACH - DOWG.NO.RS—401,404 ITEM DESCRIFTION UNIT |QUANTITIES REMARK
6.3(3) SIDE DITCH_LINING 6.10(6.2) STEEL FRAME AND SPREAD FOOTING EACH - DWG.NO.RS—401,404
6.3(8.1) TYPE | SOM. - DWG.NO.DS—201 5,10(7) STEEL FRAME FOR MOUNTING WIDTH < 20.00 M. 6.14{3) THERMOPLASTIC PAINT SQ.M. e 23AU 1 (YELLOW & WHITE)
6.3(9.2) TYPE Il SQAM. - DWG.NO.DS—201 6.10(7.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ... M. M. = DWG.NO.RS—401,405 5.14(3.1) YELLOW SQ.M. = Ao prisfsonnur g
6.3(9.3) TYPE I SO.M. - DWG.NO.DS—201 8.10(7.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.NO.RS~401,405 6.14(3.2) WHITE SQ.M. - o e iR
6.3(9.4) TYFE V SQ.M. - DWG.ND.DS—201 6.10(7.3) PILE FOOTING EACH - DWG.ND.RS—401,405 vt e 2064
6.3(10) CONCRETE DITCH AT HILLSIDE 5.10(7.4) SPREAD FOOTING EACH - DWG.NO.RS—401,405
5.3(10.1) TYPE A M. - DWG.NO.DS—201 5.10(8) STEEL FRAME FOR MOUNTING 20.00 M. < WIDTH < 28.00 M.
6,3(10.2) TYPE B M. = DWG.NO.DS—~201 5.10(8.1) STEEL TRUSS FOR OVERHEAD SIGN SPAN ...... M. M. - DWG.NO.RS—401,406 6.14(4) ROAD STUD
6.3(11) RETAINING WALL 6.10(8.2) STEEL POLE FOR OVERHEAD SIGN EACH - DWG.ND.RS~401,406 6.14(4.1) UNI-DIRECTION EACH = DWG.NO. RS—201-203
6.3{11.1) TYPE 1B M. 40.00 DWG.NO.RT—101 6.10(8.3) PILE FOOTING EACH - DWG.NO.RS—401,406 6.14(4.2) BI-DIRECTION EACH - DWG.NO. RS—-201-203
6.3(11.2) TYPE 24 M. 70.00 DWG.NO.RT—101 6.10(8.3) SPREAD FOOTING EACH - DWE.ND.RS—401,406 6.14(5) CHATIER BAR
6.3(11.3) TYPE 4C M. 50,00 DWG.NO.RT—105 6.10{8) RELOCATION OF OVERHEAD TRAFFIC SIGN EACH - 6.14{5.1) UNI=DIRECTION EACH -
6.4 CONCRETE TRAFFIC BARRIER £.10(10) RELOCATION OF EXISTING OVERHANG TRAFFIC SIGN EACH DWG.NO. RS=504 6.14(5.2) Bi-DIRECTION EACH =
6.4(1) BARRIER CURB AND GUTTER £.11 ROADWAY LIGHTINGS 6.14(6) RAISED BAR M. = DWG.NO., RS—201-203
6.4{1.1) BARRIER CURB AND GUTTER 0.50 M. WIDTH M. - DWG.NO.GD—T709 £.11(1) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 6.14(7) CURE MARKING SQ.M - DWG.NO. RS—202
6.4(1.2) BARRIER CURE AND GUTTER 0,70 M. WIDTH M. - DWG.NO.GD~709 WITH HIGH PRESSURE SODIUM LAMP 250 WATTS, CUT-OFF p.15 BARRICADE
6.4(2) CONCRETE CURB AND GUTTER DWG.ND.GD—709 5.11(1.1) MOUNTED AT GRADE EACH - DWG.NO. EE-102-105 6.15(1) TIMBER BARRICADE M. - DWG.ND. RS-E01
6.4(3) MOUNTABLE CURE AND GUTTER M. 434.00 DWG.NO.GD—709 6.11(1.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO. EE-101—106 5.15(2) W — BEAM GUADRAIL BARRICADE M. = DWG.NO. RS=-602
6.4(4) MOUNTABLE CURS [ - DWG.NO.GD—-T09 65.11(1,3) MOUNTED ON TRAFFIC BARRIER EACH = DWG.NO. EE-101—-106 .16 BUS STOP SHELTER
£.4(5) COMCRETE BARRIER 6.11(2) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS B.16(1) R.C. AND STEEL TYPE A — SWALL SIZE ON GROUND EACH - OWG.NO. EN-301,302,316
6.4(5.1) TYPE | M. - DWG.NO.RS—E08 WITH HIGH PRESSURE SODIUM LAMPS 250 WATTS,CUT-OFF 6.16{2) R.C. AND STEEL TYPE B ~ SMALL SIZE ON BEAM EACH = OWGNO. EN-301,303,316
B.4(5.2) TYPE Il M. = DWE.NO.RS—B0S 6.11(2.1) MOUNTED AT GRADE EACH = DWG.NO. EE—102—105 6.16(3) R.C. AND STEEL TYPE C — SMALL SIZE ON GROUND EACH - DWG.NO, EN-301,304,305,316
6.4(5.2) TYPE Il (SPECIAL TYPE) M. = 6,11(2.2) MOUNTED ON TRAFFIC BARRIER EACH i DWG.NO. EE—101—106 6.16(4) R.C. AND STEEL TYPE D — SMALL SIZE ON BEAM EACH - DWiE.NO, EN=301,306,307.516
5.4(5.4) TTPE | A M. = DWG.NO.RS—611 6.11(3) 12.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE SINGLE BRACKET 5.16(S) TYPE E — WALKWAY TYPE EACH =
6.4(5.5) TYPE | B M. - DWG.NO.RS—612 WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS, CUT-OFF 6.16(6) WOODEN TYPE A — SMALL SIZE ON GROUND EACH - DWG.NO. EN=301,310,316
6.4(5.8) TYPE Il A M. - DWG.NO.RS—613 6.11(3.1) MOUNTED AT GRADE EACH - DWG.ND. EE-102-105 6.15(7) WOODEN TYPE B — SMALL SIZE ON BEAM EACH ™ DWG.HD. EN-301.311,316
6.4(5.7) WPE 11 B M. - DWG NO.RS—614 6.11(3.2) MOUNTED ON PARAPET — WALKWAY EACH - DWG.NO. EE-101—106 6.16{8) WOODEN TYPE C — LARGE SIZE ON GROUND EACH = DWG.NO. EN-301,312,313,316
8.4(5.8) AT BRIDGE APPROACH W - DWG.NO.RS—615 £.11(3.3) MOUNTED ON TRAFFIC BARRIER EACH DWG.NO. EE=101-106 6.15(9) WOODEN TYPE D — LARGE SIZE ON BEAM EACH = OWG.HD. EN-301,314-3186
6.4(5.9) CONCRETE BARRIER AND DITCH M. - DWG.ND.SP=401 £.11(4) 9.00 M. (MOUNTING HEIGHT) TAPERED STEEL POLE DOUBLE BRACKETS 5.16(10) RELOCATION OF EXISTING BUS STOP SHELTER TYPE .oow EACH -
5.4(B) APPROACH CONCRETE BARRIER WITH HIGH PRESSURE SODIUM LAMPS 400 WATTS,CUT-OFF 5.17 LANDSCAPING WORK
6.4(6.1) TYPE A EACH & DWG.ND.RS-E08 £.11(4.1) MOUNTED AT GRADE EACH - DWG.ND. EE-102-105 B.17(1) TREE PLANTING
5.4(6.2) TYPE B EACH - DWG.NO.RS—E08 6.11(4.2) MOUNTED ON TRAFFIC BARRIER EACH - DWG.NO. EE-101-106 6.17(1.1) SMALL SIZE (DiA. M. HEIGHT M. MiN.} EACH = DWG.NO. EN—101-106
6.4{6.3) TYFE C EACH - DWG.ND.RS—603 £.11(5) HIGH MAST LIGHTING POLE WITH HIGH PRESSURE SODIUM LAMP 400 WAITS 6.17(1.2) MEDIUM SIZE (DIA M. HEIGHT M. MIN.) EACH - DWG.NO, EN=101=108
6.4(6.4) TYPE D EACH - DWG.NO.RS—609 6.11(5.1) 20.00 M. HIGH WITH LANTERNS EACH - DWG.ND. EE-107 6.17(1.3) LARGE SIZE (DIA M. HEIGHT M. MIN.) EACH = DWG.NO. EN—101—106
6.4(6.5) TYPE E EACH - DWG.NO.RS=610 6.11(5.2) 2500 M. HIGH WITH  LANTERNS EACH - DWG.NO. EE—107 6.17(2) SHRUB PLANTING SOM. = DWG.NO. EN—101-106
6.4(6.5) TYPE F EACH - DWG.ND.RS—615 §.11(5.3) 30.00 M. HIGH WITH LENTERNS EACH - DWG.ND., EE—107 6.17(3) GROUND COVER PLANTING SQ.M. = DWG.ND. G0—710
6.5 PAVING BLOCKS 6.11(6) FOUNDATION FOR HIGH MAST LIGHTING POLE B6.17(4) GRASSING (NUAN NOI} SQ.M. - DWG.ND. EN-101-106
5.5(1) CONCRETE PAVING BLOCK 6.11(6.1) PILE FOUNDATION FOR 20.00 M. HIGH EACH = DWG.NO. EE-108 6.17(5) EARTH FILL FOR LANDSCAPING WORK CUM. = DWG.NG, EN—101-106
6.5(1.1) SHAPE, CM. THICK  .............COLOUR SOM. - DWG.NO.GD-710 6.11(6.2) PILE FOUNDATION FOR 25.00 M. HIGH EACH = DWG.ND. EE-108 5.18 BRIDGE DRAINAGE
6.5(1.2) CONCRETE TILE SIZE 30x30 CM. SIZE, .....CM. THICK S0.M. - DWG.ND.EN—401—403 6.11(6.3) PILE FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO, EE-108 6.18(1) GULLY EACH -
6.5(1.3) DETECTABLE CONCRET TILE SIZE 30x30 CM. SIZE, SOM. - DWG.NC.EN=401 ~403 6.11(6.1) SPREAD FOUNDATION FOR 20.00 M. HIGH EACH - DWG.NO. EE-109 6.18(2) GRATING EACH -
6.5(2) CONCRETE PLANTING BED SOM. - DWG.ND.GD-710 6.11(6.2) SPREAD FOUNDATION FOR 25.00 M. HIGH EACH - DWG.NQ. EE-108 6.18(3) FIPE M. =
6.5(3) CONCRETE SLAB BLOCK SIZE 40 X 40 X 4 CM. SO.M. - 6.11(6.3) SPREAD FOUNDATION FOR 30.00 M. HIGH EACH - DWG.NO. EE-108 6.18(4) CATCH BASIN EACH -
5.5(4) CONCRETE SLAB 7 CM.THICK WITH COMPACTED SEND 5 CM.THICK SOM. | 2,240.00 6.11(7) 2—40 WATTS FLUORESCENT LAMPS, CEILNG MOUNTED TYPE EACH - DWG.NO. EE-111 7 _[SAFETY ADMINISTRATION DURING CONSTRUCTION
6.6 SODDING 6.11(8) 1—-150 WATTS HIGH PRESSURE SODIUM LAMP, SOFFIT LANTERN EACH - DWG.NO. RS—407 7.1 thilununiesse/ sy 1Bunuams dmiumamesimasteaas kL] 1.00 i . L
6.6(1) BLOCK SODDING S0.M. 750.00 - 6.11(9) OVERHEAD SIGN LIGHTING EACH = prnynis waz ety sy
6.6(2) STRIP SODDING SQM. - DWG.NO.SP—101 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT—OFF ON EXISTING ELECTRIC POLE v et )
5.7 TOP SOIL AND CLAY 5.11(10.1) TYPE A EACH = OWG.HO. EE=110 7.2 TRAFFIC ADMINISTRATION DURING CONSTRUCTION LS. =
6.7(1) TOP SOIL CUM. - DWG.NO.SP—101 6.11(10.2) TYPE B EACH ~ DWG.NO. EE=110 8 _[mlrans e LS. =
6.7(2) CLAY CUM. = DWG.NO.SP=101 6.11(11) 4D0 WATTS HIGH PRESSURE SODIUM LAMP, CUT—OFF ON EXISTING ELECTRIC POLE B.1 AIVENIUENATTI9AT IR BT URILIAMS L LS. =
6.8 GUARDRAIL 5.11(11.1) TYPE A& EACH = DWG.ND. RS—110 .2 ALTIATEIREMAT R oEAT A ZAIN TUN AR LAY [ -
6.B(1.1) SINGLE W—BEAM GUARDRAIL CLASS 1 TYPE 2 M. DWG.ND.RS—£03,606 6.11(10) 250 WATTS HIGH PRESSURE SODIUM LAMP, CUT-CFF ON EXISTING ELECTRIC POLE | EACH - B.3 mlgmtnulinn PS. =
6.8(1.2) SINGLE W—BEAM GUARDRAIL CLASS ..... TYPE M. - DWG.NO.RS—603,608,606 6.11(12) SUPPLY PILLAR WUAEAME 1
6.8(1.3) DOUBLE W—BEAM GUARDRAIL CLASS ... TYPE M. - DWG NO.RS 504,605,606 6.11(12.1) MOUNTED ON_CONCRETE POLE EACH - DWG.NO. RS—101-104 |
6.8(1.4) DOUBLE W—-BEAM GUARDRAIL CLASS ... TYPE M. - WG NO,RS—504,60%,5606 £.11{12.2) MOUNTED ON CONCRETE FOUNDATION EACH - DWG.NO. RS—101—104 Minaumtseylilusomeena] TULL SUMMARY OF QUANTITES
6.8(1.5) RELOCATION OF EXISTING STEEL W—BEAM GUARDRAIL M. = DWG.NO.RS—503,605.606 6.11(13) HANDHOLE wWuthnurnaifeeu Taudrsnnemiy o Titesud
WS N0.RS- 803,605,806 B.11(13.1) TYPE A EACH = GG, FE=112 AT Fuailunamnesssmsmnmiiiusialuaus 3
6.9 MARKER AND GUIDE POST 6.11(13.2) TYPE B EACH - DWG.NO. EE-112 A L. B
6.9(1) GUIDE POST 6.11(14) RELOCATION OF EXISTING ROADWAY LIGHTING Avilun Inusapugunenessi AumnaiuTauye
5.9(1.1) CONCRETE GUIDE POST EACH - DWG.NO.RS—607 6.11(14.1) SINGLE BRACKET (MOUNTING HEIGHT 9.00 M.) EACH - DWG.NO, EE-102-105|  udeoeuszesnuuudminiumanansdl 17
6.9(1.2) FLEXIBLE GUIDE POST EACH - DWG.NO.RS=607 B.11(14.2) (MOUNTING HEIGHT 9.00 M. IMPROVEMENT SINGLE TO DOUBLE BRACKETS) EACH DWG.NO, EE—102—-105
6.9(2) KILOMETER MARKER 3 — e 2
6.9(2.1) KILOMETER STONE TYPE | FOR PAINTED FACING EACH - DWG.NO.GD~707 6.11(15) msrneiloumt i uilusnammrrs i ik P.S, e .. e . el e
6.8(2.2) KILOMETER STONE TYPE | FOR REFLECTIVE SHEET FACING EACH - DWG.ND.GD-T07 : uazmmalaiilay weangnIoifus Ay e L
6.9(2.3) KILOMETER SIGN TYPE A EACH - DWG.NO.GD=708 6.12 TRAFFIC ROAD SIGNALS yeagamianfrltlusuneatafomeerafygn weasfasiaiuummandmiwne L6 fadnmeludr s
5.9(2.4) KILOMETER SIGN TYPE B EACH - DWG.ND.GD—708 5.12(1) TRAFFIC ROAD SIGNALS ; :
£.9(3) R.O.W, MONUMENT 6.12(1.1) AT STA.9+086 LS. - DWGND. TEio1—i05|  Puuihinievudme
6:8(4.9), TYPE_L .G, POST EACH - DWGNC.GH708 6.12(1.2) AT STA LS . DHGHO: TE-A01105 | 5 sivvmedlamdnfdamylutinnd Bhissndreusy o0 tenBinaudnfaat oo
8.9(4.2) TYPE Il BRASS TABLET EACH — DWG.NO.GD—706 6.12(2) IMPROVEMENT OF EXISTING TRAFFIC ROAD SIGNALS
£.9(4.3) TYPE Il BRASS TABLET ON R.C. CYLINDER EACH - DWG.NO.GD=706 £.12(2.1) AT STA. Ls. - uazazAnniuLLmTenTEARIL T I R fedasmuludrsnsruuufinissnuimus
6.9(4) REFLECTING TARGET 6.12(2.2) AT STA, LS. -
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*U'?Ialilm (Green Zo
(

