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[N 97 4 1 v - 6 w Y aufugmamen , o
LU UEIVRAMUAN S Ly TaauasmMnoe T 9Is UL TUAMEIRIY SOIL NAIL o a0 kv - i

7 s
GENERAL SPECIFICATION OF MATERIAL AND CONSTRUCTION FOR SOIL NAIL

6. wammagoufivoniule
FwonBuAmMuIILITUKATATIATIS (Typical Cross Section for Soil NAIL) wansaiEeuamnlvla

Tumusnads uazaulnssaidlamuamnumnzantuammnededuitun Tassedlatuaudusounn
Fninnumavadedl 17

6.1 HemIveRoULUnNNgIHaT WM mAGous 1ieen 2,50 mm. luvanamemen 15 Saso wif
uaz sEvin M 15wl S so Wl Ba1 creep RATE huiduasaveasnavasitnaussls
o A ,
6.2 usmazougatendlaiogn falure 73R fallure point  srdmmedonshveaminnadeuneielagii
; ) FoUNLIN fallure point  vxABNIMTeathufinuaniuveyaduniwesmsnaaoy
P x . ]
1. Sofl Nail dsenounatindniossy (Deformed mac‘au%acac%gz (PVC Centralizer)iins asuflath
(Head Assembly) Sl waniduadaid
1.1 ndnvesoeilyRoalpuantfrunigi vonz4-2559 osyudanzd TAUN1IgNTOU (Hot Dipped Galvanized)
farvunlaideondi 110 luasen damdidhundeesidunengimryudaned wasdoamdfuaily

1.2 veamoinvdninse 8.8 wanseduussnseinlalivesnisono: 85 vesssialseivveundndeseeitlyity

SURFACE PROTECTION:
Soil Nail TEST FRAME
v > I3 s " TEST SO NAIL:
1.3 lunsdilaoals coupler a:doammnnfuussdelaliviouniidaves soil Nai . "o
‘ v DIAL GAUGE SUPPORTED- y
2. FEYENN (Spacing) WALAINUT (Length) ¥B4 Soil Nail sé_E:::u.nJﬂ.m:,.»camc::u&aost O SIEFENOENT STAND
m«:mzoumoas.s._qmduauéguwmas,siamuamnr_ﬂaggﬁz 33ssﬂoczm“mn_auag,smu:ﬁ:mds#_ﬂ_egu&es?n

EXCAVATION FAC
doveriuitiveuvedfaiguaiinon )
21 wamId MU RuULEd1Te viewuuldeyaalliy (Fleld Resistivity Test)

~ 9;
. i iy / I
2.2 audoan Ul (8, Internal Angle Friction) WASANTUTOUVOIRU (Sheor Strength) R i
MNIMINAT DU Direct Shear Test UULANTIY Drain

J: )

25 anqwijumimcguiaz_mogm (Slope Stability >=a_6£:mu.:e:dm._Eqa%%:Bq_um:%mbmxmﬁam Soil Nail

2.4 UWUURBE T TRBLLEAAININ Plan, Sections, Elevation WiowswaziBen

2.5 MINATOUMIIRAY (Pullout Test) Tairieendnievar 3 venl3unns Soil Nail flexmoai
ieifudoyaBuu soi Nail Adedemunsatuussielamuiiiunls ‘
3. nmeevguiilednde soil Nail sznszinlaTeeleiATouczIYY Percussion Rotary Trplwaunuasfuuay
Aulumgquinr vwlshlumshauazowmgues |, s
svpzvinvemqu snsenmaedenlalufiu +0.10 w3

msdadoluiioendu ; ) ~ TEST NAIL/BOLT ASSEMBLY

Not To Scale : o

cuS.ﬁxa:vﬁuwuueusgz.&adn:dr_ (CENTER TO CENTER)

4. hnmasToungueziasdade soil Noil fszreuiafeudiadlunauezuds Hfumesaesinms ENSON OF SOL NAR FOR TESTNG
Sadaminfu (Grout Matterial) aslumguinzasulesamauasiudszian 1 Tav crout Moterlal FosdpaduliAd] YDRAULIC JACK FOR STRESSNG
4.1 Grouting Mortor D¥ABIIBATVAINNIL (Woter Coment Ratio) W/C = 0.4 MENFIMIHIULAZABU
Wlfdn danndussnsagngunsIsfenafemnmATEUMUINASE I ASTM.939-87 (Flowcone Method)
4.2 $20079U03 Grout Material SrABsgnIfiuiftemaaeumedafieny 7 Suuoz 28 Su Taedensidemamey
YU 150mm. X 150mm.X 150mm. FeilmAriadaves crout Materiol o7 28 fuszandlainiound 300 kse
4.3 malymameuAnly crout Moterial sxaoatulUmunasgd BS5075 part.1: 1982
s. flel¥ soil Neil @ansa¥uussfdlamuiironslasenuulilute 2. fiuseezrenhmsmaTeutssds
Pullout Test Hevzppaiswandunsznouliay

DISPLACEMENT GAUGE ON

o - INDEPENDENT SUPPORT FRAME
[{riocae hur o
PLATE AT TOP OF RAM
el
([puwe_]

0.50 M. MINIMUM
SOIL NAL—'  FROM CENTRELINE OF SOIL NAL TO
v ' ' o . CENTREUNE OF FRAME SUPPORT
5.1 neeroLUssAela (3of0673 Grout Materiol DAAEs¥uuseSATUNINTY Grout TariBnI1 100 Kse CAUDRATED FRESSURE GAUGE
& s » e L4 .m! & .ww yﬁjt TO CONTROL JACK FORCE
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. 4 o P
ponuuull TeeRmmndeduussdadum (nitiol Pullout Strength, "TA") MfUTobaE 5 ¥Bd *TP"

3:acs,_3§_.:$2<§3.E=w,_?a: 5 3?%394«3?53_.33 "1 Towdh 1 = (TP-TA)/5 TEST NAIL/BOLT ASSEMBLY
5.3 wvevveaTsAmagounaladu 5 ey Teeluusassouseussdegogauthu 11, 12, 73, T4 Moz 15 Net To Scdle
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1 woeIvidenaliuastiufinnifiom 1, 2, 4, 8 uae 15 wivesluusazsoy nnfuszAoaaussfivasen
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SPECIFICATIONS OF MATERIAL (2) e

SPECIFICATIONS OF MATERIAL (2)

woLuUzi M sReasn luosfulBaaadug (SIDE SLOPE) e s

u:!u.ﬁjv—o&.muo e 3v—m+muo

AYTTULUITANMNUFTUMNGIPU (REINFORCED EMBANKMENT SLOPE) it

2. SeppioBuinddu (ceogrids) Tinnlyszaosla¥umsnsieaeuguantd uazeravslafumaiureunin
numanaamiegesnuuunowiiflsen TavgSuswezaseiuiumadad
1. ageufumadiumieiu 2.1 umeslufuseagaaivmssdneinTssgdainlandamumasgnfiimuals 1w iso soor
qn@gu»:azszﬁw:m&am@awaeguyyézgsﬂméscgcﬁss&:wzﬁwuﬁ% Es.qmé.u Via - 1105/2550 2.2 uandludusnapummenanAvesiag Geogrids 15y lufuseannsg BBA
2.3 1aUDILAKIBUAYER Geogrics dotatan Iimsdnduorvaaoy
2.4 G9¥I00N Geogrids TRommsdafugusetiedmiroulausmidgrunuay fenaroumgueauiBivesjimmy
vosdmnymaniedentiufidudventy wu a

n) Yefvuatag

2. faqdusz1ned (Draindge Layers)
21 Siagezuodluuunuihitaeiuly (Non-Plastic) vun 3/8"-3/4" »u1 0.50 U

