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[EET RSO
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TEM DESCRIPTION UNIT | GQUANTITIES REMARK : ' ok o ) .
° 1, e nsolunsLRIEISR ( COMPRESSIVE STRENGTH ) YDIRBUNSA LY Han s A puLYRABunTauBTg U
1 EARTH EXCAVATION CU.M. 800 ‘ a 3 i ;
VTRALWIA 15¢15x15 ludas fiow 26 Su Wupedt lussdfwanisnedsuuvisnauniemsg oy
2 SIDE DITCH LINING TYPE If SQ.M. 200 DWG.NO.DS-201 v ¥ o 8 [ v, oo vy ! o & o
; : weeny 28 Su lemeruawiralumsiuingaaladoenneddsdafitmunluuuy Infonnounietud
3 SHOTCRETE BACK SLGPE PROTECTION (INiunudsuss sLors) | sam. 375 DWG.ND.5P- 201 o . v,
- — . — — mmmmm'tumﬁumﬁaiimﬁmg 28 U suaeivue
4 | ndedaeinanunerie / ouysus uioalnems ki 1 AllondeevaneRURNMITE T RTUABATI WYY " . . o
5 . . r— 2, Wmmanmuissy i luneasien luiun sumwary of auanTies dutinuandeelszanounic
FM¥UNEMAIE 2 YBI9YINY H'ﬂﬂ\ﬂUUT{Q‘?ﬂ'hﬂ'r'l'NMWNLLNUﬂH (LR 61) v v, o v ,.1 Voo ¥ :ﬁ " & v, v
= | RENFORGED GEOMAT o o Bnadgnasdvfer i maufinersislastaluaun feihfaw saamdeuldonuuud  wiuee
5 | TOP ANGHOR NAL . L=g00 M. © 1.50 M. Ao - arfoifumedoniomodene lemmnnsmevadylafedu
7 SOIL NAIL (L=6.00 M.) @ 1.50 M. EACH 350
8 SOIL NAIL {(L=4.00 M.) @ 1,50 M. EACH 300
9 ANCHOR DB12 (L=1.30 M.) @ 1.00 M. EACH 75
/ 10 HORIZONTAL DRAIN 2" PVC., L=15.00 M. EACH 25
[ 41 | anilgrmegdiuntan REINFORCED GEOMAT SOM. 1,236 (FrandLaz)
~
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HIUNUITDY Horlzonlel Stee Rops ¥ilR 6x36

{WRC Dia, 8 mm. Tensle > 48.5 kN

ULINIR N

3.50

3.50

- ‘
usdnalan —

¢ OF SURVEY LINE

150

N .

YELLOW SOLID EDSE LivE Q15 M.
BRIE SOLID EDGE LINE Q.75 M. ‘l

2:1 OR VARIES

| 1200 H.iEﬂSTTNG ROAD
T

PG

FELLOW SOUID EDGE LINE 015 Ar

s

SOIL NAL
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Tlaaeadads SOIL NAIL NUNAEDURY IDBALLI

FWRITON UaTNLNATBLLIRSTE PULL OUT TEST

SHOTCRETE SLOPE PROTECTION
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TYPICAL CRCSS — SECTION

amiurpmanan

NHYATUHURNILIEOY 4030
mou i — Aum Ao

A mias+aso RT.

HEIGHT OF CUT OR FILL EARTH SOFT ROCK HARD ROCK
{METERS)
CuT FiLL cuT FILL cuT FiLL
0.0 - 1.0 3t 4:1 21 3 0.25:1 1.5:1
1.0 - 30 21 2t 11 1.5:1 0.25:1 1.5
OVER 3.0 1.5:1 1.5 0.5:1 11 0.25:1 11

3,60 or
Varies

of

0.5P-201
e

LT,

EXISTING GROUND . — — —

R12

R11

TOP ANCHOR NAIL , GALV. DB28 (SD40) , L=4.0 m.
@ 1.50 m, (£0.20 x £0.20 m.) C/C

WITH STEEL PLATE 8xZ00xZ00 mm

R7-Upper , SOLNAIL GALYV. DB28 (SP40) , L=8.0 m.

R10
& 1.50x1.50m (£0.20 x +0.3¢ m.) C/C OR VARES
ke WITH STEEL PLATE 8x200x200 mm

R8

Y

R1-R6 , SOILNAIL GALY. DB28 (SD40) , L=40 m.
@ 1.50x1,50m (+0.20 x +0.20 m.} C/C OR VARIES
WITH STEEL PLATE 8x200x20C mm

17.00 M. or VARIES

US LA WU s ITUY R

JEZSIEZN RSN |

5 CM. ASPHALT CONCRETE WEARING COURSE{IRLY)
20 Ci. CRUSHED ROCK TYPE BASE LAB. C.HR.= 80 F (MiN N 192)
IS5 CM. SOK AGGREGATE SUBRASE LAB. C.BR. = 25 % (MN (1A

15 M. SELECTED MATERIAL "A" LAB. C.B.R= 10 % (MN )18l
COMPACTED  EMBANKMENT LAG. CAR = 4 % (MW )51

94

——— RC. DITCH LINING TYPE Hi
DWG NO.DS-201

TYPICAL CROSS SECTION STA.35+850 RT.

