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LONA1SD1999 48
AANUIN
AMANLIN A Aegsmanisiasiziannau tngldlusunsy Slope/W
MARWIN 9 faegismanIsiasziausiunsaIndiu Ingisaauans (Kinematic
Analysis)
MANWIN A FetNanIslnTsieusiunsaiaiulaedsnnsussdiu
ABNINNINTINYDIAA (Slope Mass Rating; SMR)
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FLUUMINLUNNITANUAVDIAINAY uvas Varnes (1978)

Bieniawski Ratings for Rock Mass Rating (RMR)

The adjustment rating for joint

Adjustment rating for methods of excavation of slopes

Probable failures according SMR values

Suggest support methods

p3aTUATALLLL Slope Mass Rating (SMR) uagdSnsiaduausiunsuas
Uasdunisiaaeuesainiiu

Lan9sIEazlBunANISNUMBEINANITIILUN wiavlnveanguay
Representative range of dry unit weight.

Effective strength of cohesive soils.

Typical shear strength of intact rock.
HANITIATIZRANANUDAABURIAIAAL
foyamsdrsafiuluinuiuiianw
agUnanTiesieaiiuasesnaiuUinuaa raiufeitnmsussiu
ARNINUIATINVEIAA (Slope Mass Rating; SMR) wazign1seaniuuliuls
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2-1  ANHARINTTI VA UYBIAUIINNTIN

22 ;wLAAINSLARBUVLY

23 WAnIgULUUMSIARBULNTYUY

24 wansgUuuuMsiAdeuLTEIUYEn Block slide

25 awuasanisideulya (Flow) vesiu

26 uaMINIIIMUNUITIANNISIURYeIAY U munalnnisfia (Mechanism)
LAz uilnvegian

2-7 LLamgﬂLLUUmsLﬂﬁauﬁwaqmaﬁuwﬁuﬁmm%’u

2-8 WAPINTINAUALNUSVDY Shear stress U Normal stress

2-9 LLamé'ﬂwmzmia%’NgULL‘U‘Uizu’muu Stereo net uaERANTANUTIAMAANTT
Wanane

210 wansdnwazmsRmanevesiufiaindiu (n) sUaN (Wedge failure)
(@) szurulés (Circular failure) (A) szununanAd (Toppling failure)

2-11 T,:uLmamea”ﬂwzuzmmé’mﬁu'&%mmaﬁﬁuﬁﬁLﬁmmsﬁwma (Daylight zone)

2-12  WAATISNITIATEUYNURILUILAN (Joint spacing)

31 uanstumeunsiuiiuns

32 uuTLARIUEUALAY MSUIENSEETe IS E e UT Ui w

33 anmpivssmavesiiufiandunuludinn fauaindulszann 20-30 as

34 unuivihefivresinaiuillasnmseiaiviuslaennouuy Sminan

35 unuiianwiuia (Station) AnviwagdinTeiiiu uavindrsantuiuuuaalndion

36 Mufanlndinuinuguduilannveadeu

3.7 duiisalvEivinaguiuilhsveaden

3-8 wansan miunewds (Siltstone) ﬁﬁmmﬁmmﬂﬁﬂuamwuﬁa (Slaking)

3-9 LLamamwﬁuﬂuuLﬁaﬁu (Argillaceous Limestone) 2afiaguuiiunsiauds
(Siltstone)

310 U3 Abutment Hadsrasorassrunethdu (Spilway) fieglndiugadisg
Station 13 finsyallafiuiifduiiuuumsnaduiviiunseuts Suhlian
msdeulaavesnafiuadlunuyuandes msmatsvesiudugussuu

(Plane failure)
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1.1 winwa ANInduy

fetedrfauazausudulunsimuaiiuiiidssafviuagernsusznou Seilulsl
annsafvuadumisidsidannssdinevosaalvdionfiufaussuasiiiaosnmautdunag
AusIsUTIRLE Tnlanizaninssainevesiiuiianadulagseu fniiadgymiaiudunsaes
anldiiiindeidesmun siluduneunsneassiiinmyaliavedeatuaznisndsnstniiu
ihvendou feludruiiainiu wavandiu fduisdndudesdinngding Tnmeshiadosninves
anlvaiievinistosiu wasdmuninsusuusudludoliuinuiuiianvanndanutiuag
wlwssannsaldanldmuinguszasdvesmsnearadeutarernsuseney

1.2 Inguszasd

WeldldulenansuUsEnoULLUINIINITANYY LasAITUINIUAITIALIATIZHANTUAIUD
a9 luaw ALAMULESIFADNTHINANEVBILAaAY Wahu TuuSuRfutau dmsuldnssainineway
AUURuveInsuYayTENNY

1.3 YAULYANITALHUIY

onansatuidléduatn sausin nguiiiisadestunisdisnarinssiiadosninves
anusiunswesanalwan wamdunsinszsiausiunswesainiu (Soil slope stability) AusTuns
y99a1n7 (Rock slope stability) wazuansddan1suazdunoun1siasIzRsmadniisoau
Duenansmmnsdielfdunuimsdunisinseiiaiosnmvesaaludindmuiuilasnis
AeassfutnuarenAsUsEnou nsurausenu Tagldihsenunsinssmatosnimausiuag
gosanalua Tassmsenaiuiwlaonneuuy sinowiden Smiann wuanadunsdling

