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ITEM DESCRIPTION UNIT QUANTITIES REMARK \
1| SIDE DITCH LINING TYPE 1 S0.M. 198 BWG.NO.DS—201

2 | SHOTCRETE BAGK SLOPE PROTECTION (TNTINNIWHAUMI SLOPE) | SQM. 580 CWG.NO.5P—201

3 | sdiedahelusneaiie / ey 13naivams ki 1 slordnmuenausumsinesluauaodde vy

FM¥uUnIavan 2 ¥eaeTeT meumgq%nmmwmau;luﬁu (n s1)

4 | REINFORCED GEOMAT 50.M. 2,097

5 | TOP ANCHOR NAIL , L=4.00 M. @ 1.50 M, EACH 78

6 SOIL NAIL (L=6.00 M.} @ 1.50 M. EACH 774

71 SO NAIL (L=4.00 M.) @ 1.50 M, EACH 542

8 | ANCHMOR DBIZ (L=1.30 M.) ® 1.00 M. EACH 118

/ 3 | HORIZONTAL DRAIN 2" PVC., L=10.00 K. EACH 39
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YV E WA URUMLULEY 4090 #9U DAY —~ PUATU #8U 3 o - T
1 N3.21+000 RT.

SIDE SLOPE CONSTRUCTICN \

M HEIGHT OF CUT OR FILL EARTH SOFT ROCK HARD ROCK
" . . v C e e (METERS)
.y AszylTlugUdadidufounsdosumug iuuno fouinmsneadalmgaiusus SOIL NAIL Ut FILL cuT FILL ouT FILL
pya9wrouBnadsneus LU M5ARMII SoIL NAL IHRaTAweYn
2.fuiesesd T RIBmainannueduuss/ viefuuaciudneas e mnnuauRiu SafuaaslaluluennSninew neeavesdisney e - 10 31 4 21 3:1 0.251 1 151
waz/v3odu luihldmumenludygn ssaeaf¥vmanlviduldmua mmwaruiueieitds e Tuaesndeds SoL NAL SuTREELRY DUDBINLY
s nsdiflanshatornmudivondamudaoaielifeaegfuswasuss igarugunumsy easfes LasMUNPFOULTRITae PULL OUT TEST 1.0~ 30 i 1 1 [ 0251 | 151
v ¥ . v o - ¥ u v v
wionedarweirne fudsunlupluiumfeduatesnmiviulaseesie uasmaslafuniu
L“ﬁu‘)ﬁaﬂ%?ﬂlﬂgﬁﬂﬂuﬁﬂ OVER 3.0 151 .51 0.5:1 1:1 0.25:1 1:1
4. 7wagBormanLyUialassamomadesnranfouuaunivlusmusredauesaulassesa
Taemamaumnzanfvgmmmadezdnilums Tedlafurnudusounngdnnemsdsinnu
mManeedl 17
Cy E v s » AT T HOTCRETE SLOP T
5.5 ¥ U ReERBILT MM ey I sz emsnes 19 Taufindued pavinen usunTeT S AMLLLL SHOTCRETE SLOD‘E,GPSSTSEPC 1200'}1 3,00 o
' u ™ b M ! " - x X art
thermsguluaunessegaft 4 sualesdosansmuaumseseslununsede ysusun 13‘;} )
. o B j 3 G GROUND . — — =
g nwmenads ediud w245 wuRudialin - 7 S Bl _ - -
o ‘ TOP ANCHOR NAIL , GALY. D328 (SD4D) , L=4.0 m.
HUBTLRY ® 1.50 m. (£0.20 x £0.20 m.) C/C
Ty WITH STEEL PLATE 8x200x200
8% REINFORCED GEOMAT liazdanneiigdanoinda °E e mm
UuTA) REINFORCED GEOMAT
. Vv ) - R14 o o
FUMUITOL Horizontol Steel Rope HUA 6x386 T : ; ﬁ ol
IWRC Dio. & mm. Tensile 2 48.5 ki T ; : R13 2| 2.8
GIATR TL | { R12 < B
, l ; RB~Upper , SOILNAIL GALY. DB28 (5040} , L=6.0 m. L1k H
uwRualad — . ! Rit ® 1.50x1.50m (£0.20 x +0.20 m.) C/C OR VARIES 5| &
H i ‘ 2
; % 210 WITH STEEL PLATE 8x200x200 mm =| & :
§ OF SURVEY LINE ' i 5
R t | ko AR Y
! i | - Y =]
150, 3,50 ; 350 L5 ; // o Lo
o L | W :
13
‘ ‘ { TR
| 10,00 M. EXISTING ROAD) ! N EPLE P i
: i | R ,15-" - = e R1-R7 , SOLNAIL GALV. D328 (SD40} , L=4.0 m.
L : /'(,,,,.if T — © 1.50x1.50m (£0.20 x £0.20 m.) C/C OR VARIES
U I—- rELLGW SOLO EOGE LvE (75 M ; -7 7 ) S R4 WETH STEEL PLATE 8x200x200 mm
~ -
:‘7 WHIE SO £OGE LiNE O 15 M w—‘]l ; rlm{[f SGLJQ?EPGF'L-;.E G158 M R3 R
21 OR VARES —— ! ! r o =7 |
H | - 5 .
f : 1 I} 1 4 e L _ _ ~ B ) B ~ B - ) _ B B _ :
] £usTvG GROUND e 7 ]
RIHITTRIATT ' o , ~ a .
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‘ USMINBYMTID Toe Siope LEUIRS 1.0020.50 WRT
B OV ASAALT SOSTRETE upaans ouRsEfy ——— —- BN ANCHOR DE1Z @ 1.00 W €77 .30 3
20 0 LRUSHED POCK TYRL FASE LAF JFF = 30 X MRl — ' W o o ' R
Vot s Sr g Teo . 5o s KL . i %’;ﬂﬁﬁ?hu"ﬂ WelE Grout Moterial SEE DETAIL 1 HUANG A .
f5 car 5L SAE AT e 10 F MN KL e . voE v . v Ca. " :
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SPECIFICATIONS OF MATERIAL AND CONSTRUCTION (1) s o i o