2.2 Sulmersuodhluuuadaduigiulal (Non-Plostic) Bvuin 3/8"-3/4" mu1 0.30 o 2.5 usdunsunariBmIneasn
u&ﬁgsﬁrcﬁ\wcm&aﬂt (Geogrids) 3. wnnemyiagmepesiinsneaiiifuiaauemignremuisimuaviogiuuniondndmmsmadans sy
. L e b u o v . - . Vg w w
Saprtruriuingdudusdaflylunuternuniumitudmad mivnums sdaenTssnuilafumstures nsumevanamiedpenuuLaniflieylalnly fuhesdsamueneaneriaquariinsnoaafelifnsaning Taeyfuss
. / { me . \
SEULAMNINAIHAAMANATE LT IND Kssééimua%yzs%zmgﬂ&ds?msagoq (Polyester) Hemmamu laith Uirmnsofeitumgluumsfonlfiasmsutaseursnusnala ueselsduneulumseyiadteduaunadenmuseen
Uiitefumnadaeidluausisued numusumumsfienisussgirazaensa M indogdurds Samumumuse :mu\smammimBéwcmsaocaondszén._%s
; . ik L o 5 v . : ’ *
nterrmedosmnnszaums Hydrolysis uaztedganlaTamavnuaannla Snuaadadd 4. lumsindumslvinoaidafeiumanumndotu (Reinforced Embankment Slope) Iugavsvezamuttszyluiunuay1nd
ansuRvesTraulonARoLmIRIEI 150 10318 Meifleuim DAimmase il aacw%sd%,.r&sn:szﬂ83»2&2&:&3«5%2sziﬁss&c myunldburnssemineaimeslafusuiiiyoy
: 7 TINKDBNULLNDU .
auudh WAIFUMINATOL | W m
v P . w.m
Strip Bonded Geogrid A Yalurthlumsfademneasuidediu
« v . »
¥ U IRIGIYA (Ultimate Tensile Strength,MD) EN ISO 10319 KN/m > 90 1. mandeaaiune v lamuanuaniazaauneinyae At mua ) lugdhuuseuang (Typical Cross-section) UASARY
. v v 0 > M
1,33&3&5,53 (Elongation of Break,MD) EN IS0 10319 % < 12 zwSaué&:onj&:szrﬂmx?mumis:::sEESquéadaonmz
[ mreme 1 wou (st Tenslle StrengthiD) o 156 10015~ T oo Sy ©o 2 ffudeedededushimnoedumiduivelinnmdrhuuenumussfuiimeles. Telifpmensuife L L o
» od N » v » v . v
1 i - d
Voduiunel 55 sirdin o o s o/ P wiin (MD) FemnduiduRInaNnUs (Center tine) Wilsfims Taolidemeudnamumintumal ifevimsimndy (Wrop—Around)

Bnulssainn 2 wes
- - < 178 3. 29QUTTAN (Soi Bog) MuvMwmNLULLasUswaLiBen "A" awfdeRuonfnauiRmudeimusuasimsunsaiu
Inlarmuuiumnasg o Auoufumuasiadeiaduszredilunuads Wnamunsitatuondaiume mronts

1 Factor amvowufndsetony 120 9 AgumgQ soc
g U sity sond 32&53.3«:32.52&3

:35@.2% ! :.9: e e - i 2 Anounazmsuasaliouuasaduduqmnduaslinu 25 au suBesfumbenindunely Trolsiedestnrunsaffuvinamnzedy

ATNT1AD 1 19U (Roll Width) = - > 42 fugamiudoueslildmmmuuiumunang s eaifiume

i sl g i 4. Sumeiiielingurnlusme nemveiunidundnesiurely MnBrmibedimatumieduuussirgna

Taelrumermumindel idevnmaniungy (wop—Around) lunenda
4.99U579AU (Soil Bag) dsznouluaae 5. $AnegeusTgiuuazmuYe 3. sufwe 4 aulaenugevesfumadinfinsdumnteonuunls

41 29_5333_152 70x55 9l HBAINSRLEAAUATIEN (Ceotextile) IR Non-Woven miinlaniound 6. vasfhmouaaamumierinmidu eavsdereliiedue uanfiedestudlvavdlafuanudonesssste
200 n¥u/a ao::ayt:ﬁas.waﬂcxzd._q U 12.5 L Tulviedesdnslunsnoaediuuumvne lasase

4.2 wiaRlagnussglu soi sog iHorguRsminssmiumidan fenlszneludendafilsian 7. witosnsflanumsdvafivnzmufurefaluviaveuwarnun s mniudinea aas sz dngnmnrunda
ozt delaun wlafuthennm o (Centrosema Pubescens), faiwsz (spiro). Rwmszngdvile Auovfumilamnnasgumsnoasmasimlsiafosdnsminlunsundaneluszes 1.00 u
Bun uo se._s_gaac: (Cellutivm), snﬁaa veuayd naibaend i 8. Iirednanamiwosgeussedu Wedugamsmeon luusaziu

4.3 Audtussyluge WnaiugeUsTERIEMIAYN (Top Soil) WU EBUNSESRTIEM 7:1 TaoBumsuasiuianan
Tuve 4.2 Tufinasmmane 20 a¥usege Alegeduuulvussyauluifudinesseewdugauassoedahnge
Initindu

9. mIRBUHUMTEEI AR vzl vABlAUuAUE IULUNUTUUIIRY (MD-Machine Direction) BEufiAIA dIumsae
i lavuufuiuavessda b le 3 mssemulniisserlidoonn 0.0 0

s.usn¥anlodunsizyd (Geotextile)

pumuiAtaluvessaauiulvdanszyifieslsaoathuunlitinne (Non-woven Geotextile) Tuanmniciuly Polyester
A AY/ATAL YRTBLANNWITIUY ASTM 3776

V) vafivuaveLeMIANumMs

1. giusnreafiudetniuounnunadiagesinnlyneareiumasiuiiiduliisenn 3 Feon nagoum

puaniAiunmAmualuy r) Jedmuataede 1. Teoyudeamumolu (@) Avmaeumion direct Shear Test VBIRYN AIUNNNAN

Jou_ geufph [fa gandnd  [mu

Fusdauiumursgumsneaiiumemisiinmsduladslatummutureunngoonuuy

b B . ; DONUUY e w7
»ludumeunsneaiwFunemesimstafiunesiag (stockpie) Tmzinmnfiudaedionn stockpie 1itonaEroy ) ) ) Of\%h_ %
mnuauiRvestagdnafanie hhisro a smﬁ 12 AN/¢7
MR17,

S
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SPECIFICATIONS OF MATERIAL (3~1)