LﬁammmimﬁsmmsﬁLﬁaasﬁaaﬁ'umﬁmﬁMLaﬁaﬁm‘wmmﬁ’uﬂwaammlwdm
Usznausie msdmanaAnuanmssaineuazssaimenlassadisvesiiui N WNITHINA VD
\F981A MANATIATITIENYTNINYBIAINAN NaNNITIATIZAENETN N8R aTUlneITIaur1ans
(Kinematic analysis) MsllaTginazUszifiuanusiunsaniulagis nsUssliununininasiayes
a1m (Slope Mass Rating; SMR) sumasmuasnsTosunnsanatsvesannlmaian
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2.1 N1581579 ANWIANTNSTUINYLATTTUINYNATIHSNS

ANWUENITNIVaYvesLIafuLasAuvuaInlualvaziinuduiuslnenssnuanIn
ssdiineuazssainenlasiadeusnaiiuiidne Weldmsuddymiiatu Snludediians
wmdlunsda wagiinssinessdiineegugnislaeiiseasBenveadeyatifeninisdisg
il

1) doyassdingrvasiiufinnunuiissdinevssnalnedudoyaesfurasnisne
@979 Baanansaldunuiiluanasidiu 1:250,000 %38 1:50,000 Saxfuunuf 1:50,000 VadnsuLNLT
g3 wnduuumdlunisfine msdseanmssifineluiiuiiossasnBenusznaude Togantae
Auludunaivinnsfing 1929 nasnsumhefiugaduiisades wieddnsnadoaninssdinen
warssiiinelassadrdluiiud nssuunsiaiu Jefiu nsdrduduiu nsunsnadurestuiiu
nsiSesiveadanzneulufiunzney nsunsnveuvesiunia filnansznusenuunwesiud
a1atu wazdilonafianisiavanevesiaiu waziaiuld suwdinsinudeyaseazidunudndes
NNTUTTEEAMaNTRTDI TIRMEAM LAZGAT ARBATINITUNINYEUTDIENELILT ALY
uwanvasfufivilanmssdinelaeiludsuwlasiuannanméuiidndy

'
[ I =

2) ANINSIWINYLATIAS1IUSIIUNYINN1SAN®IE15290ANEAUeg19u1n vH 991N

o

[

Aa a Y] a Y X A ! = Y Ao Yo cs'
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(Fault) wwawnn (oint) seeumn (Fracture) seedunnlés (Fold) nsansiavestudiu (Bedding) way
anmiiuiAndugnguvieidulng (Cavity) Tsanmssdlinenlassaiadangn viliAnauauding
Feanssuveanafufiseniianulddeiiesnesuiafiu (Discontinuity of rock mass) F9danass
mnuudanss uazausiuasuesnaiu feyaiidewinmsdanazifudeyaluauiuaiiiofiaszs
fswaziBondail

~ miaeiiu (Geological unit) miefiuusasiufifiauwansiefuuin Mssuun wie
fu siniiu fnarovdavessesldnoiioswesivediaun wu Ausell axidsesldsaiiiosdiiingn
souAn (Fracture) wazuauan (Joint) Aunsezilseslineiiiosannisdosshveasinug (Foliation)
SoOuAN WavLUILAN Aunzneudsilsesunniiiotannnisineiivesdudiu (Bedding) soulan Lay
LILAN AaBRIuANMETEAMeTlaTaeilAwe Tuldagmiefuianusuuseiiunndeiu waziin
souAnTILANAIT Uy

~fiAn1an15919fvetuiiu (Bedding Aunsneuvziidnvusiduiiduiuiidaiou
(Bedded) Fafiusosliinawiosssinnuils fluenmilelUansesliiseiosfiianmanalnia Tu
vensavuiueradusesliseiissiinadonutunmwesainluaiwlduin nduuiuan Wy wiae
WuAuA1U (Shale) iurwiu (Slate) #uiju (Bedded limestone) WD

- Foliation N13i3aesvaadiaung inainfiugnuusanin Feoraindudu (Layen) ude
Aaduduiiuanlds (Folded) 3oiliiAnsoslidoiiossyninstunisdosiveasinusluiu vieiia
wwuen figufutunsGesveadnusuneiiionislfueiionaiiunnndt 1 ad



_ Shear zones Judnuwazianssvemhefiuiiinseslideidosfiunnnnsdnd vie
ﬁmemsﬁwmmwﬁuﬁm Snwasrves Shear zones orailuiiesnsunsaveduiiu (Slip layers)
Wity Fsenaldlednvazvessenidey lnsdnvarsosdeiiounabasiinansynuseniuiunwes
analwadiwndusghannn wWeseneziidnvanidu Soft layer MAnTuluseninemiediu vhlfiia
nshvauresnaiufieguinalndifeddie Wevhmayadniuilanady

~ Fault planes lonthefuilsesldsediesiiinainsesdeusniiu sxdiszuuiiinann
Aswndeuiivemiieiu Fszuruiiiinainsesdouasiidnuaren wardnilfiinsesldsaies
1§u1n wazdsmansgnuiennuiuasdofiuiinidnainlndinnlfognsguuss Tnslawisiianig
msnsfvessruvsesdeusniutadelnenswoaiosnnanutiunsesann e

- Shear strength AULASIYRIIaRUUUAIALna awrsadals 2 35 Taun Taly
FumIRANE (Insitu-stress test) Ing Schmidth hammer, Point load test visaaluiamnans 1ng
Uni-axial stress test, Tri-axial stress test lneflvieidu Lbf/in? Kef/cm.? %158 Mpa

2.2 sUuuumsIURvesan (Failure criteria)