NUHERUHUAUMIBGY 4090
nou fimd - Aumiy Ao 3

GENERAL SPECIFICATICN OF MATERIAL AND CONSTRUCTION FOR SOIL NAIL ﬁﬂ@ﬁmtﬂ?uma {(Edge Wire , Reinforced Wire & Mesh Wire) ‘
) . . L2100 RT.
. _ i . i i 1. AIRUBUUL- adundud Uemwddn Calfon 10% W38 Alu (108) ~Zine (EPFIUTDEALNEY Aluminium 10% Lag
ﬂUﬁ:«'L?}UﬂmULLUUEUﬁﬂiﬂﬁxﬁﬁ‘iN (Typical Cross Section for Soil NAIL and Reinforced Geomat Instollation) U799 Zine 80%) ﬁu bve @83 1 Do, 3 7747 (PIWYLIINES PVE ‘?IY‘I'LI 050 )

.o v " v e , .o inc 90%) ¥} la. 3.7/4.7 mm. 14 8.30 mm. JFunanEe Fermur d anTsrnauB U e R (Reinf
ruudaur vl tuanusvede wossulassendlfmuniumuzruturnmiufuasrnuduilufesaeadiiluni 2 EIRVELE = yI1vea T 194 Golvanized Stesl Rope 6x38 MRC Dia, 8 mm. Class 2160 7. gfuumw mmmumia'las“ﬁ‘mu'luﬁ i ik T..ﬂ W .;( en OrCfd,G?"Tm)
oot At v - 4 . ' B A R winsuen s fifedounsfuson g diugarunafovesyidned wWina
pempslAfuRTIATEEU IR ghnunsdninaumaenaadt 17 3. @MW (PVC Gulvanized Wire) WAz aInada (st SuaTuaiinsen o o .

y (PVC Gelvanized Wire) (Steel Rope) wmaasd 17 Teelvgemusunudsreuiidlranmensd 17 awly 7 Sy

. p v N
i i M) lfan 10% W4 P ie. . o v u Poan Pa v

31 et 1 gudidhiom (Pve calvanized wire) 1fuaInTEm o A yﬂm Galfen 10% Y3 PV 197 i] Die sl miiBer v tusne ofemngfunelnmieRovooialdiaea o

3.7/4.7 e, 23UV Moshine Direction (MD) SnwaizInsseiiudiunidwemowmite uasdszoeviafiy

senemaadieriu Jsson 0.50 ey (Suunduenuidausslidonnn 3 owd
52 ¥fafl 2 oouidusinads (Steel Rope) fuaIRTEUNZQINGE UTIR Galvanized Steel Rope 6x36 IWRC Dis,

1. Soit Nail UsznpumumBnassny (Deformed Bor), KBalLAUINGN (PYC Cenlralizer)uds dIUTAMD {Heod Assembly)
Tajoyegwldleeadianan

ionmisiasfogniane fdfusasaue Dl

Fallswazdendai!
v v e . .
1.1 (mindooveilonpeilnumuinuingiu uan12-24 uaryudenzdlaunIIgNToU (Hot Dipped Goivanized)