WULLUETIIMTARE I 19N LU D af 1B 9a1AfUNTg (SIDE SLOPE) e by

sl_axnuairjcj-._ 41 um foU —d._!.:L e Sh.».se fdu 2

AeTE B AU uMAsmenaeIaInmUela S uA ez Taamanela S uAEdu

‘s

v
) veimunieg 4) YoAMuUAvOLIUAMTANTLMST
1. Jdgaufiune 1. gusumeafiudiesduoueinunasiaefeninnlsnoaitumaniuingdnlivoonn 3 #etn neaeum
E 1.1 Fagoufiumaniumidunssdsunuitaunasgudusuiuwsduaiuide wnsgmdl va-u 105/2550 aaﬂy_mgm:sgz?szﬁﬁ 3.&33:335 1 ?Ezﬂ%sé%ﬁ: S_v.&dsuot:é: Direct Sheor Test YosAu
1.2 SanRunufindon 457 (Coorse Aggregate) azAoIIRUETRMMINNsAE YT Rou Fuasaminamnnsgumsneaiufummisiimsduladdlatumiuyeunngeoniuy
Auduseumsnoaigiusuaesimatafiunesian (stockeie) Tiasinmuiuiiee9eIn Stockpile IovATOY
WMNAVBINZUAT mémfsmﬁﬂwsc&s&? fovaz séan:&?a&aamﬁrsaa . o
7 2. ..ﬂqus,a6333523:?&253,_553:??wﬁ (Geogrids) ﬁ.n#:.?ausoﬂsqcquﬂauoumamr_mg norey
L = redlafunmiureunnnaummamsegeonuuuney Taeriuneesassdudunssa! .
1-1/2" 100% 21 ugmlvfusesmuammsrdannisenugidanlandaamunasgndiimuals ivu 1so soor
4 95-100% . 2.2 :us&:w:.._Eaanéaemzm?o&m@ Geogrids 19U 1u¥UTBINIRTEIU BBA
3/ _ 2.3 i:uj%«&%aaa Geogrids &33&@ wmwd%&ssussama L .
2.4 F9HI0W Geogrids Aavmmstfuduiedifmhonleasmifmuguan fonareumeuauiafrisnfians :
2z 22 E0% veaehurymsvieaadhuiiduivensy wu ar
3/8" = 2.5 iruedumernuazismsneaine
# 0-10% 3. wnsemsapaeauasdsnsneaefigiusmeunligniomeimuavieguuumiendnisnsmadnnss
5 pog nrumanasviegeenuuudns Hlueyialnly fiusverasanuervadiaiaauaziimsneaaieliResanim Taegiun
Trmsedafungluumselfasruiifsseureausinanla wareslrdusoulunseyidteduamsrenmvosdygn
2 qﬂ@%ﬁquzé&g (Draindge Layers) war/vivlfasanusuaeyeunemsmauilile

4. lumsindlumriireaidadsumasiuiidmanassaeeminadudduas Saraminaaduingdulusmsssauissy
TunupweslndveuensUfuefiumaieniigmitedestiunansenuree deudedu msufunBeysisssesmanenis aos
Tesummuruyeueingeenuuunou

2.1 FuiagszonehlunisuidulaaAuTa (Non-Plastic) JVuIn 3/8"-3/4" M1 0.50 U
- 2 s idunfadutaeduly (Non—Plostic) Suunn 3 /8"=3/4" w030 W - - .
3. ARBIIAmANE I NATE

. o a ¥ £ P a
3.1 grdenassmnmtnaiuindwedlaiumsiussannigiu so soot 7 veuuzihlumsiindmoaduindsiu

3.2 Snunzvosndasanmnaeduinde saclnyuzmemon el 1 Sum 1 x 0 < ga () 1 .).5das.u§m§z#:..._s«_E1_3:mzwgu.ﬂésmzsémaca.u%us:s.—3:mc:ccasﬁ.z (Typicol Cross—section) UASA
mufiszyluuuy Tredmemandoudeenlnlaluiiu 252 AuBamg e feumurtuidduliniuamanasgunisnedi

3.3 Aoowmmmaiuidrenouiunnummamieifasinmsiumaduzmmamden (Hexogonal 2. FFutnezresindausimoaividduialavnnu lunmusussdufimual iy Taelifemnsiy
Double Twist Mesh) nazdugiifunaes melusssgnurisoeniffuyoauozsdudafu (Diophragm)nnszes 1.00 1 fttandin (D) Heminfiuicufanansonin (Center fine) e
AWAT 3. vnziinmsoufagaauumuaiuiiiu waosdimielvfegaue wanfodestudlyimiglaiuanudene fee

3.4 wlefudm¥vnsesmamdwrsaiuuuumlsfuides (single Diophrogm) dmfunassmAmineiaduiide seilibedoatns Tunsnewsasfiuyumyne Taonss

3.5 thifpsoutufuinfumndesdmiunaosmamueaduids AANRTEIY ASTM AS75-97 4. wivansfilynumstunafimnauiudehfalunnaveuvsanuninvesaamiufinoafaunsduszaninmng

3.6 nassmmmaEiuAE Aesddnuaduimdduthiasydadniutusnsouasdn el ssnaunass vasaduoufumslamumargmsnoa el siaissnaminlumsusdameluszes 1.00 1
uazlijoygnalviimneduieduindanfuinassmoniudavin 5. massudumeaiuiddiu seudlvseuiuavielunaunuiuuIeRs (MD - Machine Direction) sthaifinuin daums

3.7 muyndadedsznevfuginasaazmsynanassfidesdnfiulvigrBanavmein Tredinumadiuliniesnd ouruhumumifuiivesnda s msremulvszerhieond 0.0 u

4% vonlmindanaos dmfunassmnmuioiauiid

3.8 mytuaalvifiu 1 1ou war 2 veu afufuvsaduseatuandlunld 2

3.9 890 (wire) ynduilyUszneuthuinaswazrhiasndsmedtlsfusznineasdoadumaninirdouss
Alu-zine ANUMINTNDINN 050 (+ 01) Wn Tawsoy

310 vwwvemakarBnammadousenoadh iyl M

4. dﬂssiéﬁ» WMERU (Geogrids) Wil HDPE

4.1 Eeéiw:??m:sﬂ?ﬂ3#3 HDPE (High Density Polyethylene) ,.3&:

4.2 3.Seﬁw:mey:suawv.ﬁ:%s:s3dﬁwsziﬂcmrm35.. B NUABATEUTUAITOBYH AW (Hydrolysis)
ganvomuanudunsaifumeluduled pn 2 8¢ 12 wazmeumsdestiu uv @98 Corbon Block

4.3 guaniBvesntoaduiddusie vore aoufulumudszylilumsed 2

5. uu¥aRlodunny (Geotextiles)

s uiithlvesaquiuledanseerlsaenduuunliinme (Non-Woven Geotextile) Aiananianly Polyester
dmitnlaivieenin 200 n¥/ATU NATOLMNIATEIU ASTM 3776
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SPECIFICATIONS OF MATERIAL (3-2) e — e S——

