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@ |SELECTED MATERIAL "A" ol CUM.
& |SOIL AGGREGATE SUBBASE ol CUM.
o [CRUSHED ROCK SOIL AGGREGATE TYPE BASE @b CU.M.
o |PRIME COAT (a1muuituagn) =) SQM.
@ |TACK COAT o,abo SQM.
« [ASPHALT CONCRETE BINDER COURSE 5 CM.THICK @® SQ.M.
@o |ASPHALT CONCRETE WEARING COURSE 5 CM. THICK D,&bo SQ.M.
oa | THERMOPLASTIC PAINT &S SQ.M.
el |PRECAST BOX CULVERTS AT STAlb&+elco SIZE 6- 0.80 X @.co M. ®0 M.
@ |R.C. HEADWALL FOR BOX CULVERT AT STA bé&+wco SIZE e- @.co X @.co M. EACH
ea |REPAIR R.C. HEADWALL FOR PIPE CULVERT DIA. @.0 M. AT STA be+&oo 3] EACH
AND STA be+obo
o& |HIGH STRENGTH GEOBAG TAIL, TYPE A (TAIL @.0 M., TENSILE 2 e@oo KN/M) b,des BAG
@b |HIGH STRENGTH GEOBAG TAIL, TYPE Be (TAIL ¢.0 M. , TENSILE 2 oo KN/M) @,&n& BAG
@e |HIGH STRENGTH GEOBAG TAIL, TYPE Bl (TAIL &.0 M., TENSILE > oo KN/M) ®®O BAG
@ |HIGH STRENGTH GEOTEXTILE (TENSILE STRENGTH 2 boo KN/M) &,emo SQ.M.
o |[NONWOVEN GEOTEXTILE boo G/SQ.M. M,6&00 SQ.M.
wo |VERTICAL DRAINAGE BOARD (THICKNEES oo MM.) @,no& SQM.
e |WOVEN GEOTEXTILE FOR SUBDRAIN LAYER [N~ SQ.M.
b (/" - a/a" STONE FOR HORIZONTAL SUBDRAIN LAYER 0,80 CUM.
oa |BLOCK SODDING (MANILA GRASS) @,&al& SQ.M.
& |J-PIN, RBx,L=0.& M. ®0,0a® PIECE
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1 CLEARING AND GRUBBING (YWIRNAN). SQ.M. _| 5,400  |DWG.NO.GD—703 STD.2015 24 J-PIN ,RBS L = 0.5 M. PIECE /| 10,032 .
2 EARTH EXCAVAT'ON/ CU.M. /1 4,400 / ;g STEEL SQUARE MESH 1" x 1" / SQ.M. 592 F
5 | EARTH EMBANKMENT, cum. | 17879 _|compacteD 26 | CONCRETE INTERCEPTOR (TS-401) M. /| 150 _|DWGNO.TS-401 STD.2015
4 | SELECTED MATERIAL "A" CUM. 12 | COMPACTED 27 | SIDE DITCH LINING TYPE Il saM. | 1631 _|oweNo.Ds-201 STD.2015
5 | SOIL AGGREGATE SUBBASE , cuM. | 12 |compacteED 28 | REINFORCED GEOMAT,~ saM. | 1,200
6 | CRUSHED ROCK SOIL AGGREGATE TYPE BASE , cuM. | 16 _ |COMPACTED 29 | SOIL NAL (L=2.0 M.0B28) - EACH .| 41
7 PRIME COAT (mAuMAuAgn) SQ.M. 81 30 | SOIL NALL (L=6.0 M..DB28) EACH 328
8 TACK COAE SQ.M. ~ 6,920 P 31 ANCHOR DB12 (L=1.30 M) EACH 41
o | ASPHALT CONCRETE BINDER COURSE 5 CM. THICK . sam. 7| 81 ~ |compacTED 32 | HORIZONTAL DRAIN PIPE ,PVC ¢ 2.0" L=10.00 M. (1 ROW) - EACH 27
10 | ASPHALT CONCRETE WEARING COURSE 5 CM. THICK. , saM. /| 6920  |compacTED 33 | theluamneasiy/ouysae UTnarsnsersy dmfumamae 2 $eweTeg w0 1, e 2
11| THERMOPLASTIC PAINT , saM. | 454 | vanoing 1 - .
12 | PRECAST BOX CULVERTS AT STA.25+740 SIZE 1-1.80x1.80 M./ M. 10 |DWGNO.BC~107,108 STD.2015
13 | R.C. HEADWALL FOR BOX CULVERT AT STA.25+740 SIZE 1-1.80x1.80 M.. EACH |, 2 DWG.NO.BC—-104 STD.2015 NN
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! I's P
ueu 8@ uAs1zAlTIRIGI (High Strength Geotextile)

1) TagaufiumaaIuindsdu (SELECTED BACKFILL)

SapovdusumasivmiwedipuauiFmunangmiuauinwiudurduide measgud va-u105/2550
Husnerronhdseningfndonifemnsnsiedoum PARAVETER a1 9 Tuveafiiins uazezn
DnuarutAfidFeydedd
11 utagimlaluestiu
1.2 ﬁﬁwmﬁvﬂmumzﬂu (¢) INMINATDUUUY Direct shear test

WU Drain  AoedAlanisend 30 varh)
1.3 9m Pl doenm 15%

2) AUFIUTIN
Augrusnezaosuadauiulitiesnn 95 % Modified Proctor Teglufimsyusamindugunndinuazoou
wivlimmnzay Iyedosenuanifaniilenauialunesniniaafieden “a wnldveunu uazuadalvla
AnuLIIAIY e iRsasrdmsmguautRimhvinvedugusnetiodes 3 9a
Tagmms¥udmdn  (Uitimate Bearing Capacity) #pelaiiasndn 30 Hi/ms.u

3) ﬁﬁ@‘}gUiSU']Uif'l (Drainage layers)
31 Fwmidugmen 1w 38" - 3/4: vndauazumetaauiuledanszviola Muti
Functional Woven Geotextile
3.2 fulagermeihlunusde iulrquiuueiassnehimuGeusoynamuveaiy wassnsoszueh
Tadfelunusiuuasfeoinfiuisi , Sgwgulaesouusid , Yuusedn (Compressive Strength) lahvioenal
~£0-Fugpmaaey mmsszinehluuusfian Tddeend 20 L/sq.m./sec Sagfiligmnsaszned:
Tunuadeanlferlloyddlnly . DuwnTaotsznm 335 x 333 mm. AUV 30£5% mm TALazAed
Berefuduyn unagadune Tivdosnin 1x2 m. uavvuuludansizviedda Non Woven lausoy
wazdedadlvdyinewiilubeds

4) AW lodunTIEVUTIRNGY (High Strength Geotextile)

41 Foouenlodanrzva poliinuasiu Non—woven Tndniuansidule Polypropylene 100% fiNAMNET
Aeiidos (Continuous filament) AI8NTTI3 Needle Punched Waxdiadnle High Strength PET Yorn iffudan
LI UUTANAMAALY (Uni-Axicl) LazmTBARATY (Stitched) voaduleludiuadumiafiuwlodansed
%920 Non—Woven anslaiEmudusinesfusnanlseny wariidulsmuumnadud@adonduloeduing
sardupanuneveaiulivesnd 5.20 ey
dm¥uiinledaunsevifdadumodulefludanuimeeiilos (Staple Fiber) WatUULEAND (Woven
Geotextile) Wor3aRTEIUMT 1T (Recycled Material) vIomIfiladnfiuammssnneianaiuii
LB Non—Woven MIBULUMTIESUITIADRAMY (Bi-Axial) viTofiiicule Polyester TunuAUYNA (CD)
Tengninly

4.2 RfuserodumisdouooyialsYaouiulod unsiEviusefaga (High Strength Geotextile) WIDNUULLENTT
Hiuates uasdutheiidtan sesmuauan leveryiRlytan @unen mngfusedlativnidovesyda
Te¥ea atlougynivlsfagdinan wamsuesiushonnetaes UseneumisdovoouslsTaga D
4.2 myemeuaniRuedian (TECHNICAL DATA OR STATEMENT OF QUALITY) 9wngwde  Lassssdlsens

arumaumuaned 1 minldasulviildvedeuludsane mengaautfduduitelvasuaauen
medl 1 iedssneumsveyiidaely
4.2.2 ywildofUsoanmTPINMIKER 1S0 9001 InTTeNd

4.2.3 wideduseammidugdmieagueslassmsinngdn englufu 1

4.2.4

4.2.5

4.2.6
4.2.7
4.2.8

4.2.9

Flnanumanaid 17

Taudirreazo ey | sty |
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SPECIFICATIONS OF MATERIAL (1)
nufugmenass,

TEMTIN NU204580 —~ ML25+740

MMMV 4276 ADU YinlTzg — umIIN

wildofurssmslafumarpuriomadoussuaing (GA-LAP) veudn wiontusnaisudn
wmiflafumsfusesmsmadoy uazAedlafunsfusenaTgIU MS ISO/IEC 17025 , ACCREDITED
LABORATORY A30

navageunauiRtaafinglsludsavaing sumsed 1 Jedl 1-3 uazlunanareudunsszyde
Bvouazjulvinzefiy TecHNICAL DaTA TBuveoyddlyme mnienaBuveeyidludmlalirsuaiu
wioiveRys niolignaes exlvoygmlnlsiasivedusn

FuFpe19en (Hond Sample) VMIALTZANN 15 x 20 WwuAluAs w1 Feow (1 F1)

A TRINWABIasUassERiuR ISR viendimielauneudinenngndn
wnmsuarianlafifdensdy wivlinsudm nielignass IveyluseeRflsussmiunuay ues
esALuY mnnundveRys v 1xfaskuduuandeuudandomluenarsiiuveoyiivawnads
Whusu sxfenifummeeuuaents orlueyidlvlsfagdusnaely uasresiulnugeganmu
Fngrunefimun )

elv¥aga flunlsDoummuasquauiBgaaes aruonadulumudedmun Tvgaauguan wie
geenuuuAnsandushenetan uanenaseneunvefimun Refvisaneyld/ lueyidlywely
ardlidosan dnlnlafumsoutiBumerineysgmlvianels¥agdviodudn
nsdandientsuasnenmasenuvofivua 1aa IERIUaNONGSaq High Strength Geotextile
nmhanuitenedey s vealfiEmemissnuvesty visgmiumsAnunihindedie vionuwam
YATOLUDWNN FNmTdl 1 Jo 1-3 uas 7-11 ety

ol eanueiBiindlodunymiisafiega (High Stongth Geotextite)

L i s
prumruifd WATPIUMINATOY i | inusifvue
1.miEauusefefiimun o 9agega (MD/CD) ISO 10319 / ASTM D 4595 | kN/m 2 200/10
2. mmsBadusefeitivun o AT (MD) ISO 10319 / ASTM D 4395 % < 10
3. dofuuseReflimsBaind 5% stroin (WD) ISO 10319 / ASTM D 4595 | kN/m > 90
4. F¥UuseRe creep oy 120 O (uD) EN iSO 13431 kN/m > 125
5./ Fs (fes0InuseRa creep Fog 120 I EN IS0 13431 - > 1.50
a.fhmé(u!uuwﬁeﬁmq 120 1 (LTDS)**(MD) - kN/m > 115
7.5m¥n (Nominal Mass) 150 9864 a/sq.m. > 450
8. M yTrnovh TULUMEY (Woter flow in plone, 20 kPa.)| 150 12958 w3miflenim L/mhr > 10
9.f1ms72erh (Water flow normal to the plane) ISO 11058 / ASTM D 4491 | L/mf/s > 65
10. 3 2nTndwsivondu i Nrmafiu (Uni-Axil) FT-IR < Polyester
1.3 inTndwoiuoaduly Non-woven FT=IR - Polypropylene
nsamemsnd 1 ;
1.memutheadfisfuusiideswrudmivdnsanmeiusds awiledasszvfogaslaaud 120 § (Lps)
aw mseit 1 et s (Lisosdameaeuluvionlfiifns)
=> Long Term Design Strength = T.ult / (FS.creep x FS.nst x FS.env x FS.mat)
Towd
Partial foctor environmental effective of soil environmental, pH < 11 ot 120 yeors £ 1.10
Partial factor creep at 120 years < 1.55
Partial factor construction damage £ 1.05
Portial factor Composite geotextile material < 1.00
2. 14 Technical Date ’V‘TDQ zi_gF’i“l Partial Factor ‘ﬁd 4 Fi”lﬁ:,"m ATUNWNVEN

- =
Wou gandinfl | fin geudnd

i mu AL

7

sonuy O _S—farn_S== wvair

i =
AW A
LT

WNeL. a7
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SPECIFICATIONS OF MATERIAL (2) =T
uifudmenans

! o o a & = £ , MINANVIIRY 4276 Aow Mitlsg - MmN
LLNMiUﬁ/GLﬂﬁWﬁﬁW%’iUﬂi’E’)\"Jﬁu TEUWUT LESARTUANNTU (Multi Functional Woven Geotextile) et

TEMN NU204+580 ~ MAL25+740

' ¢ '
5) win leduaneny e lugnne (Non Woven Geotextile) /

iWhuravoduuuy Non—woven Fndnduseiduly Polypropyiene 100% (PP) W30 Polyester (PET)

v > v o el 2 uzmeqmﬁuﬁﬁwa’iﬁaw&u'&uauﬂﬂzvf Multi Functional Woven Geotextile
A0NTIUIT Needle Punched W viinlarouny 200 g/sq.m.

AUl Yutoalpy CAI-LAP | WRIgIMMIINATEU| MM | inasifvnua
' LK) a ¥ -
6) uu lodaprevid miunsesdu seuien uaz@ﬂ@mmwwﬁu (Multi Functional Woven Geotextile) 1.Tenslle Strength ot breck (MD/CD) V4 150 10319 N /m > 50/30
6.1 pouduimadmiunsosiu ssuneh uazgeaudusononislanosam ladvsremigadu fuuseddla oz 2.Elongation at break (MD/CD) " 150 10319 % < 20/15
Tidemsyuiadeiminnaty SaarowmdannTrdiuofsNalndIngfdu (Polypropylene) 100% wnidulonaidu 3.CBR puncture strength J 50 12236 kN > 35
AUMASEAND (Woven Geotextile) dmimpsznoufiumeidulsdmiuszinei@vh (wicking yorn) flalufems ALV Resistonce™ - ASM D4355 | % retained | > 90

AN (MD) tazNYIN (CD) uasdamunievesnulitonnd 5.20 wey winledanseifindnenaaums

v v . vo ISO 11058 | /sq.m./sec > 30
THNUMMA (Recycle Materiol) 93 lajoydiRlnly

5.Water permeacbility , Qy

1SO 12856 mm < 022

AIAN

6.Pore size , Oy

8.