)
Huaas 0F NECESSﬁlRY)
|
|
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|

) (|oR VARIES )

MLLYIE)

Tesanuturouvesdinnuniavaisi 17

-

=
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P

(SN

v | J w
LLETQGWNL‘W"]S'NWuﬁﬂwlﬁﬂ{lq0 (IF NECESSARY)
NOT TO SCALE

(los KeY oF sLaB lunseuiiludl RETAINING WALL)

0.15

Fdnnumevani 17

FIUF1TIUAZ DALY |

IRAAILAY sudl

WU IIHAIRAR

| ooosio01 | El

WY DETAILS (1)
NUADTT N RN T LYY

WHMAMALAY 4 ABUAUAN 1001 #Bu UNdn — yemiles

IEVMTNW NUTI0H+E10 — NLTA+115 LT.

NOTES :

Il

=

LU

o

. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS, CEMENT
SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

TIS. 24 GRADE SD 40.

. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND

STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400.
STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT

TWICE AND WITH OIL PAINT OMCE.

. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWISE INDICATED.

el —
—

~—0.10

|
by

KEY OF SLAB
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LUUVEE DETAILS (2)

|y LU L) .
1.00 1.00 1.00 1.00

50

dl 1.00

1.00 1.00 1.00 1.00

OR VARJESJ;_\OR VARIES[— |OR VARIES[ " |OR VARIES[— | OR vnmgs}“/_

BOX CULVERT 1.50 % 1.50 m.

SHEET PILE 400 mm x 125 mm x 13 mm
L.=6.00 m. @1.00 m.

SECTION A

srtiazLANTs LB uA Uy

STEEL PLATE 1.20 x 2.40 m. Y1 12 mm.

paeasdatiulaman

R.C. MANHOLES TYPE F SIZE 1—(1.50x1.50)M. WITH STEEL COVER

Flnnumeavasit 17

AR WY | svmAauAn | waudl

wnanangda | ooostoot | E2

LWUYeNY DETAILS (2)
AUABETRAMEHTLE I TY

AMAHMUWIAY 4 ADUATURY 1001 WOY yndn — ﬁwmﬂm
TENTN AMTI04610 — AMTI+115 LT,

0.15

0.20 0.20
wilau ﬁ;ﬂﬁ’]uiw
s1aasidentiu lanan
NOT TO SCALE
(WITH STAIR)

NOT TO SCALE

SHALL COMFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND

TS, 24 GRADE SD 40,

4. STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400.
. FLAT BAR STEEL SHALL CONFROM TO TIS. 1479 GRADE SS 400.

oy

=~

. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT
TWICE AND WITH OIL PAINT ONCE.
. CLEAR CONCRETE COVER SHALL BE 3 CM, OR OTHERWISE INDICATED.

PLAN
L
—— 9 MM. x 10 CM. STEEL BAR
0.16_0.50 0.50 0_15/—EHEEJDPILE @1483 mm % 125 mm x 13 mm g MM. x 7.5 CM. STEEL BAR @ 5 CM. C/C
=0. m. z m.
[T OR VARIES R VARIES]
o sl [ 7 12 MM. x 10 CM. STEEL BAR e
BOX CULVERT 1.50 % 1.60 m, 0.05 - 0.80 , 0.05
| (OPEN INLET DRAIN) |
a
= {
STEEL PLATE 1.20 x 2.40 m. o
U112 mm. ¥ » 0.05 = L =
al 2
2] [ » T 7 o| o
] ki LIy " : T
=i i \—BMA?(TYP_) 0.05 C— D
m| = T
& I u ™ ‘ /
- 1.00 e PEMM. @0.15M.
| 10—BEMM.
v iiifuge 5 ; .C.U- TYP
- > STEEL COVER FOR R.C.U=DITCH E A RECTANGULAR DRAINAGE PIPE
NOT TO SCALE NOT TO SCALE
NOTES :
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
i P —_— 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
QF 20 MPG.(ZD-i— KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS, CEMENT
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wUauNITanLa1-aan EW_JLLW_IUTT l
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ANSUSEYL "W 1.50 LIRS EIU“L‘ULLE]LLEJQQ 2.50 bHRAS
NOT TO SCALE

AN 0.03 4. g7176A8A

Japgnsasma 279 0.01 Al

o .
P {29513

LUAUNIBTaNLAN-28N EJ‘ULLCL]‘U“FI 2

@ -
Swsusza: "w' 2,50 wes 3l
NOT TO SCALE

I— WAIFLITAL

Fuinnumeanaiai 17
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>=2.50| 0.50 0.50

>=3.00| 0.50 0.50

>=4.00| 0.50 0.50

>=5.00( 0.75 0.50

— CONCRETE SLAB 7 CM. THICK WITH COMPACTED SAND 5 CM. THICK

FATEIUNA 0.40X0.40 LUAS Compressive Strength 210 ksc. (Min.)
For I15x15x15 cm. Cube At 28 Days.