SCALE

1.00

1175

L 1 ROWS , HORIZONTAL DRAIN , Dia.2", L=1500 m.’
UOIMTNDELHITE Toe Slope UTTAIOL 1.0040.50 iUmy

— wfn ANCHOR DB12 @ 1,00 & P111.30 W
4
i /fa27lum uas Grout Materia SEE DETAL ™1

WUULNE

vifenatee i (STEEL ROPE) $o0lUULT HORIZONTAL

4

sIumua mwiiudesiigna

(1

s

uaziing

Aénirriadaryeuag 4 409809 (R1-R4)

srimaorTzEAuTums Taglsd STEEL PLATE Fshuwsisdvimn naffuuy HORIZONTAL STEEL ROPE @13t

ATUNTNEN

Aoy gendnd | da  oendnd

T =2
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DO e ti g 0590 T auvag
Ly

whusou M{Q 4/% /63
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SPECIFICATIONS OF MATERIAL AND CONSTRUCTION (1) M()

NG IUNUAUMITOIAY 4050
med Ay — Aumd noy

YaadMIaTNUTY (Edge Wire , Reinforced Wire & Mesh Wire) )
filL35+550 RT.

1. 0IMVBLLIL- Bawesin 1uatewila Galtan 10% MTe Alu (10%) —Zinc (¥ATIUTBOALVD Aluminlum 10% KoL
Zinc 80%) M PVC @003 A Do, 3.7/47 mm. (ATINVMUWEY PVC T 0.50 mm.) ;
2. DIPNELR = YTIUBN 1 Galvanized Steel Rope 6x36 MWRC Dio. 8 mm. Class 2160 ’
3. 43R (PYC Golvanized Wire) W3Y 2392734 (Steel Rope) liumTmudousaawlu 0 2 «dln
31 wiled 1 wudhfuam (Pve Galvanized wire) tﬂumm"aﬂw:qmﬁm YRR Coffon 10% ﬁn pve Tden T Dia,
3.7/4.7 mm. @ITAILA Mochine Direction (WD) numieTssmduauniloussesnay uasdszosyneiy
sEnenr Aoy Ussane 050 was (Suuaeiuarundusddiiesnd 2w
3.2 aiiadl 2 daufifusisade (Steal Rope) UBINTEEMERINGLT ¥ilA Gaolvanized Steel Rope 6x36 MWRC Dic.
8 mm. Class 2160 1230 ULUT Machine Diraction (MD) &nwmtTassodud aumidavssrsantiwe uasdrees
MarEw Ay iederii Ussm 0.50 wes  (Suunaduerandsusshiiosndt 2 au)
2.3 mesded 1 Uz 2 TeaEutuluuU I Machine Direction MD)TzesEnTgaIRAerlAduLstN 0.25 AT
&, mwmveuimindngimamBonsfin calron 10% 9 bie. 3.2 mm. Teomsdadiuamm z wthi 3 indealy
} 0N V3D Dousle Twist Wire Mesh VLAMEIr R RTAINADG (frnnputnaniguinaveunies)
U 80 (+ 15%) DAANAS WarATNEd (SReTmluUBag ity 100 (4 15%) DRBIAT (See Detal)

Sendrutloafiumsfiagzmiiiu (Geomat)

s, wam1n’$z1;-1Tw‘ﬁmm‘*ﬁﬂmTwﬁmﬂﬁummwmuﬂuqa (High—~density Polyethylene , HDPE) Lmsﬁu;ﬂ;ﬂwﬁ'ulu
AIBATEUIUATY Extrusion uastindnmedugtiuuassmeeiel iuaaternlsamanify mndinla g
Flaifhudedeatu wiedmmend gz namememuemiavnedey oo fine i

& loIngueifmimsdavaudassil lassiemdle 3 93 Srsenwmetulrsshofedrdunsnen Dadnd]
FD4TIE (Vold index) Mihipendnsoeay 70 war Damumutlinieennt 5.5 Dedwmt (suanidderznounty
seEennead, munfadtanililodn Uitroviclet, LY tazvmuRmIsUlAliMBINT 110 C