v . s .
Armwaniadeonn 1o e Pl m ned waznoaiff . ‘ o - ; . y . e wenat g
w . P o lu ;eu ﬁf?uﬁl.ﬂ\fwlauw nimavilamzguds ﬂﬁ . 0100;1 vﬁ;ﬂuﬁﬂ” 8 mm. Closs 2160 (@TUlWIMT Mochine Direction (MD) &rmnuzTrvediuduniasramin uazilsse 7.1 FuumisRofusssenvziduuaFing . Company Profils UaE Website {R18) ubd
1,2 Wewinenmaninsg 8, ¥ ' i n ATNRTTIW ASTM : - o - oo ’
z ; 8s '121-'1}] jlﬂ"l IERITENTEN (Hot Dieped G;"’““'"d) ﬂ; il ”?ﬁs_ﬁ,; AS ANTERIHaIE MRy Yisun o50 ey (Ruwsaduerundusliveeni 2 wdy U?‘JWNW ) L
A123—1; TEOTULTINTETTIAANBINTIN0S 85 UDIIIMITAATINYONN reoouy RAGEIAUALYI Sof Noi 33 swailedl 1 uee 2 eduuluuuI T Mechine Direction MD) SzbEsEM TR Rafuyssana 0.25 way 7.2 MTMEAMgUANTANDIIRR4 (Technical Dota) ¥30 Catelog Wind 1 fiftgvine
1.3 Tunzdfiosls coupler szmowm iUl LB TR MRS Soil ol 5. mameufumdadngnandousla coton 10% 9 0 3.2 mm. Taemidetuain z wafhi 3 odedly 7.3 wamemeugammyoSag bl lngangiia nwanduadl
2. SEUEVMNY (Spacing) HBXATINOTI (Length) UBY Soil Nail mnuuuw:ﬁwﬁﬂmﬁw;ﬂuumﬁmw wUR10EA INTEI e 1 PRI M3D Double Twist Wire Mesh ULIAUDI SR INETRMLATN (smmﬂquﬁﬂmqawugnmwwﬂam) 7.3.1 wwaauv)mﬁuqﬁmnmipﬂ PAD1-6 ERILYD 6.4
sreanduamddrans usdivedln wadnwieuiongsmuswandendlifevoruiuyeuvemmiugununoy WL 80 (4 15%) DERAAT LATANEY { TAOINYUULTINUESY R 100 (4 15%) DaRIUNT (Ses Detol) 7.3.2 wemagauamie 7.51 Aeslowluiv ¢s Ky ﬁ”“%“w?}maﬂﬁ'a“ﬂm”ﬁ"’j”
2.1 wamsdremusyadinnsieifuumnedisn wisuuInd gl (Fed Resistivity Test) Seag UL e # C A (o . ‘ haonitrsvooy Al #innn unsluomeareuracy ooz iuliin oy
: 4 e esistivi es o . \ ) v v
. 1 o e, R y , AWRTIULBINUNTT fﬂL‘H‘Iu‘ﬂmﬂu (Geomat? . . TECHNICAL DATA nzflvinne sduvpanddludmlslinsudnedodvafys
2.2 MPUTYAYIUAYIY (8, Internol Angle Friction) WRXAILTIADUYBIAYU (Sheor Strength) DINNEMNNANDU Direct 5. wammn"jﬁqiw‘a'l.:umasﬂmTw?amﬂ'a‘uﬂﬂwmuuqu (High—density Folyelhylene , HOPE) Lmzwgﬂxﬂumu'lu NEC T qzvlnjm‘:mm'iﬁ'h;‘iﬁﬂﬁﬁmfuﬁﬂ
Sheor Test UWLUTNI Droin v . . wat o ' vovoog : v by v, , v v v .
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GENERAL SPECIFICATION OF HORIZONTAL DRAIN

AT NAIAMANTIAYDY Groove Drain -

TrigFyanduduaisfiadeemus wazBundail S P E C I F I C ATIO N S

1 duflummenzvgy noadwnsgusnasauestideent 3 H Senuemideanling s o
myuﬁuw‘my Tma'lﬂﬂmuwomuuaﬂﬁsvﬁwﬁjlfmmu'lu L Property Unit Result Test Method
2. Bedarinszumnds (Horizontal Drain Pipe) Tawltve Pvc closs 5.5  Sunieidurgudnmalszaa 2

wasHuR T Groove Drain TrEYay TruRseassuneslmurmifivuusve uasiivaeimisassn Material PVC
M ol . v . D e e .
Lw‘aﬁ{ﬂmumﬂaﬂwaummlxﬂammmmm-ﬂuuumwm Truntirevieredlalvinanaenmnfiu AnueTe Roll length " 50
UATE VB 1,004£0.20 tURT
3. wnrnedl Groove Drain maaReEUTRM TRl TaeR s Roll width cm 20-21
4. gruiudesndianton , s waru uasenareme q Avoativtg , mlaFeiusems b edum Roli weight kg 17 ASTM D 5261:2003
Twlavamsn mrlelajwogwam %umq‘ﬁ‘nmgﬂmim?w'é1mm}ﬁmﬂﬂ‘i='ﬁuu?wvl I'lmenerliwmwvu Lmzdhamqﬁ':rm Thickness o 5 ASTM D 5199:2001
dwu 1 g Ivungaouaua WeRerneyd@ly Tidosnd 30 Ju Tavensudpaanihiaensiilsenaruga
saupivunluiiy masemslalud imadeumensuthiowmesesmyduusediuiundsie wu ar wls Open area ratio % >20
amiiumafngy vie mdwaveddy fansenageusemsduls ussnudmideedussneudusaninluTnsanm Tenslle strength length N /mmz2 18.4 ASTM D 882:2002
Tensite strength width N/mm?2 5.8 ASTM D 882:2002
Elongation length % 168.4 ASTM D B82:2002
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/mma(kagf/mm) 32(3.3) ASTM D 1004:19%4
Puncture resistance 421.4 ASTM D 4833:2000
[Discharge capacity 10kPa cmi/s(HGO.5) 34 ASTM D 4716:2004
Discharge capacity 300kPa cmifs(HGG.5) 26 ASTM D 4716:2004
Compressive strength N/mm? 0.44 20% compression
Compressive strength N /mm? 1.21 40% compression
DETAIL Sulphuric acid GOOD
Chemical resistance
Salt water Gooeo
Environmental PBESs/PBDEs NOT DETECTED US EPA 827CGD
‘ . T
| ATWNTIUMNL 20 93 H
[ e 130 U sERuNTIEmEY 20 B
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* % IF DISTANCE 2 50 CM. PROVIDING SODDING
{F DISTANCE < 50 CM. LINING WITH PLAIN CONCRETE