SPECIFICATIONS OF MATERIAL (3-2)

wuUBUzimIned 1w ludeefiuugsainfunig (SDE SLOPE) ooy T

-

TTNTWNUGHE50 — NU+650

Az IS EUMaESUAEwRenaosmInmuIE S UREwas Sa e e s ufidsiu il

a5 1 guruiiaedlsznoudundosainminsasuinf el 2 quanifvesiagmvmaiufindiiu Hope

y P
\ . YUIRYOI vy . LAUNIATEIU
1 N Wwnamsindovae RLRLTIERY * . . )
dsziannassaiamane MUY dssiaviaan | idurigudnatas () ety z.u m&ﬁ:: m\m_“aumﬂﬁq TNl mRToUIATEIY e
(a1l) : : o ) . afdafl 1
i . v aanlAse 3.4 % 010 > 275 :
na@ImeNLaINME| N9 80(+10) - Sargilanda - - High Density Polyethylene (HDPE)
IAfOY Alu-zinc (galfon)| 817 120(+10) | IPANNE 2.7 £ 0.08 > 260 > 38 . 3
vwaveadn - mm. 16 x 240 (£3%) "
eIt} 2.2 * 0.06 > 240
e msfuusifegega IS0 10319 kN/m > 125
4
* %Samﬁmme:ams VATDUMINUIRTFIU ASTM A9D/A 90M—95A nstadigea 1S0 10319 % <
** mﬁuséﬁéagaﬂ@saﬂ: NAADUMNNIANTEIY ASTM E-8
fdedunssdefimmsdad 2 % 1S0 10319 kN/m > 32
f¥efuussiedimmdadi 5 % 1S0 10319 kN/m > 65
fs¥uussfasiagaionns ceogria GRI ~ GG2 % 295 s
{ Junction Strength )
%w&uﬁa?ﬂeé 120 1 (Long Term Design Strength) 1SO 13431 kN/m > 55
fyemgd 20

. . , .
MUWHG  Junction Strength AosReIINTU % (ALY Uitimate Tensile Strength V83 Geogrid FuiFEafiuiy TnesuAvsandn kv/m

rhnasauduiAeaiusanass

. , AuFanan 2 sau
anuasumauTuiumeaiusnass o /
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) Wuiagan1 1eu
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SPECIFICATIONS OF MATERIAL (4)

o ! & @ & ! Q/
LULLUZIMINDET1RAFT SHEAR PINS 1A
FEUUALMNINGDIAINAIUIUTTIRU (GABION WALL SYSTEM)

1. vdnineaniialyl

MUEAARY Shear Pin Pandszasd iedesfunnndeusivea
ytsmna.wgmﬁzmz2.?:5u.«::?:.znmoéﬂwwz (Gabion Wall System)
fsnataesan Teomanzonfuanlumse ddn 40 wes  Tnanuy

A AUATING VIR NINGDIA AR LTI

2. 9eAMuA3AR Shear Pin

2.1 Shear Pin iuvioumdnnais (Steel Pipe Heavy grade) UUIALEY
rugugnEamEUEn (00) »101 wn Hanuvutlitieonit & W ey APl

Standard
2.2 1987 8 = 3 U YATLLL 1.0 U Fmureiidediu

2:3 ams Grout 1w High Strength Cement grout (Portland omBm:ﬁ Jﬁm 1)
&3 Compressive Strength # 28 %u LA 80 Ksc &azmcaz

aesoarﬂio\&uﬁn,_ﬂtﬁwzﬁudﬂtﬁi 3@.&35@5&4#&3.:

2.4 Fagiusslunemin \uAounIATM Compressive Strength # 28 %

l1iupBAI 300 KSC ( Slump 15-30 1)

.,Esas..um:dvaﬂqzss&a

3.1 3@&3&23&4 Shear Pins H_WSQ.CQESZNSE mu&jdjmdawuﬂs.,dé

usT9iu

3:2 _.adxa:msmh Sheor Pins lagiAdauosyila Rotary ¥13® Rotary
. ‘ Y
Percussion YWIRLTUNINEUENavgNn: Tudeen 130 W @n

4.0 A9

3.3 MgUIZAAAY Shear Pins M0 1 Wen mésxzme:dzinge_:zg
2.0 U 893«.:g:_.mmixsids@%sa Shear Pins g&ﬁiu:&:ﬁ Nyl \/\/, 5
%g._sézdssma&:s n@tndgs?saaénd.\:gémegss@a,ﬂu?

Useinnesdu - Ay

3.4 #af Shear Pins Duunenadlsdnogludndn 4.0 was waedduiTuany
WURIAUMUAINGIVBIR U MINEBIIIAMNBYTIg AU aslurguie:
3.5 ms crout methyumuitimualalude 2.3 Tremsly packer wiou

avluoufonumquiny Sadedadinu crout sbwadiauewarfafiasninju

Fustnr i i crout Wy MmsTheeunIaild uNe IRz RRI TR

e 2.4 ussgasluvevuiy

s

ECA -
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SPECIFICATIONS OF MATERIAL (4)
suffugmenan
TIAIMANION 4156 ADU MU — Yelng Aoy 2

X e
I AUI+550 — AUG+650
P

__Shear Pin
2.0 m c/c
] AL AL ~
10206 X 00 ]
_ ~ _ Varies mf%ﬂ%%%
| 20m | 20m | ‘-
EORORM
PLAN DX, AR
4.0 m.
ELEVATION
| i
| |
_
Varies w “
_ Detail A /H.M/,,/, i
! e el L1
N \\ ._ / '
St e API Standard Steel Casting _
. _ J //.:/, 101 mm OD(min) 6 mm Thk(min) _
~o \\\ /WQ e, I
_ Drill hole ® 130 mm (min) _
40 m _ _ »'/ | |
etai i
“ L_ﬁ MGt
e _1 ///
/| ' A DETAL A
|

\ -Anti Rust Painted, Above Ground
/ .
D4 Gabion

Shear Pins 2.0 m c/c

Grout hole ¢ 3.0 cmx4

DETAIL B :

Bottom of Shear Pin
ATUNNHIN
Fou_gendpd [fa gandind /[
83:53\7\ ksﬁa\ Se—unaiz
1,
e 3;3 3 /AN 67
Ny f% 12 /07
wE a7




:\std dwg 2018\GD-03(REVOD)

L S BRI - B S RS

T

A=/

B NS

_ 20.00~40.00 M. OR AS SHOWN ON THE DRAWINGS

|20.00-40.00 M. OR AS SHOWN ON_THE DRAWINGS n_

| 15.00-30.00 M. OR AS SHOWN ON_THE DRAWINGS 20.00 (WIN.) m 15.00-30.00 M. OR AS SHOWN ON THE DRAWINGS

CLEARING AND GRUBBING LIMITS

CLEARING AND GRUBBING CI.',_M\L
200 |
| | gige,
! |6t

s
| ) N.ﬂ wr'wuuaic«. hww

o e —

! 1
_ |
~—FNISHED zxﬂzﬁ GRADE ” Wmum\wmm 2ot h
— ]
. |

CLEARING AND GRUBBING FOR REHABILITATION OR RECONSTRUCTION PROJECT
0

NOT ¢

SCALE

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

CLEARING AND GRUBBING LIMITS ]

1
2.00
| SRR

CLEARING AND GRUBBING LIMITS

- ——gOW—

)
&

)

%

FINISHED PROFILE GRADE

I
|
|
|
l

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

NOT 0 SCALE.

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

R.OW.