GENERAL SPECIFICATION OF MATERIAL AND CONSTRUCTION FOR SOIL NAIL

- »
ﬂam’,mﬂﬂmmmuzﬂﬁﬂﬂnﬁ'm {Typical Cross Sectlon for Seil NAIL and Reinforced Geomot Instaliation) W10

e v _r )
whunsanivle lumuisnnde wazenw Tasarfsidmunnunusauiurnmduiuozenudnduiezavaduiums s¥usevzRoamovely g lodanyevinguAusdatuis (Reinforced Geomat)

wivsmuLien i fiRs ez duiansiae LugRarauauRevooyifnedwinam
mmasd 17 Teelvgruguandwoufidninnumavand 17 awlu 7 %
Juneilafidledon nmgius sdernnguslladwlsfovooy B le¥re e
Ladoygwlnlsfandona
tenasuaziiondize fufueseaswe il
7.1 dwemladeduroicanadruuismg . Company Profile UaT Website (A05) U4
Litineiam
7.2 AWNARIA AU UTIAVBITAR (Technical Dota) W30 Cotolag WIofu 4 Fifeaes
7.3 wenegeunannusstana bzl neluuegnde neansoadsd
7.31 veaeunumuiianesied 1 U 1-6 oniIule 6.4
7.32 wanaeeumn 7.3 aesdowliifu 45 S duduaiusernanaeeufieh
BusnmsuooytBleiag wnelunanaaeuneassyFeiviouasuIiarafy
TecHnicaL DATA ArdlvinienesBuvseyiRlumulnlunrudiundeivefys
wivlugnies erlueyynldle¥osdvedusn
7.4 K706N0%89 Reinforced Geomot VUINUTEN 30x60 1FURUAT (MDXCD) LEAIaIN
veustiniey 1 iy aweaiaiTanwlueeiades 2 @y dwou 1 Fee
7.5 wANITYNLIUADIfUTBId w I TTsaTugBA WloRTLLBUA M VTBrwnud MY
Ttszneinidy uanlssfiunsidm

5. iioliTegn fanletaumifgnismsasuanatulmuvefimun 1vgesniuy

Tavspdiaummuidurswen ghmnensdrifaummad 17
1. Seil Nail yTeneusuminieBey (Deformed Bar), ABATUALINA1Y (PVC Centralizer)ilat HuTRY (Heod Assembly)
FalrwazBoadied]
1.1 winveoosflsaolauauiifauasg i veniz-24 uazyudonsdlaomsguiou (Kot Dipped Govanized) D
rrmwn oo 1o lwesou daudiihunZeesiunenfensgudened uesroandfuaiy
1.2 vuoeinonidnnge 6.8 yudenedTaon1aguieu (Hot Dipped Golvanized) SAnvuuiulumunasgiu asmu
A123-13 Eunsaiuusnssinlaliiooniniovas 85 vemseiadgansnueamindooorriladoatufiisidu sei Nai
1.3 lunsdlfinodls coupler szApsmLnIRUUT ARl DuA A B aRTINUBY Soil Nat
2. FEUEWY (Spocing) MALATINET (Lengih) B4 Soil Nail ALuiuztnilifufissydunndewiu fYudneaeeimedin
TwazBeamarnsrussdinade uasardaengsaiuseozdiadlifovornuurouvs niusununey
21 HEMIRIT AT L uEd s 0 wiouuulvdnenai (Field Resistivity Test)
2.2 Ayaduamunwly (s, intemal Angle Frictian) LAZAMTUEDUUDIAY (Shear Strength) TINHANIIVIFTIDL Direct

Sheor Test HYUUWAIE Drain
2.3 HEMEIRTEIAREsMWURAFIE R (Slope Stabllity Anonysis)u,a:mmsmmmﬁ’tﬁ%umﬂﬁ?umﬁcﬁuﬁw’:ﬁ Soil Mail

2.4 WLUARATNTALEALIN Picn, Sections, Elevation WIDNTWAZITHA
2.5 HaMTNATOLMTIRS (Pulleut Test) TMBLNTTEOEE 3 UBILTIIN Sol Nail Lrazafafiziinisdadelundizaduy

= v - : - .
WouuvoyeBubui son nai Haedernsofuussfdlameftinanls

3 prmeemandeRod soi Noi vaTEdY)ATaelHATENRILL Percussion Rotary Talwauimduucsfulunamo Y, . ‘ ., v e,
TR ! : ' el 1 ; UafvupgnaiRiag REINFORCED GEOWAT ForsenFuiaieiaeunsonanisznounTuveiMun uatlusIEIUABEEIUIEMT
wlsthlumsManuaEoavgune , TE0EVMUIVRUINT 1.50 LUMS (CENTER TO CENTER) $EBEMIUedMgy fu150 A 19 14 s bt asle) el o