CUT SLOPE VARIES

TYPE lil MOR
not

D s

CROSS SECTI

& * {F DISTANCE » 50 CM, PROVIDING SODDING
{F DISTANCE < 50 CM. LINING WITH MOURTAR RIP—RAP

0.50 (MIN.)

0.50 OR VARIES!

TAR RiP—RAP DITCH LINING
TQ SCALE

GEGTEXTILE, WEIGHT 200 &./M% (MIN.}
SHALL CONFORM TO ASTM 3776

60,025 M SINGLE SIZE CRUSHED ROCK

SONCRETE OR COARSE GRAVEL FILTER, 1.00 M LONG 2
[w]
P.V.C. PIPE # 75 MM, WEEP HOLE WATH
PERFORATED HOLE & 10 MK. @ 0.10 M.
e PV.C. CAP

¥:ﬂl\t3.08*0.15

VARIES

DETAIL OF WEEP HOLE AND FILTER MATERIAL

SCALE 1: 10

T

{5 CK. THICK)
CUT SLOPE VARIES
v
¢ PROFILE. GRADE L 020 VARIES 0.20
\ 2 T AT ' pu— - _
Y & 4 - b
A &E \ : 7 E
3 fa= . AT e S0DOING N
RN 7] - —_
I ZL . oITCH BOTTOM .
! Sn - Z (R
z P - H A
k) o - z 8 A
- 65 i e S N
A o g 2 I l —$ & MM, & 0.20 M.
] 21 -~ < i g’i o |
P 1 5 1 ~ - WEEP HOLE AND FILTER
\ oD MATERIAL © 3.00 M.
——L-VAEP HOLE AND FILTER MATERIAL 5 ' (SEE DETAR)
|. _oae f0.50 OR VARIES] 0.80 ! (SFF DETAL} lo.50 08 waries]
TYPE | PLAIN CONCRETE DITCH LINING TYPE IV SIDE DITCH FOR VILLAGE SECTION
NCT To BCALE NOT ja SCALL
+ + F DISTANGE » 30 €M. PROVIDING SODDING
IF DISTANCE < 50 CM. LINING WITH REINFORCED CONCRETE
- CUT SLOPE VARIES (7 OM. THICK)
20
: PROFILE GRADE N
.30 VARIES — 0.30
2 R oo i ‘ -
2
[+) (S
0, g --3~R.C. COVER 0.50 M. WIDE
/d:/é EE -~ \—._SODDING / -0 B MM 8020
= ?'ﬁ . A {/ MM. .1 .
=1 Sia z g = : P 2] T
5 EG é N 4 \
o e . SN 7/ “MASTIC JOINT SEALER
9. ol o 3 NS 8 s 2 M. THICKNESS FOR BEARING
o Al < o N = s
) NN &
L @ 6 MM. @ 0.20 M, NN b -
_______ ) N P
H WEEP HOLE AND FILTER MATERIAL AN L
1820 .
L& (SEE DETAL) NN -
b o o e e M — -
I !
I 04 __losoor vansﬁ 0.80 )
DETAIL FOR R.C. COVER FOR CROSS WALK
TYPE {i REINFORCED CONCRETE DITCH LINING NOT o SCMLE
NCT T SCALE

ABNY NATURAL SLOPE ; VARIES OR EXISING GROUND

2.3 CM. CHAMFER

PAVEMENT

e (T ¢ OMM. @ 0.25 M\

(2) ¢ SMM. © 0.25 M.\

- @ BMM.

VARIES 815 003
PROFILE GRADE ;
/\ @ GMM,
|z DITCH BOTTOM N s
3 DRAIN HOLE - /| N -S—— v GNiN.
i SODDING £ 10.00 M.