[ae3

HSUeroBuntadovooydAlE e Multi Function Woven Geotextile WitumuiondsfifradosmarFuioieiag
segenuguen ieveeyRlatans 1dunou minFuidladmlddoveoyils g erlioygmlvlyTagiinan

i

7.5zozenih 2 Wlesdey mBeyududmioond 2 ven ASTM Dsg48” sec < 030

8.Vertical wet front movement @ 25 min (MD/CD) ASTM €1559% mm > B0/80

1

lenaTiar S udotetaed Ysznoumisfovoeytiils g D]

: o v Voo " Notes : (1) Mean of MD & CD , (2) Modified test method
6.2.1 WW?WQﬂTQW'dUUaﬂSQﬁﬁQ (TECHNICAL DATA OR STATEMENT OF QUALITY) TﬂﬂﬁjN?m LHasr@osugmesnaTuau

mumaedt 2 mnliaruliitlnereulutlsang mmssauiBdududsliasudumumsed 2 1o
Ysznoumsvesyidno iyl .
6.2.2 WisdoYureanAsgnINaR 150 9001 Taeyndn ‘?\::uﬂs:anu&ulm’(e:ﬂﬁxﬁkmuﬁﬂﬂnwhx?u
5.2.3 wilsdoussfaduFunud i ledunseyiaila Multi Function Woven Geotextile 91nT53aMisNAR 91y
i 6 1o
52.4 milsdofusosmrlafunaIgiuvempaoUTHiEna (GAI-LAP) VOINAR nioufaenasuasnemsiledy . A [ SO
T msYuseansnadeu WasRodlafUMIYUTEINATEIL MS ISO/IEC 17025 , ACCREDITED LABORATORY 3t
6.2.5 dunnendTLaATIEMINArouTlATLMITUTEIN GAI-LAP (32U 5 TIUMT) VBIHDINAROUYDITTaM
graneumsed 2
6.2.6 §uﬁ15dw’§ﬁa (Hond Sample) UWIRUITNIN 15 x 20 1BURNAT UM 1 Foene (1 E)
6.2.7 ondIRUAUsBINNIa T fuRTSNER videgimielatuueusnneningkan ‘
6.2.8 lendsuariaglefiivonsdy violinsudan vivlignaes LiedlugaeRfsveujmuguauazgosniuy
wawuhIeRss wu 19%aeidy uidsuaademluenssiiuveeymaends 4 iudu exfen
Wumsdasuiasenas elaoyinlnls¥aniusnsely wasiosiulnugegamuiinguuneiivua
6.2.0 ol flunlsDaummarauasifgnios ssusnadulumudefmun Igmugununiedoeniuy
Resandudnoitan uanenasdszneumuofmun ieRvsaneyifd/ lieyiRlgaely nydidelugn
dulailasumseyiua elisugmliiauslyfagdviodusn
TR ToNAIHAY MU MASIMNTEAMUAT 43D THERILRL YR Multi Function Woven Geotextile
gy Wevagey o Mesliimsmissnuvessy visgatiumsAnuihindele Wiemisnunagoy
vosy NN MwmIed 2 Ue 1-3 war 56 Al

ATUIIVIAN

Weu gﬂuﬁ'rﬁ/!}‘w pondnd  |mu AL

RRILBDY = nays MR
AW 1|
BUER, — 25 MY T

gl a7
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SPECIFICATIONS OF MATERIAL (3)

e unaaE NIRgIRU- NS ENIUAS ANTOULT IR AETIIY FUA A

SPECIFICATIONS OF MATERIAL (3)
aufugmane
IRy 4276 U YisEg — TRuUMIN

LY NI20+580 — fRl25+740 '

7) a?aﬁmuﬂqmﬁuﬁﬁqaﬁu—mwuwmﬁﬁﬂﬂ%awmﬁaquﬁ?uma %9a A (High Strength Geobag—Tail Type A)
SUH %:ﬁsa‘ﬁugﬂmﬁu;iu’iﬁ@z‘(émﬂ:ﬁ%ﬂﬂﬁﬂwD 7.4 SoUUEIIMIRDT TGN~ ENUASTANTDMLIAATY (High Strength Geobag—Tall Type A)

74 g nnemunsfanTounsRegs (High Strength Geobag) HWLIM 1.20 x 0.70 L
7.41 myBulahngefin- niel iloursginum ﬁm@uﬁwﬁwwQmﬁmﬁuﬂ’mwu@u’hﬂé‘gﬂuuuuaxﬂmu%qma

grnidule Polypropylene (PP) &A1 hu¥eaunundn npuvsnvoneHaneINniduly Polypropylene (PP) aaau loveudite?

dudineduaumuny  desfumsdad portlorfuisdsansilalenn wondumsuadoruysaifeiguasme wonlsany mdeutuTssam Trolsisdoudy s lvifusois sy
. 242 madeduandes gRu-NTw Fusrguan Tensrndenvissowa fudusafivne i

soufumpeanuudauss wagludnvaey
.43 davomiiduigeineduing (PET Geogrid) SoadslimenounulunAoy SN

72 Samuenvosdliieend 1.00 1WR3 Hetnornsordy  drmslidhuminoiaduings PET Geogrid. URUILY gy
Firdon Adugdnnidule Polyester (PET) LAY PVC coating @M BUARTUAMLTIVEIRIAN-NTIEY avpr Ny :
tlmediues Geogrid 131uge FoutumsBuiadosuyreinmnnlasm pazvoufusesdiauudas ’
53 panenlssnudlasuninIgIu IS0 9001 wazvpejAmTlATUNATE M 15O 17025 TheFuSADU LN TN sneraadeil
251 tongnsAn ) nieuFuet e N ﬁmmuaréﬂmﬂmmLﬁwawﬁ?&lﬁ?f’waumﬂumﬂ.ﬂﬁeuniw 30 ¥4 woTEAIANNY
sﬁmmwﬁnuqmﬂuﬁﬁmamvmwxﬁmﬁu soudmerovluvesjiimeacly

v v . ; v ; y
sumsdrsmarovlurenljifing ﬂﬁcmnmumimmﬁamﬁomumn%wqmmu’m aedl

# G3RIPL- NI (High Strength Geobag) ve 73v8 (PET Geogrid Tail)
(1) Wide width Tensile strength (MD/CD) (1) Wide width Tensile Strength (MD) QRU- PIENUMIHANT BRI
(2) Strain ot Nominal Tensile Strength (MD/CD) (High Strength Geobag-Tail Type )
(3) CBR Puncture Strength ;
(4) Opening Size, 0-90
(5) Water Permicbility, Q—-50
7.3.2 \BAAIIAN 7 ZosflprylssTiasdureaena s R v.%azgju'nu\')M\hwméwﬁmluﬂszmﬂ'lm wieylafunoudme
PNEKAR MU AU (PET Geogrid Tail)
7.3 dmlidom s laTumMI I ITILURUMWIATII 1SO 9001 LAY iSO 17025 wpalsaamigdn .

¥ é
o

7.3.4 mn’ﬁ17%’1152)«3{\151%7&0&7&%swméuﬁwﬂﬁ%‘umv{ﬂgm IS0 /IEC17025 WAt GAI-LAP yaondseinTrenugkanluedeifuafiv

7.3.5 ﬁwmwavmﬁen’iﬁaﬂszm‘nLﬁmﬁumﬂluﬂszmmaaTﬂsamﬁuﬁmﬂlﬁﬂu pglaifiu 1 3

256 upmidon (Cotalogue) ¥3oTeyaMUTAIN (Technical dota) posrrutauaumed 3 LaEA BT NT T RUTINBINIAEE151T84
Tewiialyl ﬂirﬂ'ﬂé%uﬁmmmmﬂaws'ﬁwamomﬂﬁmm’iﬁgﬂﬁﬂm51umumﬂm 3 Inderaglinadeuiiven/ifnmams w,
sy

737 Hr0t1 QeRL- NI YIRS (1.20 x 070 x 1.00 was) e 1y
7.3.8 r‘wﬁu—vmu*numiﬁﬂn%wu.iaﬁaqwﬂﬂ A (High Strength Geobog—Tall Type A) ﬁmﬂqmﬁwﬁ&ﬂwﬁaumummﬁ 3 Fanolud

et 3 ¢ epaeulRgadin- NEnUMIRANTOULTIANEY (High Strength Geobag—Tail Type A)

pauzuid AnesqUmINAToY | Wi W

1. QeRu- JeyUERANTOULTIRITA (High Strength Geobag)

> 0.25

1.1 Wide width Tensile Strength (MD/CD) 1SO 10318 kN/m. > 35/35

1.2 Strain at Nominal Tensile Strength (MD/CD) SO 10318

gaR- NIRRT LM
(High Strength Geobag—Tall Type A)

1.3 Cone Puncture Strength ASTM D4833

1.4 CBR Puncture Strength m

1.5 Drop cone 150 13433

1.6 Abrasion Resistance BAW RPG 3.11 '
HIUNME (PET Geogrid Teit)

—

4.7 UV Resistance (500 Hours) ASTM D4355
- S

4.8 Opening Size, 080 150 12956

A - A = =
1.9 Water Permicbility, Q=50 150 11088 m Eﬂ‘ﬂ 2 IAU- NI amw*nmsﬁ;@u/wiw

2. dn (PET Geogrid Tail)

ATUNINAN

2.1 Wide width Tensile Strength (MD/CD) SO 10319 KN /.

2.2 Strain ot Nominal Tensile Strength (MD) m
2.3 Tensile Strength ot 2% stroin (MD) m
2.4 Tensile Strength ot 5% strain (MD) ' m kN /m.
2.5 Long Term Tensile Strength—Design ot 120 Yecors (MD) kN/m.

3

-~ gad |

Bou Qﬂuﬂﬁ% i gonded | S

pomi (Ml - _SC— o A a7
4zl .
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SPECIFICATIONS OF MATERIAL (4)

Pofnnueaue UTIRg@U- NIVNUMTEANTOULTIRIFATTUNG BHA BI

8) °daﬁmumﬂmﬁuﬁ€1qq$m—mmwumsﬁﬂﬂ%awmmquﬁ?uma %l B1 (High Strength Geobag—Tail Type BI1)

8.1 g\:m—mwwumsﬁﬂniwmﬁaqa (High Strength Geobog) HWHA 1.20 x 0.70 AT a:ﬁm‘ﬁugﬂmmw&u’%@ﬂqmﬁ:ﬁ%ﬂm’iﬂ*no
anaule Poiypropylene (PP) @1 iuiaquannin IPunenUBgWaneInidly Polypropytens (PP) yaau lenoudide:
Wuduadusnunumy Usefumsded  uon safiufedsannialon
sonfurpalamundause uazludnuiang

wonfumsfuadsauysaifehguorms wenlsanm

8.2 Spnumvosslihioon 7.00 WAT Weteninsendy gy lviiiuisin lodanseriussRags (High Strength Geotextile
(200 kN/m) et biduldaudetmuaded 4 ynsems

8.3 ranenTssemilaiummsge 10 9001 kavvpulfiAmTlaTuIAIgI IS0 17025 Trsushsmssunuona s nnguankail
8.3.1 tonasend 9 wiendudhetunngudn Feuaverimuguanievesyildnousdumsliesnd 30 WaEHPRLANY
Fowmerovguaaiimememndesu  feudemageuluvion fAminely

semsfsmagoulureaufitms whsnsnumsarsaoudesunng gy Tl

++ AUQIAU-NIIW1 (High Strength Geobag)
(1) Wide width Tensile Strength (MD/CD)
(2) Strain at Nominal Tensile Strength (MD/CD)
(3) CBR Puncture Strength
(4) Opening Size, 0-90
(5) Water Permiabllity, Q—50

wogun (High Strength Geotextile Tail)
(1) Wide width Tensile Strength {MD/CD)
(2) strain at Nominal Tensile Strength (MD/CD)
(3) Water Permicbility, Q—50

832 tonasen 9 Aeedavilsefiuusziusesiend 0 InNaR videdumusmiovesuanlulrzndlny vieglafuneudnne
nngudn i

8.3.3 duumidedemslAYumITUTSITEUURMATHINIASIIY ISO 2001 WAL ISO 17025 SR RO

834 whesiusssnumWomAT puvBrAnT AT ULRIgIM 1S0/IECI 7025 LAY GAI-LAP yioonansonlrsnugnaa lusdoidieafiu

‘535 Fuumanarsuiralmandutumeludsanaueslnsamstuiies 1o pwlufu 1 O

8.3.6 upmden (Catalogue) WIvUoyaMANALR (Technical data) Zosnsugumumind 4 uasspathusnaIRNiHUNTROITITRY

Trofhly ﬂﬁﬂﬁr«ﬁuimmmmnmﬁmgamomaﬂwaq’:’ﬂa'l.ﬂﬂsué’mmumiwﬁ 4 Wdeiaglveaeufvosljiimanmy
yens i
8.3.7 F16t1y QoM MTWA VWA (1.20 x 0.70 x 7.00 AT dnw 1 Ty

8.3.8 QIAU-NTWNUMIANTOULIANYIBIA BI (High Strength Geobag=Tail Type B1) v{mﬂﬂw'duﬁﬁmucﬁumummﬁ 4 Hemoluid

mywd 4 éwgmﬁuﬁﬁmﬁu—mwuwumsﬁms’aumcﬁa@ (High Strength Geobag—Tail Type B1)

Ao MATFIUMINATBU l mi l inasifTUA
1. Qaau-mwmuﬁnniwunﬁaqa (High Strength Geobag)
1.1 Wide width Tensile Strength (MD/CD) ISO 10319 ‘kN/m. > 35/35
1.2 Strain ot Nominal Tensile Strength (MD/CD) SO 10318 % < 20/15
1.3 Cone Puncture Strength ASTM D4833 N. 2 400
1.4 CBR Puncture Strength IS0 12236 kN. > 50
1.5 Drop cone 1SO 13433 mm. < 6
1.6 Abrasion Resistance BAW RPG 3.1 % > 90
1.7 UV Resistance (500 Hours) ASTM D4355 % > 90
1.8 Opening Size, 0-90 iSQ 12956 mm. < 25
1.9 Water Permiability, Q—50 ISO 11058 |/m,2/sec 2 13
2. 4IUMN (High Strength Geotextile Tall)
2.1 Wide width Tensile Strength (MD/CD) 1SO 10318 kN/m. > 200/10
2.2 Strain ot Nominal Tensile Strength (MD) 1SO 10319 % < 10
2.3 Tensile Strength at 5% strain (MD) SO 10318 kN /m. > 80
2.4 Water Permiability, Q—50 1SO 11058 |/m‘2 sec > 85
2.5 Long Term Tensiie Strength—Design ot 120 Yeors (MD) = KN /m. > 115