' o, o o : eI dinaumanatedl 17 fefemuieyi@/ luew$® eold rrdlfagislylafomsoyda
romadolaluiu £0.20 s Fuuelivednudy ekt UWIUmvATOU nuw . o w4 g o
. : p 4 fonitne] . . - elayare vy I s aedviedusn
4. ARG INMTATIURNDEUIERONY Soll Nal ¥ F L BOLENY ot : ; ' " . . . v . ey !
X 3 e row le, ‘i{wja‘utﬁ mm;ao UYL NG ufrﬁu b mamgmﬁmwmuu (Grout 1 z:t:-;::g;;:mm:ﬁ; L 9. Nerga FhumzoytAenddnoumamant 17 udr Ingmusuauguduizesn
Matterial) DI lunauEmr utsauauadusliiom + 1y crout Moterial RodlnaizrniRde i ; " ety ; : . ; o
IR i ‘ Y A ————— Y VERNIER . 370 (= 0.10) ﬁgmvlrlaﬁswat:ﬂaﬁaﬂmmq o Mmﬂf}uanjswwuwmuua\a%’gﬂ?aﬁmaﬁmiﬁﬂm
4.1 Grouting Mortar 92@B4D8MI 1 IUNAY (Water Cerment Rotio) W/S = 0,4-0.5 memEaniswaiussneuriillie 1.2 wiehugugnarain (320 Pve ) VERNIER mm. 470 (£ 0.10) FrdfefenTod nwininreiiasasiea sy m-u-mmmi ifavaaeysu e iRbrams
n’?uwﬁmmmgﬂqnmi'mcﬁ'mvmﬂm‘w‘;mwmﬁauwmmmgm ASTM.939-87 (Flowcane Method) 13 fidsfunsdwesnin ASTM E B / WORT1-2532 kg, /5q.mm. 2 38 T UMM URRINLE 7.3 HeE 7.3.2 Lmzwqﬁmawmmﬂﬂ
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GENERAL SPECIFICATION OF HORIZONTAL DRAIN
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SPECIFICATIONS
Property Unit Result Test Method

Material PVC
Roil length M 50
Roll width cm 20-21
Roll weight kg 17 ASTM D5261:2003
Thickness mm 2 ASTM D 5199:2001
Q pen area ratio % >20
Tensile strength length N /mm? 18.4 ASTM D 882:2002
Tensile strength width N/mm?2 5.8 ASTM D BB2:2002
Elongation length % 168.4 ASTM D 88B2:2002
Elongation width % 124.2 ASTM D 882:2002
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 1004:1594
Puncture resistance 421.4 ASTM D 4833:2000
Discharge capacity 10kPa cmi/s(HGQ.5) 34 ASTM D 4716:2004
Discharge capacity 300kPa cm?/s(HGO.5) 26 ASTM D 4716:2004
Compressive strength N/mm?2 0.44 20% compression
Compressive strength N /mm? 1.21 40% cemprassion

Sulphuric acid GOOD
Chemical resistance

Salt water GOOD

Environmental PBBs/PBDEs NOT DETECTED US EPA B270D
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& BENGH
© 2.00
o2 0.30 EXPANSION JOINT DITCH UNING
- COMPACTION
~ CONTRACTION JOINT — S MORE THAN
ASSUMED EXIST GROUND LINE — I
xolo BENGH
BENCHING ~—— s
SHORTCRETE BACK SLOPE AND L __ _ ~. %
SIDE SLOPE PROTECTION ~
o RNOT TO SCALE
2 1-09 M,
o 0.50 M LONG SHOT CRETE
CONCRETE REINFORCEMENT it e
(SEE MATERIALS SPECFICATION 1.4) ~
N

SHEAR KE
NOT

R ; A
y O:;J%C(/ SLOPE  T/&
N SCALE
\/\%

= —— EXPANSION JOINT

T 0.05 x 0.30 M HORIZONTAL SLOT CUTTING

CONTRACTION JOIMT

CONTRACTION JOINT -

0.05 x 0.0 M HORIZONTAL SLOT CUTTING —

EXPANSION JOINT -eme

m

129

=]

——SHEAR KEY AT SIDE SLOPE

EOARSE GRAVEL FILTER AND

“—-—SHEAR KEY ON BACK
& SLOPE & 3.00 M
S,

A

s;\‘-
at
/‘2
5.00 MAX.

~  BENCH

SLOT CUTTING © 3.00 x 3.00 M MAX.