CLEARING AND GRUBBING LIMITS

“’ 20.00-40.00 M. OR AS SHOWN ON THE DRAWINGS

FINISHED PROFILE GRADE

CLEARING AND GRUBBING FOR CONSTRUCTION PROJECT
NOT 1 SCALE

¢ OF ROADWAY OR FINISHED PROFILE GRADE

GLEARING D GRIEBING ( iy

55 MiTs. Nog,
~—_ m Mg

CLEARING AND GRUBBING AT HORIZONTAL CURVE

NOT

0 SCALE

R.OW.

|
I

€
*
CLEARING AND GRUBBING LIMITS ]
i
'
_ FINISHED PROFILE GRADE
i

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

Ed

KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

CLEARING AND GRUBBING

" BUREAD OF LOCATION
DESIGNED : D.OM. & CONSUTANTS | CHECKED : ot

mEep: %

(DIRECTOR OF LOCATION & DESIGN BUREAU)

44

"
Aty A

DATE: OCT 2015

[SCALE: AS SHOWN

DWGNO, GD-703
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A~ 49
0.30 0.20 030
(SEE NOTE 7., T 0.30 1 0.30 N 030
0.15 005 T 15 08 T 0.30 030,
2.5 CU. CHAMFER  __ cooe e
\. /- EDGE UNE EDGE UNE EDGE UINE
2 / of ’ /
1 S !
: 7 ; < 3 . o 8K
Z| : Z| = P
E Z 3 E .
* o] * ol . 2
& o * ) I ®
3 P ! ¢
ﬁ f = .
BorE \SLORE. SLOPE 2
PAVEMENT PAVEMENT PAVEMENT PAVEMENT
CONCRETE CURB AND GUTTER CONCRETE CURB MOUNTABLE CURB AND GUTTER MOUNTABLE CURB
ot 0 SOALE NoT TO  SoME L ¥, SCME Not T SCALE
% IN CASE OF CONCRETE PAVEMENT 23 CM. THICKNESS. SPECIFY HIGHNESS TO BE 23 CM.
M OF MEDWN
l HOLE L s s e g
) MR R R NOTES :
| P ——
" MEDIAN] o™ " 1. AL DMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED,
~ V/ | 2. CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSVE STRENGTH
GRASSING, NUAN NOI i B or oa) Mol OF 25 MPa. (255 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS. CEMENT SHALL
CONCRETE CURB & GUITER—, 015 W ey t rﬂllllllllihti ; CONFORM: TO T1S:*15 TYPE I"PORTLAND CEMENT OR APPROVAL TYPE.
OR CONCRETE CURB OR CONCRETE CURB CURB __ 3. REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24.
1
INNER EDGE LINE INNER EDGE LINE y 1 p—— A 4. WHITE, BLACK, YELLOW AND RED PAINTS SHALL BE GLOSS
A s = A ENAMEL PAINT AND CONFORM TO TiS. 327.
wnv\ vhm 5. LOCATION FOR CURB MARKING SHALL BE AS SHOWN ON PLAN

COMPACTED SAND

DETAIL OF CURB AND
NOT

T0

GUTTER OR CURB AT RAISED MEDIAN

SCALE

BUACK OR YELLOW OR RED STRIPE

/lmonm OF PAVEMENT

PAVEMENT

0.80

PLAN OF INLET DRAIN
NoT 0 SCALE

¥ SIDEWALK LEVEL

OR DIRECTED BY THE ENGINEER.
6. JOINT IN CONCRETE CURB & CUBE AND GUTTER SHALL BE
SPACED AT 10.00 M. INTERVAL, THE WIDTH OF THE JOINT IS

1 CM. AND FILLED WITH MORTAR 1:3 (PORTLAND CEMENT : SAND)

BY VOLUME.

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

v PAVEMENT LEVEL SLOPES : { ©_SL0PE
4
4 A °
A KINGDOM OF THAILAND
MINISTRY OF TRANSPORT
SECTION ~ A-A DEPARTMENT OF HIGHWAYS
N NOT  TO  SCALE AOARD CRATNG
m 0.30 CONCRETE CURB & CURB AND OC._)_,M.E
4 (SEE NOTE 7)  ~URB MARKING DETAIL DESIGNED : 0.0 & ConsuTANIS _ﬁmn.ﬁn" worca o Locnonore; ocT 2015
=1
H NG 0 SCAE rTED: P P SCALE: AS SHOWN
£ (ORECTOR OF LOCATION & DESIGN BUREAY) pT—
A e Rewson o vt el aimﬂm ey SHEETNO. 49
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CUT OFF DITCH TO BE ADJSTED
DURING CONSTRUCTION

/~{CIINTERSECT POINT WTH EXISTING GROUND UNE (EARTH)
—— ASSUMED EXISTING GROUND LINE

SLOPE PROTECTION (IF NECESSARY)

CONCRETE INTERCEPTOR EVERY BENCH
FOR EARTH OR SOFT ROCK CUT SECTION

SEE NOTE (®

* IN GENERAL, BENCH WIDTH IS 2.00 M EXCEPT CHANGING THE INTERCEPT POINT
OF EXISTING EARTH TO THE INTERSECT POINT OF EXISTING ROCK THEN THE BENCH
WIDTH SHALL VARY ACCORDING TO FIELD CONDITION.

2.00
(BENCH)
0.5 .07

.07
V ~ 0.01-
CHAMFERED

CONCRETE LINING
(F NECESSARY)
15:1

96 MM @ 0.15

—l

#9 MM © 0.15
DETAIL OF CONCRETE INTERCEPTOR
SCALE 1:10

SLOPE PROTECTION (IF NECESSAR

DITCH LINING

SUBDRAIN (IF NECESSARY)

r

{CINTERSECT POINT WiTH EXISTING SOFT ROCK LINE

(CIHINTERSECT POINT WITH EXISTING HARD ROCK LINE
WHEN DEPTH OF CUT > 15.00 M

/I\_z,_mxmmn,— PCINT WITH EXISTING HARD ROCK LINE

‘WHEN CEPTH OF CUT < 15.00 M

— ASSUMED EXISTING GROUND UNE

ASSUMED EXISTING SOFT ROCK OR HARD ROCK LINE

4 SHOULDER!

CONCRETE CURB & GUTTER AND R.C. DRAIN CHUTE
FOR EMBANKMENT PROTECTION

WHEN HEIGHT OF FILL > 6.00 M

/——— W-BEAM GUARDRAIL OR CONCRETE BARRIER

NOTE :

ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

THE CROSS SECTION OF CUT AND FILL HEREIN SHALL BE APPLIED ONLY WITH THE DEPTH OF

CUT 1S OVER 5.00 METRES FROM THE BOTTOM OF THE SIDE DITCH, AND SIDE HILL FILL ALSO.

PAVEMENT STRUCTURES AND OTHER DETAILS WHICH ARE NOT SPECIFIED IN THS DRAWING

SHALL BE REFERED TO THAT IN THE TYPICAL CROSS—SECTION DRAWING.

THE PROCESS OF RIPPING AND EXPOSING THE CUT MATERIALS SHALL BE MEASURED

AS FOLLOWS:

4.1 IN CASE OF SOIL WITHOUT ANY ROCKS APPEAR ABOVE THE GROND SURFACE, THE POINT
@ IN THE DRAWING WilL BE THE INTERSECTION POINT BETWEEN THE SLOPE OF CUT
AND THE EXISTING GROUND UINE SO THE EXCAVATION SHALL START FROM THIS POINT,

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
PONT () T0 POINT €2) OR (€3 AS INDICATED ON THE DRAWNG, THE STEP WDTH
OF BENCHING SHALL BE DIRECTED BY THE ENINEER, THE STABIUTY OF THE CUT SLOPE
SHOULD BE CAREFULLY CONSIDERED AND THE UNSUITABLE TOP SOIL MATERIALS SHALL- BE - -
REMOVED.

4.3 THE CLASSIFICATION OF SOIL SOFT ROCK OR HARD ROCK SHALL BE CONSIDERED
IN ACCORDANCE WITH THE SPECIFICATION FOR HIGHWAY CONSTRUCTION BY THE DEPARTMENT
OF HIGHWAYS, AND ALSO SHALL BE DIRECTED BY THE ENGINEER.