8.4 TouMSTMIABTINYIAL- NTMUNIFANTEUUTIANTS (High Strength Geobag=Tall Type B1)
s.41 nabuerhngein- e ieussghuud Soabusmemesdedafuflsenudulilagiuiazanuudas

wdoufulseny Trolfedoaly wudlmifumenssnnay

8.42 mydeduaudey gedvu-nrwd flussqud Tonm wSonvdeaoiuan Tudusafome wndu
8.4.3 dauvosmfiutaamao3umis (High Strength Geotextile) FosmalvAnoviouiuuuAar Sy

faRuU- NENUMTRANTOUNIIFITI
(High Strength Geobag-Tall Type B1)

U 1 eRu- e aamBliuIeRn/ v

7

> 0.2

3FU- IS AANTOULTIRIGY
(High Strength Geobag—Tail Type B1)

71 2 gefu-nswa amnilussgiuy/ Mg

Frdnanumanaed 17
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SPECIFICATIONS OF MATERIAL (4)
sufugmaman,
RNy 4276 AU YUTEg — SAUMIN
2 NUL204580 — NN25+740 '

S —

LRIRN
(High Strength Geotextile Tail)

LEITTRN
(High Strength Geotextile Tail)

ATUNNNAN

\ i

UL Na7

| AW N :

5 e i v é 8
UL }——’ WA a7 F e
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SPECIFICATIONS OF MATERIAL (5)

PofruaRUEUTRHIRI- N3 UNUATRANTOULTIFIFATU BHA B2

9) ﬂaﬁmuﬂ@mﬁuﬁﬁmﬁu—W:wwumsﬁm%ammﬁawﬁwma ¥ila B2 (High Strength Geobag—Tail Type B2)

) v ' ¢

9.1 gef-MNEMUMIRANTEULTIAIGS (High Strength Geobag) WA 1.20 x 070 AT wrsstunlnnuiutagdunnsvizdatinne
awguls Polypropyene (PP) #dn 1hutapunumiin  Asmuuenvesgudneinidile Polypropyiene (PP) yimdulonoudidn
Sudetummimy Josfumstad  uastlesiusedsanriialenn  nendumduatomuyssifinguasme el

souduspaamundaise uagludnnane

02 Drmrmvemdliieend 9.00 was Wotrenseody  daumnaliduslodunnsrisefiegs (High Strength Geotextile ,
(200 xN/m) pesmuRliduldmudedmuatedt 4 yauszms

v

0.3 rdneinTssnuiflatumasg i 10 9001 wazvpRiAmslaTuL Mg 150 17025 Trefushomosiunienansane nnguandsil

v

031 WonTI 9 Wondutotmninan Feumusdmugumuitovosy Al snensudumslivesnd so u HAZEPIUANOY
FosmreasugnaiAmamommiosiu  feudmageuluvenlfitnzaely

somsfinsmadoulunonljifing n¥snmrumassrsuffosunngieguauuds Hl

*>* fhuqaﬁu— 15794 (High Strength Geobag)
(1) Wide width Tensile Strength (MD/CD) *
(2) Strain ot Nominal Tensile Strength (MD/CD)
(3) CBR Puncture Strength
(4) ~Opening-Size; 0—80
(5) Water Permiability, Q—50 ¢

= HIUN (High Strength Geotextile Tail)
(1) Wide width Tensile Strength (MD/CD)
(2) Strain ot Nominal Tensile Strength (MD/CD)
(3) Water Permiability, Q=50

032 enaen q Feslarlseiinariusenendsenguan wledunuimivesidaludsndlng vioglaunoudine
NPHAR T

0.5.3 dammiledomslatuMTSUIOTEULAUAMAATEIM 1SO 9001 Uag 15O 17025  vealsenuerdn

0.3.4 eRMTSUTRSRUN T DAELVEU AT LATUINATIZN: 1SO/IECT7025 Un¥ GAI-LAP oo onlrsnugndnluei o

0.35 uiwanArsuaRsEnTiAvafuaeluszmeesTasmsduiiesldon owludu 1§ -

9.3.6 upmden (Catalogue) NTOVOLAMANATA (Technical dota) ABIAFUNIUAMMINT 5 warApaduienmTRiEINT RO ITITE
ool nvdffusurasenesieyamanatavesiaglinsudumumied s IndsfanluneaeuiivealfiEmaarns
sensiiud

0.37 #3069 ef- NI VAL (1.20 x 0.70 x 9.00 1Az S 1 1y

9.5.8 uAL-NTWYUMITANTOULTIRSGSTA B2 (High Strength Geobag—Tail Type B2) posdnuauifnrusiumumy i 5 Hamoluil

a3 5« MANEUTRgIRU- NTENUMITANTOUUTIRIGS (High Strength Geobag—Tail Type B2)

F‘tmﬂuﬁﬂ WATGIUMINAIOU ‘ 'Hli'lﬂ \ m:uq?ﬁmuﬂ
1. qaﬂu—mwnuﬁmv’auwmqa (High Strength Geobag)
1.1 Wide width Tensile Strength (MD/CD) iSO 10319 KN/m. > 35/35
1.2 Stroin ot Neminal Tensile Strength (MD/CD) I1SO 10318 % < 20/15
1.3 Cone Puncture Strength ASTM D4833 N. 2 400
1.4 CBR Puncture Strength IS0 12236 kN. 2 50
1.5 Drop cone 1SO 13433 mim. < 6
1.6 Abrosion Resistonce BAW RPG 3.11 % > 90
1.7 UV Resistance (500 Hours) ASTM D4355 ' % > 90
1.8 Opening Size, 0—-80 1SO 12956 mm, < 25
1.9 Woter Permicbility, Q—50 IS0 11058 I/m?/sec 2 15
2. WIUNN (High Strength Geotextile Tail)
2.1 Wide width Tensile Strength (MD/CD) 150 10319 KN /m. 2> 200/10
2.2 Strein ot Nominol Tensile Strength (MD) iSO 10319 % < 10
2.3 Tensiie Strength ot 5% strein (MD) ISO 10318 kN /. > 90
2.4 Watdt Permicbility, Q—50 ViSO 11058 I/m? sec _2 65
2.5 Long Term Tensile Strength—Design at 120 Years (MD) - kN /m. 2 N5
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9.4 TounsTmIned1gwRL- NIYMMIANTOULTIRITS (High Strength Geobag=Tail Type B2)
foSohnasiu o Wousssiuidn sesbuiaomestareaiufTaoudulilliuuozammd
0.41 msBufathngein-nsw doussyiuum  Aeabumeioslafivafiufilicoudulnlagphisiozamnius
weufulssnu Taolsiadsaby vhudln@umeussnunu
042 msdnfuandvs geiu-nred fusrud Wienmodenvlemeuen fulusufivine wmfu

9.4.3 gauvesailiduaminoie3uinds (High Strength Geotextie) mosmelnAneunudulunsorsu

U~ NIWNUMTRANTOUNTINT
(High Strength Geobag—Tail Type B2)

Ul 1 gedu-nven ammBdliusseiu/ e (pigh: Stremmylly Gastesiile Tel)

SN
A S e o
'

APV

qc?‘ﬁu—vmvmmiﬁm%@mmﬁqqa
(High Strength Geobag—Tail Type B2)

ﬁl')u'fn\?
(High Strength Geotextiie Tail)
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SPECIFICATIONS OF MATERIAL (6)

uifugnaves

o & a & ' ¢ = )
BUULLUSUNUVUADUNTTARCIN LLNUiUﬁ@L@?WEﬁWLL?Q@Q'@:Q (ngh Strength GeoteXt”e> TR 4276, Ao Winlseg — WY

IV NU20+580 MU25+740,
-~

o ¥ ' - v
10) nuuunzidusoumsdads winledunsziusafiege (High Strength Geotextile) asdlfhl /

+ ardlsverdannnn 4.0 was
mrezyasowuimudmuitoriy
- v ¢ P
Al lodunsevinssdegs

Anchorage Length (326¥R)

J ) yuamdn 1 {

“Mﬂ\a

v eeesesese:
|0:0:0:05050:0:50:9:0:05050:0:95
: G SRRSO RIS
L L usspanisnagmierinmatoaisfumai i I UATANAT§IUM AT
uadepuLshagufasimInea umaasuiddiu InuuusmunnsgIumInessng sazlveiulodanseriusafegonna soutdgzsedhlunmy (Auu 3/8"-3/47)
worImwiuledanssviusafagaynam sousagsznerhl iy (fuly 3/8"-3/4") ' '
= Y ¢ =2 v a ¥ o ' g - & ' ' i .
Step 1 : Pedane LLNUIEJ@Q{QLWW‘WLLN@QQG ﬂmumwmm%ﬂ (RB9, @ 1.5 13D 2.0 WWAT Step 3 : eu@g?\mﬂujaq ngmauggmulyﬁ@mﬁgﬁmqmq\aﬂau wmmuj@qﬁv@ﬂq
MUANUUIETY) '

1 L3 bl d a — 1
ey ledanszvins shagemenyamndn snduaudulutuaely
A ¥ o v ’ ¢ <2 a1
Teeaudusuerneaslusosiin wuledunszvinsefiog i@

Anchorage Length (sz02dy)

0-0-0-8 s PEv S eSS = CosesTsemYe: T eTesesces
- 0-0:0-0:0-0:0:0:0:0:-0:0:0-0:0:0:0:0.0. .icgibgq.g,qﬂs_qgt-jg;’qa-gf-:q
« R R R A N

- ) v P Y v o i v . , i

—— unadpiuunaguiimatericiumadiuindAu Inunumunasgmmaned s vateduinagwmiesimeneasiumadduimddiu Truuumunasgumnedsne —
o i y (4 ! =2 4 o ¥, A ” ” v 1 - v

wozlviyueiulodannsiusstegagnanu seutapszuneihluimny (Auld s/8™-3/47) uarl¥hiulodanreiusdaganau seutqusuedhlumngy (fu 3/87-3/4)

Step 2 @ DuNTW/AU UATUASALUY MNILUY Step 4 : ynenuduseudl 1 $1nafs

ToUNZINIARE TN

. Boasendiiaumstedi Wiinmymah yeaold mdeauld Aol el war¥y Awoonlinusuasirduausen i lasziumuiiomun  wieufalfundelvisey
urgalldmmuinmupsguimun oy mliiadestnsmaonuusinledunnsyia Trupsenrsifaspnoudaiivliiesnd 015 was

2. (oMl dUnTIRYLT RIS (High Strength Geotextile) DR fipnnaeiafiuzamussfiums i lod unszva Fownmmasy St i ludanyiz
Fomeviesnua me&ﬁuSW?sw’nmswmé’ﬂﬁwmmszﬁmx’ieémugmwﬁaas"m‘mﬁwﬁﬁmmsaqﬁwﬂmmwmLLciu'luﬁuﬂﬁzﬁ wermupumAadaeiuledansiei
Fmtumuintaulndidmuuugnems mawuiweledasseiidenadsmnmtedilifiunadluiiul

3. i ledanreiussfegeszdon)liunatunrandn (o) fsmnfiufums ssezaemy (Overiping) WiostusvieraLndY (Wrop Around) g3waxdualuluLUTBMIINMUS

v

nsdluuugyyemslalafvun Iidszesventiulaniosnn 1.50 was was cosmevnurallatiosn 0.50 wms dmSunuFuAu war 1.00 was dmiunsomulah

v ATUNWNATN
Yo UATUETINALT ERNGR n e = 7 7
' P 6w A . v O , ) Weu gendng i fin 9aNAne lvnu
4, iWendusinledunsisriusdegeoenaniauuey wulodunyevesd 2 au Fomueueuaiunds (Polyester 100% yorns side) *.m:mmuﬂmﬁummxﬁﬂmv (Polypropylene -

, e . i . o . o ooy ( . 579 %“umﬂ
100% yarns side) mzywinlodaunsizva ﬁummzlﬂmua?'uﬁaaﬁuﬂ’nuraUmv@gmuuuua:lwmutﬁumuLﬁ?umﬁ:ﬁuaqmuma‘n:sE)Lmumﬁuﬁuwu Wailumsanaudeme Tt 7 ! = :
soduenueiuingailesnmsine uesmssuusRumuum o led uaszve P Riad g

BURA . B Y%
’ WELVIRT I
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SPECIFICATIONS OF MATERIAL (7) e

SPECIFICATIONS OF MATERIAL (7)

fugmenans,

LUV UANT L e AUasMINDF TNTTULLASUNNEAY SOIL NAIL T

JEMIN NU20+580 — AN25+740

- V.