RB 6 MM. @ 0.20 M. # Or Steel Wire Fabric
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NEW RC.MANHDLES TYPE 1
CONNECT WTH EXISTING R.C.P. DIA. 1.00 M.

STA.790+800

CONCRETE SLAB 7 CM. THICK WITH 5 CM. SAND CUSHION (IF MECESSARY)

PRECAST BOX CULVERTS SIZE 1-{1.50x1.50) M.(UNDER PAVEMENT)
AND R.CMANHOLE TYPE F WITH STAIR @ 15 M.OR VARIE

WOTHER MARCHE »
SUPERMARKET sTvEnnd

BEST ceoicH

STA 790+850

S[TA. 7904700

STA.7904750

—— “ETA790+800

AR AN ARG RIS IR

RETANING WALL TYPE 18 OR 2A OR 4C (IF NECESSARY)

MOUNTABLE CURH & GUTTER (IF NECESSARY)
R.C.U-DITCH TYPE A WTH STEEL COVER {IF NECESSARY)

PRECAST BOX CULVERTS SIZE 1-(1.50x1.50) M.
AND R.C.MANHOLE TYPE F @ 15 M.OR YARIE

Lt

- ¥
(Fréaua

STA.700+850
STA. 70200

t=R{2} 1=ACE)

ETA7RUIVET

STA. 7@t 000

Adnnumanadait 17

AUF I BDORYY [ admmuen [ weud
wunmama e | ooostoor | G
Leglamsaiuau

PR TN IMEIRIUE T U

NMAIMUWIAY 4 POUATUAN 1001 AEU UNdN - Manilea
FENIN AUTI0HE10 — ANTII+I5 LT.

NEW RC.MANHOLES TYPE C WITH R.C.COVER —

CONNECT WITH EXISTING R.C.P, DIA, 1.20
R.C.MANHOLE TYPE J FOR BEOX CULVERT
SIZE 2—(1.50x1.50)M. WITH R.C.COVER

B UMWY LT A8 PRECAST 80X CULVERT
SIZE 2—{1.50x0.50)M.

WU

STA. 791050
STA 793100

aadvia lasinns
HIGHWAY NO.4
U791+ 115

M.

STA Z0is 1S
"
1
-
Y
STA 7814150
STA. 791+ 200

*

i |

20.00

T vedn

4
250 OR VARIES

— _3.50_0F VARES
2,50 QR _VARES.

1 Yimniiea

0.00

& —=—

——

20.00

20,00

EXISTING R.C.P. 1-DIA 1.00 CLASS 2 L=32.0 M. (REMAIN}

HIGHWAY NO.4
M. 790+610

qalSumy fasennsy

HUNE

NEW RC.MANHOLES TYPE | CONNECT WITH—

PRECAST BOX CULVERTS SIZE 1—(1.50x1.50) M.

2-F ()
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| 20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS 20.00—40.00 M. OR AS SHOWN ON THE DRAWINGS

| 15.00-30.00 M. OR AS SHOWN ON THE DRAWINGS 20.00 (MiN.) % 15.00-30.00 M. OR AS SHOWN ON THE DRAWINGS

=

CLEARING AND GRUBBING LIMITS CLEARING AND GRUBBING LIMITS

R.O.

!
I
|
|

|

FINISHED PROFILE GRADE

1

CLEARING AND GRUBBING FOR REHABILITATION OR RECONSTRUCTION PROJECT
NOT T0 SCALE

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

S CLEARING AND GRUBBING LIMITS
| 2.00

| |
!
!

_———— el

I
CLEARING AND GRUBBING LIMITS | E
1
I
|

|

FINISHED PROFILE GRADE ‘
|

| \ |
|

I

CLEARING AND GRUBBING FOR REHABILITATION (OR RECONSTRUCTION) AND CONSTRUCTION PROJECT

NOT T0 SCALE

20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS 20.00-40,00 M. OR AS SHOWN ON THE DRAWINGS

CLEARING AND GRUBBING LIMITS

CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT

NOT T0 SCALE

¢ OF ROADWAY OR FINISHED PROFILE GRADE

Tog
S

—

1g

s
&
&
i
=

4 9

CLEARING AND GRUBBING AT HORIZONTAL CURVE
NOT 0 SCALE

R

=

R.O.

CLEARING AND GRUBSING LIMITS

2.00

FINISHED PROFILE GRADE

o

CLEARING AND GRUBBING AT CUT — SECTION
NOT ™ SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

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

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

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

gy
&OPEJNG

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CLEARING AND GRUBBING

BUREALN OF LOCATION

DESIGNED | 0.0H. & CONSULTANTS |cumsn: et DATE: OCT 2015
3,

SCALE: AS SHOWN

SUBMITTED :

(RECTOR OF LOCATION & DESIGN BUREAL)

OWaNO. GD-703

APPROVED : =

(FOR DRRECTOR GENERAL) SHEETND., 43

SIGNATURE | DATE
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0.30 0.20 0.30 030 0.20 0.30
e R A T6EE NOTE 7. - 030 _, 030 0.30
015_, | 0.05
015_, | 0.05 i b iddE - 0.30 0.30 030
CM. CHAMFER 0.15.,.0.15.
EDGE LNE EDGE LINE EDGE LINE f EDGE LINE
g s
SLOPE 2 SLOPE . SLOPE : . SLOPE
= ; - 3 . 8% = . ——
By - 4 B "
F ER . - >,
= 5 § : 4 . # .
*u I i | T . s .
O - - &G b d 3 2
< : 2 , ., 4 '3
SLFE e _SLOPE_ Hoee
PAVEMENT: STRUCTURES AT STRUCTURES PAVEMENT STRUCTURES PAVEMENT STRUCTURES
CONCRETE CURB AND GUTTER CONCRETE CURB MOUNTABLE CURB AND GUTTER MOUNTABLE CURB
NOT O SCALE NoT 0 SCALE NoT T SCMLE o wor 10 SCALE
% IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS. SPECIFY HIGHNESS TO BE 23 CM.
T OF MEDUAN
' NOTES :
} ’-ED"‘"|"“°T" | 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
| ' 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
GRASSING, NUAN NOI | E(WH F; TOPMESDSE OF 25 MPa. (255 KSC.) FOR 15x15x15 CM, CUBE AT 28 DAYS. CEMENT SHALL
CONFORM TO TIS. 15 TYPE | PORTLAND CEMENT OR APPROVAL TYPE.
CONCRETE CURE & GUTTER _0.15 1 CONCRETE CURE & GUTTER
OR CONCRETE CURB o4 .05 i 0.0 10 OR CONCRETE CURB 3. REINFORCING STEEL SHALL CONFORM TO TiS. 20 GRADE SR 24.
L} i I!!&
INNER EDGE LINE ] J INNER EDGE LINE 4. WHITE, BLACK, YELLOW AND RED PMNTS SHALL BE GLOSS
B b I S SR ENAMEL PAINT AND CONFORM TO TIS. 327.
ER e 5. LOCATION FOR CURB MARKING SHALL BE AS SHOWN ON PLAN
= Rl C OR DIRECTED BY THE ENGINEER.
[ ] EDGE OF PAVEMENT ¥ 6. JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL BE
T PAVEMENT SPACED AT 10.00 M. INTERVAL, THE WIDTH OF THE JOINT IS
ST e . 1 CM. AND FILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)
IME.
: I 8o ! &ﬁﬂ___l BY VOLUME
COMPACTED SAND 7. THE WIOTH SHALL BE 0.50 M. FOR HIGHWAY CLASSIFICATIONS OF D OR 1.
DETAIL OF CURB AND GUTTER OR CURB AT RAISED MEDIAN PLAN OF INLET DRAIN
NOT 0 SCALE NoT T0 SCALE

BLACK OR YELLOW OR RED STRIPE
WHITE STRIPE . 0,80 , 0.80 g 0.80 .

3%} S0UD UNE | | | I CURB
dbg@f;ﬂ' } A ) /—srr:u. GRATING / -curres

~
.
.
5

— KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
- )ﬁ SECTION A—A DEPARTMENT OF HIGHWAYS
- NOT TO SCALE STANDARD DRAWNG
lo30 ’, CONCRETE CURB & CURB AND GUTTER

BUREAL OF LOCATION

(SEE MNOTE 7.) CURB MARKING DETAIL ) DESIGNED : 00K & CONSULTANTS lct-msu: & eI DATE: OCT 2015

NOT T0 SCALE ekl SCALE: AS SHOWN

SUBMITTED :
(DIRECTOR OF LOCATIGN & DESIGN BUREAU)

DWGNO. GD-709

APPROVED :
REF. REVISION SIGHATURE | DATE (FOR DIRECTOR cenEraL) SIEFING: =




B abd dwy BO1SVOS—101(RE V)

L {MaX. 3.00)

_//’/

(SEE NOTE 9)

f~

------------------- g

BELL AND SPIGOT TYPE

d L {MM. 1.00}
[ ] (SEE NOTE 9)
- ci o‘_ ). - - j‘!“""} °|_-|-—-
G e —- —4— =
'_[ "Il = \j. - - u_._'
| L (MIN. 1.00)
(SEE NOTE 9}
TONGUE AND GROOVE TYPE
DETAIL OF R.C. PIPE CULVERT
NOT To SCALE
D+2T+14 W
7 D+2T 7 l—'l

O+2TH14

D+ 2T

\2-Ra 6 MM. ARCUND

B & W & 0.40
.C.COLLAR

TRANSVERSE SECTION

4 CLEAR (TYP)

# 6 MM O 040

PIPE EXTENSION

NOT O

SCALE

R.C.COLLAR

[

|1

PROPOSED PIPE CULV

EXISTING PIPE CULVERT

W = 15 CH. FOR D LESS THAN EO O,
W= 20 CM. FOR [ EQUALS TO 6D CM. OR MORE

LONGITUDINAL SECTION

2-¢ & MM. ARQUND

Lk

D+2THIS

ERT

=

TONGUE AND GROOVE TYPE

1—#

~— FLOW LINE
INTERIOR JOINT SPACE

SHALL BE WCRTARED

FLUSH ON LOWER HALF
OF PIPES {CEMENT AND
SAND RATIO 1:2 BY VOLUME}

E

MORTAR 1:2 BY VOLUME.