4.4 THE QUANTITIES SHALL BE CULCULATED FROM THE CROSS-SECTION, SEPARATED FOR SOIL,
SOFT ROCK OR HARD ROCK AT 6.25 M INTERVAL
IN CASE OF MIXED MATERIALS FOR EACH CROSS—SECTION, THEN THE NEGOTATION
BETWEEN THE OWNER AND THE CONTRACTOR SHOULD BE ARRANGED.

CONCRETE INTERCEPTION ON CUT SLOPE SHALL BE CONSTRUCTURED ON SLTY SAND, GRAVEL

LATERITE, SOFT ROCK OR SHALE. BUT BE NOT NECESSARY ON SHALE SOLD ROCK AREA.

B

“

»

i

| PROFILE GRADE iy o PROFILE_GRADE
8] = SLOPE PROTECTION
SANE 'SLOPE
e - \_ . 3.00 (MIN)
/A PAVEMENT STRUCTURE .
R~ P
::::::::: (Y T T P P PRRIIAGE Hin R KA AP AT %
,,,,,,, i S 3
e ) g
ASSUMED GROUNDWATER TABLE B VY 1T R RTINS A
I_ 3 L
WASTE MATERIAL
ROCK (#0.30 MAXMIX WITH COARSE SAND FROM CUT SLOPE.
FOR DRAINAGE LAYER (IF NECESSARY) SEE NOTE (D) ,
TYPICAL CROSS — SECTION
NOT T0 SCALE
.075, 0.50 .075
ogos /—JONT (SEE NOTE(D))
66 MM G 0.15
8
8o
E 3 #9 MM © 0.15
S \(
_Low . oW .
g
1150 SHEAR KEY
3 3-96 MM mw
o of
2-12 MM [ et
¥ h 0.15
L 3-06 MM SHEAR KEY (SEE NOTE())

CROSS — SECTION OF CONCRETE
INTERCEPTOR AT SHEAR KEY

SCALE

1:10

PROFILE SECTION OF CONCRETE INTERCEPTOR

SCALE

1:10

»

THE LONGITUDINAL SLOPE OF CONCRETE INTERCEPTOR IN NOTE 5 SHALL NOT BE LESS THAN
0.3 PERCENT.
EACH SECTION OF CONCRETE INTERCEPTOR SHALL B 050 M 'LONG PRECAST GONGRETE AND
SHALL NOT BE GREATER THAN 15.00 M FOR CAST-IN-PLACE CONCRETE. AL 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 SLOPE OR EXISTING ROADBED IN THE
PORTION OF EMBANKMENT. THE NUMBER OF STEPS FOR BENCHING DEPENDS UPON THE HEIGHT
OF SLOPE. THE HEIGHT OF EACH STEP SHALL BE DIRECTED BY THE ENGINEER, AND THE WIOTH
SHALL BE PERMITED FOR COMPACTED EQUIPMENT, AND THE DENSITY OF THE COMPACTED
MATERIAL SHALL NOT BE LESS THAN 95 PERCENT OF STANDARD PROCTOR.
BEFORE CONSTRUCTING PAVEMENT STRUCTURES, IF GROUNDWATER SEEPAGE APPEARS ON CUT
SLOPE OR SIDE HILL FILL AND SEEMS TO DAMAGE THE ROADWAY, THE DRANAGE LAYER
OR SUBDRAINAGE AS SHOWN ON THE DRAWING SHALL BE APPLIED.
10. CONCRETE INTERCEPTOR SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH

OF 20 WMPa (204 xa\nznv FOR 0.15x0.15x0.15 M CUBE AT 28 DAYS.
11. THE RENFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR 24 WITH THE MINIMUM 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 TS, 17.
13. DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF SOIL CONDITION, DEGREE

OF EROSION , WATER VELOCITY, RAINFALL INTENSITY, SLOPE, AND AMOUNT OF DISCHARGE

IN THE DITCH. N
14. IN CASE HEIGHT OF FILL > 6.00 M. AND IN CASE OF RESTRICTED CONSTRUCTION BOUNDARY,
THE SLOPE SHALL BE DESIGNED BY THE ENGINEER.

~

6.00 (MAX)
HEIGHT OF FILL (H)

>

©

TABLE 1 DETALL OF CUT SLOPE (IN GENERAL)  TABLE 2 DETAIL OF FILL SLOPE (IN GENERAL)

TYPE OF MATERIAL W TYPE OF MATERIAL

EARTH 1.5:1 EARTH
SOFT_ROCK 11 ROCK
HARD ROCK

REMARK :
THE SLOPES SUGGESTED IN TABLE 1AND TABLE 2 SHALL BE CONSIDERED AS A GENERAL GUIOEUNE ONLY.
APPROPRIATE CUT AND FILL SLOPES SHALL BE CONFIRMED BASED ON GEOTECHNICAL/GEOLOGICAL
CONDITIONS OF THE PROJECT SITE. PRIOR TO CONSTRUCTION, THE CONTRACTOR SHALL CARRY OUT SLOPE
STABIUTY ANALYSIS OF DEEP CUT/ HIGH FILL BASED ON ACTUAL CEOLOGICAL CONDITIONS AND SHALL
BE APPROVED BY THE GEOLOGIST OR ENGINEER.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
STANDARD DRAWING

CROSS — SECTION FOR DEEP CUT AND HIGH FILL

DESIGNED : D.OM. & CONSULTANTS _nxmnxn_: URE sesen ™™ loate: OCT 2015

B 5 Wi
- ~ Uf&\ SCALE: AS SHOWN

(DIRECTOR OF LOZATION & DESION BUREAU)
DWGNO. TS—401

APPROVED : \& ' sHeETNO, 19

SoUTURE [ oATE (FOR DIRECTOR GENERAL)
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S a8 TS S N ST (TN AR A R A S) AT e T 50 —— YU = E—
1w m@
7 < /
3 &
ROA| WAY A ROAD WAY
T H
SHOULDER , __TRAVELED WAY siouloer | 050 070 SHOULDER_,___TRAVELED WAY __ SHOULDER
TRAVELLED WAY SHOULDER 0.50 0.50 [ I | I oso_ || ]

_ |

Tm
0.05 B
01sl]

PROFILE GRADE

-SEE NOTE: 8
~~{

W-BEAM GUARD RAIL . Q?II / \
EARTH BACK FILL s
WiTH SODDING - 8
CROWN sioPE, ST e . 3
sf  — e ﬁ
e NN T PAVEMENT STRUCTURES ~ASSUMED GROUND LINE
o ASPHALT OR R.C. CURB FOR FILL SECTION (HEIGHT OF FILL > 6.00 M.)
L NOT T0 SCALE.
FANREDAY, . St crmloitm:noznxmﬁ CURB & GUTTER FOR EMBANKMENT PROTECTION
O/nv
ASPHALT CURB )
SEE NOTE: 8 W-BEAM GUARD RAIL Bem Ji08 mw/\ﬂMNo 0.40 _0.20

ARTH BACK FiLL

CROWN SLOPE,, WTH SODDING

——\

CROWN SLOPE

_’ <

~.
-ASPHALT CURB FOR EMBANKMENT PROTECTION

DETAIL FOR ASPHALT CURB

SCALE NTS

CONCRETE CURB AND ASPHALT CURB INSTALLATION

SCALE NTS

TRAVELLED WAY. SHOULDE

CONCRETE OR ASPHALT CURB
(SEE NOTE: 8)

1x3 CM. MASTIC JOINT WM)PNW\!JM

CROWN_ SLOPE

0.50

T . g &

2-R8 9

TOP OF RC.DRAIN CHUTE

|

" ©.3.00

SECTION (®) - (®) R.C.ORAIN CHUTE

SCALE

CONCRETE OR ASPHALT CURB (SEE NOTE:8) 6.

el

S
SHOULD EDGE LINE ﬁ‘i.