1) Soil Nail / Seil Anchor (DB28 , SD40)

2 ' v v ’ ‘Y Vv & > & Varg S~% 3 " v n 4 ¥\ iaa1 2 Dav » " » - s

Saqlszaerifoifumsnediiee SOl NAIL Hasesritliznoy Imnraafudaraamfuiiduiums Tasldaoemsliifamssumu 155 Tusougeiiy (souft 5) Tiswie o w20, 4; Wa 60 A3Y  INUUARUIIAINOUMTIAZ "UTS T woziiufinABadonnd

- L v v o Ra 3 Y

ammudduiueuiudy fifmefeamrliuddnudlvnusnada wa/vie sulassaiefidumszdfguoudiosamues {,575 90, 105 , 120 uay 135 (HufinrBaii wifi 135 4 amu"mwfaua\mywﬁu TH) ~
Toytrssmrnrmutivie T Ty Y " Y v 156 MMIDAR o usdssinougega (1) liifiu 6.0 Dadwes wazmNTBAKIANAN (NET ELONGATION) n&nndosusdeneuouii
arsarreeunsoun Wwlsmuanuminzauvsafuiduiums Tasreslafuamuifius oueIngeenULEUARILRLY

ussdumd (1) T 3.0 Dodiwas el Tinasidlunsd soL NAL/SOIL ACHOR FA0anuen 4.0 was

16 luduriamemuds vourudyledunrevirquAus a3 unss (STRENGTH RF GEOMAT) dmseusiua Taoonfumgadn 1.0 w3
Wushugusnaemquinzetintenszna 2 1 sisihangues 1.50 AT uazdlandn os12 quifenlud o3 1.30 way Taolvidandn
pB12 dmfiens 1.00 waslunay uaslidauiings 90 B3 €13 0.30 AT (SEE DETAL "A") fuhnnguilenadiuury STRENGTH RF GEOMAT
Tnunldfuardurefuauidinesi o Taod cRoUT MATERIAL fuiaiifyflaifiuafiu GROUT MATERIAL 89 SOIL NAL aadanslunguions
s Trolunquiszdumisnmifliredmanedeunssdenou Al crouT MaTERIAL Wmquinne  lunsd e
wempBalunndds  Wiswmguluuadedls upsoadndnvesnguinsliioonn 1.00 Ay

17 madih 11908 ALU-ZING Dio, 2.2 mm. ¥iegend TidnsevAowiu STRENNGTH R ceowAT Dlvingaemniullalasnn erwiiaonm
sosmuelvasiidoamnees Taedauuy 2 nfed uaz 1 1nle? adufdld vle 1 indoamnyea AN (See Detail “C7)

11 SOIL NAL Uszneusumdntesoy (DEFORMED BAR) #BASugudnm (PVC CENTRALIZER) uaz oiuilata (HEAD ASSEMBLY)
Farwandoadeil

111 Thomnindnteses (DEFORVED BAR) vsaIdusguEnmelien 28 un Fuguawliioondy sp40 yudanzdTaumsquiou
(HOT-DIPPED GALVANIZED) famumutluvieund 110 lusveu  fdaulaosan steer nuT Dyvwsinder iy 70w woy
(rgnsrerean coupLer luvioend 30 i Buusfidaioves soiL NalL orediszemndeain 70 s lA WSommmMmAN

1.1.2 vopvnunminine 8.8 yudensdlawnisguion (HOT-DIPPED cALvANZED) Demumindulumunnasgiu asTv F2329 viie
Taioenm 50 lunseu

1.0.3 uhamn (STEEL PLATE) easfunn 200 x 200 x 8 i icsiiumdndeeyufanlug (HOT-DIP GALVANIZED) amnuyduihily
PIANATEIM ASTM A123 wieluvesndr 75 luaseu

114 uns@ffedls coupLer sfpsanzatuusaidlaliiosniinfignnsnueuntin oL NAL (sp40) gulfierilugTagmsguion
(HOT DIPPED GALVAINIZED) Rprwumundulamumnasgiu astv A1s3 wislaivesnd so lunsou

1.2 S5EE¥h (SPACING) LA¥AIET (LENGTH) wes soiL NAL muuuniushififudesyduundfosiu  Jusiwouswdrraeiu/ iy ¢

(SOIL INVESTIGATION) ® Aufiriesrine  Savnsiomsdmusaiuazionasmusvazdoniien e WevseyiBnomunuauneuindumy 0.30

1.24 WAMTE1TI9 SOIL BORING TEST $173u 2 9n nsdlilnavaeuein solL BORING TEST wsalalsinsounguasuaan Iinagey Y'_—‘
aaE L deyaadlvh (FELD ReSISTIVITY TEST) (RaiBnee N x?«iiv

1.2.2 SHMTAUIRBATIMIETOTMNUBUBINA (SLOPE STABILITY ANALYSIS) Hensdlamwan  gamdedads soiL NAL & T
HORIZONTAL DRAIN ampsdiiuiuauing Teolviusasfeaamziraoniondu worsomsiinussfiineuyes SOL NAL
© (PULLOUT STRENGTH DESIGN) IfeAmmuaithuinmsimsnadoy puLLOUT TEST Tuawuw DB12 + Grout |00
123 LUUNBE I TALLEAININ PLAN , CROSS SECTION , ELEVATION wisionanzdulaiiudhers - iomamrn s s s L=130.3:@1.50 m: ‘
i

1.2.4 HAMIVATOLITIAINGY (PULLOUT TEST) UDI SOIL NAIL Taevnagouduadlitesnisorar 3 ¥oaduIuU SOIL NAL :’;f";‘:;:
uFassanuem wiemuiumafitvuna

1.3 maevguitodads soL NaL sxnazinlalaelgirfouziiy PERCUSSION ROTARY DRILLING TewlsoumhirudnuazAu * -
Tumguions vulshlummimmaremmguez | s3evenguies 2.0 AT (CENTER TO CENTER) THUEYNURINGN DETAIL "A” ANCHOR DB12
aunsonmmndoulaluiin 2020 was uiAlivgdudu

1.4 wiwnelumquoziesdafs soL NaL Fuszneuafeuarasluvgueiuds A¥umnesAeninMIBAGAIIYN (GROUT MATERIAL)
aalumguinvsroyuedauaurdusilszian 1 Tno cROUT MATERIAL Aosdgmiaraiifdied]

1,44 GROUT MATERIAL 1VI8R3e2uKes) (WATER CEMENT RATIO) W/C 1szans 0.40-0.60 mevdasmsnaanaznouriluia daumay

£h0gnAURT 0B RBNATOUAAIATEIN ASTM C 939 (FLOW CONE METHOD)

1.4.2 $20870UD3 GROUT MATERIAL sposgniffuiflonaouideiafieny 28 Su Taoiliedwimemaaey v 150x150x150 w30
100x100x100 M. FuilFindetanea cROUT MATERIAL Tlony 28 %u sxdedlanioendt 100 kse  Fefmndnanamoudintedn
flowpToond 28 fu 15U 7-14 T DAmnand 100 kse  TiaunsalylalaveyToy

1.3 nedllsmeudinlu crout MaTERIAL szapadulumumnnsg i BSS075 PART 1 )

1.5 1foly soiL NAL DlszAnEamgana  WELONABIMATEY TUIINEU (PULLOUT TEST) TwonBoadvl
151 wwnareuussianoula aoeegns crouT MATERIAL dmmidsTuusedaviueniu GrouT Tahieenm 100 KsC
152 "nasimA e Indelhioeniiora: g0 vosndeiuusseuidmasenuuinnemsiminunsuosy Rl

ynsssenen s st dmiosninasiimuateded  Tlsinusiimuemundad

DETAIL "B” UUIPWDIAUW

.

SINGLE /DOUBLE LOOP

&S
SN\
A) SOIL NAIL 872 2.0 1R ,  Unsieeeu > 152 Fu/uns Z
B) SOIL NAIL 073 6.0 WA , USFA0DU > 457 #u/um

1.5.3 IMUTIP0DUNATOLIYA (MAXIMUM PULLOUT FORCE IN TESTING , TP) Srnfiunasiaus 1.5.2 Taedmidsfuussdioou
T D e . - .
3uf (INTIAL PULLOUT STRENGTH , TA) Im#uiesas 5 ves "1 nialuifin 500 kg anshuuteageuusedadu 5 M
udaza et T Taedl T = (TP-TAY/5
154 JeveUvDBITsnouneountiatu 5 sou Tavluusarsousstussioougegadu T, 12, 13, T4 wor 15 uan¥usersoaiudingn
h : , e Ay RV ¥ g sUiaAITwaBuAUss SOIL NAIL
m7BAK7 (DEFORMATION) Y03 SOIL NAIL 8 fuvisissdisasusne 13 Trothufina@adniiom 1, 2, 4, 8 uaz 15 wPeslunsazsoy 3

v

o & - 7o 2 : X . . M j o Y ,
vy sedstaausnoussUIRumE LR (TA) nenfesfnmevaeuiuseursllesdsediresmeliinasseuimiiy 60 Wil

DETAIL "C” ATUAaIA 2.2 mm.

S

Reinforced Geomat

2. Reinforced Geomat Cover Layer , size 300 x 300 mm.
3. Drilled Hole Diameter 100 mm.
4. Soil Nail Galvanized Deformed Bar ATUNNNAN
(size and spacing os spacified on sections details) Wou @mﬁqﬁ/lﬁm gANdnA limu g/
> Greai Matanal oOAUUY /[ A nn A wnatr
6. Gelvanized lStee[ Filote’, Size 200 x 200 x 8 mm. 7 /-\C<AWW -
7. M24 Galvanized WASHER & NUT - —— T ,/7‘34"5 3
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SPECIFICATIONS OF MATERIAL (8)

voRnrusnauRTaamuedestiuns oz daaiuanadiunsdiega (Reinforced Geomat)

1. Twandeeuarinuasvewnuiedesiumsfiamzy daaiuaing i uisaige (Reinforced Geomat)

1.1 Saaminudesfumsfisenrsdaaivaaadef unsfieg ( Reinforced Geomat) ﬁnouamﬁﬁ9'§1Jmmﬂismuﬂ'm"%’umﬁusmmmgm IS0 9001
1.2 Japmietestumsfnssydaaduatndef Uussfags ( Reinforced Geomot) D¥ANMEMIMEAMEY Geocomposite UsznoumuT LERAMAIYIY

dnmamdsufiad s andentds (Reinforced mesh) tavdiloefiumsfiniaiz{Geomat) Usznoutnamefuuanade vnlrmudefudiaiy
WsgIM 150 9001 (apdwntuuazdundszaeuminuezliougnalvle) :

, . v , . .
1.3 dauiasmamnominnamdeufiodusindonads (Reinforced mesh) IulksanmnumingUnnmdey (Hexogona mesh) Tasmsdaiuana

2 i 3 1030911 1 Yo W30 Double Twist Wire Mesh TAUAINIUAEIVONLNAIAMNILOLNTONTRY (Steel Rope) YU B LU 088y

Whusses 9 dsvanm 50 wu ideswlumstousene lussuueammsiazs o limesihuissl i saueiadisza nd amanndu

131 daissmamiovinnnideuficunssmoSonads (Reinforced mesh) AnsduiiAasmUERTINaTANINGY (SRengudnaederul
naveandey) 80 (£10) Nadlums Uas 100 (£20) Dadwns mwddy

1.3.2 maddszasuumeanamnenasmad miuiuusmemU R vatua e inndoy Class A Zine-5% Aluminum dlloy (Calfan) ANMIRZIIY
ASTM A90/A90M—95c (Standard Test Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or Zinc—Alloy Cocting
Coating on Iron cnd Steel Articles with Zinc or Zinc—Ailoy Cootings)‘ﬂ?ﬂ EN 10244-2 Class A

133 13enadedlForaoahnniSenanminndsila sx7 W uosduwimdusnuguinan 8 Mdias TroRnsAdou Class A Zine-5% Aluminum
alloy (Galfan) AMWUIATFIYH ASTM A90/A90M—95a (Standord Test Method for Weight [Mass] of Coating on lron and Steel Articles with

Zinc or Zinc—Alloy Coatings) W30 EN 10244-2 Class A fiAnummmuusefiemedlaviesn 1,770 fau/maedadiunsusnien
dsraostuussdalaluding 0.3 Aladadu ‘

1.4 fandnnfosfumsfagns (Geomat) HARMIAYIRINADTHnINENTORIU (Polypropylene, PP) ¢ naziugthfuidulomunssusanmy extrusion
wazshniamedugifuuiunsaamineluduadonnTrsmurndu v iilSeedlidudefnfurioinsendnuiaqremhussmamig
winnamdsutuenosiums e .

15 fepdulesfiunisfiomr (Geomet) 1duloTndmesfimmsiomeudsresilassiuduladuphuy 3 93 Syernemelulassiuiesnfunsnou
fmFwlyosi (Void Index) laitiesninTevas 90 Lazdnnuvuiedinies 8.0 dadwny (auautRidlolrsneuhiuiainnnoudy), munu
¥eAgans1aTodn (Uitraviolet, UV) uaenusnuiawlalidonnm 140 ssruzadon

1.6 ’Saqmﬁmﬂmﬁumsﬁmwxmﬁﬂm‘%nmmaﬁumeﬁqqo (Reinforced Geomat) ﬁoqﬂquwﬁﬁmﬂmmm MM 1

i i .
2. myveayddlyYaq
FrusssarueiagierlslunnoaivaedmnaeenuunlesimusmifmunuenveshiaevesydAneumslynusidlidesnd 45 T
v ¢« v, v ¥ - & )
uorlumsiuslssdadug giuseoaausiensmfiedsenounsRnraneydadednenmsaslud
2.4 dumTedomslatunsTLTeTELUANAINIATEIM IS0 9001 VBTTanUHAR

2.2 f?wwﬂaaams"lﬁi‘umﬁmmmmgw EAD 230008-00-0106 ﬁwwﬁ‘u’ﬁmmﬁwmuﬁwﬁq (Certificate of constancy of performance) mmson
939 (Reinforced mesh)

2.3 Fuumitsfems1atuns¥uses CE Marked (Declaration of Performance) flszydojuagfenan

2.4 nik@sunddsmudusuvndmiedfegliiu 1 9 Tevszydelaramsiosdumily

2.5 Hotedan 1 Ko

2.6 VORMMUAIRWE (Technical Dota) wos¥an TnoAneszyFelseanuidnuoramuiifserdaiou

2.7 105977 (Brochure) wiodsRurdmyvimounsSan

2.8 HavadounuaNidian
281 mywesumsfaezydariumpadeunsdgs sosinemsmarouninantiufidedolalutismed summef 1 Jodl 1-2
2.82 medestumsiaestaaiumandduusiigs fesinamsnarsunnamiufidofiols mumsnd 1 Jofl 31 - 3.3

2.9 amnusuiidwesyiRlYesAeadimsssfussmisnasansfedevestumidmiafadumsfusesrmugnassvesenas
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Fnwazveamietoaiumsfasizsdaa3uaInmuie¥ULTIRaga (Reinforced Geomat)