N1ININA1YVDUTIANN LﬁfﬂmﬂﬂsﬁﬂgﬂﬁsLﬂﬁauﬁmaauaaau 1IANU 81VLLNAMIUTITUYA
w3a1AnaInn1snseyivesuywd 1dunsasuUasauaiaduvesiu fu lunisieadie 1y
nsAeadeauy eunazersiuin 1Wudu luunievesureienissiuundnemzniswanans
Tnes1easiden §ail (Varns, 1978)

2.2.1 Assraviay (Fall)

N1351MAY Ao N1siAFeuilagBaszvesulaiy WaRuINUsANlALaIatuEs
Y a av v Y <& v & & o
Aawandluguin 2-1 dlevangguuuuiadnuae aun eraduieulny \n vsenauvaigvwin ey
#u nyaeusenunls n1saneraialalunaieiiui Mwdiufianuaindu ufuan w3en1san
anAY fiuvesiiunneaine nisTrmauildiisyuuulunisAuiniinseinudue u wenannis
fansanussaugavesiunsaziounsemaiuiludiualy nsainnaziudesduinfilontanisiia
nIANta LneNansunNanwaeaIee Tunui fail

- 3¥UUV0ITIU (Bedding plane) lusssuiAniadiiuaindugs Nldnwurdu
(Overhanging) wagilsesuunuasiulnaszuuilu
- Wutuiundyam (Dip angle) viouwiuanvesivegluiiamadeifiuaruaindes
(Slope angle)
& a o aa a v a Y ' o g va v ' = o
- wunluvTnuaeduiiiulasiudzUuiu Auazgniansewilviiuneulngan e
\inneaslunnmtin

1%
| I

- Wuiunnduseiuinldnuas wielunwuanvesfiuiiianseuunsney Jusu

lunsdlvasiuiinead1eandaiundarssvutuiunsefunilauudwssdasndn
msyeaenvisesuilnauisduiugiunsessuenailiiansduls wislunsdindutuiunianuadtaue
willsesuan wasuwanan Afinsiagseraiugiunneeniansevitiiudula



JUN 2-1 MNUARINTTINVAULBIRUINTTINT

222 msmﬁlaumgu (Rotational slides)

[ = v A PN ¥ ] 1% ]

JunmsirfaudivesialunussuiuidasuilngifssdiulAwednnauuasUsnaves
WaRunEnswaeudl NMaefounyudniAnTuldluusuiifuulasin vseRuiyme unninasauiu
< g a av A a & A J 1% o Y a =
Jutunun Tegmngluusnanliiiyunaay nsyadaiuilunisieasisonviiinnisnisunyu
MuLINendaioaanUinalanuinty lnsenzegaslunsandduanuin wazdanngan

Y - I a = a & aNaa v 8§ va o ::'
ﬂ']iaua%L‘V]@uq}qﬂLLNuﬂulM’JV?@ﬂ']ﬁﬁgLUﬂ ifnJ'V]\ﬂuﬂsiu‘V]llLLiﬂﬂuu{LmﬂuQ\jﬂJqﬂ WQLL?{QQEL‘UEUVI 2-2
ﬂqWLLaﬂﬂﬂqiLﬂaa'Uﬁlqlu

JUN 2-2 MnuanInsinfiounsy

2.2.3 MIARBUKLITEUNU (Transitional slides)
msiURludnvarlazusngiundowluiiuszunu (Plane) dawandlugui 2-3 uaz
] = o o a o A A a dawva o =Y a A aa S
5UN 2-4 Fadinaguwuiuimthvesnafuvseiunids dnwuvuilinazifadlelinsyuuiiaurie
dou aginau 1 Auvseiuniagulanthiuiin Auiituuaindow [udu



5UN 2-3 UanIFULUUNISIARBULUITYUNY

Slll‘la" Oy e

JUN 2-4 uansguhuunsnfaukIsEUUYin Block slide

2.2.4 nsideulva (Flow)

finAnvuluatnfuniiuinanaufussudaeinduazsudud awinnisluavesdan
Jumaindinunia (Viscous flow) 1y nsfin1sievesainlnaiwtuiuiinialdvesussinalneg
gulilosnnduanriin Awanslugui 2-5

5UN 2-5 nmuansnisideulva (Flow) vesiu

wiegslsfnunisiadouisluuiensdliauisoduwunldindudnvuslawionadu
w1 JURUUNEL Y Fau3unin “Complex slides” Tae Varnes (1978) ldsrusiunsidinassiuun
ogsaziBondsuansluaseil 2-1 uazdauansluguil 2-6 uansnsiuunUszianmsitRvesdu fiu
punalnnisiiin (Mechanism) wazalinvasian



A19199 2-1 STUUNTIUNNISAURVDIANNAY AUVDd Varmes (1978)

TYPE OF MATERIAL
TYPE OF MOVEMENT BEDROCK DEBRIS EARTH
(coarse soil and rocks) (fine soil)
| FALLS rock fall debiris fall earth fall
Il TOPPLES rock topple debris topple earth topple
ROTATIONAL rock slump debris slump earth slump
11l SLIDES | TRANSLATIONAL | a. rock block slide debris slide earth slide
b. rock slide
v SPREADS rock spread earth lateral
spread
a. debris flow a. wet sand flow
b. debris avalanche b. rapid earth flow
\Y FLOWS bedrock flow c. block stream c. earth flow
d. solifluction d. loess flow
e. soil creep e. dry sand flow
Vi COMPLEX Combination of
above movements

2.3 NMSIATIZALENYTAIN
2.3.1 MaAngilangsnInainii (Soil slope stability analysis)

meitRvesaafuioiduvnnsaiifidsuenvafiaunsonsanuldneunienianisal
drmthldmniinisnnanmieiinsgsiannnoenuuuudlylififisswe agsinlianamidesadld
nsneasadewaafuidedudreaaiodesiumiutuamearaiu fuiussluasded
nsUszdiuanmanusiuaaitelilfiedymtunends