Zme- FLOW LINE

BELL AND SPIGOT TYPE

PIPE CONNECTION DETAILS

HOT (] SCALE
TABLE 1 SPECIFICATION
R.C.PIFE CULVERT|  INSIDE WALL MIN, CIRCULAR CRUSHING LOAD MAKIMUM ULTIMATE COMPRESSIVE OVER FILL OM
CLASS DIAMETER n REINFORCEMENT TO PRODUCE  [CRUSHING LOAD| STRENGTH FOR 15x13x15 CM. R.C PIFE
o (o) (u} A 0.30 CM, CRACK | (XG./W.) CONCRETE CUBE AT CULVERT NOT
oy ) — WIOTH AND 30 CM. 28 DAYS AGE HORE THAN
(c.) CRACK LENGTH
INNER CUTER
{KG. /M) WPa.{K5E.) (METERS)

30 5.0 1.5 - 3,080 4,590 i
40 6.0 2.5 - 4,080 6,120
50 7.0 38 - 5,100 7650
&0 7.5 57 - 6120 9,180 35 (357 >1o.o

2
g0 2.5 53 %1 8,160 12,240
100 1o 7.0 5.2 10,200 15,300
120 125 8.9 &5 12,240 18,360 p,
150 15.0 12.5 8.5 5,300 22,950 4 {408} 1.0
0 5.0 1.5 - 1,590 3,060 ™,
40 8.0 15 - 2,650 4,080
50 7.0 1.5 - 3320 5100
-] 7.5 5 - 3960 6120

3 > 35 (357) 8.0
BO 45 40 - 5.300 8,160
100 1.0 42 3.2 5,630 10,200
120 12.5 5.1 38 7.960 12.240
150 150 1.2 55 9,550 15,300 Y

TABLE 2 PIPE END DETAILS

R.GPIPE CULVERT  INSIDE AL PIPE END DETAILS (CM.) UNDER $AVEMENT.
CLASS DIAMETER (N 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
) (O BELL & SPIGOT TYPE TONGUE & GROUYE TYPE UNDER SIDEWALK
(o
) {1 t2 '3 t4 (:l_SLN,) o b <
»n 5.0 8.0 8.5 0.4 85 15.0 19 0.8 2.3 3.0
40 B.0 6.7 7.6 0.4 0.7 18.0 23 1.0 27 3.0
50 7.0 7.0 86 0.4 10.5 21.0 2.8 1.0 32 4.0
&0 7.5 7.6 -3 0.4 .a 2.5 2.8 1.5 32 4.0
143 KINGDOM OF THAILAND
80 9.5 88 11.1 0.4 137 285 38 1.5 4.2 4.5 MINISTRY OF TRANSPORT
RTME HIGHWAYS
100 n.e 2.5 128 0.4 15.0 33.0 43 2.0 47 4.5 DEFA NT OF
STANDARD DRAWNG
120 12.5 0.4 141 0.4 16.5 37.5 48 25 52 56 R.C. FIPE CULVERT
REINFORCEMENT DETAILS

150 15.0 10.0 16.6 0.4 12.7 %5.0 57 30 6.3 6.0 DIMENSION AND REJ

DESIGNED': D.OM. & COMMLTANTS lcu:m: B oW IDATE: OCT 2015

A
sa . W SCALE : AS SHOWN
(OWECTOR OF LOCA i DESHIN BUREMI)
duie owa No.  DS-101
APPROVED : )
rer. REVEOH SIGHATURE | DATE (FOR DIRECTOR GENERML) SHEETNG. B9

RUBBER RING
o
oo et FLOW LINE
15 F
RUBBER RING

BELL AND SPIGOT TYPE

NOTES :

1. ALL DIMENSIONS ARE 1N METERS UNLESS OTHERWISE INGICATED.
2, REWFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL

wWiTH RUBBER RING

CONFORM TO TIS 128.
3. CEWENT , STEEL REWFORCEMENT , AGGREGATES aND TEST
METHODS USED FOR R.C. FIPE CULYERT SHALL CONFORM TO THE
REQUIREMENT OF MS. 128 OR TO THE DEPARTMENT OF HIGHWATS
STANDARDS.
3.1 CORCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
SHALL BE (.35 TO 0.5 TIME Of WALL THICKNESS
(MEASURED FROM INNER WALL)
3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
SHALL BE 2.5 CM. N AVERAGE BUT NOT LESS THAN 1.5 Cw,
3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE # 50 CM.
O SMALLER SHALL BE A MINIMUM OF 4—# 4 MM. BARS OR
B-9 4 MM. BARS FOR PIPE & 60 CM. OR LARGER.
3.4 CIRCULAR REWNFORCEMENT SPACING FOR PIPE SIZE # 30 OM.
TO # 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
# 100 €M, TO # 150 CM. SHALL BE 15 M. OR LESS BUT NOT MORE
THAN THEIR WALL THICKNESS.
THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT M ELUPTICAL
CAGE AS SPECFIED IN THE TS, 128 SHALL NOT BE USED.
PIFE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
TYPE AS DIRECTED BY THE ENGINEER.
. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE ORAWHG
WITH CEMENT MORTAR {1:2 BY VOLUME)
. CULVERT JOINTS WITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
THE SOFT CLAY WITH CER. £ 2% )
8 RUBBER RING SHALL CONFORM TO TIS. 237
9. CULVERT LENCTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED

»
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o
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l—‘ FINISHED GRADE

FHN}SI'IED GRADE ? /r— BACKFILL

0/2
["OR 0.60 Wl

ORIGINAL GROUND LINET

(a1) BEDDING FOR TONGUE AND GROOVE TYPE PIPE

rFINIS-!ED GRADE

I_ TRENCH WDTH
|
5 - I -t
= - Eer |
=z .
8 S b fie s s 8
1 Y e
- I R
olg : oe
o= S0 el o = PR Sl g8 .
i&— TONGUE AND GROOVE TYPE E 0.30. - . I SR Sl—— BELL AND SPICOT TYPE
<1 22 ! ; 3 <z WITH RUBBER RING
15 1 ﬂ.g
§ glx
: £
4 D = INSIDE DIAMETERS ORIGINAL GROUND LINE— &
S Y — '
1 s \
LEAN CONCRETE 1:3:6 BY VOLUME 30 CM. SAND

l LEAN CONCRETE 1:3:6 BY VOLUME

(a2) BEDDING FOR BELL AND SPIGOT TYPE PIPE

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

/—BACKFILL ;

D/2
OR Q.60 MIN.

ORIGINAL GROUND LINE

9.00 MAX,

EMBANKMENT

COMPACTED
EMBANKMENT

9.00

LIGHT WEIGHT MATERIAL BACKFILL

ez LT T T T T llIIHIIIHI]UJ,J_LUJ_LLLm
30 CM. SAND .U-L‘TLLJI

PREPARED SUBGRADE d= nDo + (n=I) Do/2
Do= OQUTSIDE DIAMETER OF CULVERT
n= NUMBER OF ROWS OF CULVERT

(b) ORDINARY BEDDING

LONGITUDINAL SECTION

SCALE 1: 250

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

lfFINIH'IED GRADE

[

¢ /—anmtm

/ BACKFILL

I

TRENGH WIDTH @
| )

D/2
OR 0.60 MIN.

ORIGINAL GROUND LINE

0.30

FILL ABOVE R.C.P. CULVERT

COMPACTED

‘I"
(]
(=]

2.00 MAX
TTUEMBANKMENT . |

D4

i
0.30 Do/2 0.30
; OVER PIPE ——]:t— l:—l ah;——

. MIN. & 0.75 D MAX. L— FE 2

NOTES :
REINFORCED CONCRETE CULVERT PIPE INSTALLATION (MAX. FILL HEIGHT 9.00 M.)

A.) CONSTRUCTION METHODS WHEN FILL HEIGHT IS LESS THAN 1.20 M.

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

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

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

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

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

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

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

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

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

4. BACKFILL SHALL BE PLACED TO THE SUBGRADE ELEVATION AS DESCRIBED IN NOTE 1.

BACKFILL SHALL BE A SELECT MATERIAL AND SHALL REQUIRE THE APPROVAL OF THE ENGINEER.
METHOD OF COMPACTION OF BACKFILL SHALL BE THE SAME AS REQUIRED FOR SUBGRADE.
COMPACTION EQUIPMENT SHALL BE APPROVED BY THE ENGINEER.

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

1. AFTER EXISTING GROUND HAS BEEN PREPARED TO SPECIFIED SLOPE AND ELEVATION.
CONCRETE BEDDING FOR PIPE SUPPORT SHALL BE PLACED AS SHOWN IN SECTION &
2. THE NUMBER OF PIPE BARRELS AND SIZE OF PIPE CULVERT SHALL BE INSTALLED AS SHOWN.
3. A CONCRETE CRADLE SHALL THEN BE PLACED AS SHOWM IN SECTION ®
4. EMBANKMENT SHALL BE CONSTRUCTED WITH SELECTED MATERIAL AND COMPACTED IN ACCORDANCE
WITH THE TYPICAL CROSS-SECTION FOR THE ROUTE. EMBANKMENT SHALL BE COMPACTED TO
THE @ — (® LEVEL, “d" METERS ABOVE THE TOP OF PIPE WITH LIGHT WEIGHT COMPACTION EQUIPMENT.
CONSTRUCTION PROCEDURES SHALL REQUIRE SUPERWISION BY THE ENGINEER.
5. A TRENCH SHALL BE EXCAVATED TO A WIDTH "d* METERS WITH VERTICAL, SMOOTH WALL AND
BACKFILL WITH LIGHT WEIGHT MATERIAL OF A TYPE SPECIFIED BY THE EMGINEER.

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

7. A TRENCH SHALL THEM BE EXCAVATED AS DESCRIBED IN MOTE 5 ABOVE EXCEPT BACKFILL
SHALL BE REGULAR BACKFILL MATERIAL AND SHALL BE PLACED AS LOOSELY AS POSSIBLE
WTHOUT COMPACTION.

8. THE REMAINING EMBAMNKMENT SHALL THEN BE CONSTRUCTED TO SUBGRADE LEVEL AND

COMPACTED BY METHODS NORMALLY USED.