AUt TN sonLLY T RAAILAY ! e
wunRraRnied ] 42760100 | fa
SPECIFICATIONS OF MATERIAL (8)
' auffugmmass
MMBRMIAY 4276 804 Yarssg — @aunun
TYWIN NI20+580 — NU25+740 -
myedl 1 paruiRvesmudesfiumsiing iz daeduatnadeiunsefiege (Reinforced Geomat) .
o ' ¢ o
qmauuc’ﬁ NRTgIUMITNAT DU HUHW INUNATUA
1. dndmaazaenemdnnamdeuiiciunssmnSenade (Reinforced mesh)
1.1 VIARTIUATIYOIAINY VERNIER mm 80 (£ 10)
1.2 YUPATINGEYRIANIY VERNIER mm. - 100 (& 20)
1.3 iheshugudnmasenaduaduim (Wire Rope) VERNIER mm. > 8.00
1.4 Mfa¥uurefvoadonaduadunss (Wire Rope) EN 12385 wiaifleuim KN > 403
1.5 urNgUInMIIARINIY VERNIER mm. 270 (+ 0.08)
1.6 M¥aYUusRavauaIAmY ASTM E 8 kg./sq.mm. > 38
1.7 Buuenadeuainmiy (Cooting) ASTM A90/A90M-95a a./sq.m. > 245
30 EN 102442 Class A
1.8 Idurigunaaaaiv VERNIER mm. 2.20 (+ 0.08)
1.9 Mfafuiyedsvotaaiu ASTM E 8 kg. /sq.mm. > 38
110 Waunamsiadouaeiu (Coating) ASTM A90/A90M-95a g./sq.m. > 230
39 EN 10244-2 Class A
. .
gavdesfiumsfiasy
2.1 Tndwesildnan - = Polypropylens (PP)
2.2 Wmiineemiawiiud EN 1SO 9864 g./sq.m. > 420
2.3 fAvaENAYaY (Peck Melting Point) I1SC 308 ‘c 160 (+20)
2.4 ANUNULUU (Density) 150 1183 " kg, feu.m. 200 (£40)
2.5 UV Resistance - - stabilized
26 @ - - fvsoidlen
. fuduiRny Wedszneuduhifoafiuug
3.1 Ultimote Tensile Strength (Longitudinal) UNI 11437 kN/m. > 115
3.2 Uitimate Punching Force UNI 11437 kN. > 110
3.3 Ultimote Punching Displacement UNI 11437 mm. < 500
3.4 srmzanaduusRseSenada - m. 0.5
3.5 HwilEa11e (Void Index) = % > 90
ey - wdunduledaaneriaquins eI (Strdvgth RF Geomat) Ronsznouljiudnaduihusidsaiuonlssnugnaaiiu
EEEMAAIWN
Spacing of Anchors Amdenads
o ‘¢
TWMTHEENHN
35 o] el
H () Hot Dip Zinc coated bearing steel plate
5 (D Steel cable Dio. 8.00 mm. type Bx7+IWR
g (within double twists with o spacing)
2
& (3) Steel cable Dia. 8.00 mm. type 6x7+IWR
(the edge of the rolls)
ATUNNATN
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Wou  ganfng /!}iﬂ gaudnh | 7L
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SPECIFICATIONS OF MATERIAL (9) S

SPECIFICATIONS OF MATERIAL (9)

nufugmenan

o ! Yo oA Y &
LUULUEUINTADE T NAAFNN DTS UWUNLUITIL (HORIZONTAL DRAINS) menmwnuey 4278 Mo wizg - Sy

'J:'ﬁ’)"\’ ﬂli20+580 ~ ﬂu2:+740

s o/m . /
GENERAL SPECIFICATION OF HORIZONTAL DRAIN Y ImgNALIAYGY Grosve Drain

mrseueti luTATIATN (Horizontal Drain) MNTIUaLIBEARNILLLFUEATATINTI (Typical Cross SPCtlon)

’mvﬁuwmﬂummﬂﬁ\mmwa"mﬁ.ﬁm ” S P EC IFICATI ON S

1. fuiumsiovgy shaduuguonmeargunlidesnn 3§21 Smwaadsdszim 5 o

Property Unit Result > Test Method

gty Teelidaevenuuendssdudnnmulu Material Ve
2. Andanioszanev (Horizontol Drain Pipe) TaglaWie PVC class 13.5  Huwausgudnmadsznn 2 T p—— M 50
vl i mAELEUS Y AT o Yo T ¢ ! o v o
l{":ikuﬂ .Uumnuulwm G'roove "Drom Tausou Tﬁuﬂsaqsvmbuw'%mfﬁa;mu1.*na” warftmonanilavy ‘U‘oaf? Roll width om 20-21
Wesudasnndnnoumaelnlaamuenmufuuuimus Tngmsaevoresiylvvgaesnnniiu  aaueme -
L ' Roll weight kg 17 ASTM D 5261:2003
UABZYIDULSSIIN 1.0040.20 LAY
, v - . N Thickness mm 2 ASTM D 5199:2001
3. Welusznevh Groove Drain Moadipaimuidsnuswmslumselesasuniu
v w e ‘ . o , 1 L e O pen area ratio % >20
4, Q%‘ummmmuﬁﬂm?ﬂﬂﬂ , MTNMRUENTR uazondIIAN 9 Afoweativias , nilsdefusosmsdmuedum
5 " . o By o , . 5 Tensile strength length N/mm? . 18.4 ASTM D 882:2002
Tulnsamsd 9nlsanundn fusesduingnassnngdnneuasastsefiusisma lulenansnnauny wasiieesdum :
. v v A a wmd Y9 1Y . va v v Tensile strength width N/mm? 5.8 ASTM D 882:2002
a1 ge Tungmunund iefinsaneyily Taieunay 30w Teemsumauauiifagaedsemeasuaiu 5
v o ‘a8 ¥ : ks o : - : - ion | % 168.4 ASTM 2:2002
muvemvualuiuy maremslalld 1%‘/}%a'umﬂmﬁmﬁﬂm'm"ﬂvmsﬁuﬁuﬁmuuﬁmﬁma W AIT 130 Elongation length ’ ST b Biasad
- - o .
gmihunsAne wio vuawnuvesdy fannsavereuremsiuls wesmnudbiihfedussnevtueanlvlulasma Elangation width % Lok 4 ASTH B 88212002
Tearing strength length N/mm2(kgf/mm) 62.7(6.4) ASTM D 1004:1994
Tearing strength width N/mmz(kgf/mm) 32(3.3) ASTM D 1004:1994
. |Puncture resistance v e 242144 ASTM D 4833:2000
Discharge capacity 10kPa cm3/s(HGO0.5) 34 ASTM D 4716:2004
Qischarge capacity 300kPa cm3/s(HGO0.5) 26 ASTM D 4716:2004
Compressive strength N/mm? 0.44 20% compression
Compressive strendth N/mm? 1.21 40% compression
Sulphuric acid GOOD
Chemical resistance
Salt water GOOD
Environmental PBBs/PBDEs NOT DETECTED US EPA 8270D
AU 20 U |
= - : 2 1
uIzdd 130 ‘_)‘,J FROANUANNUNU 20 HUL
DETAIL 2 (L&®9Id®) Groove Drain)
f——e*os i — » . 5
<= fendilva, lvadiRauenme
N Bl f T
5 i-j—, :Eﬂunnnmunuu% ‘ <25
‘ wnmhmuwh% : = I
A NE I R
oy ATUNNATN
SRPR—— 7
L B R oy oandpid J}Tﬂ opufnd imu bl
Mounia yoUnoU ' DONULY (\L/% 990 2 LU a7
v ¥ oy A
DETAIL 3 (L@@ans LYavaetd) A ‘
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! 20.00-40.00 M. OR AS SHOWN ON THE DRAWNGS : 20.00-40.00 M. OR AS SHOWN ON THE DRAWNGS | | 15:00-30,00 M. OR AS SHOWN ON THE DRAWNGS $ 20.00 (MiN) © 1500-30.00 M. OR AS SHOWN ON THE DRAWNGS |,
= ] B3 I . E
Sl g 9| CLEARING AND GRUBEING LIMITS ) BEING U )
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CLEARING AND GRUBBING FOR REHABILITATION OR RECONSTRUCTION PROJECT
NOT 10 SCALE

20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS

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

NOT TO SCALE

€
20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS | 20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS

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

€
!
CLEARING AND Lwasmc LIMITS

2.00

|
|

fN!%m PROFILE GRADE
!

i
|
!
I
l

CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT
NOT 0 SCALE

I
|
|
l 5
|
!
|

1

CLEARING AND GRUBBING LIMITS

ROW.

% CLEARING AND GRUBBING AT CUT — SECTION

NOT T0 SCALE

NOTES :
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. AT LOCATIONS WHERE OVERHANGING TREE BRANCHES, SHRUES,
BUSHES,ETC.SPREAD OVER CLEARING AND GRUBBING AREAS,
THEY SHALL BE CUT TO PROVIDE A 3.50 M. CLEARANCE OVER
FINISHED PROFILE GRADE.
3. SIDE DITCHES,CUT AND FILL SLOPES DIMENSION SHALL CONFORM
TJO THE TYPICAL CROSS—SECTION DRAWING.
CLEARING AND GRUBBING IN RESIDENTAL AREAS SHALL CONFORM
TO THE DRAWING FOR THAT PARTICULAR PROJECT OR AS DIRECTED
BY THE ENGINEER.

G OF ROADWAY OR FINISHED PROFILE GRADE

>

CLEARING AND GRUBBING AT HORIZONTAL CURVE

NOT TO

o KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
CLEARING AND GRUBBING

BUREAU OF LOCATION
&

DESION
o

DESIGNED : D.OH. & CONSULTANTS ICHECKED:

DATE: OCT 2015

SUBMITTED :
- (DIRECTOR OF LOCATION & DESION BUREAU) -

SCALE: AS SHOWN

DWG NO. GD-703

APPROVED :

SHEET NO. -

- s
REF. FEVSION SIGNATURE | CATE (FOR DIRECTOR GENERAL)
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1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
THE CROSS SECTION OF CUT AND FILL HEREIN SHALL BE APPLIED ONLY WTH THE DEPTH OF
CUT IS OVER 5.00 METRES FROM THE BOTTOM OF THE SIDE DITCH, AND SIDE HiLL FiLL ALSO.

>

. 3. PAVEMENT STRUCTURES AND OTHER DETAILS WHICH ARE NOT SPECIFIED IN THIS DRAWING
CUT OFF DITCH ADI
e con T BE STED SHALL BE REFERED TO THAT IN THE TYPICAL CROSS—SECTION DRAWING.

i STRUGTION

. 4. THE PROCESS OF RIPFING AND EXPOSING THE CUT MATERIALS SHALL BE MEASUKED
/ /~@:N1£Rssc1 POINT WITH EXISTING GROUND LINE (EARTH) AS FOLLOWS:
3.00 /T ) " ) , 4.1 IN CASE OF SOIL WITHOUT ANY ROCKS APPEAR ABOVE THE GROND SURFACE. THE POINT
APPROX. ASSUMED EXISTING GROUND LINE __(COUNTERSECT POINT WITH EXISTING SOFT ROCK LINE ' /
(@) IN THE DRAWING WiLL BE THE INTERSECTION POINT BETWEEN THE SLOPE OF CUT
™~ . (CIINTERSECT POINT WITH EXISTNG HARD ROCK LINE AND THE EXISTING GROUND LINE SO THE EXCAVATION SHALL START FROM THIS POINT,
2 WHEN DEPTH OF CUT > 15.00 M

4.2 AFTER THE EXCAVATION AS INDICATED IN SECTION 4.1 FOR A DISTANCE AND THE
— SOFT ROCK OR HARD ROCK WAS FOUND, THEN THE TOE SLOPE SHALL BE CHANGED FROM
——@1NTERS€CT POINT WITH EXISTING HARD ROCK UNE ) POINT @ TO POINT @ oR @ AS INDICATED ON THE DRAWING, THE STEP WIDTH
WHEN DEPTH OF CUT < 15.00 M OF BENGHING SHALL BE DIRECTED BY THE ENINEER, THE STABIUTY OF THE CUT SLOFE
ASSUMED EXISTING GROUND LINE SHOULD BE CAREFULLY CONSIDERED AND"THE UNSUITABLE TOP SOIL MATERIALS SHALL BE
- 3 \ REMOVED,
ASSUMED EXISTING SOFT; ROCK (O IHARD ROCKLINE 4.3 THE CLASSIFICATION OF SOIL, SOFT ROCK OR HARD ROCK SHALL BE CONSIDERED
N ACCORDANCE WTH THE SPECIFICATION FOR HICHWAY CONSTRUCTION BY THE DEPARTMENT

€ OF HIGHWAYS, AND ALSO SHALL BE OIRECTED BY THE ENGINEER.
ROADWAY

ASSUMED GROUNDWATER TABLE

4.4 THE QUANTITIES SHALL BE CULCULATED FROM THE CROSS-SECTION, SEPARATED FOR SOML,
SOFT ROCK OR HARD ROCK AT 6.25 M INTERVAL.
IN CASE OF MIXED MATERIALS FOR EACH CROSS-SECTION, THEN THE NEGOTIATION
BETWEEN THE OWNER AND THE CONTRACTOR SHOULD BE ARRANGED.
CONCRETE INTERCEPTION ON CUT SLOPE SHALL BE CONSTRUCTURED ON SILTY SAND, GRAVEL
LATERITE, SOFT ROCK OR SHALE, BUT BE NOT NECESSARY ON SHALE SOLID ROCK AREA.
. THE LONGITUDINAL SLOPE OF CONCRETE INTERCEPTOR IN NOTE 5 SHALL NOT BE LESS THAN
0.3 PERCENT.
EACH SECTION OF CONCRETE INTERCEPTOR SHALL BE 0.50 M LONG PRECAST CONCRETE AND
SHALL NOT EBE GREATER THAN 15.00 M FOR CAST-IN-PLACE CONCRETE. ALL JOINT SPACES
SHALL BE 0.005 M. WIDE WITH MORTARED FLUSH ON (THE RATIO OF PORTLAND CEMENT : SAND
IS 1: 2 BY VOLUME)
. BENCHING SHALL BE REQUIRED ON EXISTING GROUND SLOFE OR EXISTING ROADBED IN THE
PORTION OF EMBANKMENT. THE NUMBER OF STEPS FOR BENCHING DEPENDS UPON THE HEIGHT
s e OF SLOPE. THE HEIGHT OF EACH STEP SHALL BE DIRECTED BY THE ENGINEER, AND THE WIDTH
¢ IN GENERAL, BENCH WIDTH IS 2.00 M EXCEPT CHANGING THE INTERCEPT FOINT ASSUMED GROUNDWATER TABLE — e OS2 SHALL B PERMITED FOR COMPACTED EQUIPWENT. AND THE DENSITY OF THE FOMPACTED
OF EXISTING EARTH TO THE INTERSECT POINT OF EXISTING ROCK THEN THE BENCH R ASTE MATERIAL- MATERIAL SHALL NOT BE LESS THAN 95 PERCENT OF STANDARD PROCTOR.
MIDTH 204, YARY ACCORDING R0 FIELO- CoROToN. e e e il e Pt iy (:‘.T:Egggfsﬁgﬁ e (e « TROM TS seins e 9. BEFORE CONSTRUCTNG PAVEMEKT STRUCTURES, IF GROUNDWATER SEEPAGE APPEARS ON CUT
=% o » : Fe7 SEETIEEE SR SLOPE OR SIDE HILL FILL AND SEEMS T3 DAMAGE THE ROAUWAY, THE DRANAGE LAYER
OR SUBDRAINAGE AS SHOWN ON THE DRAWING SHALL BE APPLIED.
10. CONCRETE INTERCEPTOR SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH
NToYTP‘CAL CR?OS - SECE&E N OF 20 MPa (204 KG/CM?) FOR 0.15x0.15x0.15 M CUBE AT 28 DAYS.
1. THE REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 WITH THE MINMUM CLEAR
CONCRETE COVER OF 0.025 M.
. 12. P.V.C. PIPE SHALL BE D—PLAST RIGID TYPE CLASS 13.5 (PLAIN ENDS) CONFORMING TO TIS. 17.
13, DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF SOIL CONDITION, DEGREE
OF EROSION , WATER VELOCITY, RAINFALL INTENSITY, SLOPE, AND AMOUNT OF DISCHARGE
0.075 0.50 0.075 JONT (SEE NOTE(D) T THE DITCH. '
l I l ; ) 0,005 / 14. IN CASE HEIGHT OF FILL > 6.00 M. AND IN CASE OF RESTRICTED CONSTRUCTION BOUNDARY,
= THE SLOPE SHALL BE DESIGNED BY THE ENGINEER.
200 A n /