TYPE V CONCRETE DITCH AT HILLSIDE
SCALE

12.5

DETAIL FOR ORAIN HOLE
woT )

o

SCALE

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

NOTES @

CONSTRUCTION DETAILS
TYPE I, TYPE Il

TYPE Il MORTAR RIP — RAP DITCH LINING

; /JPERFORATED HOLE @ 10 MM. @ 0.10 M,

== Ny PIPE ¢ 75 MM,

DETAIL OF PERFORATED PIPE

NOT

) SCAL

3. REINFORCING STEEL SIALL CONFORMED TG TIS 20 GRADE SR 24

5. DITCH LMING SHALL BE CONSTRUCTED BY CONSIDERATION OF THE SOIL CONDITION, FROSION AND THE DISCHARGE

5. IN CASC OF LENGTH OF DITCH > 500 M. DITCH LINING SHALL AE DESIGMED BY THE ENGINCLR

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWSE INDICATED,
2. CONCRETE SHALL HAVE A MINIMUM ULTMATE COMPRESSIVE
STRENGTH OF 18 MPa.(184 KSC.) FOR 18x15215 CM. CUBE AT 28 DAYS,
CEMENT SHALL CONFORM TO TIS. 15 TYPE | PORTLAND CEMENTOR APPROVAL TYPE.

4. THE THREE TYPES OF 6\TCH LINING SHALL BE CONSTRUCTED IN THE ARSA OF RAINFALL fNTENSITY NOT OVER 10 /HR
I8 CASE OF RAINTALL INTENSITY 1S OVER 10 IN /HR, DFITCH UNING' SHALL BE DESIGMED BY THE ENGINEER

IN THE DITCH GENERALLY, DITCH LINING SHALL 9E CONSTRUCTED IF ROADWAY GRADE EXCEEZDS 67

CONCRETE DITCH CHECK SHALL BE COMSTRUCTED FOR TYRE | AND TYPE M OF THE LINING GENERALLY
THE SPACING OF DITCH CHECK SHALL NOT EXCEED 150 M., 120 M, 100 M. AND 80 M, ¥OR ROADWAY GRADE OF
6%, 8% 10% AND 12% RESPECTIVELY, BUT THE LOCATION SHALL SUITABLY BE CONSIDERED IN THE FIELD
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 COMUMITY AS DIRECTED
BY THE ENGINFFR AND SHALL BE PLACE IN SECTION OF 3.00 M. INTERVAL, THE JOINT WOTH BETWEEN SECTIONS SHALL
NOT EXCEED 1 CM. ANG THE JOINTS SHALL BE SEALED WITH SAND ASPHALT CEMENT WITH 4:1 MIXTURE RATIO
9. CONCRETE DNTCH TYPE ¥ AT HILLSIDE SHALL BE CONSTRUCTED AT THE HIGH CUT GRADICNT OR THE AREA IN WHICH NARROW.,
CONSTRUCTION JOINT OF 4 CM. WIDTH MUST BE PROVIDEO AT THE INTERVAL OF 10 M. AND FILLED WITH MOTAR 1:3 BY VOLUMN

CONCRETE DITCH LINING
1.1 THE EXISTING DITCH QR CHANNEL SHALL BE EXCAVATED AND SHAPED IN ACCORDANCE WITH THE DRAWINGS AND
THE GROUND SHALL BE COMPACTED PROPERLY THE DVTCH GRADENT SHALL 8E THE SAME OR SMILAR TO
THE ROADWAY GRADIENT
1.2 CONCRETE SHALL HAVE A MINIMUM ULTMATE COMPRESSIVE STRENGTH OF 1B MPa.(180 KSC.) FOR 15x15x15 CM. AT 28 DAYS.
1.3 BEFORE PLACING COMCREYE, THE AREA SHALL BE THROUGHLY MOISTENED WITH WATER TO ATTAIN OPTIMUM MOISTURE
CONCRETE SHALL BE PLACED IN SECTIONS OF 1.00 M.MAXIMUM IN LENGTH FOR TYPE | AND J.00 M. MAXIMUM FOR
TYPE H, THE JOINT WIDTH BETWEEN SECTIONS SHALL WOT EXCEL® 1 CM, AND THE JOINTS SHALL BE SEALED
WITH SAND ASPHALT CEMENT WITH 41 MIXTURE RATIO
1,4 REINFORCING STFEL SHALL BE PLAIN RCUND BARS CONFORMING TO TS 20 GRADE SR 24 LAPPING FOR ¢ § MM.
REINFORCING STEEL SHALL BE 25 CM. MINIMUM
1,6 REINFORCING STEEL SHALL ALSO BE WELDED WIRE FABRIC WTH THE SPECIFICATIONS AS FOLLOWS :
SPECIFICATION SHALL CONFORM 10 AASHTO DESIGNATION M 55—75 (ASTM DESIGNATION A 185—73) AND
AASHTO DESIGNATION M 32-78 (ASTM DESIGNATION A 82-76}

154

1.5.2 LAPPED SPUICES OF WELDED WIRE FABHIC IS 15 CM. MINIMUM
1.5.3 MESH SIZE OF THE WIRE FABRIC IS 2°22" 3
1.5.4 THE QUANTITIES OF THE WELDED WIRE FABRIC CALCULATED FROM NOMINAL AREA WUST BE AT LEAST 0.730 CM./M.