(>6.00M.)

T

CONCRETE BARIER TYPE Il FOR i _
DEEP CUT AND HIGH FILL mmo:} _ PROFILE GRADE
o CROWN. SIOPE ,
g =N s
: > —
L - e U SN ~BBIAN
: ==

ASSUMED GROUND UINE

I\ (>6.00M.

\

> 6.00 M.)

SCALE

CONCRETE BARIER TYPE Ill FOR FILL SECTION (HEIGHT OF FILL
10

NOT

NOTES :

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

©
=
o

STRENGTH OF 18 MPa.(184 KSC.) FOR 15x15x15 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.
REINFORCING STEEL SHALL CONFROM TO TIS.20 GRADE SR.24 FOR ROUND BARS.

R.C.STEP

AND SHEAR KEY

>

WHERE THE HEIGHT OF EMBANKMENT IS MORE THAN 6.00 M. ASPHALT/CONCRETE

CURB OR CONCRETE BARRIER TYPE Il SHALL BE PROVIDED FOR NORMAL CROWN SECTION
AND SHALL BE PROVIDED ON BOTH SIDES OF THE ROADWAY. FOR SUPPERELEVATED
SECTION, ASPHALT/CONCRETE CURB OR CONCRETE BARRIER TYPE il SHALL BE
PROVIDED ON THE INNER SIDE ONLY. . o

FOR FLAT TO 2% GRADE, R.C. DRAIN CHUTE SHALL BE SPACED AT 40 M.

INTERVALS.

il

o

NTS

FOR GRADE MORE THAN 2% AND ALONG SAG VERTICAL CURVES,

R.C. DRAIN CHUTE INTERVALS SHALL BE AS SHOWN IN TABLE 1.

R1, R2 AND & SHALL BE AS DIRECTED BY THE ENGINEER.

TYPES OF CURB SUCH AS ASPHALT CURB OR CONCRETE CURB SHALL BE
USED AT SUITABLE LOCATION AS DIRECT BY ENGINEER.

® o~

YTy T

| P m—

DROP OPENING
\l ~—— FLOW DIREGTION
T I

T

<L

_ 2
~8&7. =
St
R
Dy i
~o -
g e

—_ am&v R.C.ORAIN CHUTE
IN. <
& TOP OF R.C.DRAIN CHUTE 10 BE LOWEST POINT—> - \\\\ et
ADJUSTED . ”
% RC. STEP e 40
Ml V PVISTA
2-RB 9 g 3-RBS of TOE OF SLOPE
sl = 1-RBY (EACH STEP) 2 ® Pl concreTE
W DRAIN CHUTE OPENNING ALONG SAG VERTICAL CURVE
NOT T SCALE
7-RB9 3.00
= TABLE 1 OPENNING INTERVAL
ke X . OPENNING INTERVALS—M.
k29 9.0.20 PLAN OF ASPHALT CURB AND R.C.DRAIN CHUTE GRADE (%) S =
COMPACTED NOT T SCALE
L7 LESS THAN 2% 30 40
5%
1-RB9 == 2% - 3% 35 45
Q,wo or..o 4 AND MORE 40 55
NS
)
KINGDOM OF THAILAND
2-RB 9 MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS
NGL. 'STANDARD DRAWNG
H S TN CURB AND DRAIN CHUTE FOR EMBANKMENT PROTECTION
g b
g o BN
M B . FLAN, CONCRETE DESIGNED : D.ON. & CONSULTANTS _olxwﬁr R e "™ |oaTe: OCT 2015
8
g SECTION(®) = (B) R.C.DRAIN CHUTE REINFORCEMENT couPACTED .29 _— g SCALE: AS SHOWN
P Not 70 SCALE 0.2 (DRECTOR OF LOCATION & DESIGN BUREAU) [eme——
3 o | £ o
Z| . RENSON SOATURE | DATE (Fon RECTOR camany SHEETNO, 105
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SODDING DETAILS

) xoé:& WIDTH
— SHOULDER TRAVELED WAY mxoc_.omxiu

SODDING SHALL HAVE Eﬂx”vwwgﬂ ~~4

SYSTEMS PACKED WITH MOIST EARTH
AT LEAST 0.04 M THICK {— PAVEMENT STRUCTURES
EMBANKMENT MATERIAL

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

BLOCK SODDING

(SEE NOTE 9)

NOT T0 SCALE
-§
K . no>P<wW§mi .
; SHOULDER TRAVELED_ WAY SHOULDER
_ _ “
s 7 s

~
4 N
- >

e o
,,.f?n:. o
a&ﬁv&\“/-/

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

“——PAVEMENT STRUCTURES
EMBANKMENT MATERIAL

IN CASE OF SAND EMBANKMENT,

0.10 M THICK CLAY SHALL BE USED

STRIP SODDING

NOT TO  SCALE

ISOMETRIC DIAGRAM OF BLOCK SODDING

NOT - T SCALE

EXISTING GROUND
by T T T TR

(SEE NOTE 13)

‘et .5 THE JYPE-OF GRASS USED. SHALL BE A;LOCAL SPECIES WHICH-GROWS RAPIDLY. THE ENGINEER SHALL. DECIDE -

ASPHALTIC CONCRETE SHOULDER

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

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

DETAIL "A"

NOT TO SCALE

NOTES :

GENERAL

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE INDICATED.

2. THE ENGINEER SHALL DECIDE WHETHER OR NOT TO PROVIDE SODDING FOR SLOPE PROTECTION. GENERALLY
EMBANKMENTS COMPOSED OF SANDY OR SILTY MATERIALS WILL-REQUIRESODDING. CUT SLOPE WILL NOT NORMALLY-
BE SODDED AND THEN ONLY AT THE DIRECTION OF THE ENGINEER.
WHERE THE SIDE SLOPE MATERIAL IS NOT SUITABLE FOR GROWING GRASS,ORGANIC TOP SOIL APPROXIMATELY 0.10 M THICK
SHALL BE PLACED ON THE SIDE SLOPES AND LIGHTLY COMPACTED TO THE SATISFACTION OF THE ENGINEER, THOROUGHLY
MOISTENED WITH WATER AND SODDING PLACED.
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 M. THOROUGHLY MOISTENED
WITH WATER AND SODDING PLACED.

“

>

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 MAINTANING THE GRASS UNTIL THE END OF THE MAINTENANCE PERIOD.

BLOCK SODOING
7. BLOCK SODDING OBTAINED FROM PLANTED GROUND FOR PLACING SHALL HAVE THEIR ROOT SYSTEM PACKED WITH MOIST
EARTH AT LEAST 0.04 M THICK AND HAVE A MINIMUM SIZE OF APPROXIMATELY 0.30 x 0.30 M. THE SODDING SHALL BE PLACED
ON THE SIDE SLOPES WITHIN 48 HOURS AFTER REMOVAL FROM BORROW AREA.
8 SODDING SHALL BE LAID IN STAGGERED ROWS PARALLEL TO ROADWAY ALIGNMENT AS SHOWN ON THE DRAWNG. 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
OR NO EROSIVE POSITION. _ -
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 ALIGNMENT 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.6 ABOVE.