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.

o™

o

B vy KINGDOM OF THAILAND
EARTH CUSHION MINISTRY OF TRANSPORT
s o - . DEPARTMENT OF HIGHWAYS
CASE Il : ROCK OR UNYIELDING FOUNDATION . RS;N!;?;E Dgar\f;RT
o A @ @ @ INSTALLATION DETAILS
SECTION ® - ® DESIGNED : D.OH. & CONSULTANTS lcrﬁcnin; BUREAY OF LOCATON  |oate: ocT 2015
# SUBMITTED : SCALE : AS SHOWN
R.C. PIPE CULVERT INSTALLATION FILL ABOVE PIPE OVER 9.00 M. (DIRECTOR OF LOCATION & DESIGN BUREALY)
R.C. PIPE CULVERT INSTALLATION BY TRENCH METHOD NoT 0 ScaLE owGNo. DS-102
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0.15

T R.CP. 1-90.60 M. R.C. MANHOLE TYPE "8" RC. COMER

R.C. DITCH TYPE "A" OR TYPE "B"
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SHOULDER

R.C. DITCH TYFE "A" OR TYPE "B

SCALE

- R.C.P. 1-#0.60 M.

R.C. MANHOLE TYPE "B"

‘\—3105 DITCH

PLAN OF DRAIN CHUTE FOR R.C. DITCH TYPE "A” AND TYPE "B"

NOT O SCALE
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SURFACE COURSE
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WITH PERFORATED HOLE #6 MM. @ 2 CM.
WITH 45° DIAGONAL, AROUND THE PIPE,
COVER WITH GEO TEXTILE
10—86 MM,

0.50-1.00

#9 MM, © 015 M.

0.075

0.05

0.075

J—-86 M.
= 4—#E WM.

—#8 MM. @ 0.15 M.

?—m MM. © 0.15 M.

—

" LEAN CONCRETE 1:3:6 BY VOLUME

COMPACTED COARSE SAND

0.05

0.05 I |o,15 0.10

SECTION OF R.C. DITCH TYPE "A” (UNDER PAVEMENT)

1: 10

SCALE

0.10
o5

_—
0.59
0.28

| 0.05
0.10

PLAN OF R.C.

SCALE

o

PRECAST R.C.DITCH

DITCH TYPE "A" WITH R.C. COVER

1:10

T

[
0105

83 MM. © 0.15 M.
, /71'!6 MM. © 0.15 M.
i

4=26 MM.

i =2} |FAN CONCRETE 1:3:6

BY VOLUME
" =————COMPACTED COARSE SAND

Ip,w|o.1z§J | 0.05

0.05 I [EL'IZ5LG.1D|’

SECTION OF R.C. DITCH TYPE "B" (UNDER SIDEWALK)

, 8-912 MM.

10—99 MM.

32 Qi

R.C. COVER OF R.C. DITCH TYPE "A”

SCALE

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
2. COMCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
STRENGTH OF 20 MPo.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 FOR ROUND BARS.
4. STRUCTURAL STEEL SHALL CONFROM TO TIS 1227 GRADE SM400 AND PAINTED
WITH RUST—OLEUM PANT OR EQUIVALENT IN TWO LAYERS WITH AND OIL PAINT ONCE.
. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETERS.
6. CLEAR COMWCRETE COVER SHALL BE 3 CM. UNLESS OTHERWSE INDICATED.
. JOINT IN R.C. DITCH TYPE "A" AND TYPE "B" SHALL BE SPACED AT 10.00 M.
INTERVAL. WIDTH OF JOINT IS 1 CM. AND FILLED WITH MORTAR ( PORTLAND

o

1::.’
&
5

3—96 MM.

0.50-1.10
glgl

T—86 MM.
#9 MM. @ 0.20 M.

0.50

0.05
Q.10

CAST IN SITU BASE

"+ 7 <Al |EAN CONCRETE 1:3:6

!—IE—-J h.

. . : B BY VOLUME 0.05

0.59

0.19 0.20

0.20

4—06 MM.

6z 0
2

010 0.10

<—t——COMPACTED COARSE SAND

|0,ID]D,IZ_§_1 0415 | 0.50

| 0.15 10.125!0.!0!

PLAN OF R.C.

SCALE

SECTION OF R.C. DITCH TYPE "A" AND TYPE "B” CROSS DRAIN

AT CONNECTION ROAD
SCALE 1:10

DITCH TYPE "B" WITH R.C. COVER

1110

0.02 ||

R.C.

SCALE

PLAN SECTION
COVER OF R.C. DITCH TYPE "B”

1:10

0.02

PLAN

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

VARIES
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PLAN OF MANHOLE TYPE "C”
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CONCRETE MANHOLE COVER
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SECTION &) — (&)
SCALE 1: 20
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FRONT VIEW FOR INLET DRAIN

SCALE 1: 20
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SECTION (C)— (C) RECTANGULAR DRAINAGE PIPE

SCALE 1:10

0.70
0.20 © 5 CM. | 020 _

i
T

0.25

!QMH.—/ i /
#15MM. ©5CM. WELDED BOTH ENDS

PAINTED WITH RUST—OLUEM PAINT OR EQUIVALENT
IN TWO LAYER AND WITH OIL PAINT ONCE.

STEEL GRATING DETAILS

SCALE 1:10

14 @ 0.05 = 0.70 o 0.20

CAST—IRON GRATING DETAILS
10

SCALE 1:

SIDEWALK

STEEL GRATING

CONCRETE CURB & GUTTER

RECTANGULAR PIPE

SECTION (B) -
SCALE 1:10

. VARIES

SECTION (D) - (D)

SCALE 1: 10

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
OF 20 MPo.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
. REINFORCEMENT STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24
. STRUCTURAL STEEL SHALL CONFORM TO TIS. 1227 GRADE SM 400
. FLAT BAR STEEL SHALL CONFORM TO TIS. 1499 GRADE SM 400
. STRUCTURAL STEEL STEEL SHALL BE PAINTED WITH RUST—OLEUM
PAINT DR EQUIVALENT TWICE AND WITH OIL PAINT ONCE.
. CLEAR CONCRETE COVER SHALL BE 3 CM. UNLESS OTHER WASE IN DICATED.
8. LAP LENGTH SHALL NOT BE LESS THAN 40 BAR DIAMETER.
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015

——BOX CULVERT

(CLOSE TYPE.}

1.08

——4—12MM.x100M, EQUAL SPACING
—12MM.x7.5CM. @0.05 M.

12MM.x10CM,

NOTES :

1.
2.

o

=~

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

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

SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
REINFGRGING - STEEL - SHALL COMFROM-T0-TIS, 20 GRADE SR 24 FOR ROUND BAR
AND TIS. 24 GRADE SD 40 FOR DEFORM BAR.

STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400

. FLAT BAR STEEL SHALL CONFORM TO TIS. 1479 GRADE 55 400
. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT

TWICE AND WITH OiL PAINT ONCE.

. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWISE INDICATED.

BOX CULVERT (CLOSE TYPE) SHALL BE USED FOR ACROSS THE CONNECTION
ROAD AND UNDER ROADWAY.

E - g 9. IF CONSTRUCT MANHOLE AT SIDEWALK , MANHOLE COVER
.é @ . 2 @ g ! SHALL BE REINFORCED CONCRETE.
g — I — o 10. BOX CULVERT (CLOSED TYPE) SHALL BE CONFORM TO D.O.H. STANDARD, THAT MAY
= < T | BE CAST—IN-SITU OR PRECAST AND SIZE NOT MORE THAN 1.50x1.50 M.
g T\ 11. CAST IRON COVER SHALL BE USED AS APPROVAL BY THE ENGINEER, IT SHALL
é N CONFORM TO TIS. 537 OR ASTM A395M-99
x \—a‘ﬁqm,) 11.1 A MINIMUM TEST LOAD OF 40 TONS.
5 1ZMM.x10CM.
= 11.2 A TENSILE TEST NOT LESS THAN 415 Mpa.
STEEL GRATING COVER DETAILS 11.3 AN ENLONGATION TEST NOT LESS THAN 18%
SCALE 1: 10
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SECTION © - ©
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SECTION B) —
SCALE 1: 25
NOTES :

~——}——LEAN CONCRETE 1:3:6 BY VOLUME

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

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

3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND

TIS. 24 GRADE SD 40.

4, STRUCTURAL STEEL SHALL CONFROM TO TIS. 1227 GRADE SM 400.

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

6. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWSE INDICATED.

7. WDTH OF MANHOLE TYPE | ARE VARIES CONFORM TO THE SIZE OF LONGITUDINAL OR

CROSS DRAIN BOX CULVERT AND NOT MORE THAN 2.70 M. WIDTH.
8. THE SIZE OF BOX CULVERT FOR LONGITUDINAL AND CROSS DRAIN
SHALL BE NOT MORE THAN 210 WIDTH.
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R.C. covsn—ﬁH/ i | = il JERY i
] I i T T T L -2 e ~———#¥ "1 [ B = = o
__________ i" " . PR iLoJdi E & L d 1]
nu nn Ion
L S | — 0o e > non T
", I 0.20 D/QI : ‘H W :
1 1 H T T _' RE12 © mo_ﬁ 1 VARIES (2.10 MAX.) i VARIES (210 MAX.) VARIES (210 MAX.) I RE12 @ 0.20
GRATNG— 1| | i by | } CURE & GUTTER OR CURB ] o 1 o I
A i L T DB16 © 0.20——— - fi—t—0816 @ 0.20
—————— T i hon ! g
] il . — et LA BOX CULVERT CROSS DRAIN ey
SLOPE,_ /}/" s _SLOPE| { : ' Y :I : ' ". DB16 @ 0.20 #
111 I k4 -l
t Pt T r ____________ "I:"':' _________________ __"_JI'L'I // |'—J|' _____
| il | I r 1
i il | 0.10 = 010
| i 1 /oA Y : 0.30 —-—I——
BOX CULVERT CROSS DRAIN B—
L g £ i | = : '
4 T " - N . - L. v v
@J LEAN CONCRETE 1:5:6 BY VOLUME —Fom o K @i : EUE TR T s n ¥ =
BOX CULVERT CROSS DRAIN SAND: GUSHION—f==ii - - R RB12 0020 =
2.10 M. AND 2 CELL {MAX.} RE43 6 0.0 RE1Z @ 0.10
PLAN OF MANHOLE TYPE "J" wees @70 wae) bad h.d VARIES (5.00 MAX.) b.2d

SCALE

1: 25

il

SECTION &) — &)
SCALE 1:25

1.09
0Jo 0.10
s ikl s
i
| |
0. 54& ——437— 0.04] f I @
[
1 f
% e -t
0.J0 010
i —

|
|
|

1/B" THICK STEEL SLEEVE—

o

L 2x6—#OMM.©0.20 M,!
(TOP AND BOTTOM)
2x4—pOMM. EQUAL SPACING
(TOP AND BOTTOM)

PLAN OF CONCRETE COVER

|
l
SCALE 1:10 L

-
0.10
e

N
z o~
A -

A=

L100x100x7 MM
STEEL CORNER

\—\J—ssm. ©0.10M. ANCHORAGE BARS

G—#9MM.80.20 M.
ﬂ—?_d—tQHM. EQUAL SPACING

(WELDED TO STEEL CORMER AMD STEEL SLEEVE)

SECTION © - ©

CONCRETE COVER DETAILS

SCALE 1:10

-

‘%*

g

0.!