CARE y SHOULDER FOR EMBANKMENT PROTECTION
WHEN HEIGHT OF FILL > 6.00 M

e W—BEAM GUARDRAIL OR CONCRETE BARRIER

/CONCRETE CURB & GUTTER AND R.C. DRAIN CHUTE

£ 2
SLOPE PROTECTION (IF NECESSARY) ~ EONL 2\

<% 4.00

o

CONCRETE INTERCEPTOR EVERY BENCH >
FOR EARTH OR SOFT ROCK CUT SECTION RN

PROFILE GRADE
SLOPE PROTECTION

o —

o

/
/
[1.03
|

~
SLOPE PROTECTION (IF NECESSARY) -

~

SAME SLOPE

~

3.00 (MIN)
5%

DITCH LINING G

SUBDRAIN (IF NECESSARY) —/ TT=—
SEE NOTE (@) T

6.00 (MAX)
HEIGHT OF FILL (H)

H/2 MAX
o

0.50 Q.075 TABLE 1 DETAIL OF CUT SLOPE (IN GENERAL)  TABLE 2 DETAIL OF FILL SLOPE (IN GENERAL)
- ~ CONCRETE LINING

(F NECESSARY) #6 i 0015 SOPE TYPE OF MATERIAL A TYPE OF MATERIAL
15:1 (H:V) (H:V)

#6 MM © 0.15

#9 MM © 0.15 11 EARTH 1.5:1 EARTH

® ] #3 MM @ 0.15 1/2:1 SOFT ROCK 11 ROCK
Qoo 4 1/4:1 HARD ROCK

%6 MM © 0.15 \ / o o REMARK :
sl
THE SLOPES SUGGESTED IN TABLE 1AND TABLE 2 SHALL BE CONSIDERED AS A GENERAL GUIDELINE ONLY.

APPROPRIATE CUT AND FILL SLOPES SHALL BE CONFIRMED BASED ON GEOTECHNICAL/GEOLOGICAL
150 | SHEAR KEY CONDITIONS OF THE PROJECT SITE. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL CARRY OUT SLOPE

STABILITY ANALYSIS OF DEEP CUT/ HIGH FILL BASED ON ACTUAL GEOLOGICAL CONDITIONS AND SHALL
BE APPROVED BY THE GEOLOGIST OR ENGINEER.

0.
VARIES
0.30-0.60

e

0.30-0.60
7
ol

VARIES

0,30
[ 0.30 I

3—#6 MM \
2912 MM
L]

. [=1
0.03 \—o' 1_ 015
55 Tl 6045 Lo 3-¢6 1M SHEAR KEY (SEE NOTE(T))

+—#6 MM

Q.075,

DETAIL OF CONCRETE INTERCEPTOR CROSS — SECTION OF CONCRETE PROFILE SECTION OF CONCRETE INTERCEPTOR KINGDOM OF THAILAND

) < . MINISTRY OF TRANSPORT
soms T 'SZTLERCEPTOR AT SHEAR E<E:2 SORE ree DEPARTMENT OF HIGHWAYS

STANDARD DRAWING

g CROSS —~ SECTION FOR DEEP CUT AND HIGH FILL

3 DESIGNED 1 D.OK. & CONSULTANTS ‘cnecxsu; R O " IDATE: OCT 2015
v

[

L

a SUBMITTED : : SCALE: AS SHOWN
« (DRECTOR OF LOPATION & DESIGH BUREAY)

5] DWGNO. TS—401

3

¥ APPROVED :

=z

&

REF. REVISION SIGNATURE | OATE (FoR LRECTOR n‘&) SHEET NO. 198




L (MAX. 3.00)

12
(SEE NOTE 9) o 1

o , T N
%\ - D — = =

_4___________.L FLOW LINE g—¢ — - —— - = —— - ———2e FLOW LINE Q—T—-——~— — - —— - —==— FLOW LINE

INTERIOR JOINT SPACE———1 T /
SHALL BE MORTARED

FLUSH ON LOWER HALF

OF PIPES (CEMENT AND
SAND RATIO 1:2 BY VOLUME)

. ) CM Pt
._.‘ ————————— e ——§ o :# 5 5
i MORTAR 1:2 BY VOLUME _.lél_. RUBBER' RING
TONGUE AND CGROOVE TYPE BELL AND SPIGOT TYPE BELL AND SPIGOT TYPE
| WTH RUBBER RING
SN t i
= - PIPE CONNECTION DETAILS
e NOT T0 SCALE
Y ("
TABLE 1 SPECIFICATION NOTES :
BELL AND SPIGOT TYPE R.C.PIPE CULVERT|  INSIDE WALL MIN. CIRCULAR CRUSHING LOAD | MAXIMUM ULTIMATE COMPRESSIVE OVER FILL ON 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
CLASS DIAMETER m REINFORCEMENT TO PRODUCE  [CRUSHING LOAD STRENGTH FOR 15x15x15 CM.|  R.C. PIPE 2. REINFORCED CONCRETE PIPE CULVERT CLASSES 2 AND 3 SHALL
.. X . CONCRETE CUBE AT CULVERT NOT
4 L (MIN. 1.00) - () (cm) (oM. /M) v:D?rg iunoc;:%:& e 28 DAYS AGE MORE THAN CONFORM TO TS 128.
| | (SEE NOTE 9) | (o) CRACK LENGTH 3. CEMENT , STEEL REINFORCEMENT , AGGREGATES AND TEST
N
iy = J i _1 - — HER QUIER (KG./M.) MPa.(KSC.) (METERS) METHODS USED FOR R.C. PIPE CULVERT SHALL CONFORM TO THE &
(3] - » O
»-I o A 4~ o =0 5 ~ e Py ~ ~ REQUIREMENT OF TIS. 128 OR TO THE DEPARTMENT OF HIGHWAYS
STANDARDS.
' 40 6.0 25 e 4,080 6,120 3.1 CONCRETE COVER FOR SINGLE LAYER CIRCULAR REINFORCEMENT
5 2.0 38 ~ 5100 7,650 SHALL BE 0.35 TO 0.5 TIME OF WALL THICKNESS
(MEASURED FROM INNER WALL)
60 L 57 - 6:120 8,180 > 35 (357) 100 3.2 CONCRETE COVER FOR DOUBLE LAYERS CIRCULAR REINFORCEMENT
. &, s s 2 80l o[- 9.5 58 3| -4 T BAB0 [ 12,24000 & a2 gk e e ] . _ SHALL BE.2.5. CM..IN AVERAGE BUT'NOT LESS THAN 1.5 CM. . &
: i S N R o ) ) o . 3.3 LONGITUDINAL REINFORCEMENT SPACING FOR PIPE SIZE ® 50 CM. ’
100 1.0 7.0 5.2 10,200 15,300 :
OR SMALLER SHALL BE A MINIMUM OF 4—# 4 MM. BARS OR
120 12,5 8.9 6.8 12,240 18,360 Y, J 8-9 4 MM. BARS FOR PIPE ¢ 60 CM. OR LARGER.
150 150 125, os 15,300 22,950 40 (408) i 3.4 CIRCULAR REINFORCEMENT SPACING FOR PIPE SIZE ¢ 30 CM.
i 70 # 80 CM. SHALL BE 10 CM. OR LESS AND FOR PIPE SIZE
2 J 30 5.0 1.5 - 1,990 3,060 N © 100 CM. TO ¢ 150 CM. SHALL BE 15 CM. OR LESS BUT NOT MORE
o T N ~ — ] 40 6.0 - _ 2650 ° 4,080 THAN THEIR WALL THICKNESS.
o o 4. THE CULVERT WHICH HAVING TRANSVERSE REINFORCEMENT IN ELLIPTICAL
50 7.0 15 - 3,320 5,100
| L (MIN. 1.00) L] . CAGE AS SPECIFIED IN THE TIS. 128 SHALL NOT BE USED.
(SEE NOTE 9) i : 3 60 7.5 1.5 = 3.980 6,120 g = (387) dd 5. PIPE MAY BE EITHER BELL AND SPIGOT TYPE OR TONGUE AND GROOVE
’ TYPE AS DIRECTED BY THE ENGINEER.
80 9.5 4.0 = 5,300 8,160
TONGUE AND GROOVE TYPE 6. CULVERT JOINTS SHALL BE MORTARED AS SHOWN ON THE DRAWING
b ne . 32 80 10,200 WITH CEMENT MORTAR (1:2 BY VOLUME)
DETAIL OF R.C. PIPE CULVERT 5 -
NOT To SCALE 120 12.5 541 38 7,960 12,240 7. CULVERT JOINTS WMITH RUBBER RING SHALL BE USED WHEN INSTALLATION ON
150 15.0 7.2 55 9,950 15,300 / / THE SOFT CLAY WITH CBR. < 2%
. 8. RUBBER RING SHALL CONFORM TO TIS. 237
D+2T+14 W ’ 9. CULVERT LENGTH (L) SHALL BE 1.00 M. UNLESS OTERWISE SPECIFIED.
7 D+2T 7 .6 M © 040 1 2-¢ 8 MM. AROUND TABLE 2 PIPE END DETAILS 10.REINFORCED CONCRETE PIPE CULVERT CLASS 2 SHALL BE USED
| R.C.PIPE CULVERT| INSIDE WALL PIPE END DETAILS (CM.) UNDER: RAVEMENT,
4 : : 1 CLASS DIAMETER m 11.REINFORCED CONCRETE PIPE CULVERT CLASS 3 SHALL BE USED
~ : [ - © (M) BELL 8 SPIGOT TYPE TONGUE & GROOVE TYPE GNDER! SERWALIC
I =] (c™m.) \ t L\i t 15
i 2 d (MIN.) a b c d
i 30 5.0 6.0 6.6 0.4 8.5 15.0 1.9 0.8 2.3 3.0
: i :
x E 4 CLEAR (TYP.) | i ol 40 5.0 6.7 7.6 0.4 9.7 18.0 23 1.0 2.7 30
o~ e — o
o
Py 4 & 50 7.0 7.0 8.6 0.4 105 | 210 2.8 1.0 3.2 40
[N
i 60 7.5 7.6 a1 0.4 14 | 225 28 1.5 3.2 40
| _ 283 KINGDOM OF THAILAND
L 1 80 9.5 8.9 1.1 0.4 13.7 285 3.8 1.5 4.2 4.5 MINISTRY OF TRANSPORT
T x| DEPARTMENT OF HIGHWAYS
Lir’_ - 100 11.0 9.5 12,8 0.4 150 | 330 43 2.0 47 45 A
PROPOSED PIPE CULVERT STANOARD DRAWING
5 2—RB 6 MM. AROUND R.C.COLLAR 120 12.5 10.1 14.1 0.4 16.5 37.5 4.8 25 5.2 5.0 R.C. PIPE CULVERT
S 8 6 MM. © 0.40 DIMENSION AND REINFORCEMENT DETAILS
& .C.COLLAR EXISTNG PIPE CULVERT 150 150 . | 100 16.6 0.4 177 | 450 5.7 3.0 6.3 6.0
3 W = 15 CM. FOR D LESS THAN 60 CM. e O v -
"—l‘ W = 20 CM. FOR D EQUALS TO 60 CM. OR MORE DESIGNED : D.OM. & CONSULTANTS {CHEEKED’ & DESIN DATE: OCT 2015
; . - A ~
2 TRANSVERSE SECTION LONGITUDINAL SECTION ) ; . . SRNTTED SCALE: AS SHOWN
o (DIRECTOR OF LOCATION & DESIGN BUREAU)
‘,':‘ DWG NO, DS—101
L PIPE EXTENSION APPROVED S
b NOT 10 SCALE oy p— ot | one R B i) SHEETNO. B9
5




5 Q\J%/

N lL e TABLE OF REINFORCEMENT
1 ¢ T BAR | SIZE D=60 D=80 D=100 D=120
T T i T :
+ 11 M i MARK | ¢ (MM.) NO.| LENGTH | NO.| LENGTH | NO.| LENGTH | NO.| LENGTH
1 I T
T l . | ) ) n 12 1] 34 1 498 -1 - = =
— ! _L!— Gl Y ! _ u2 16 - - - = 27 s3sT | 2 658"
1 L ———
1 T T "JI © 1l 8 u 12 8 80 8 80 8 80 10 80
— _"—:I — L2 16(12) | 2 107 2 107 2 132 2 132
<7\ ]
% 21 o (&} 16(12) | 2 120 2 120 2 145 2 145
30 k- m,m,mj wi ) . L4 16(12) | 2 133 2 133 2 158 2 158
— & — D s 16(12) | 2 146 2 146 2 7 2 171
< £ ! o
i) { B3-85 © 45 Ll < - L6 16(12) | 2 159 2 159 2 184 | 2 184
Q /. wi L7 16(12) | 2 = 2 172 2 197 2 197
WA . [ L8 16 - - - - - - 2 120
_____ A\ l—————ljr- °l L I Y Le 16 - - - - - - 2 225
2
__! gl i —‘9‘( wi 12 4 19 4 165 4 165 4 211
B1 16 - = - - 1 162 1 185
'—86 J
| L1045 { B2 16 - - - = 1 174 1 197
- £ J B3 12 - - - = 1 220 1 242
@-I PLAN @J B4 12 - = = = 1 272 1 294
: ’ PLAN B5 12 = = - - - - 1 346
86 12 3 - 3 - 3 = 3 =
H 12 2 122 2 169 2 181 2 225
W2 | 12 - - - - 2 177 2 223
REINF. (KG.) 32 41 84 . 111
CONC. ( M. ) 0.8 12 20 2.8
)|
. | ] NOTE: FOR #60 & ¢ 80 PIPE CULVERTSL2-L7 SHALL BE #12 MM. REBARS
777 7 7 = ]
1
= i
i TABLE OF DIMENSION
=0 {
] [=)
DIA. DIMENSIONS
° g i o) oF LH WALL
¥ “© : _ PIPE ICKNESS A
sva I e : by T [s=21]s=151
TRk . ; f_’]__ - UL AP L) i =] i - T N L e &
v s son. unoER e Pip E ity ‘/ ‘/ - 80 .75 1o . % '
'5 LEAN CONC. 80 9.5 150 120 k
10 SAND BEDDING 25 MIN. UNDER THE PIPE 100 ] 150 | 120 173 122 | 341 | 145 | 135 | 143 | 196
120 5
'15 25 I 5 (EARL COHE 12.5 190 | 150 | 219 | 145 | 411 | 168 | 155 | 166 | 246
™N—————15 SAND BEDDING
NOTE :

40
. ALL DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.