3 MM ANCHORAGE ROD

0.75 M LONG @ 1.50 2 1.50 M

Sy

-———SHORTCRETE

REINFORCEMENT )

{SEE MATERIALS SPECIFICATION 1.4)

= P25 MM SWGLE SIZE CRUSHED ROCK OR
GRAVEL, 0.50 M LONG

0.05 ¥ 0.30 M HORIZONTAL SLOT CUTYING

APPED AROQUND

: ’)16‘\

P 9 MM ANCHORAGE ROD
.75 M LONG @ 1,50 x 1.50 M

# 9 MM ANCHORAGE RCD o %
.75 M LONG @ 1.50 x 1.50 M g

GROUTED WATH MORTAR
(SF_‘g GENERAL NOTE 3.4)

Wt
a‘;ﬁ\m-w_mmmu...............-.\;05«-%/31(’,31‘3

CEOTEXTILE WEIGHT 200 g/m? (MIN),

AND SLOT CUTTING DETAILS

DITCH LINING

7
@ & MM ANCHORAGE ROD
\ 0.75 M LONG © 1.56 x 1.50 M

SHEAR KEY ON
BACK SLOPE @ 300 M

HORIZONTAL SLOT CUTTING

(SEE DETAL)
3,00

jele]

.

MATERIALS SPECIFICATION;
1. SHOTCRETE

1.1 PORTLAND CEMERT TYPE | SHALL CONFORM TO TIS. 15. AN APPROXIMATE
CONCRETE MIX SHALL BE PORTLAND CEMENT : FINE AGGREGATE OR SAND
i COARSE AGGREGATE RATIO 1:2:2 BY VOLUME, WATER—CEMENT RATIC
(%/C) = 0.40.

1.2 FINE AGGREGATE AND COARSE AGGREGATE SHALL CONFORM TO ONE OF
THE FOLLOWING GRACING REQUIRMENTS.

SIEVE PERCENTAGE BY WEIGHT PASSING
DESIGNATION FINE [ COARSE AGGREGATE
AGGREGATE | TYPE A | TYPEB | TWE ¢
1 - - - 100
3/a - ~ 100 80-100
1/2" - 100 90-100 -
3/8" 100 85-100| 40-70 | 20-55
No.4 §5-100 10-30 [ 06-15 0-15
No.B 80-100 0-10 o-5 0-5
No.16 50-85 0-5 - -
No.30 25-60 - - -
No.50 10-30 - - -
No.100 2-10 - - -

1.3 SHOTCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSWVE STREMGTH
COF 28 MPa (2680 KSC.) FOR 0.15x0.15%0.15 M. CUBE OR 25 MPa (230 K50}
FOR & 0.075 M. CYLINDER AT 28 DAYS.

1.4 REINFORCING STEEL FOR SHOTCRETE CAN BE EITHER OF THESE :

1.4.1 WELDED WIRE FABRIC @ 3.55 OR 3.75 MM. @ D.075 X 0.075 M. WIRE SWALL

CONFORM TO AASHTO DESIGNATION M 55 — 75 (ASTM
DESIGNATION A 185 — 73) OR AASHTO DESIGNATION M 32 — 78
(ASTM DESIGNATION A B2 —76)

1.4.2 HEXAGONAL STEEL WIRE MESH SHALL CONFORM TO TIS, 208
TYPE "A", THE STEEL WIRE MESH IS 1.25 MM, DIAMETER. THE SIZE
OF MESH IS 52 MM,, AND PITCH LENGTH IS 55.2 MM. THE
SKELETON STEEL WIRE SHALL CONFORM YO TI5. 747.

MAX,

MAX.

CONTRACTION JOINT-

¢ 3.6 MM SKELETON STEEL WIRE ——
@ 0.75 x .75 M FIXED ON BACK N

PLAN OF SLOPE PROTECTION

SLOFE AND SIDE SLOPE WITH
# 9 MM ANCHORAGE ROD,
0.75 M LONG & 1,50 x 1.50 M

SEE REMARKS 2

SHOTCRETE 8ACK SLOPE PROTECTION 9 KM ANCHORAGE ROD -—mm 21

-3
0,05 M MIN. THICK 4.75 M LONG € 1,50 x 1.50 M

NOT TO SCALE
S HH H
Vvi Y

i1

I

H
[T
PLAM OF SKELETON STEEL WIRE
NOT T SCALE

€
OF ROADWAY
~ 0.30 MIN,

"~ il

2-¢ 9 MM

2-F 9 MM

25 MM & 030 M
CONCRETE ——

JOINT AT EVERY 12.00 W
10 MM WIDE FILLED WITH MORTAR

020 lois| _oeo |

SHEAR KEY AT TOE SLOPE
NOT TO

SCALE SCALE

SHEAR KEY AT TOE SLOPE

SHOTCRETE SIDE SLOPE SROTECTION
S0 MM MIN. THICK

——EMBANKMENT {EACH LAYER BEFORE

SHALL NOT BE
0.30 &)

5.00 MAX

5.00 MAY,

30 X 50 MM. SQUARE WELDED WIRE MESH OF 2 MM. DIAMETER
WIRE SHALL CONFORM TO TIS. 747,
1.5 ANCHORAGE RO SHALL CONFORM TO TS, 20 GRACE SR. 24,