FBansinszianusiunsresanfiueailinaieds uinsiinseiluaniizauna
(Limit equilibrium methods) LuisATaudnsuzmnzauiigalunuimnsandeIouiiouduis
9uq (Duncan, 1996) Fadumsiinseilageodendnnisaunavesusssineg Aunszviidentadiog
wilouunfith msfiinavesainduazaunaldty wssiidulviarnfuieuloa (Overturning moments)
srdosdimwihiuussumunisdeuloa (Resisting moments) Te3uiaiu wazveLuRvAmdnd Iy
vowussiusausstunadeulnatl Bondn Snardruvesarunasnde (Factor of safety, F.S) &1 F.S.
fetennin 1.0 fohaedulfiafiosnm Feaansadeuduaunsld fi

Fo = ZResisting moments

2 Overturning  moments




MATERIAL
MECHANISM VELOCITY
Fine-grained (:oarso-qralned
FROCK soil soil
Earth Debris
Sumg slump slump
Stair-stepped slices with surfaces that Slow
slope downward in an uphill direction. (dayif
Trees and shrubs within a slice have a weeks)
similar orientation.
Slide
Block Earth Debris
glide slide
. Variable
g,:gg g;e (seconds for
inclined rock, i
rock layers minutes to
where days for
inclination debris/earth)
is parallel Chaotic jumble of soil and debris.
to slope. Mixed orientations of trees and shrubs.
Rock Mudflow, Debrisflow,
avalanche avalanche avalanche Vi
ery
rapid
(minutes)
Behaves as a viscous fluid. Follows valleys.
Mudflow,
avalanche
Flow
Creep Creep Creep
Extremely
Marked by thin, weak layers of rock dragged slow
downward by surface flow. Trees bowed as the result | (months)
of tilting downslope followed by upward growth.
Rockfall Earthfall Debrisfall
Extremely
Fall rapid
Undercut rock and debris fall (seconds)
< A vertically for lack of support.
Rockfall

JUN 2-6 wanen1sdunUszinnnisiidivesiu iu aunalnnisifia (Mechanism) wagaiinvasian
Varnes (1978)
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Tagialunartunoulunisitasiginiuiuasainaulaeds Limit equilibrium S9unounis
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€ v A

AATIZN A9

1) auyfvideduivgudnvausvesiitiviemnaiadeu
2) AmnaussiuiiismerliAnnuaunaveafuiiig
3) Wisudisusnsdusenineindmesiuseioussinumusazaunagadoniy
gnsdulannny (Factor of Safety, F.S.)
4) T,mEJmsLﬂﬁsJué’ﬂwmw%aﬂamnaﬁéuﬁaﬁﬂmLﬁmsﬁulﬂﬁam AUNUAIDRNTIAIU
- & .

Uaonsdeiosiign enasiludnvazn1sfidfiinaziinlu wazman F.S. Inisazidutuunldlunis
AATIENVSORDNUY

Tuserumsimseianuituitildisns simplified Bishop Faudumsdiasies
anusiupsfiinisulanaduosnidutu nieunautufieatu Slices Method ualdRansauss was
au@amaumamﬁmsﬁu Ao Anaunavedluluud YosuvisAuLdazuiafiY unuflazAnanizusives
aRuRLausLietegien Tneteusiinssvhduinwesiunionsande faiuisiiauelag
Prof. Bishop (1995) %Qﬁﬂﬁmé’mwﬁauﬂaamﬁaﬁﬁﬂmmlﬁmL%aﬁauazgﬂéfaamﬂﬁu ?fﬁﬁﬁjlﬁgﬂ
thandszgndldlag Janbu (1956) TamsTiaszisiunaidnanililusuny Slope/W (Geostudio)
Fadulusunsuiazantunisldausazduiidon nsdwindasnisimuaaifiudsaneg sz
TuannrausaiiterUSsuiisumnauUasnds (Factors of Safety) firnduusitlaasty Fdldun

1. nsdsuulasseduidiiniu

2. anmglifivhwinnaviu wazldiiuseannusuilm
3. Whndnnaviuuuansluaian (Surcharge load)

4. Suusenseihannmgnsaliufulv (Seismic load)

2.3.2 MaATgiEngInInaIniu (Rock slope stability analysis)

WUININSANYRAE AT TRan INALSTuAeIa A fiuUsENOUME 1) NN5TATIE
Tneg38ladlunind (Kinematio) iileUsziiulemauazguuuuyesnsianatssiafiuvuiiaiadu 7
laniaianisienatglusduuusineg lavatggusuu laun nsipdeuiaLuunanain (Toppling
failure) Msidousidlunuszunulds (Plane failure) Mstadousidluuuiszunuguas (Wedge failure)
mim?iauﬁwqmaamﬂuuﬁaﬂ (Block slide) é’w’mamiugﬂﬁ 2-7 wag 2) MyBATIEYkazUsELi
A mANLsuAsesnafiulagiEnsUssiiiuannmanaTuvesann (Slope Mass Rating; SMR) tu
'3'§mﬁ‘i7iﬁmmmmﬂmsaﬁ’muﬂ@mmwmaﬁu (Rock Mass Rating; RMR) 84 Bieniawski (1989) il
UszifluRninm Ausiuasesnafiu JULULYTesnsaans uasdmuaisnstdesfunisfmatnes
aeiiu Tnefiseasdon fail