1.00
05

0.05

SECTION B —
SCALE 1028

NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 20 MPa.{204 KSC.) FOR 15x15x15 CM. CUBE

AT 28 DAYS, CEMENT

SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

3. REINFORCING STEEL SHALL CONFROM TO TIS. 20 GRADE SR 24 AND

TS, 24 GRADE SD 40.

4. STRUCTURAL STEEL SHALL CONFRCM TO TIS. 1227 GRADE SM 400.
5. STRUCTURAL STEEL SHALL BE PAINTED WITH RUST—OLEUM PAINT OR EQUIVALENT

TWICE AND WITH OIL PAINT ONCE.

6. CLEAR CONCRETE COVER SHALL BE 3 CM. OR OTHERWSE INDICATED.
7. WDTH OF MANHOLE TYPE J ARE VARIES CONFORM TO THE NUMBER OF ROW AND
SIZE OF LONGITUDINAL OR CROSS DRAIN BOX CULVERT AND NOT MORE THAN

2.70 M. AND 5.00 M. WIDTH.
8. MAXIMUM SIZE OF LONGITUDINAL BOX CULVERT

IS 1-2.10 M. WIDTH AND

CROSS DRAIN BOX CULVERT IS 2-2.10 M. WIDTH.

. -‘—Ll——-LEAN CONCRETE 1:3:6 BY VOLUME

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT

DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
MANHOLE
TYPE J

BUREAL OF LOCATION

DESIGNED : 0.0, & CONSULTANTS | GHERKED :

DATE: OCT 2015

SUBMITTED :

(DIRECTOR OF LOCATION & DESIGN BUREAU)

SCALE: AS SHOWN

REVISION

APPROVED :

SHMATURE | DATE

L2,

(FOR DWRECTOR GENERAL)

DWG NO. DS-710

SHEETNO. 119
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_CAST-IN SITU BOX PRECAST BOX L

1-—] 1.00 (MIN.) [ 1.00 (MIN.) 1
“ 4

HEADWALL
CAST=IN SITU BOX {/W% /' ’ 2
PRECAST BOX | FRELAST RO V7777
| | — _, Goown | | l — lmmmy
___________ E ’/4;,,’/(////////’///// e - O N | [, [ 7/ -
4?;///7 CONSTRUCTION |JOINT (3)
7, [
------ ——n I/‘%{/’ : L
___ B
= = |3 T g
L | 1.00 i woo | L | L L i _.! 1.- LEAN CONCRETE 1:3:6
o (MIN.) (MIN.) " eao| | w
LONGITUDINAL SECTION OF HEADWALL
0 PLAN (SINGLE BOX, SKEW © e S
PLAN (SINGLE BOX, NON~SKEW) PLAN ( W ©) 1
HEADWALL 7 _"l
|
|
HEADWALL CAST=IN SITU BOX 1.00 L L : L I
= o | | |
| CAST-IN SITU BOX PRECAST PRECAST BOX | @
! ftoo uu,i [ .
i %i/////é _______________________________ _'-l %%’/%/// A \ ________________ T ___________________ :;
| gr/// [ 1 : //// Loy L
| W\ {4. ! F-1 i R - ~N_F
| 7 / % / S e —=F
B || R I — 0 A < .. ________________
| é,// 2 %///’/// Is'cE}EGITUDlNAL SECTION OF PRECAST‘E:K‘JD):
! ‘é / L CONSTRUCTION JOINT (@) "%,{, AR
| g % _________________________________ | ’//,%,////////4'/_4 TABLE OF DIMENSIONS
I G L_" 4, _ SIZE OF CULVERT DIMENSIONS
I yVJ’ 7 | e [ _+| % Y,
: éV/ . %/////// S xR Rls |1 |e|b]ec]t L
: é '@é 1.20 x 1.20 1.20 | 1.20 |0.125] 0.04 |0.045]| 0.04 | 0.05| 1.00-2.50
’/I / e
I é //": N S o R e e % Z 150 x 120 |1.20 | 1.50 | 0.15 | 0.05 |0.045]0.055| 0.06 | 1.00-2.50
i %%// _‘ & 7 @ 150 x 150 | 1.50 | 1.50 | 0.15 | 0.05 [0.045|0.055| 0.06 | 1.00-2.50
: Wiz » 180 x 150 | 1.50 | 1.80 |0.175/0.055 |0.065 |0.055 | 0.085| 1.00-2.50
i - 180 x 180 |1.80 | 1.80 |0.1750.055|0.085] 0.55 [ 0.085] 1.00-2.50
A ST S RETT IR NSRS SR - S | 210 x 1.80 | 1.80 | 2.10 | 0.20 [0.055|0.085| 0.06 | 0.08 | 1.00-2.00
! —'-{ —'"{ 210 x 210 |2.10 | 2.10 | 0.20 [0.055|0.085| 0.06 | 0.08 | 1.00-2.00
: L L J 240 x 2.10 2.10 | 2.40 | 0.20 |0.055|0.085| 0.06 | 0.08 | 1.00-2.00
2.40 x 2.40 2.40 | 2.40 | 0.20 |0.055 |0.085| 0.06 | 0.08 | 1.00-2.00
*RECOMMENDED LENGTH

PLAN (MULTIPLE BOXES, SKEW ©) NOTES :
SCALE 1:100

1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.
2. DESIGN LIVE LOAD: HL-93.
3. A MINIMUM ULTIMATE COMPRESSIVE STRENGTH FOR A 150x150x150 MM.
CUBE AT 28 DAYS AS FOLLOWS:
A) FOR RC. BOX CULVERT 30 MPa. (306 KG/CMZ)
B) FOR PRECAST BOX CULVERT 40 MPo. (408 Ke/cM2)
T, s 1T, s C) FOR LEAN CONCRETE 20 MPa. (204 KG/CM?)
11 Tl 4. REINFORCEMENT
SRZ4 FOR BAR #9 MM. AND SMALLER SIZE
* l - 5S040 FOR BAR 812 MM. AND LARGER SIZE
= - 5. CLEAR CONCRETE COVER SHALL BE 0.05 M.
Tﬁ 1:lj 6. DEPTH OF FILL SHALL MOT EXCEED 3.00
4’ 7. THE SKEW ANGLE (8) SHALL NOT BE MORE THAM 45 DEGREE.

PLAN (MULTIPLE BOXES, NON—SKEW)
SCALE

1:100

8. W IS 0.20 FOR NON-SKEW BOX AND IS 0.25 FOR SKEW BOX.
() THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED
T T 10, THIS DRAWING IS USING IN COMJUNCTION WITH DWG. NO. BC—108
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i
1
1
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1
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I
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L
I
I

— KINGDOM OF THAILAND

SINGLE BOX MULTIPLE BOXES MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

0.080

- STANDARD DRAWNG
L'!CAEL@DWALL ELEVP:TIC?OP:IJ (NON—SKEW) PRECAST BOX CULVERT FILL

SINGLE BOX MULTIPLE BOXES FILL DEPTH > 0.60 M.PLAN ELEVATION AND SECTION

& DESIGN

HEADWALL ELEVATION (SKEW) DESIGNED : L.OH. & CONSATANTS ICHRKED: BUREAL OF LOCATON  paTE: OCT 2015
SCALE 1 : 100 o

SCALE: AS SHOWN

SUBMITTED :

OF LOCATION & DESIGH BUREALY)

DWGNO. BC-107

APPROVED :