2. SHEAR KEY
21 CONCRETE SHALL HAVE A MINMMUM ULTIMATE COMPRESSIVE STRENGTH

OF 25 MPa(250 KSC.) FOR 15x15x15 CM. CUBE AT 2B DAYS,
2.2 REINFORCING STEEL SHALL CONFORM TO TIS. 20 GRADE SR. 24,

3. FILTER MATERIAL

3.1 SIZE OF COARSE GRAVEL FILTER SHALL BE SINGLE SIZE AS 925 MM,

3.2 PY.C, PIPE SHALL CONFORM TO TS, 17 CLASS 13.5.

3.3 GEOTEXTILE SHALL BE NONWOVENS TYPE, WEIGHT 200 G./Mz.(MIN.)
SHALL CONFORM TG ASTM, 3776

1.4.3

B o REINFCROMENT
o (SEE MATERIALS SPECKICATIONS 1.4)
ng? FILL WTH MORTAR

SHOTCRETE

CONTRACTION JOINT DETALLS
ot o SCALE

# 3.6 MM SKELETON STEEL WRE

PERFORATED PIPE

—~# 75 MM PN.C PIPE
ClLASS 13.5 @ 5.00 M

VARIES

SHALL CONFORM TO ASTM 3776,
WRAPPED AROUND

PERFORATED FIPE DETAIL

SCALE 1:10

CONSTRUCTION PROCESS :

WARRANTING FEATURES FOR SHOTCRETE CONSTRUCTION

825 MM SINGLE SIZE CRUSHED ROCK OR GRAVEL, 0.50 M LONG

GEQTEXTILE WEIGHT 200 g/ (MIN}

t. BACK SLOPE PROTECTION

1.1 THE SHOTCRETE BACK SLOPE PROTECTION AS SHOWN ON THIS DRAWING
SHALL APPLY FOR SOFT ROCK BACK SLOPE DNLY.

1.2 PRIOR TO SHOTCRETING, THE BACK SLOPE SHALL BE FURNISHED
AND CLEAN. AND SLOPE AMGLE SHALL NOT BE STEEPER THAN
THE SPECIFIED TYPICAL CROSS SECTION IN DRAWING NQ. TS—d401,

2. SIDE SLOPE PROTECTION

2.0 CUT ofF LE)OSED SOH. ON THE EXISTING SIDE SLOPE.

2.2 IN CASE OF THE EXISTING SIDE SLOPE IS FLATYER THAN THAT
MENTIONED IN THE TYFICAL CROSS SECTION CRAWING, WELL COMPACT
THE EXISTING SiDE SLOPE AND COVER iT WiTH SHOTCRETE SIDE
SLOPE PROTECTION AS IN THE FIGURE,

2.3 IN CASE OF THE EXISTING SIDE SLOPE IS STEEPER THAN WHICH
MENTIONED IN THE TYPICAL CROSS SECTION DRAWING, THE EXISTING
SIDE SLOPE SHALL BE BENCHING AND FILLED WiTH COMPACTED SOIL
THE THICKMESS OF £ACH LAYER IS NOT MORE THAN 30 CM.,
COMPACTED TO 95% OF THE STANDARD MAXIMUM DRY DENSITY
{DOH.~T.107/2517) AND COVERED WITH SHOTCRETE SIDE SL.OPE
PROTECTION AS PRESENTED IN THE FIGURE.

3. GENERAL NOTES

31 WOLDED WIRE MESH SHALL BE PUT IN THE MIDDLE OF SHOTCRETE SLAB
AND CONNECTED AS THE INNER-LONG SIDE AND WIDE SIDE ARE AT
LEAST 15 CM. OVERLAPPING.

3.2 IN CASE OF HEXAGONAL STEEL WIRE MESH OR SQUARE WELDED WIRE IS
USED, IT5 INNER~-LONG SIDE AND WIDE SIDE ARE AT LEAST 10 CM.
OVERLAPPING AND TED wWiTH STEEL WIRE AT EVERY 10 CM.

3.3 FOR SOFT SOIL OR SAND, THE FiRST LAYER OF SHOTCRETE SHALL BE
THIN LAYER AND APPLIED THROUGHLY THE DESIGNATEC AREA. AFTER
WAITING ABOUT 15 MINUTES OR SETTING TC STIFFEN, THE SECOND
LAYER OF SHOTCRETE SHALL BE APPUED TG MEET THE SPECIFIED
THICKNESS.

3.4 FOR GRANULAR S0IL, THE ANCHORAGE ROD € 9 MM. SHALL BE GROUTED
WITH MORTAR CEMENT: SAND RATIO = 1:3 BY VOLUME [ @5 CM.
APPROXIMATELY).