Wedge Failure

Toppl ir'.EF.aiIurF-

Plane Failure

Rockfall or Block sliding

UM 2-7 uansgluuunmisiadeuisvesnaiuuuiuiaindu

2.3.2.1 MTAATIEAVOLAID Kinematic analysis (Stereographic interpretation)

J
N1531AT1EMUayais Kinematic analysis wiofi3unin Stereographic
interpretation 35n13d151lAAHUNTETI9UTN dnvaE NANANITINET YUBBIN LUIUAN LAY
arwsaidesasiiu Tassadansssdinersisfianis uazyuBesvesnmsdaaialundiniiusng
Unuituiidin ethdeyauinsgianuiuamesaialnandiduiulaedaidieg Midu
wsfwesiiddy msfiwesiiduladendniiihuiuszneunsinset lun
1) iAnwazideadivasmihdnaialvaiun (Slope face)
2) ﬁﬁmaLLazagutﬁmﬁasuaqszuwsaalmiaL‘fim (Joint, Fault, Bedding, Contact
boundary rock unit)
3) 4iln wazanauTRvesiuuLiuTian v
4) A13lal Friction angle (il = @) NsyANyY Friction angle -33il (@) aglgan
91nM38¥193ULUU Mohr coulomb 91nxansMAgeuAANLLNTavesnegsiiuluiemaas sy
Tri-axial compressive stress test %Q%WIEJUMWM’]&@J Friction angle lagn1sinuvisfiioen9iiu
1 MAADUAIANUNTS 3 wnu meliifulaeninfiuAnseng (Stress) asuuuviaiaegng (O)
JunsztainnsivRvesisined1s AfldusanasgaUsng (Os) wdthAusinadign Lagussng
gegnan Plot adluns1wl wansmudusiusues Shear stress U Normal stress fauansluguil 2-8
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200

Total Stress
50 b c = 16.5kPa
@ = 225°

100

Shear Stress ( kPa )

0 50 100 150 200 250 300 350

MNormal Stress ( kPa )

g‘ﬂﬁ 2-8 LAMINIINANUALNUSVDS Shear stress AU Normal stress

sUuUMsiRssiarendanuduiusvesmsiydssiivesssuiusesliseios
Uoint) fu nsiBeaiyuvesiiufinthiauesainlvaion (Slope face) uagmnudiiusyassy Friction
angle -yl (©) Insnrwduiusvosyuiaing1n szuanwuguuuuling fuanduguil 2-9 flddu
nsdiunig el

1) a¥eszuuvesseslidoilos nszurvvesiumisidinwdima wazsruues
nifinaInlyaLuIaIu Stereo net

2) a$rnenaudiuanaayuves Friction angle muiivldlusdumiafiviinisne
drsaatiun Tngldnauédnatsues Stereo net \usndl

3) finrsandunafidnfuressnauiad1aunaine Friction angle AU szuruntisn
anluan %Lﬁmﬁuﬁgﬂﬁmwwé’w% Fasunituiisananiiin sumislug (Daylight)

4) finnsanszunuvesseslideidesiiadrstumionun Ausingluiiudisiumidad
Tegludnuugle

5) sUBUUNNTUTINgUesTEUIUYesseslldeilesfinaniiusinguuiiuvslug
%amm"imeﬁlé’mugﬂLLUUﬁUi’mQﬁ?u

Legend Joint dip/dip direction)
Friction

Green Slope face (45/135)
(or 45/45)
Blue J2 (50/220) (or 10/50)
w
Red J1(50/100) (or 310/50)

Daylight zone

JUN 2-9 uanIdnBEN1TASNFULUUIHINUUY Stereo net UagiansaNUINAAANTRIane
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HANITIATIENIULUY dnwagnsianatevesiuiiainiiu auanduguin 2-10 (n) (¥) wag

() wazlunauansdnvauzANETUSITNvasiuAnn1sWanane (Daylight zone) Aauanslugy
il 2-11

£ N\ \ \ o o o P '
f\ ki (n) SNWZNITANAUTOY 2 STUIULWILAN TUNUT
! 5 5 | . .
a . . Daylight zone
\ . ] [
g |
\\ 2 . / //
s i =
//W’L«L\‘\
X i
/7/ \\\ ,“‘ \\ o @ .«.:4 o & A v oo
[\ St se /)Y (1) ANYUZIZUIVINEIVUIU/ANDUTUIUNUNUNUUIAA
\ / 8 ] ° 1 .
w{ \. \ f; }E amluan Tusdiuwmds Daylight zone
\\ N‘?‘\\\ 20 /
=y /"
\\y—,——//\

(A)  dnwarszunuiinsinseiufuiuivednainlug
Kl Imaﬁ%waaszmumﬂawuﬁyuﬁ Daylight zone uwag/
vide fiFansIneiuesssuiu (Strike) Aufiuiiniingn
anluain viguiuldiiu 5 a9

SUT 2-10 uansdnwairnsimansvesiuiianniiu (n) sUAY (Wedge failure) (¥) szunuléa (Circular
failure) (A) sEUNUNENATN (Toppling failure)
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\\

. T Ei
Y /
r\
»

]

&

JUN 2-11 luauansanyazauduiusiBaavesiuiimianisianatey (Daylight zone)