{(IN EACH DIRECTION} AND THE WELDED WRE FABRIC SHALL BE SMOOTH AND THE WELDED JOWNT SHALL NCT
LOOSE OVER 1% WHILE PLACING FOR CONSTRUCTION OF CONCRETE QITCH LINING
1.5,5 CONCRETE SHALL BE CURED AFTER PLACING

2.1 THE KMETHOD OF CONSTRUCTION SHALL BE THE SAME AS IN NO. 1.1

2.2 THE STONES USED FOR RIF « 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,

2.3 THE LARGER STONFS SHALL BE PLACED FIRST AND THE INTERSPLICES SHALL BE FILLED WITH SPALLS QR SWALL
STONES UNTIL A SMOOTH SURFACE IS OBTAINED FRESH MORTAR SHALL THEN BE APPLIED TO SEAL ALL JOINTS

KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPANTMENT OF HIGHWAYS

STANDARD DRAWING
SIDE DITCH LINING
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0.05 x 0.30 W HORIZONTAL SLOT CUTTING = -

— ——EXPANSION JOINT

CONTRACTION JOINT -

\‘f-q\qt MATERIALS SPECIFICATION:

1. SHOTCRETE

1.1 PORTLAND CEMENT TYPE | SHALL CONFORM TO TIS, 15, AN APPROXIMATE
CONCRETE MIX SHALL BE PORTLAND CEMEMT : FINE AGGREGATE GR SAND
+ COARSE AGGREGATE RATIO 1-2:2 BY VOLUME. WATER-CEMENT HATIO
(W/C) = D.40.

12 FINE AGGREGATE AND COARSE AGGREGATE SnALL COMFORM 0 OME OF

CONSTRUCTION PROCESS

1. BACK SLOPE PROTECTION

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

1.2 PRIOR TO SHOTCRETING, THE BAGK SLOFE SHALL &€ FURNISHED
AND CLEAN, AND SLOPE ANGIE SHALL NOT BE STEEFER THAN
THE SPECHIED TYRICAL CROSS SECTION IN DRAWING WO T5-401

0.05 » 0.30 ¥ HORIZONTAL SLOT CUTTING EXPANSION JOINT —— THE FOLLOWING GRADING RFQUIRMENTS.

L]

. SIDE SLOPE PROTECTION

. -
‘ — CONTRACTION JoIvT " SIEVE PERCENTAGE BY WEIGHT PASSING 2.1 CUT OFF LDOSED SO ON THE EXISTING SIOE SLOPE,
DESIGNATION FINE COARSE AGGREGATE | 2.2 IN CASE OF THE EXISTING SIDE SLOPE IS FLATTER THAN THAT
. AGGREGATE | Tvbe a | TvPE B ['TvPE ¢ MENTIONCD 1N THE TYPICAL CROSS SECHON DRAWING, WELL COMPACT
r " z = - 108 THE EXISTING SIDE I OPE AND COVER IT WITH SHOTCRETE SIDE
| 3 - - 100 | 50-150 SLOPE PROTLCTION AS N THE FIGURE,
] /2 iy 100_| so-109] - 2.3 IN CASE OF THE EXISTING SIDE SLOPT IS STEEPER THAN WHICH
: ~ 378 100 85-100| 40-70 | 20-5% MENTIONED IN THE TYPICAL CROSS SECTION DRAWWNG, THE EX/STING
SHEAR KEY CN -~ Mo+ 95-100 10-30 { 018 0-15 | SIDE SLOPE SHALL BE BENCHING AND FILLED WITH COMPACTED SOIL
BACK SLGPE @ 3.00 M No.8 80-100 0-16 0-5 o-5 THE THICKNESS OF EACH LAYER IS NOT MORE THAM 30 CM.,
- : No 36 50-8% e-5 = - COMPACTED TQ 95% OF THE STANDARD MAXIMUM DRY DENSITY
| Ne.30 25-60 - - - (DOH.~T.107/2517) AND COVERED WITH SHOTCRETE SIDE SLOPE
I Ne.50 10-30 - - - PROTECTION AS FRESENTED N THE FIGURE.
! No.100 -ta | — -