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
SLOPE PROTECTION FOR FILL SLOPE
SODDING DETAIL

DESIGNED : D.OK. & CONSATANTS _nzmnnwr BURES S oA loaTE: oCT 2015

7
reD: ; sd\ Ve * |scate: As sHowN
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SHEETNO, 120
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] 2 ™T ™I TABLE OF REINFORCEMENT FOR HEADWALL OF SINGLE BOX CULVERT
s 2-0B12- S 1 el ¥
4 = IR s 2-0812 CULVERTS
S | (3 SIZE OF
g viq = 1 V2 (NEAR SICE] — FOR RIGID FRAME — Y27 - v v2 i bl e bl
3 V2 (NEAR SIDE) 1 v m:s vésv b BOX CULVERT CUVERT |\ | 1y SKEW O SKEW 15 SKEW 30° SKEW 45
z | V3 (FAR SIDE) 4 AR 0
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v DETAILS FOR SINGLE BOX DETAIL "1"
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SCALE

LONGITUDINAL SECTION OF PRECAST BOX
SCALE 1:100
TABLE OF DIMENSIONS
SIZE OF CULVERT DIMENSIONS
sxkR R |Is |T|la}lbfe]t v

N

NOTES :

MULTIPLE BOXES

1: 100

HEADWALL ELEVATION (SKEW)
SCALE

CAST-IN SITU BOX __PRECAST BOX L
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W

3 5 0.15

R

i
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'| 040'

I

LEAN CONCRETE 1:3:6

LONGITUDINAL SECTION OF HEADWALL
SCALE

1100

120 x 120 |1.20 | 1.20 |0.125] 0.04 [0.045] 0.04 | 0.05 | 1.00-2.50"|
1.50 | 0.15 | 0.05 |0.045[0.055| 0.06 | 1.00-2.50
1.50 | 0.15 | 0.05 0.045]0.055| 0.06 | 1.00-2.50
1.80 [o.1 065 |0.0550.065| 1.00-2.50"
1.80 |0.175[0.055 0.065 | 0.55 | 0.065| 1.00-2.50
2.10 | 0.20 |0.0550.085| 0.06 | 0.08 | 1.00-2.00
2.10 | 0.20 |0.055[0.085)| 0.06 | 0.08| 1.00-2.00
2.40 x 2.10 2.10 | 2.40 | 0.20 |0.055 |0.085] 0.06 | 0.C8 | 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

1. AL 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/CM?)
B) FOR PRECAST BOX CULVERT 40 MPo. (408 _S\n:»u
C) FOR LEAN CONCRETE 20 WPa. (204 KG/CM2)

4. REINFORCEMENT
SR24 FOR BAR #9 MM. AND SWALLER SIZE
SD40 FOR BAR #12 MM. AND LARGER SIZE
5. CLEAR CONCRETE COVER SHALL BE 0.05 M.
6. DEPTH OF FILL SHALL NOT EXCEED 3.00
7. THE SKEW ANGLE (8) SHALL NOT BE MORE THAN 45 DEGREE.
8. W IS 0.20 FOR NON—SKEW BOX AND IS 0.25 FOR SKEW BOX.
(9) THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED
10. THIS DRAWING IS USING IN CONJUNCTION WITH DWG. NO. BC—108
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CAST-IN-SITU BOX | _PRECAST BOX__
TABLE OF REINFOERCEMENT (SQ. CM. PER 1.00 M. LENGTH OF BOX)
PRECAST BOX s SIZE OF CUVERT|  wiN. Bap | RENFORCEMENT BARS END BEAM
DB12 @ 0.40 SR HOOKED INSIDE | 3y | pa2 | As3 | Ast As5 6
RES © 020 e 0812 © 0.40
r ﬁ 120 x 1.20 0.86 3.80 640590 250 2-0812 | 2-p812
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{-----g--- rs5—4 |z 1.50 x 1.50 1.04 420 (740|640 300( 2-v816 | 2-0BI2
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© 040 | —0Bi2 p 0.40 L cousrucnon] JonT @ 1.80 x 1.50 0.8/ 5.30|7.60]7. 2-0820 | 2-081
1.60 x 1.80 1.22 450 |8.30|7.80[360| 2-p820 | 2-08t6
/, I 210 x 1.80 0.7 590830850 (400 2-0825 | 2-0820
ﬁ|» N\ 4 Ie 2:10 x 210 1.40 550 [8.00[9.10(4.00| 2-0825 2-0620
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A ), As3 LOWER 2 LAYERS A As6 r 2.40 x 2.40 1.55 6.50 [11.2011.00] 4.00| 2-Ds25 2-DB25
N AR i T T Ll
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DETAILS FOR CAST—IN-SITU BOX o Zwrkm T DETAIL "2"
SCALE 1: 100 2 SCAE  1:10
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0812 © 0.40
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0.038 (MAX.) BU
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DETAIL "1"

SCALE 1 : 25
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SCALE 1: 100
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. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWISE INDICATED.

DESIGN LVE LOAD: HL-93.
A MINIMUM ULTIMATE COMPRESSIVE STRENGTH FOR A 150x150x150 MM.
CUBE AT 28 DAYS AS FOLLOWS:
A) FOR RC. BOX CULVERT
B) FOR PRECAST BOX CULVERT
C) FOR LEAN CONCRETE
REINFORCEMENT
SR24 FOR BAR $9 MM. AND SMALLER SIZE
SD40 FOR BAR #12 MM. AND LARGER SIZE
CLEAR CONCRETE COVER SHALL BE 0.05 M.
FOR DETALS OF HEADWALL SEE DWG. NO. BC-104
WELDED WIRE FABRIC FOR STEEL REINFORCEMENT SHALL HAVE A MINIMUM YIELD STRENGTH (Fey) OF 440 MPa.
DEPTH OF FILL SHALL NOT EXCEED 3.00
PREPARATION FOR INSTALLATION OF PRECAST BOX CULVERT.
) POURING LEAN CONCRETE OF MIXING RATIO 1:3:8 BY WEIGTH AND THICKNESS NOT LESS THAN 0.12
b) THE LEVEL OF LEAN CONCRETE MUST BE APPROXIMATLY 0.03 LOWER THAN THE EXACT LEVEL.
) INSTALL PRECAST BOX CULVERT AFTER LEAN CONCRETE WAS HARDEN. BEFORE INSTALLING PRECAST
BOX CULVERT, THERE MUST BE CEMENT MORTAR WITH MIXING RATIO 1:2 BY VOLUME ON THE SURFACE OF
LEAN CONCRETE AND THE THICKNESS OF THESE MORTAR SHOULD BE THICK ENOUGH TO FILL THE VOID
BETWEEN THE BOTIOM OF PRECAST BOX CULVERT AND TOP SURFACE OF LEAN CONCRETE.
THE DIMENSIONS AS SHOWN IN TABLE OF IONS ARE ONLY
THE REINFORCEMENT FOR CAST—IN-SITU CONCRETE SECTION MUST BE THE SAME AS THE REINFORCEMENT IN
PRECAST BOX CULVERT. FOR SKEW BOX, THE REINFORCEMENT SHALL FOLLOW THIS DRAWING.
THE SURFACE OF BOX CULVERT SHALL BE ROUGHENED AND CLEANED
THIS DRAWING IS USING IN CONJUNCTION WITH DWG. NO. BC-107

30 MPa. (308 KG/CM2)
40 MPo. (408 KG/CM?)
20 MPa. (204 KG/CM?)
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