2.3.2.2 MynsiznnazUseliununinauiiuawewiaiulagisnisusedununin
118571989879 (Slope Mass Rating; SMR)

mMsleniLazyszidiunanwausiunwesnaiiulags Slope Mass Rating
(SMR) 1uiBmsiilésuniseousuasdufiunsuats Faduidnsfiiaununannsduunguan
178%U (Rock Mass Rating; RMR) U84 Bieniawski (1989) lag RMR Usgnaumnigw1s1iiinesueiu
fiFoausziiu 5 msfwes Toun 1) anuudusmwesiuiildainnisvaasy (Strength of intact rock
material) 2) AanINLIA%AU (Rock Quality Designation; RQD) 3) szpzvinavasnuliideies (Spacing
of discontinuities) 4) anmaulddeiios (Condition of discontinuities) wag 5) anminlday
(Groundwater in joint) TngsaziBeauasudayInTwmed Dised

1) puudauswesiuiildannsmageu (Strength of intact rock material)
115915993 AAIAURNT VO AT UUTI U WU TId1599R N @105
naaeulanateds WU N1sNAgeuAle Point-load test ®San1snAA@BUAIY Uniaxial compressive
strength Taan1511fiog199iuan (Fresh rock) U3aufifn s medeuANuLnTaInwssiinadnadly
Tuilefu aunsyiaulafiufingniva wieunnesnainiu udniadilgldidieumiminasuuy
Tumsnadl 2-2
2) AMANIIEARAY (Rock Quality Designation; RQD)
ﬂmmwsuaaﬁaasm%uﬁlé’ﬂmmﬁl,mzé’ﬁmwaugu (Rotary drilling)
Ausegnaunuiiugng 1 wes Tnewosidusivesnunmiiuuanld il

Rock Quality Designation (RQD) = Was3184 core 812 > 10 cm. x 100

Core run
s & & a a0 v ° N = S @
wWaesiguivasnumiiunauialdssiluussuiisumumdnasuuulu
M13199 2-2
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3) svagvavesnliseiies (Spacing of discontinuities)
Tnelufirmansnedvesuuanlugafiuasissesriaesuuwuan 910
sravuunanuilsludnuuiunnuisdonavziiandidalanarsa 33nsiaudrthunmaedsfuan
Tuguit 2-12 udnhdnedsdsnanludeumazuuuluasedi 2-2

JUN 2-12 wane3snsinsveginsvediuiunn UJoint spacing)

1) anmwasaalaisieiiles (Continuous of discontinuities)
foyauardnvazarsquosuuinan 1iud Snwvasfufisvesuuiunn
AuselosvasuuIUAN AINTIITBILILAN LardRTINTHTvRsRaRY dzthanfiansansiuiy
uiathluFeudiousmaziuuluasi 2-2

5) anminléau (Groundwater in joints)
ﬁ:ﬂéfﬁuLﬂuﬁa%’aﬁﬁﬂﬁmﬁaﬂﬁﬁmﬁﬁLLuﬂmaﬁu lossnanudulunaiiu
aufanslnaveniléfurrdsmaronuamnafiuuinadmnailvidamuninanas feulusumds
fvhmsdisansfesiinisssyu dWeu U wasngnialitanu esmnssduthldfuluusasfu 1
warganiadinaiudsuulasegnasnaasinadonisiin et uagnislimiminasuuuvosdade
ihlfAudeulunned 2-2

Tngsgasdnn1sulstieAveuaanstmessanslun1siei 2-2
RMR = (1) + (2) + (3) + (4) + (5)
Tagfl RMR fleazuuuaglurag 0-100

N13ATIERasUTEUAMNINAINTUAIYRINIATAUMETS Slope Mass Rating
(SMR) gnAnAuuazimulag Romana Tud 1985 lngardenann1siiatsanauaiinimiuianinssy
vouiaiu Llunsinsandeyailannnisdnduduauninvesuiafiu (Rock Mass Rating; RMR)
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SaduauduiusvesuuIaAnAuyNLBeaveIn1sAn/Ynlnatalnaiyl (Joint-slope face
relationship) LilasanlunsdinisiieszinarUszifunguninanusiunwesuiadiu usugIusn
Jou glusd vidoaalvain fanudndufiazdemsufiamanisnsfivesiuinanmdn waguuiunn
sesfinarenmnimnafiufivgrhnisinmest Wemnlunnfimesfiddyiivdfwvuduiudues

[
&

Nunwidnuesainlnaivn (Slope face) AUAANIINITINAIVBILUILAN (Joint) Taadaaudunus

Lnﬁ
She

SMR = RMR + (F1.F2.F3) + F4

n1ssanAIAziuLdmsuLLILan (Joints) dmsumisnilimes F1 F2 uag F3
Aanandlunisnen 2-3 uagdsnisyadaainluaiuidmiunisdives F4 dwuanslunsiei 2-4 89

§ v A

15198LL8AVDINITILNDS HIU

1) F1 3u0giun15vuI1uiuyesfianian1snefivesduiuiasinn1aves
n159aLUA Uoints and slope face strikes) dAeglugas 1.0 (nseliifirn1enisaesivuuiy) 89 0.15

(n3lfimsEIng Joint waz Slope face 3nnndn 300°) Tnei
F1 = (1 -sine AY
Tnedl A = UUTEMINNANINNTINGIVRY Joints uay Slope face
2) F2 L‘“ﬂuﬁmmﬁw,mml,t,mum (Joint dip angle; Bj)
F2 = pj
3) F3 1JuAanuduiussewing Slope face uay Joints dip
4) Fa \Juamziuudmniuisnisynde

A1ATLULTLAAINNTIATIELALTT U UANAINLIATINTDIEIN (Slope Mass
Rating ; SMR) 9zuanafisanmanuaevasmuiung uasdymuuuunsiamanevesiaiuluuiiom
& e 9 = = ° ad Y & A
HuUNFnY) Aauanslunsned 2-5 uazA13199 2-6 KALILAINITONNUATENITEDNWUUUTUUTINUT
awlvalfinanbisedesnmanuiuadanauansunisnem 2-7



mi'lsiﬁ 2-2 Bieniawski Ratings for Rock Mass Rating (RMR) (Romana, 1985)