il ki SIGHATURE | BATE (FoR peECTOR CErERAL) | SHEETHO, 323

A\



h: \atd dwg 2018%BC— tOBIREVIN}

CAST-IN-=SITU BOXY PRECAST BOX

050 TABLE OF REINFOERCEMENT (SO. CM. PER 1.00 M. LENGTH OF BOX)
13 ..
| W)
N  CaST-W-$TU BOX , CRECAST BOX s ’ﬂ [{ SZ€ OF cutvERT| M. BAR REINFORCEMENT BARS END BEAM
* [ | T30 - oe1z © 040 i Sxk HOOKED MSIOE | oy | aaz | As3 [ Ase As5 Ax6
) .30 REY @ 0.20 PRI ~DE12 & 0.40
* Ast I-_-I("m‘) r 120 % 1.20 0.55 380|640 550 250| 2-0m12 2-DB12
% - 'y : i ~ 160 x 420 0:74 400 | 680 670l 500 2 pes a-081a
LY
Y \\ ————— H-b4---—- r it Eh CEEEl CEE LRl ass—4/ [ 1.50 x 3.50 1.04 420 740 | 640|500 2-0mt6 | z-vB2
k 1
\ oB1zi0 0.40 DBIZ B 0.40 1.80 x 1.50 0.8 530760220 380] 2-po20 2-DB16
a e CONSTRUCTION JOINT
\\ \\\ o @ 1.80 5 1.80 1.22 490 830] 760|360 | 2-DB20 2-DB16
* L i : 210 x 1.80 0.87 590|830 |8sn]|s00] 2-080s 2-DB20
\\ 2,10 x 290 140 5.50 [aa0 | saa|400]| 2-vB2s 3-DB20
{ . asz UPPER 2 LAYERS -—— CONSTRUCTION SOl (2) l 2.40 x 210 1.04 7.00 [10.60(10.40| .00 2-oB2a 2-DB25
A \\ A3 LOWER 2 LAYERS 1 A Aol =~ i had 240 x 240 1.55 6.60 |t1.20}11.00] 400} 2-pB2S 2-DB25
1 ' SE IR DU =
AR T 1
\ rat RES © 0.20 [— As+As3 1812 @ 0.40 M
B ’ — B2 & 0.40 5 - o025 cokr | |
) SEE DETAIL "'y ot DE1Z © CA4D
At i N [“ Ji ;
. i e—
L
DETAILS FOR SKEW © CAST—IN-SITU BOX I\QIE V. 0512 (AL CORNERS)
SCALE 1: 100 SECTION A — A 4-0812 (L CORNERSICAY| Lw Nps-0812 ¢
SCALE 1100 1 0.025 COVER g
—M-SITU_BOX PRECAST BOX 0.025 COVER o.025 CovER
[ I . " L UFTING POINT
CAST—IN-SU BOX , PRECAST BOX l 1 K
| 2 050 SEE DETAL "2
HEADWALL I . - Aol — i Asd And —ql B— sl
I—% [CLH] )
us—;
i (M)
| ——0812 @ 0.40 AE% © 0.20 Aal—paz DE1Z @ Q4G
: - ' |— T 4=DB12 (AL CORNERS)
! r T a
1 ==1--1-"1--—-—-""¢~—""""""- e M & -
' ] 7T
: [ Y s |. a2
1 LY A
H . As2 UPPER DeI12 & 0.4 BOX LIFTING LOCATIONS
! B2 & 040 —1" —2 As3 LOWER |~pB12|@ o0 | .~ CONSTRUCTION JOINT (2) SeAE 1 100
B i At B e DETAILS FOR PRECAST BOX
1 ] T o CONSTRUCTION JOIRT SCALE 1100 #0.05
! b i ® 0812 @ 0.40 —'_I—
| As3 1
I A N O N SO R NEQEpE— — = rr———s »
: acim oV | 1 IR
- " ] .. . . "
! N peiz @ o0 'L I_I_ " Y I AP
' RE9 & 0.20— TEIENEL) OB12 © 0.40 - L
LY
DETAILS FOR CAST—IN=SITU BOX L PETAIL "2
ScALE 11700 : NOTES SCAE 1 : 10
SECTICN B — B 1. ALL DMENSIONS SHOWN ARE N METERS UNLESS OTHERWISE INDICATED.
SLALE 1100 2. DESIGN LIVE LCAD: HL-93.
REMOVED HEADWALL BOX EXTENSION, | CAST-Ih-SITU BOX Gox EXTENSION . CAST—iN—SITU BOX 3. A MINMUM ULTIMATE COMPRESSIVE STRENGTH FOR A 150x150x150 MM.
p—y
. 0.50 | CUBE AT 28 DAYS AS FOLLOWS:
i () : ; #) FOR RC. BOX CULVERT 30 MPa. (306 KG/CMD)
HEATALL - 33 LOWER INTERIOR B} FOR PRECAST BOX CUKVERT 46 WPa. (408 KG/OMD)
e T i €} FOR LEAN CONCRETE 20 WPa. (204 KG/CWZ)

LIS

4, REMFORCEMENT

i
1
1
1 I
; | ! CONSTRUCTION JOINT (£2) SR24 FOR BAR 29 WM. AND SMALLER SIZE
: Asl - 5S040 FOR BAR #12 M. AND LARGER SIZE
: | o As2 (UPPER EXTERIOR)
I : : Az3 (LOWER EXTERIOR) DR1Z © 0.40 5 CLEAR CONCRETE COVER SHALL BE 0.05 M.
! | 4 8. FOR DETALS OF HEADWALL SEE DWG. NO. BC—104
c i I L | CONSTRUCTION JOINT (D) 7. WELDED WIRE FABRIC FOR STEEL REMFORCEMENT SHALL HAVE A MINWUM YIELD STRENGTH (Fay) OF 440 MPo.
i B _E— | PRIz 9 040 4 & DEFTH OF FILL SHALL NOT EXCEED 3.00
| DB1Z @ 040 — ] DB1Z @ 0.40 9. PREPARATION FOR INSTALLATION OF PRECAST BOX CULVERT,
: He - 57 -4--- DEIZ @ 040 ) POURING LEAN CONCRETE OF MDANG RATIO 1:3:6 BY WEIGTH AND THICKHESS MOT LESS THAN 0.12
H EL -\_ - ' b) THE LEVEL OF LEAN CONCRETE MUST BE APPROXMAILY 0.03 LOWER THAN THE EXACT LEVEL.
- -
H - i\ém DE12 O 0.40 ) INSTALL PRECAST BOX CULVERT AFTER LEAN CONCRETE WAS HARDEN. BEFORE INSTALUNG PRECAST
- BOX CULVERT, THERE MUST BE CEMENT MORTAR WITH MIXING RATIO 1:2 BY VOLUME OM THE SURFACE OF
LEAN CONCRETE AND THE THICKNESS OF THESE MORTAR SHOULD BE THICK ENCUGH TO FILL THE VOID
% BETWEEN THE BOTTOM OF PRECAST BOX CULVERT ANC TOP SURFACE OF LEAN COMCRETE.
1
DETAILS FOR BOX EXTENSION s ——t L ot+ass 10, THE DINENSIONS AS SHOWN N TABLE OF DIMENSIONS ARE ONLY RECOMMENDED DIMENSIONS.
SCALE 1900 - ke 1. THE REINFORCEMENT FOR CAST—IN—SITU CONCRETE SECTION MUST BE THE SAME AS THE REINFORCEMENT IN
PREGAST BOX CLLVERT. FOR SKEW 80X, THE REINFGRCEMENT SHALL FOLLOW THIS DRAWING.
SECTON C - C §3) THE SURFACE OF BOX CULVERT SHALL BE ROLGHENED AMD CLEANED
p.30 51 ot SCALE 1:100 . 13, THIS DRAWING 15 USING IN CONJUNCTION WITH DWG. NO. BC—107
e dd (MN)—, -—1 IN r o= 4d {(MiN} |_ — 1
: L ¢ EXTERIOR CAGE CIRCUMFERENTIAL EXTERIR ’,ﬂ% MOKTAR CEMENT RATIO
: 1 . 1 £ 0.01 2 BY VoL
o RENFORCEMENT AT THIS END. 2 i1 AME
]
et 2 § : T 1 I L T KINGDOM OF THAILAND
A 4 - + " .
LOWER As3 = 0.08 (MAX.) f | l ) | P - “ L . . et MINISTRY OF TRANSPORT
I { " N | DEPARTMENT OF HIGHWAYS
UPPER An2 ¢ ey N 0.01 CHAMFER ] STANDARD DRAWNG
LOWER Asd — | [ +—r——s NTERIOR — 812 1] 03 PRECAST BOX CULVERT
’ WALL Asd ANY crvid FILL DEPTH > 0.50 M. REINFORCEMENT DETAIL
0.10 (MIN.) FOR - - a.01 FER MASTIC JOINT SEALER DETAIL
0.15 & ABOVE WALLS E SCALE 1540 DESKSED : DON. & CONSULTANTS imm: B e oaTE: 0CT 2013
o) TYPE B " INTERIIR UPPER 452 X
0.038 TYPE A HTERIOR LOWER As3 ':",,.J\.t SCALE : AS SHOWN
010 & 0126 WALLS . n 2 SUQMETTED :
DETAIL ™1 © MASTIC JOINT RAINFORCEMENT (ORECTER OF LOCATION & OESKH BUREA) OWaNG. BC-108
SCALE 1: 25 SCALE 1:10
APPROVED :
. SHEET NG, 324
REF. VSO SONATURE | DATE {FOR DFECTOR GEMERALH




I\l dwg O1S4RT=101(REVH0)

MORTAR

TN

HON BRICK
CONCRETE 51AB BLOCK OR PAVING BLOCK
/.m SAMO Q05 M (M)

O.60 (WX}

]
Fi 1

z ]

EARTH FILL UNBER SIDEWALK

SLEEVE PV.C. FIPE & 1"

//_‘ GROUND UNE

010

L

+ a—— LEAN CONCRETE 1:3:6 BY VOLUME

!

‘e COMPACTED COMRSE SAND

0.05

RETAINING WALL TYPE 1A MASONRY BRICK WALL

SCALE

1:10

CONCRETE SLAR BLOCK OR PAVING BLOCK
COMRSE SAND 0.05 M (MIN)

1
3

EARTH FILL UNDER SIDEWALK

OB 12 MM @ 0,25 M FOR H =150 M
WM & 0.25

SLEEVE PV.C. PIPE & Q10 M—T

P
o
o~

=]
EXISTING GROUND

s, s o

0B 12 . MFOR H > 1.50 M
DB 12 WM @ 025 M FOR H 5150 M
DB 12 WM & 025 M FOR H > 1.50 W

H o= 0.61-2.00 (MAX)}

1"CRUSHED ROCK OR 17 GRAVEL

GEQTEXTILE WEIGHT 200 g/m? (MIN)
SHALL CONFORM TO ASTM 3776
WRAPPED ARGUND

Bl

0Bz @ 0.20

LEAN CONCRETE 1:3:6 BY VOLUME mrmm - °
+

COMPACTED COARSE SAND —

L
N
d.OF
D.1H0.10 0.30

RETAINING WALL TYPE ZA
SCALE 1:10

0.10
|‘="‘ 0.05 COHERETE SLAD BLOCK OR PAVING BLOCK
RBY & 0.15 ‘T"“‘— COARSE SAND 5O MM (MIN.)
ﬁ ]
71 L
4 i
EARTH FILL LNDER SIDEWALK
‘g.' —SLEEVE PN.C. PILE @ 1
- RES @ Q.10 M
@
S| of 8

0,10

0.05
]{

RETAINING WALL TYPE 1B CONCRETE WALL

SCALE 1: W

STRIP SODCING

X "« LEAH CONCRETE 1:3:6 BY VOLUME
—=—-—— COMPACTED COARSE SeND

SHOULDER

SIDE FILL:

RETAINING WALL TYPE 24 (FOR SIDE WALK)

RETAINING WALL DIMENSION

06812 & D25 W FOR H <1.50 W
DE12 @ 025 M FOR H > 150 M
- -
CB1Z & 0.25 M FOR H =1.50 M
DB12 @ 0.25 W FOR H > 150 M

1" CRUSHED ROCK DR 1" GRAVEL

SAND EMBANKMENT

GEOTEXTILE WEIGHT 200 g/m (MWIN}
SHALL CONFORM TO ASTM 3776
WRAFFED ARQUNLD

H = 0.61-2.00 {MAX.)