2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

SECTION -
NOT . To SCALE . STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,”
(=]
-«
r =2 BAR DIA
+
u

SECTON ®-@
TO SCALE

NOT

|

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

L2 TO L9 © 30
r—‘——‘] GRADE SD 40 FOR DEFORMED BARS.
4. CLEAR CONCRETE COVER SHALL BE 4 CM. UNLESS OTHERWISE INDICATED.
12 T0 L7 @ 30 SYMM. ABOUT ' ua ! 5. LOCATIONS OF LAP SPUCE OF REBARS SHALL BE APPROVED BY THE ENGINEER.
| l € i I-L-] 6. LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETERS.
| 7k ! 7. ALL CONCRETE EXPOSED CORNERS SHALL HAVE 2 CM. CHAMFERS UNLESS
i A —— v Vi OTHERWISE INDICATED.
7 ! AV 2 8. DIMENSIONS OF HEADWALL AND QUANTITIES OF MATERIAL SHOWN IN THE
1; | |: A ): 2 TABLES ARE FOR EMBANKMENT SLOPE OF 2:1 ONLY FOR EMBANKMENT
|/ 1 A I : ',:2 BAR DIA. SLOPE 1.5:1, ALL DIMENSION SHALL BE WORKED OUT FROM DIMENSION
A Ll /': v [/I:Z | ! OF A" AS SHOWN TOGETHER WITH THE FLARE ANGLE OF 30" AND THEN
14 |,' */ 14 | Ill H L2 TO L9 QUANTITIES OF MATERIALS SHALL BE CHANGED ACCORDINGLY.
L¥T | |: vl /l/l/l | ! 9. UNLESS OTHERWSE SPECIFILED, THESE HEADWALLS SHALL BE USED FOR HIGHWAYS
[ I I * | Ll CLASS D AND CLASS 1.
== =F=h= I 1 t - 10.FOR ROLLING AND MOUNTAINOUS TERRAINS,THESE HEADWALLS
_____ _——a] == i: ==
B I —— gt s il SHALL BE USED AS NECESSARY AND DEPEND ON SURFACE RUNOFF CONDITIONS.
L | |
w‘—
i A —— S
: . o KINGDOM OF THAILAND
g6 MINISTRY OF TRANSPORT
i U o4s | | (i 645 DEPARTMENT OF HIGHWAYS
’ Ut & U2 STANDARD DRAWING
g CONCRETE HEADWALL FOR R.C. PIPE CULVERT
£ END VIEW END VIEW BAR BENDING DIAGRAMS WING WALL TYPE FOR SINGLE CULVERT
g NOT T0 SCALE
T R . BURCAU OF LOCATION .
4 ?gTAlLS FOR 260 &masao PIPE CULVERTS DETAILS FOR #100 & #120 PIPE CULVERTS DESIGNED: B & CRATHTS | CHECKED: —_seesan e B ws
2 SCALE NOT T0 SCALE :
g . = . ' . e m SCALE: AS SHOWN
o (DIRECTOR OF LOCATION & DESIGN BUREAU)
3 DWGNO. DS—104
3 APPROVED : A
g REF, REVISION SIGNATURE j DATE (FOR DIRECTOR GENCRAL) SHEETNO. 92




= — oA %‘9@/

£ €
SYMM, ABOUT ® SYMM, ABOUT TABLE OF REINFORCEMENT
l l s FOR 960, 80, $100, & #120 CM.
| ’ | FOR 2 PIPES FOR 3 PIPES
- J gaR | S - - :
B TR R | ! A ] i ¢ D = 60 D = 80 D =100 | D =120 D = 60 D = 80 D=100 | D = 120
‘ : — . v —_— :
| R Y ! | ! R ! | ! (mm.) oo TLENGTH | NOJENGTH |NO. | LENGTH [NO. [ LENGTH [No.| LEnGTH [No. | LENGTH |NO. | LENGTH |NO. | LENGTH
- " | F— p— I | P— - . . y 1 . T 5 J
- | IR I = : wv e e R S VRS % ARSI S S e e } cnpias [ { W }. { S VUSROS FURROR IVUOr -1 S ISSUET- WG (0 W TS - k QNS N V8 UG- - PR S IO PPV & - TV B 315 tmc o345, A e 40T 0 02 502
1 [} ) 1 !
ULkt & W 1 | | | ] U2,H1HZ & Wi ' l ' i | | i B2 2 |1 | 246 1| 33 | 1] 344 |1 | 387 |1 366 | 1 476 | 1| 514
! e "y 1 | | 1 g !
: 1 . H leg | Ik ? HT o B3 12 |1 202 | 1| 382 |1 31 | 1| 440 |1 412 1 ss2 | 1| sz | 1| 630
B1+ -I_L 0 1 | | 3| I 1
R4 b ! [ 1 i w1 i l i B4 12 |3 - |3 = 1| 308 | 1| 487 |3 - I3 - 1] se8 | 1| 677
S, et : L S P R B :
o/ o o ._,:T =35 7 ey e e ——t o —t — BS 2 |- - - - 1] 444 [1] s33 |- - - - 1| 614 | 1| 723
c/2 ]
3 Q I o L—a'_ = ! ) 2 11 - |- = s - s - 1-1 - 1-{ - [3{ - |3t -
N ) wi E_BZ wi 2 L = 2
) et ) < 3-BS o 40 < Hi 12 |- - = - 2| w77 | 2| 223 |- - - - 2| 177 |2 223
— = o
~ - - - - - - -
:t):iﬂ_j: :|:! =+ H2 12 |- 2| w 2] 235 2| w1 |2 235
e =] Lol scas — v NS D e —— e | &} 12 9 8 I 85 12| 105 |14 1ws N 85 |14 BS |16 105 (18] 105
Lgs !
l—m g & o 2 16(12) |10 - |12 - 2| 132 |2 132 |0 - |2 = 2| 132 | 2| 132
. - o™
l__uo_w_____l L3 16(12) | 10 - 12 - 2 145 2 145 10 - 12 - 2 145 2 145
e L4 16(12) |10 - 12 - 2 158 2 158 |10 - 12 - 2 158 2 158
' ' s 16(12) |10 - 12 - 2 m 2 17 10 - 12 - 2! mn 2 m
@_I - L6 16(12) |10 - |2l - 2| w16. | 2| 18 |10 - |2 = 2| w16 | 2| 18
PLAN PLAN ' w7 16(12) | 10 - 2] - 2| w7 | 2| 197 |10 - | - 2| 197 |2 197
L8 16(12) | 2 160 2 180 - = 2 210 4 180 4 160 - - 2 210
€ Lo 6 |- . - = - - 2| 225 |- - |- - - - 2| 225
SYMM, ABOUT oU
| ABOUT uo 16 |- - - - 2| 205 | 2| 225 |- - |- - 4| 205 | 4| 225
ut 12 1|, 494 1 638 - - - - 1 778 1 614 - - - -
v2 6 |- - |- - 2| 705 | 2| 44 |- = | = = 2| 4715 [ 2| 1038
H1 12 2 122 2 169 - - - - 2 ‘59_ 2 122 = - - -
w 12 |4 119 [ 4| 165 |4 165 [4]| 211 |4 165 | 4 19 | 4| 165 [4 | 2n
NOTE: FOR # 60 , ¢ BO PIPE CULVERTS,L2—-L8 SHALL BE #12 MM. REBARS
i
——
[ erss TABLE OF DIMENSIONS TABLE OF QUANTITIES
Py DIMENSIONS Dc'):: CONCRETES REINF. BARS, TOTAL WT.
,,,,, e L ALL MULTIPLES - 2 PIPES|FOR 3 PIPES| | T Q-HOW) M || (1—HDWL) KG -
S B Loy e . [ PIPES | e e e e e e
s ek < b i R -] o~ “IFor 2" PiPES|FOR 3"PIPES|FOR "2 PIPES|FOR "3 'PIPE
48 | H| ¥ E{F|C|E|F = - >
S=1.5:1 60 | 75 12 1.6 50 63
60 75 | 1no | so [127] 95 [120{195|357{ 212 | 315 [ 477|332 80 95 18 23 64 79
80 95 | 150 | 120 [173]115|140|239| 447|256 (379|587 |396 100 | 1o 3.0 4.0 121 151
100 1.0 150 120 {173|135|170|292| 511|315 | 462 681|485 120 12.5 4.0 5.3 14 175
@ ps 120 | 125 | 190 | 150 [219]155|190|335| 601|358]525] 781|548
= e i
NOTES
x| < 1. ALL DIMENSIONS ARE IN CENTIMETERS UNLESS OTHERWISE INDICATED.
o o ; 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE
g & STRENGTH OF 20 MPa.(204 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
@ CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE
V777777 = 1 777777 [= 3. REINFORGING STEEL SHALL CONFORM TO TIS.20 GRADE SR 24 FOR ROUND BARS AND TiS. 24
}—15 MIN. UNDER PIPES ol 3 [—25 MIN. UNDER PIPES GRADE SO 40 FOR DEFORMED BARS .
— 40 !
9l v
1 81 4. CLEAR CONCRETE COVER SHALL BE 4 CM. UNLESS OTHERWISE INDICATED.
20 SAND BEDDING f’ofﬁn"o%m 5. LOCATIONS OF LAP SPUCE OF REBARS SHALL BE APPROVED BY THE ENGINEER.
L8 452 6. LAP LENGTH SHALL NOT BE LESS THAN 24 BAR DIAMETERS.
20 7. ALL CONCRETE EXPOSED CORNERS SHALL HAVE 2 CM. CHAMFERS UNLESS OTHERWISE INDICATED.
8. DIMENSIONS OF HEADWALL AND QUANTITIES OF MATERIAL SHOWN IN THE TABLES ARE FOR EMBANKMENT
SECTION ‘A’ SECTION 'B' SLOPE OF 2:1 ONLY FOR EMBANKMENT SLOPE 1.5:1, ALL DIMENSION SHALL BE WORKED OUT FROM DIMENSION
OF "A" AS SHOWN TOGETHER WITH THE FLARE ANGLE OF 30° AND THEN QUANTITIES OF MATERIALS SHALL BE
DETAILS FOR ¢60 & ¢80 PIPE CULVERTS DETAILS FOR #100 & ©120 PIPE CULVERTS CHANGED ACCORDINGLY.
NOT T0 SCALE Not T SCALE 9. UNLESS OTHERWISE SPECIFILED, THESE HEADWALLS SHALL BE USED FOR HIGHWAYS
CLASS D AND CLASS 1.
10.FOR ROLLING AND MOUNTAINOUS TERRAINS,THESE HEADWALLS
SHALL BE USED AS NECESSARY AND DEPEND ON SURFACE RUNOFF CONDITIONS.
. vARIES s KINGDOM OF THAILAND
w8 E YA
¥ s o/ 7 SAPUA MINISTRY OF TRANSPORT .
o/ =S5 BAR DIA R~ DEPARTMENT OF HIGHWAYS
,m2BARDA - =2 BAR DIA Q <4 =5 BAR DIA. STANDARD DRAWNG
g _4_0_J I 60 £ o 30 o CONCRETE HEADWALL FOR R.C. PIPE CULVERT
¢ WING WALL TYPE FOR MULTIPLE CULVERTS
b} X BUREAU OF LOCATION <
é L1 L2 TO W10 U1 U2 DESIGNED : D.0M. & CONSULTANTS quEcKED:‘ g pesox DATE: OCT 2015
<
2 SCALE: AS SHOWN
g BAR BENDING DIAGRAMS : SUpMTTED ¢
N DIRECTOR OF LOCATION & DESICN BUREAU)
“.: NOT TO SCALE 4 DWG NO. DS-105
<
2 APPROVED : 2
: RET. ROVISION sonatre | paTe (FoR oeECTOR ‘M) SHEETNO. 93




e e e /

* ¢ IF DISTANCE 3 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. UNING WITH PLAIN CONCRETE NOTES : .
: (5 CM. THICK) .
CUT SLOPE VARIES 1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.
2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

bt o it ?RADE - : b VARIES : — 0.20 | . STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
5[ / T T B T ] CEMENT SHALL CONFORM 10 IS, 15 TYPE T"PORTLAND CEMENTOR APPROVAL YYPE ™™™ ™
E oD}\ A 3. REINFORCING STEEL SHALL CONFORMED TO TIS 20 GRADE SR 24.
E4v = 4 THE THRCE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE ARSA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.
7 § = Z I CASE OF RAINFALL INTENSITY IS OVER 10 IN /HR, DITCH LINING SHALL BE DESIGNED BY THE ENGINEER
2 § 2 § 5. DITCH UNING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SCIL CONDITION, EROSICN AND THE DISCHARGE
§ v § ¢ 6 MM. © 020 M. IN THE DITCH GENERALLY, DITCH UNING SHALL BE CONSTRUCTED IF ROADWAY GRADE EXCEEDS 6%
. l g Eﬁﬁiaﬂﬁ Asugor;:m G. IN CASE OF LENGTH OF DITCH > 500 M. DITCH UNING SHALL BE DESIGNED BY THE ENGINEER
weep HOLE AND. FILTER MATERIAL Corp-eiae) A 7. CONCRETE DITCH CHECK SHALL BE CONSTRUCTED FOR TYPE Ul AND TYPE Il OF THE LINING GENERALLY
| 40 lo.50 oR vaRiEs| 0.80 | (see oETAL) ! |o:50 or vaRES| THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M. 120 M., 100 M. AND 80 M. FOR ROADWAY GRADE OF
] 6%, B, 10X AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
"Q:’E | PLAIN CONTSRETE DITCH UNslcrLc);: ZJTPE IV SIDE DITCHT!;'OR VILLAGE SEC‘llglri AND BY THE APPROVAL OF THE ENGINEER FOR THE PARTICULAR TYPE OF TERRAINS.
8. FOR TYPE IV THE CONCRETE SIDE DITCH WITH R.C. COVER FOR CROSS WALK SHALL BE USED AT COMUNITY AS DIRECTED