Parameter Ranges of values
Strength of intact rock material Point load index >10 MPa 4-10 MPa 2-4MPa 1-2MPa For this low rang uniaxial
compressive test in preferred
Uniaxial >250 MPa 100-250MPa 50-100MPa 25-50MPa 5-25 MPa 1-5 MPa <1 MPa
compressive
Rating 15 12 7 4 2 1 0
Rock quality designation; RQD 90-100 % 75-90 % 50-75 % 25-50 % <25%
Rating 20 17 13 8 3
Spacing of discontinuities >2m 0.6-2m 200-600 mm 60-200 mm <60 mm
Rating 20 15 10 8 5
Condition of discontinuities Very rough surfaces. Slightly rough Slightly rough Slickensided Soft gouge > 5 mm. or separation > 5 mm.
Not discontinuous Surfaces. Surfaces. Surfaces or gouge Continuous
No separation Separation < 1 Separation < 1 < 5 mm thick or
Unweathered wall mm. Slightly mm. Slightly separation 1-5
rock weathered walls | weathered walls mm.
Continuous
Rating 30 25 20 10 0
Groundwater in joints Completely Damp Wet Dripping Flowing
Rating 15 10 7 4 0

a1



A15197 2-3 The adjustment rating for joint (Romana, 1985)

16

Case Very Favorable Fair Unfavorable Very
favorable unfavorable
P o —Kg > 30° 30 —20° 20 —10° 10 —5° 5°
T |(ocj—ocs) — 180
P/T F; 0.15 0.40 0.70 0.85 1.00
p |[?j| < 20° 20 —30° 30 —35° 35 —45° 45°
p F, 0.15 0.40 0.70 0.85 1.00
T F, 1 1 1 1 1
p B; — Bs > 10° 10°—0° 0° 0°to — 10° < -=10°
T Bi+Bs <110° | 110 —120° > 120° - -
P/T F; 0 —6 —25 —-50 —60
P, plane failure; T, toppling failure; a;,joint dip direction; &, slope dip direction; ,[)’]-, joint dip; Bs, slope dip
A19197 2-4 Adjustment rating for methods of excavation of slopes (Romana, 1985)
Method Natural Presplitting Smooth Blasting or Deficient
Slope blasting mechanical blasting
F, +15 +10 +8 0 —8

1) F1 %uagjﬁ’umwuwuﬁu%qﬁﬂmami’mﬁwaﬁuﬁuuazﬁﬁmwmmisq@L?Jm (Joints and

'
=]

slope face strikes) fiAnaglugag 1.0 (nsdNAANIIN1TIEIVLINAY) 89 0.15 (NFRNYUTENINL A

3

MNNINNTI9AIBY Joint Wag Slope face unnii 30°) Towil
F1 = (1 - sine AY
Tnedi A = LUTEMINNANINNTINGGIVRY Joints kag Slope face
2) F2 Lﬁuﬁmmﬁmmmmmum (Joint dip angle; gj)
F2 = pj
3) F3 1JuA1nuduiussening Slope face dip way Joints dip

4) Fa \Juaaziuudmnsuisnisynile



#1519 2-5 Probable failures according SMR values (Romana, 1985)

Plane Failure | VERY BIG MAJOR | NONE

Wedge Failure MANY \ SOME | VERY FEW MNOME
Toppling | MAJOR | MINOR | NONE

Mass Failure | POSSIBLE \ NOMNE

SMR 0 10 15 20 30 40 45 50 55 60 65 7075 80 90 100

REEXCAVATION

Excavation walls

DRAINAGH

Surface drainage

deep drainage

CONCRETE

REINFORCEMENT

PROTECTION

NO SUPPORT

Shotcrete, Dental concrete, Ribs and/or

beams, Toe walls

Bolts, Anchors

Toe ditch, Toe or

Slope Fences, Nets

Scaling, None

a519Tt 2-6 Suggest support methods (Romana, 1985)

17

lass SMR Description Stability Failures
I 81-100 | Very good Complete stable None
I 61-80 Good Stable Some blocks
M 41-60 Normal Partial stable Some joints or many wedges
v 21-40 Bad Unstable Planar or big wedges
\" 0-20 Very bad Completely unstable | Big planar or soil-like




M1519% 2-7 M159aTUAAZLU Slope Mass Rating (SMR) uagdsmisiasuaudunsuazdasiy
NsWanaeueIaIniiy (Romana, 1985)

Class SMR Protection
I A 91-100 None
A 81-90 None, Scaling
| B 71-80 Toe ditch or fence, Nets spot
II'B 61-70 Toe ditch or fence. Net spot or systematic bolting.
A 51-60 Toe ditch and/or net spot or systematic bolting.
Shotcrete.
B 41-50 Toe ditch and/or nets. Systematic bolting. Anchors.
Systematic shotcrete. Toe wall and/or dental concrete.
VA 31-40 Toe ditch and/or nets. Systematic bolting. Anchors.
Systematic shotcrete. Toe wall and shotcrete.
IV B 21-30 Systematic shotcrete. Toe wall or reinforce concrete.
VA 10-20 Protection wall or anchored wall.