DITCH LINING

3. GENERAL NCTES
¢ 9 MM ANCHORAGE ROD- 1.3 SHOTCRETE SFALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH 3.0 WELDED WRE MESH SHALL BE PUT IN THE MIDDLE OF SHCTCRETE SLAD
0.75 M LONG @ 1.50 x 1.50 M HOR: CF 23 MPa (280 KSC.) FOR 0.15¢0.15¢0.15 M. CUBE GR 25 MPa (250 KSC.) :
ZONTAL SLOT CUTTING =7 AND CONNECTED AS THE INNER—LONG SIDE AND WIBE SIDE ARE AT
(SEE DETAIL) FOR @ 0.075 M. CYLINDER AT 28 DAYS. LEAST 15 CM. OVERLAPPING.
300 . 300 / 14 REINFORCING STEEL FOR SHOTERETE CAN BE EITHER OF THese : 3.2 iN CASE OF HEXAGONAL STEEL WIRE MESH OR SOUARE WELDED WIRE IS
[~ 0 141 WELCED WIRE FABRIC & 3,55 OR 3.5 MM, © 0.075 X 0.075 W. WIRE SHALL USED, I7S INNER~LONG SIDE AND WIOE SIOE ARE AT LEAST 10 Cut,
3 - GONFORM TO AASHTO DESIGNATION M 35 — 75 (ASTié OVERLAPPING AND TIED WiTH STEEL WIRE AT EVERY 10 CM,
r / _1 8% DESIGNATION 4 185 - 73) OR AASHTO DESIGNATION M 32 - 78 3.3 FOR SOFT SOIL OR $ANG, THE FIRST LAYER OF SHOTCRETE SHALL BE
-2 (ASTM DESIGNATION A 82 -76) THIN LAYER AND APPLIED THROUGHLY THE DESIGNATED AREA. AFTER
- " 1.4.2 HEXAGONAL STEEL WIRE MESH SHALL CONFORM TC TIS. 208 WAITING ABOUT 15 MINUTES OR SETTHG T0 STIFFEN, THE SECOND
ol TYPE "A". THE STEEL WIRE MESH IS 1.25 MM. DIAMETER. THE SIZE LAYER OF SHOTCRETE SHALL BE APPLIED TO MEET THE SPECIIED
S M ANCHORAGE ROO / gz CF MESH IS 52 MM., AND PITCH LENGTH 1S 55.2 WM. THE ——
.75 M LONG © 1.50 x 1.50 M g _ / SKELETON STEEL WIRE SHALL CONFORM TO TIS. 747, 3.4 FOR GRANULAR SOIL, THE ANCHORAGE ROD 2 © M. SMALL BE GROUTED
7 143 50 X 50 MM. SQUARE WELDED WIRE MESH OF 2 MM, DIAMETER WITH WORTAR CEMENT: SAND RATIO = 13 BY YOLUME ( G5 CW,
—SHEAR KEY AT SIDE $LOPE CONTRACTION JOINT- PLAN OF SLOPE PROTECTION WIRE SHALL CONFORM TO TIS, 747. APPROXIMATELY).
NOT 0 SCALE 15 ANCHORAGE ROD SHALL CONFORM TO TIS, 20 GRADE SR, 24, 35 IF WATER SEEPAGE 15 APPEARED, SLOT AND COARSE GRAVEL FILTER
2. SHEAR KEY SHALL BE ADDED. NUMBER AND LOCATION SHALL BE DIRECTED

BY THE PROJECT ENGINEER.
2.1 CONCRETE SHALL HAVE A MINIMUM ULTIMATE COMPRESSIVE STRENGTH 35 IF SEEPAGE FLOW IS MIGH, PERFORATED FIPE SHALL BE INSTALLED WK
OF 25 MPa(250 KSGC.) FOR 15x15xt5 CM. CUBE AT 28 DAYS, ITEM 3.5, AS DIRECTED BY THE PROJECT ENGINEER,
2.2 REMFORCING STEEL SHALL CONFORM TO MS. 20 GRADE SR, 24, 37 MORTAR CEMENT : SAND RATID = 1:3 BY VOLUWE. SHALL BE USED 10
3. FILTER MATERIAL FILL CONTRAGCTION AND EXPANSION JONTS.

3.8 THE BOUNDARY OF SHOTCRETE CONSTRUCTION SHALL BE AT THE
3.1 SIZE OF COARSE GRAVEL FILTER SHALL BE SINGLE SIZE AS 25 MM. BEGINNING AND END OF EROSION AND AT THE BEGIMNING, SHGTCRETE

# 5.6 MM SKELETON STEEL WIRE -— -
Q@ 0.75 x 0.75 M FIXED ON BACK
SLOPE AND SIGE SLOPE WITH

# 9 MM ANCHORAGE ROD,

075 M LONG @ 1.50 % 1.50 M

SHEAR KEY ON BACK
§_SLOPE @ 3.00 M
S,

G

SEE REMARKS 2

&

# 8 MM ANCHORAGE ROD ——

> . BENCH T n
N SHOTCRETE BACK SLOPE PROTECTION
2%

/ 5.00 MAX.

T

COARSE GRAVEL FILTER AND D.0% M MIN. THCK 0.75 M LONG @ 1,50 x 1.50 M 3.2 PV.C. PIPE SHALL CONFORM TO TIS., 17 CLASS 13.5. 2 SHALL BE CONSTRUCTED AT THE SUITABLE DISTANCE PRIOR 10 THE
5L0T CUTTING @ 3.00 x 3.00 W MAX. 15T 3.3 GEOTEXTILE SHALL BE NONWOVENS TYPE, WEIGHT 200 G, /M2 (MIN.) EROSION POINT.
SHALL CONFORM TO ASTM. 3776 3.9 PAYMENT OF SHOTCRETE SHALL BE MEASURED BY SQUARE METCR

INCLUBING PREPAREDN AND COMPACTED EXISTING SLOPE, EXPANSION
JOINT, CONTRACTION JOINT, COARSE GRAVEL FILTER, @ 0.8 MM
ANCHORAGE ROD, MORTAR GROUTING AND ANY OTHER INCIDENTAL
WORKS OF SHOTCRETE.