H (M) | C.61 0.70r 0.801 0.90G1.00{1.10] 1.20}1.30{1.40|1.50( .60 1.70| 1.80{ +.90 | 2.00
B (M} | 065 0.701 0.7 0.65 0.80] 0.95{1.00[1.05[1.15|1.25{1.30|1.35 1.40] 1 .45]1.50
qikPa} | 30| 33| 35| 37| 40| 45 47| 50| 63 54 | 7| 60| B3] 86| V0

RETAINING WALL TYPE 2B (FOR SIDE FILL)

RETAINING WALL DIMENSION

H o) [ 0.6 070 0.80] 0.90]1.00}1.10{1.20]1.30]1.40] 1.50[ 1.60] 1.70 4 0| 150 |2.00

B () | 0.85] 0.5 1.00}1.05] 1.15]1.20]1.25]1.30] 1.40[1.00] 1.60[ 1.70[1.85 [ 1.95| 215

auikPa) [ 4246l 51| 55| se| 6368|7275 77 80|83 ss a7
NGOTES:

t. ALl DIMENSION ARE N METERS UNLESS OTHERWISE (NONCATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTWATE COMPRESSIVE STRENGTH OF 35 MPo (357 Kgfem?)

FOR .15x0.15xh15 M CUBE AT 28 DAYS.

3. CONCRETE COWER SHALL BE 0.03 M DICEFT FOR THE FOUNDATION STRUCTURE, WHICH CONCRETE
'COMER SHALL BE 0.05 IN CASE OF THE MARINE CLAY, COHCRETE COVER FOR THE OTHER PART
OF THE WALL AND THE FOUNDATION FACIHG THE MARINE SOIL SHalL BE ADDED 0.025 M FROM

THE OIMEHHONS SHOWH ON THIS DRAWING.

4. ALL REINFORCING STEEL SHALL BE INTERMEDIATE GRADE
DEFORMED BAR (CONFORM TO TIS 24, SD 40Q) EXCEPT FOR BAR
DBMETER LESS THAN 12 WM WHICH MAY B STRUCTURE GRADE
{CONFORM TO TIS 20, SR 24).

S. N CASE OF SPUCING, RENFORCEMENT SPUCING SHALL
BE MADE BY BUTT—WELDING WHICH THE STRENGTH OF WELCED
JHNT 15 NOT LESS THAN THE IATIMATE TENSWE STRENGTH OR BY
LAPPING BARS WHICH THE LAP (ENGTH SHALL NOT BE LESS THAN 20
TIMES THE BAR DIAMETER FOR THE INTERMEDIATE GRADE
REINFORCING STEEL {40 TIMES THE BAR DWMETERS FOR STRUCTURAL
GRADE REINFORCING STEEL), LOCATIONS OF THE LAPPED BARS SHALL BE
SPACED APART UNDER CONSIDERATION OF THE ENGIMEER.

o1
SLEEVE PV.C. PIPE 8 0.10 M—d § & THE PV.C. PIFE FOR THE SLEEVE SHALL CONFROM TO TIS. 17 CLASS 13.5. THE SLEEVE
\ d SHALL BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION FiPE
Z Iz 70 THE ROADSIDE BUILDING. 1N CASE OF NO DISTRIBUTION PIPE OR NQ ROADSIDE BUILDINGS,
=) 0812 © 0.20 THE SLEEVE SHALL ALSO BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER . . -
@ / SUPPLY AS DIRECTED BY THE ENGINEER AND THE ENOS OF THE SLEEVE SHMALL BE
%%%%{q D 7 E‘" PLUGGED WITH P.V.C. PLUG WHEN NOT N USE.
v ¥ i ¥ 1
a
[=1
N h . . .
s - . . * L au - o
LEAN CONCRETE 1:3:6 BY VOLUME - N . ;! FEE Z
- N ) [ + h -
=
COMPACTED COARSE SaND —— 5 KINGDOM OF THAILAND
MIHISTRY OF TRANSPORT
8 DEPARTMENT OF HIGHWAYS
B J STANDARD DRAWHG
RETAINING WALL
RETAINING WaLL TYPE 1 AND 2
E:EIA!NING WALL E, 2180 DESIONED © DM, & CONSATANNS |mm: R " |pate: ocT 2018
TR D W BCALE : AS SHOWN
OF LOCATION & DESHN u.m:mj
j owaNg, RT-101
APFPROYED : Q
py s e | oA ' SHEETMO. 326

{FOR DRECTOR GEMERAL)




s et dwg H1SWRT-10SREVD)

TFE| H B ] L c1|cz |3
4 [100(100]| 25 [ 25 } 10 (7.5 |75
46 | 200|175 30 | 30 | 10§ 1G] 10
4C | 300|250| 35 | 40 | 157 14| D
4G | 400 J00; 40 | 46 ¢ 38 | 13| 18
4D 500|375 | 45 | 50 | 20 | 15 ) 15
40 | 600 [ 450 | 30 | &0 | 25 ] 20| 15

NOTE : N CASE THE HEIGHT IS IN THE
INTER¥AL OF THE HEIGHT GMVEN IN THE TABLE,
THE WALUE D, A, C1, C2Z AND C3 SHALL BE
CALCULATED FOR THE HEIGHT, H BY LINEEAR
RATIO COMPARING N THE WTERVAL OF THE
HEIGHT GIVEN. THE VAIUE B SHALL BE
CALCULATED IN THE SAWE WAY IN CASE OF
RETAINING WALL USING SPREAD FOOTING.
USING THE VALUE B WHICH ARE GIVEN IN
THIS TABLE FOR RETAINING WALL USING PLES.
DIMENSIONS ARE N CENTIMETERS.

a.02 0.02
rmunz»\
g_‘l
z il SHEAR KEY

g |
ST [

o

SIDE VIEW OF RETAINING WALL
SHOWING POSITION AND
DISTANCES OF SHEAR KEY
SCALE 1:25

0.15%0.15 M FABRIC WIRE

COMPACTED COARSE SAND

COMPACTED CLAY {OR LATERITE)
Q.10

0.10 010
L

DETAIL OF BASE OF RETAINING WALL,
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1) ALL DIMENSIONS ARE IN WETERS UNLESS OTHERWISE INDICATED.

2} ANY PROBLEMS DUE TO TME OESIGNATICNS SHALL BE CONSIDERED

3) RETAIMING WALLS SHOWM ON THIS DRWING SHALL BE USED FOR

AND DECHED BY THE EMGINEER.

ROADWAY EMBAMKMENT THAT IS PROPERLY DESIGNED.

:-LC4 WM GAP ® 5.00 M{Max)

CONSTRUCTION SPECIFICATIONS

1.

2

GENERAL NOTES FOR RETAINING WALL

1.1 COMCRETE SHALL HAYE A MHNIMLA ULTIMATE COWPRESSIVE STRENGTH OF 30 MFPa.
(308 KG/CMT) FOR 0.15¢0,15x0.15 M CUBE AT 28 DAYS.

1.2 AFTER THE FOUNDATION UNDERNEATH IS COMPACTED. THE LEAN CONCRETE SHALL BE
RUCED FOR 0,10 M. THICK 45 THE G4SE WITH Q.10 M AROUND WIDER THAN THE
FOUNDATION THE MIX DESIGN OF THE LEAN CONCRETE IS 1 : 3 : 6 BY VOLUMN.

1.3 CONCRETE GOVER SHALL BE 0.025 W EXCEFT FOR THE FOUNDATION STRUCTURE THE
CONCRETE COVER SHALL BE 0.05 M. IN CASE OF THE MARNE CLAY, CONCRETE COVER
FOR THE OTHER PART OF THE WALL AND THE FOUNDATION FACING THE MARIME SUIL
SHALL BE ADOED 25 MM FROM THE DIMENSIONS SHOWN ON THIS DRAWING.

1.4 EARTH BAGKFILL SHALL BE SANDY SO OR GRAVEL SOIL OR ROCK OR OTHER SOIL IN
THE CONSTRUGTION AREA HAVINGTHE SAME QUALITIES BY THE APPROVAL OF THE ENGINEER.

SPECIAL NOTES OF RETAINING WALL USING SPREAD FOOTING,

2.9 THE ELEVATION OF THE FOUNDATION SHALL BE NOT LESS THAN 0.50 M FROM THE EXISTNG
GROUND LINE MEASURED FROM THE SURFAGE OF THE LEAN CONCRETE IN NC.1.2

2.2 EARTH BACKFILL SHAIL BE SUPPORT THE ALLOWABLE LOAD NOT LESS THAN P.

TONS/MPAS TABLE FOLLOW:—

HEIGHT OF

5. ; . . 3 | 0<H=3.0 5
W ™ O<H=E.0 &.0<HL5.0 A0<H=D 2.0« H<2.0
P. Tors/12 220 17.0 140 12.0 2

. REINFORCING STEEL NOTE:

AL THOSE CONSIDER WITH IN NOTES NG.3

3.1 ALL REWFORCING STEEL SHALL BE INTERMEDIATE GRADE DEFORMED BAR

(CONFORM TO TS 24, SD 30) EXCEFT FOR BAR DIAMETER IS LESS THAN

12 MM. WHICH M& BE STRUCTURE GRADE. {CONFORM TG TIS 20, SR 24)

IN CASE OF SPLICING OF REINFORCEMENT SPLICING SHALL BE BY AROUND BUTT-WELDING
WHICH THE STRENGTH OF WELDEC JOINT IS NOT LESS THAN THE ULTIMATE TENSILE STRENGTH
OR Bf LAPPMG DARS WHICH THE LaP LENGTH SHALL HOT BE LESS THAN 920 TIMES THE
BAR DWMWETER FOR THE INTERMEMATE GRADE REINFORCING STEEL (40 TIWES THE BAR
(AMETERS FOR STRUCTURAL GRADE REINFORCING STEEL} LOCATION OF THE LAPPED BARS

BE SPACED APART UNDER CONSIDERATIGN OF THE INSPECTOR.

3.2

. THE 2%, PIPE FOR THE SLEEVE SHALL CONFROM TO TiS. 17 CLASS 13.5 THE SLEEVE SHALL

BE MADE AT THE CONNECTION POINT OF THE WATER SUPPLY DISTRIBUTION PIPE TO THE ROADSIDE
BUNLDING N CASE OF NO DISTRIBUTION PIPE OR NO ROADSIDE BUILDINGS, THE SLEEVE SHALL
ALSQ BE MADE, BUT AT THE POINTS EXPECTING FOR FUTURE WATER SUPPLY AS MNRECTED BY
THE EMGINEER AND THE ENDS OF THE SLEEVE BE PLUGGED WITH PMV.C. PLUG WHEN NOT N
USE, AS DIRECTED BY THE ENGINEER AND THE EMDS OF THE SLEEVE BE PLUGGED WITH PV.C.
PLUG WHEN NOT N USE.
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