+ + I DISTANCE 3 50 CM. PROVIDING SODDING BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL THE JOINT WIDTH BETWEEN SECTIONS SHALL
T, SLOPE VARIES ’(F7 %STA;‘H%; 50 CM. LINING WITH REINFORCED CONCRETE NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WiTH 4:1 MIXTURE RATIO
’ ) 9. CONCRETE DITCH TYPE V AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADIENT OR THE AREA IN WHICH NARRQW.,

2 PROFILE GRADE CONSTRUCTION JOINT OF 1 CM. WIDTH MUST BE PROVIDED AT THE INTERVAL OF 10 M. AND FILLED WMTH MOTAR 1:3 BY VOLUMN.
o]  [———concReTE piTeH cHEck ety YARES i
§§ [ eoreu . 3-RE. COVER Qi & 030 . CONSTRUCTION DETAILS
=5 / / 0 MM. © 0.15 M.
2 Q; s = ~ = R TYPE |, TYPE I CONCRETE DITCH LINING
= &2 E3 \\ N //7\_“5“0 JOINT SEALER 1.1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WATH THE DRAWINGS AND
§ ' ZU E \\\\ § // / 2 CM. THICKNESS FOR BEARING THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO
- S 0| I il O . St R | A A I .. .. _THE ROADWAY GRADIENT e
___________ #: 6 M. 16:0.20 M. \\\\ g //// 1.2 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH OF 18 MPa.(180 KSC.) FOR 15x15x15 CM. AT woavs. |
! WEEP HOLE AND FILTER MATERIAL \\\\ //// 1.3 BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
}ﬂ’-l 0.20 ! (SEE DETAIL) N4z CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND 3.00 M. MAXIMUM FOR
B al N - TYPE Il, THE JOINT WIDTH BETWEEN SECTIONS SHALL NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED
| o040 |o.50 0R VARIES 0.80 WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
' 1.4 REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS 20 GRADE SR 24 LAPPING FOR ¢ 6 MM.
TYPE Il REINFORCED_CONCRETE DIT DETAL FOR R.C. BOVER) FUR ICROSS Witk REINFORCING STEEL SSHALL BE 25 CH. MINIMUM
= U B T T ol S R s il TN ¢ AR WU i S LIRS RENFOROING. STEEL SHALL ALSO"BE WELDEDWIRE FABRIC WITH THE SPECIICATIONS’AS FOLLOWS™ " "+ * wain vy - s m |
o ¥ * 1.5.0 SPECIFICATION SHALL CONFORM TO AZSHTO ‘DESIGNATION M 55-75 (ASTM DESIGNATION A 185-73) AND
+ + IF DISTANCE 3 50 CM. PROVIDING SODDING . AASHTO DESIGNATION M 32—78 (ASTM DESIGNATION A 82-76)
ANY NATURAL SLOPE : VARIES OR EXISING GROUND 1.5.2 LAPPED SPUCES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM

IF DISTANCE < 50 CM. LINING WMITH MORTAR RIP—RAP
T SLOPE VARIES VARIES 0.15 0.03
I 2.5 CM. CHAMFER

1.5.3 MESH SIZE OF THE WIRE FABRIC IS 27x2" 5
1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA MUST BE AT LEAST 0.730 CM./M.
{IN EACH DIRECTION) AND THE WELDED WIRE FABRIC SHALL BE SMOOTH AND THE WELDED JOINT SHALL NOT

PROFILE_GRADE _ _

& —_— LOOSE OVER 1% WHILE PLAGNG FOR CONSTRUCTION OF CONCRETE DITCH LINING
R PAVEM 1.5.5 CONCRETE SHALL BE CURED AFTER PLACING
DRAIN HOLE—/ | N~——— ¢ 61M.
9 000 My ——@® ¢ 9uM. 0 025 M-\_J, TYPE ll MORTAR RIP — RAP DITCH LINING .
2 \ r a
E @ @ OMM. © 0.25 M. 2.4 THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO. 1.1
o 2.2 THE STONES USED FOR RIP — RAP DITCH LINING SHALL WEIGHT 20—45 KG. EACH AND AT LEAST S0X% SHALL WEIGHT
g ® MM, MORE THAN 35 KG. STONES SHALL HAVE SUCH AND DIMENSIONS AS TO MINIMIZE THE INTERSPLICES AFTER
- 0.30 0.08 ’ PLACING. THE THICKNESS CF THE STONES SHALL BE APPROXIMATELY 15 CM.
D 2.3 THE LARGER STONES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL
E V CONCR DITCH AT HILLSIDE STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS
[o.50 or varies] SCALE 1:125 _
TYPE Il MORTAR RIP—RAP DITCH LINING 7 =
NOT R SCALE 4
v A 0.30 ]

.10
\%I_ - -
: I S : '

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

DETAIL FOR DRAIN HOLE
T SCALE

HOT

#0.025 M SINGLE SIZE CRUSHED ROCK
nr CONCRETE OR COARSE GRAVEL FILTER, 1.00 M LONG 3 CECTEGIE, WEGHT 206 B N KINGDOM OF THAILAND
i P.V.C. PIPE ® 75 MiA. WEEP HOLE WITH °l v L SHALL CONFORM TO ASTM 3776 RAP ARQUND MINISTHY OF TRANSE ORY
PERFORATED HOLE # 10 MM. © 0.10 M. /7~ PERFORATED HOLE # 10 Wil © 0.10 M. DEPARTMENT OF HIGHWAYS
P.V.C. CAP === IREP STANDARD DRAWING
g .08-0.15 ] 0.05 e SIDE DITCH LINING
g VERIES — \_P..C. PIPE 8 75 M.
3 :
& DESIGNED : D.OM, & CONSLTANTS lcﬂECKED: B " |paTE: OCT 2015
g
% ) DETAIL OF WEEP HOLE AND FILTER MATERIAL DETAIL OF PERFORATED PIPE W SCALE: AS SHOWN
g - . SCALE - ’ 1: 10 HOT I - sCALE . SUBMITTED : 3
5 SECTION (®) — (B) DETAIL FOR DITCH CHECK (DIRECTOR OF LOCATION & DEYCH BUREA) DWGNO, DS-201
SCALE 1210 é é Z

z APPROVEDS " SHEETHO. 95
3 REF. REMSION SIGNATURC | DATE (FOR CTRECTOR GENERAL) -
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h e SODDING DETAILS
. _.WM‘ - .. T ROADWAY WIDTH
<7 i S~ SHOULDER TRAVELED WAY . SHOULDER
\ 4 1
N %
N\ 2N
b N SIN ~ S S
\
N
W
(SEEWOTE 9) N —
N ~
\ »® A

SODDING SHALL HAVE THEIR ROOT
SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 0.04 M THICK

%§ EXISTING GROUND
SODDING SHALL HAVE THER RooT 0% =~ L | [ - -WW

SYSTEMS PACKED WITH MOIST EARTH

AT LEAST 0.04 M THICK L—PAVDABN STRUCTURES

EMBANKMENT MATERIAL IN CASE OF SAND EMBANKMENT,
0.10 M THICK CLAY SHALL BE USED

IN CASE OF SAND EMBANKMENT,
0.10 M THICK CLAY SHALL BE USED
: ",
DETAIL A

NOT 7O SCALE

BLOCK SODDING
NOT T0 SCALE
NOTES :

GENERAL
1. ALL DIMENSIONS ARE N METERS UNLESS OTHERWISE INDICATED.
2 THE ENGINEER SHALL DECIDE WHETHER OR NOT TO PROVIDE SODDING FOR SLOPE PROTECTION. GENERALLY

t
ROADWAL( \'(tDTH EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL REQUIRE SODDING. CUT SLOPE WitL NOT NORMALLY
BE SODDED .AND THEN ONLY AT THE DIRECTION OF THE ENGINEER.
SHOULDER TRAVELED WAY SHOULDER
3. WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE FOR GROWING GRASS,0RGANIC TOP SOIL APPROXIMATELY 0.10 M THICK

' I SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATMSFACTION OF THE ENGINEER, THOROUGHLY
MOISTENED WITH WATER AND SODDING PLACED. .
4. WHERE THE SIDE SLOPE MATERIAL IS SUITABLE FOR GRASS, THE FOLLOWING PROCEDURES SHALL APPLY AFTER THE ROADWAY
FORMATION IS CONSTRUCTED TO THE ELEVATION AS SHOWN ON THE DRAWING AND THE SIDE SLOPE HAS BEEN SHAPED
AS REQUIRED. THE SIDE SLOPE MATERIAL SHALL BE SCARIFIED TO A MINIMUM DEPTH OF 0.05 U. THOROUGHLY MOISTENED
WITH WATER AND SODDING PLACED. £
~F 2amcEn SETHE ATYRESOF GRASS USED ‘SHALL'BE A7LOCAL-SPECIES WHICH' GROWS RAPIDLY. THE ENGINEER SHALL DECIDE.~7) .,
- IN' THE FIELD WHETHER TOP SOIL IS REQUIRED AND WHICH TYPE OF GRASS SHALL BE USED. THE WORK SHALL BE
COMPLETED TO THE DETAILS AS SPECIFIED ON THE DRAWING.
6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING THE GRASS UNTIL THE END .OF THE MAINTENANCE PERIOD.

HAT e e re

-~

SODDING SHALL HAVE THER ROOT * %~ ~[H = /‘_"W
) BLOCK SODDING

‘— PAVEMENT STRUCTURES . .
7. BLOCK SODDING OBTAINED FROM PLANTED GROUND FOR PLACING SHALL HAVE THEIR ROOT SYSTEM PACKED WTH MOIST

SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 004 M X EMBANGUENT MATERIAL EARTH AT LEAST 0.04 M THICK AND HAVE A MINIMUM SIZE OF APPROXIMATELY O 0.30 M. THE SODDING SHALL BE PLACED
IN CASE OF SAND EMBANKMENT, - PROXIMATELY 0.30. 0.3 W.
3 i THIEK CLAY SHALL, BESUSED ON THE SIDE SLOPES WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREA.
. & SODDING SHALL BE LAID IN STAGGERED ROWS PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWING. EACH

BLOCK SHALL BE STAGGERED ONE HALF ITS LENGTH AND BE FIRMLY BUTTED AGAINST THE PREVIOUS BLOCK(S).
9. THE LENGTH “ L” SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXIMATELY 0.30 M
STRIP SODDING OR NO EROSIVE POSITION. .
not o seak 10. PLANTED BLOCK SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREAS AND THE LONGITUDINAL
INTERSTICES SEALED WITH TOP SOIL THE PLANTED SODS SHALL BE WATERED DALY UNTIL THEY HAVE ROOTED AND HAVE
ESTABUSHED THEMSELVES IN THE NEW AREAS.

STRIP SODDING
11. STRIP SODDING SHALL ALSO HAVE THEIR ROOT SYSTEMS PACKED WITH MOIST EARTH AT LEAST 0.04 M THICK AND HAVE .
A MINIMUM WIDTH OF 0.20 M. STRIP SODDING SHALL ALSO BE PLACED WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREAS.
12 SODDING SHALL BE PLACED IN CONTINUOUS ROW PARALLEL TO ROADWAY ALUGNMENT AS SHOWN ON THE DRAWINGS. EACH ROW
SHALL BE AT LEAST 0.20 M WIDE AND GAPS BETWEEN ROWS SHALL NOT EXCEED 0.20 M.
13. THE LENGTH “L" SHALL BE DIRECTED BY THE ENGINEER WHICH ABOVE EXISTING GROUND APPROXIMATELY 0.30 M
OR NO EROSIVE POSITION.
14. PLANTED STRIPS SHALL BE PLACED AND LIGHTLY COMPACTED ON THE DESIGNATED AREA AND THE TRANSVERSE INTERSTICES
SEALED WITH TOP SOIL STRIP SODDING SHALL BE MAINTAINED AS DESCRIBED IN NOTE NO. 3 AND NO.& ABOVE.
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ﬁ I BOX CULVERT, THERE MUST BE CEMENT MORTAR WITH MIXING RATIO 1:2 BY VOLUME ON THE SURFACE OF
Res © 020! LEAN CONCRETE AND THE THICKNESS OF THESE MORTAR SHOULD BE THICK ENOUGH TO FILL THE VOID
U BETWEEN THE BOTTOM OF PRECAST BOX CULVERT AND TOP SURFACE OF LEAN CONCRETE.
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SECTION C — C

SCALE 1:100

EXTERIOR CAGE CIRCUMFERENTIAL
REINFORCEMENT AT THIS END.

10. THE DIMENSIONS AS SHOWN IN TABLE OF DIMENSIONS ARE ONLY RECOMMENDED DIMENSIONS.

11. THE REINFORCEMENT FOR CAST—IN-SMU CONCRETE SECTION MUST BE THE SAME AS THE REINFORCEMENT IN

PRECAST BOX CULVERT. FOR SKEW BOX, THE RENFORCEMENT SHALL FOLLOW THIS DRAWING.
() THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED

MORTAR CEMENT RATIO
1:2 BY VOLUME

13. THIS DRAWING IS USING, IN CONJUNCTION WITH DWG. NO. BC—107

M— LIFTING POINT
SEE DETAIL “2°
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