3.10 FOR BACK SLOPE CUTTING OR LOOSED SOIL CUTTING ON SIDE SLOPE,
THE PAYMENT SHALL BE EXCAVATICN ITEM.

3T ALL DIMENTIONS ARE IN METERS UNLESS OTHERWSE SPECIFIED,

# 9 MM ANCHORAGE ROD .
075 M LONG @ 1.56 % 1.50 W

PLAN OF SKELETON STEEL WRE
NGT o SCALE

¢ &
- 0F ROADWAY S o

T - 0.30 M. ﬁ§<’<
~ _Jr — O.me N (

SHOTCRETE SIDE SLOFE PROTECTION

REINFORCMENT
{SEE MATERIALS SPECIFICATIONS 1.4)

FILL WITH MCRTAR

SHOTCRETE

& BENCH v 50 MM MIN. THICK
& 2.00 b= ~ . WARRANTING FEATURES FOR SHOTCRETE CONSTRUCTION
o _—T JEXP ANSION JOINT “BITCH LINING g e ——EMBANKMENT (EACH LAYER BEFORE g
b e COMPACTION SHALL NOT BE I BLE ONLY IN SPECIFIC
/<< CONTRACTION JONT — T VORE T €30 ) o 1. THIS METHOD OF SLOPE PROTECTION IS SUITA 5
ASSUMED EXIST GROUND LINE — — . %7 5 LOCATIONS AND CERTAIN COMDITIONS, IT SHOULD BE APPLIED WITH
- — - - GENCH THE FIRM INFORMATION CONCERNED AND RECOMMENDED BY THE
BENCHING ~-——ay N ENGINEER AND THE GEGLOGIST,
"""""" LS )
e SHORTCRETE BACK SLOPE AND Lo k\_\j __ 1k o ' EOOTNTRACTIONTOJOWT DET‘:‘I:ALE 2. THE SLOPE CUT AND FILL SHALL BE STABLE.
SIDE SLOPE PROTECTION P 3. NOT RECOMMENDED FOR HIGHWAYS LEADDING TO PLACES TO WISIT
- NOT o SCALE . ’}ht_\_ OR VIEWNG POINTS.
b 050 W oG TR T ® 3.6 MM SKELETON STEEL WARE
e - ~— SHOT CRETE e e oS e — 5
CONCRETT — REWFORCEMENT e e S 3
~ (SEE MATERIALS SPECIFICATION 1.4) 1 al
o ebr N Al C 2 #25 MM SINGLE SIZE CRUSHED ROCK OR GRAVEL, 0.50 M LONG
3795 Mkt ANCHDRA%E ROD 0‘32< [BR—— Q_T_ ~
EF/ .75 M LONG & 1.50 x 1,50 M ; ~ PERFORATED PIPE
SHEAR KEY ON BACK SLOPE /4 ° e, N
NG To SoALE GROUTED WITH MORTAR ” 2 ~% 75 MM PA.C PIPE .
\L& (SEE CENERAL NOTE 3.4) B, ——— CLASS 135 € 5.00 M
o g, EXPANSIGN JOINT

W ==
- ) e
y e . e KINGDOM OF THAILAND
U i sogfrecprnee iy d A \ MINISTRY OF TRANSPOAT
———— 0 ; | - DEPARTMENT OF HIGHWAYS
(SEE MATERIALS SPECIFICATION 1.4) 229 5wl P | YARES \— STANDARD DRAWNG
? _23\{”[‘ sclggLEc SL%FchRUSHED Fock o o6 MM 0 0.30 M ———{. GECTEXTILE WEIGHT 200 g/m? (MIN) SLOPE PROTECTION FOR CUT SLOPE
3 .08 : ’ SHALL CONFORM TO ASTW 3776, H TE
H 88 0.05 X 0.30 M HORIZONTAL SLOT GUTING CONCRETE PERFORATED PIPE DETAIL ~ SHALL CowFoRu | SHOTCRE
; ® JOINT AT EVERY 12.00 M SCALE 110 DESIGNED : 5.4H. & GONSULTANTS ICHECKEP" R oA ™™ [DATE: OCT 2015
& = . - § —rt
2 | aries 10 MM WIDT FILLED WiTH MORTAR X W_ SCALE: AS Swirwm
& E B TEXTILE L0308 015 0.60 SUBMITTED :
a ;’,}?}*ﬁm BN ﬁgOAPPETDIL AR‘AéEL;ﬁgT 200 g/mv (MiN), ~—m——i (DRESTOR D¢ LOCATION & GESION BUREA) DWEND, SP—201
WETIT ﬁ\ A
M@&Bﬁ 9U‘F§(\VEL FILTER AND SLGT CUTTING DETAILS SHEAR KEY AT TOE SLOPE X APPROVED : —‘Q— SHEETHO. 124
K. \\‘)&\\\ T SCALE ROT 0 SCALE 3 REWSION HCHATURE | DATE {FOR DIRCCTOR GEMERAL) B
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