3.5 IF WATER SEEPAGE IS APPEARED, SLOT AND COARSE GRAVEL FILTER
SHALL BE ADDED. NUMBER AND LDCATION SHALL BE DIRECTED
BY THE PROJECT ENGINEER,

3.6 {F SEEPAGE FLOW IS HIGH, PERFORATED PIPE SHALL BE INSTALLED WITH
ITEM 3.5, AS DIRECTED BY THE PROJECT ENGINEER.

3.7 MORTAR CEMENT ; SAND RATIC = 1:3 BY VOLUME, SHALL BE USED TO
FILL CONTRACTION AMD EXPANSION JOINTS.

3.8 THE BOUNDARY OF SHOTCRETE CONSTRUCTION SHALL BE AT THE
BEGINNING AND END OF ERCSION AND AT THE BEGINMING, SHOICRETE
SHALL BE CONSTRUCTED AT THE SUITABLE DISTANCE PRIOR TO THE
EROSION POINT.

3.9 PAYMENT OF SHOTCRETE SHALL BE MEASURED BY SQUARE METER
INCLUDING PREPARED AND COMPACTED EXISTING SLOPE, EXPANSION
JOINT, CONTRACTION JOINT, COARSE GRAVEL FILTER, & 0.9 MM.
ANCHORAGE ROD, MORTAR GROUTING AND ANY OTHER INCIDENTAL
WORKS OF SHOTCREYE.

310 FOR BACK SLOPE CUTTING OR LOOSED S0IL CUTTING ON SIDE SLOFE,
THE PAYMENT SHALL BE EXCAVATION ITEM.
311 ALL DMENTIONS ARE IN METERS UNLESS OTHERWISE SPECIFIED,

1. THIS METHOD OF SLOPE FROTECTION IS SUITABLE ONLY IN SPECIFIC
LOCATIONS AND CERTAIN CONDITIONS, IT SHOULD BE APPLIEQ WiTH
THE FIRM INFORMATION CONCERNED AND RECOMMENDED BY THE
ENGINEER AND THE GEOLOGIST.

2, THE SLOPE CUT AND FILL SHALL BE STABLE.

3. NOT RECOMMENDED FOR HIGHWAYS LEADDING TO PLACES TO WISIT
OR VIEWING POINTS,

KINGDOM OF THAILAN
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STANDARD DRAMNG
SLOPE PROTECTION FOR CUT SLOPE
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* * IF DISTANCE 2 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH PLAIN CONCRETE

{5 CM. THICK)
CUT SLOPE VARKS
PROFILE GRACE /,/\ 0.20 VARIES 0.20
i r T
=€ -+
Py 2 5
G £2
oy z§ -
]— ¢ 7 DITCH BOTTOM z
t - =
z: P €2 z =
E EC Lls 5 2
= _ ,_aﬁ i N 0@ p = 2 \
gl ) 7 2 g & MM. © 0.20 M.
R 3 < =
. WEEP HOLE AND FILTER
MATERIAL @ 3.00 M.
WEEP HOLE AND FILTER MATERIAL ! (SEE DETALL)
l. o406 [0.50 R varies) 0.80 (SFE DETAIL) ln.se.on e
TYF’E I PLAIN CONCRETE DITCH LINING TYF'E i¥ SIDE DITCH FOR VILLAGE SECTION
SCALE SCALE
* ¢ ¥ DISTANCE » 50 CM. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE
. CUT SLOPE VARIES (7 CM. THICK)
PROFILE GRADE
0.30 VARIES 2.30
2| ——CONCRETE DITCH CHECK I f 1
[S]
E [~ —DITCH B0TTOM -3-R.C. COVER 0.50 M. WIDE
E / -® EuaMsMMo G005
- X
z 7 Iz g - 1= =
H £S I E A
2 =13 T g \\\\ g < 7 \MASTIC JOINT SEALER
= g P8 SNEEN 2 e
1 ~ 4 Py
s ! # 6 MM, © 0.20 M. SO b s
————————— NN v
NN Pl
020 WEEP HOLE AND FILTER MATERIAL N .
L8:2 N

(SEE DETALL)

Lo 4@...-‘%%“ —

TYPE Il REINFORCED CONCRETE DITCH LINING

SCALE

* * IF QISTANCE > 50 CM. PROMVIDING SODDING
JF DISTANCE < 50 CM. LINING WITH MORTAR RIP—-RAP

CUT SLOPE VARIES

PROFILE GRADE /)\\

0.50 (MIN.)

0.50 OR VARIES

TYPE il MORTAR RIP-—RAP DITCH LINING

SCALE

#0.025 M SINGLE SIZE CRUSHED RCCK

CONCRETE
DITCH CHECK

F.V.C. PIPE & 79 MM. WEEP HOLE WTH
PERFORATED HOLE ¢ 10 M. & 0.0 M.

:j‘“"g“""s

SCALL

i;‘FOR DITCH CHECK
o '\ 110

OR CDARSE GRAVEL FILTER, 1.00 M LONG

_'

VARIES

DETAIL OF WEEP HOLE AND FILTER MATERIAL

GEDTEXTILE, WEIGHT 200 G./Mz {MiN.)
SHALL CONFORM TO ASTM 3776

[4ns 2 O, THICKNESS FOR BEARING

DETAIL FOR R.C. COVER FOR CRCSS WALK
NOT i SCALE

ANY NATURAL SLOPE ;

VARIES OR EXISING GROUND
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TYPE V CONCRETE DITCH AT HILLSIDE
SCALE

0.30
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DETAIL FOR DRAfN HOLE

SCALE

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

7 J—FERFORATED HOLE @ 10 MM. @ 0.10 M.
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S P.v.C. FIPE 8 75 M.

DETAIL OF PERFORATED PIPE

HOT ™ SCALE

NQTES @

ALL DIMENSIONS ARE IM METERS UNLESS OTHERWISE INDICATED.

CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE

STRENGTH OF 18 MPa.{1B4 KSC.) FOR I15x15x15 CM. CUBE AT 28 DAYS,

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

REINFCRCIMG STEEL SHALL CONFQRMED TO 7IS 20 GRADE SR 24.

THE THREE TYPES OF DITCH LINING SHALL BE CONSTRUCTED IN THE ARTA OF RAINFALL INTENSITY NOT OVER 10 IN/HR.

IN CASE OF RAINFALL INTENSITY |S OVER 10 4 /HR, DITCH LINING ‘SHALL BE DESIGNED BY THE ENGINEER

DITCH LINING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, EROSIGN AND THE DISCHARGE

IN THE QITCH GENERALLY, DITCH LINING SHALL BE CONSTRUCTED IF ROADWAY CRADE EXCEEDS 6%

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

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

THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M., 100 M. AND 80 M. FOR RQADWAY GRADE OF

6%, 8% 10% AND 127 RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD

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

FOR TYPE IV THE CONCRETE SIDE DITCH WTH R.C. COVER FOR CROSS WALK SHALL 8E USED AT COMUNITY AS DIRECTED

BY THE ENGINEER AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WMIDTH BETWEEN SECTIONS SHALL

NOT EXCEED 1 CM. AND THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WiTH 4:1 MIXTURE RATIO

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

CONSTRUCTION DETAILS

TYPE |,

TYPE |l CONCRETE DITCH LINING

1,1 THE EXISTING DITCH OR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND

1.2
1.3

THE GROUND SHALL BE COMPACTED PROPERLY THE DITCH GRADENT SHALL BE THE SAME OR SIMILAR TO

THE ROADWAY GRADIENT

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

BEFORE PLACING CONCRETE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE

CONCRETE SHALL BE PLACED IN SECTIONS OF L.0O MMAXMUM IN LENGTH FOR TYPE | AND 3.00 M, MAXIMUM FOR

TYPE (, THE JOINT WIOTH BETWEEN SECTIONS SHALL NOT EXCEED | CM. AND THE JOINTS SHALL BE SEALED

WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO

REINFORCING STEEL SHALL BE PLAIN ROUND BARS CONFORMING TO TIS 20 GRADE SR 24 LAPPING FOR # 6 M,

REINFORCING STEEL SHALL BE 25 CH. MINIMUM .

REINFORCING STEEL SHALL ALSC BE WELDED WIRE FABRIC WITH THE SPECIFICATIONS AS FOLLOWS ;

1.5.1 SPECIFICATION SHALL CONFORM TO AASHTO DESIGMATION M 55—75 (ASTM DESIGNATION A 185-73) AND
AASHTO DESIGNATON M 32-78 (ASTM DESIGNATION A B2-76)

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

1.5.3 MESH SIZE OF THE WIRE FABRIC {5 2"x2

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 JGINT SHALL NOT
LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE DITCH LINING

1,55 CONCRETE SHALL BE CURED AFTER PLACING

TYPE #l MORTAR RIP — RAP DITCH LINING

24
2.2

2.3

THE METHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NHO, 5.1

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

THE LARGER STGNES SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS OR SMALL
STONES UNTIL A SMOQTH SURFACE IS CBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT DE HIGHWAYS
STANDARD DRAWING

SIDE DITCH LINING

DESIGNED ! 00K ik COHSLTANTS ICHECKED: BUREMU OF LOCATON |paTE: OCT 2015

nw SCALE: AS SHOWN

~———1 SUBMITTED ;

(DIRECTOA OF LOCANON & DESIGH BUREAL)
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s
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