18
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undi 3
AslAN®EN
AsAsIZAEBEs N NAINTLAB I A lRELY
Tassmssnafivinwisennauuy s1nausiden Sasann

3.1 anutua/anwdyn

mufisesesuinsuvausEmutheneaine (uieusefie Sundun) ndounmueUszneusie
fusnwnsudusenuuy (Wiamfesh daagns) Ifdumaiiofnniuaufavivesnsnoadng
Tssmssnafvinuslaeameuuy sunoulaen Tainnn detuil 10 AR 2560 waz LidefnLiiy
Aeafuanuiunmwesainiiuuiinaainlnanileieretetnsszuieiidy fedinisdn arnlvain
wazinnsndeusvesandiu wildldoenuuuaiuanuiun waznistestumsinunzuaziusldy
nMsmatevesanAnaIniiu vshaiuiiseusiaivinlaeseu Suduauaisliinisdsiadinsed
Jamagsmmmaunlasely

d1nd1519duiaInssusazssaanen Inediudminssussd sudunuiosud
SuRereUNSANEANLTuAesaalua Tasuneumngliinsdimuaziiaszianusiunwes
anlvdivesaniu-fiu Tudnaiuilesousafivi Welfiduteys wasdmuaisnisususs
@5 InluN1588nLUUNISUBIAUNITNINGNY LaLNITAALYEIEUSLIMAaNAL1aLu1ve9lATINS
grafuthuldenneuuy suneulden Sanianin Tudeuusvana wa. 2561-2562

3.2 519a2198A1ATINNS

Y o

Snunrlasinissnafuiusaenneuuy annsnagule fdl

(1) fidks

i vl 6 thuguinewsiaen duansesInriuag sneusiden Samianin
Win 1847956.79 u.  461863.84 .

uufl 1:50,000 YA L7018 5329 47421l

(2) @0 mgnnInen

Huitsuriu 37 AR LALURT

AETIETNUSELNY 11.82 Alawns

AaamElneLaae 1:3

SasmstiawnzesdninlngLaas 0.011 Jadwns/U

USinaulusediade 1,378.3 RG]

Uinauwinlvaasens wdesed 27.17 aUgNUIAALINS

Uhinuihuesgegaseu 100 © 158 anuIAdINS/ AU
500 U 234 anuIAAInNS/ AU

(3) VInuuAU
siadou Foudu
Fudoung 9 LIRS

dungangegs 61 M
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Fudousm 335 Lns
syiududou +348.00 AT (3.91.0.)
(@) Sraftunin
3z§1’u1§1qqqm +346.00 Wes (3.1.0.)
sedfutuAuih +344.00 As (3.9.0.)
sedfuthean +310.00 ns (3.91.0.)
sedfuToeh +287.00 as (5.9.0.)
AruqeaTissF UL fuin 13.33 SUNUIANLIAS
Argesfisziutsgn 0.76 auUgNUIAALINS
Augendldau 12.57 aUgNUIANLUAT
fuifahiiszsudifudn 463 15 (0.74 m319flaLuns)
fuiRnhsesungean 506 13 (0.81 msnsilaluns)
(5) 1P5UsENDU
91ANTTEUTEL Hete vin Side Channel Spillway
- pmenaduthdy 45 Mk
Snsnsseunethgean 262 anuIAnLUnS/Auni
pmsviedsiiling
- YPWIALFURNAUENA1YID 1.50 Mk

(6) szUVdN
Uaeethaswdninpusiusimsvedai (River Outlet) asenafuiiiousaen
LazsTUUTaUsEMIUA LT
Uaeerruaimsviedain (River Outlet) Whlssluiimgaimhowlaon e
nannszualniiuayldesnduaserafiviimeusddenndmannsyualviug
(7) msldiweslasenns
ihgulne - u3laa
yururuunthusesnos Thurhe rudeivia 0.17 dugnuiadiuns/d

YUYWL DIALONAINNTTY 541 dugnuiAiiang/U
USunanhirulsaliimasiiieusdaen 14.226 augnuIeiiuns/J

Uhinawausenu fuiiens wisesmeuuy 1981 dugnuierians/d
Uinahwausenu fufiudnniiion 5.122 dugnuieiiuns/U
Uhinahwausenu fufivausemutlagty 13.840 Erugnuiearians/d
(8) ﬁuﬁﬁaaﬂizmqu%
fuflaUsemuaInsnawiaeaneuUY goelu 1,740 13
gawas 1,070 13

Nuivausenuusdaniileen gasu 5,000 13
gouae 4,280 13
HunyaUsEnIuanETIm garu 6,740 13

gawas 5350 13



21

(9) uwiluvaiuisulselon
ﬂiaUﬂunWQéaumaaﬁu%uﬁqGialﬂ‘fj
ANTETINHIAT - Uiy
- thudesnoy
- uAniung
- Uunelie
- Uruuainn il
RTE g0 - waianalel
- WimINaNa
- LAY
(10) 1AARasIelATING
ANATINAUUNALNIY UTUgUINEWEen 35 @uum
AneaialeulazeIATUsEney LaTAYALYY 200 @uum
AfeaTNTEULYAUTENIY 74.32 @uum
Areaseusulssliindaivheulaon 72,07 @uum
(11) NaMTIATIEsiFuATYgmans (MdaAnaniosay 12)
yarnagduans (NPV) 83.71 @1uum
NTAIUTENINNANBULNURABAIAIYU (B/C Ratio) 126 @uum
INTNANDULNIUNNATEFANERNT (EIRR) 14.56 Wosidud

3.3 YUABUNITANTUNS

nsinszmatosnmanuiuaesanindivedasiniserafiuinulasanouuy
UNOULEDA T9UTARIN UTENDUAIY NITEITIAUALANBIANINGIAINGT LazsIaINe1lATIas1s
gaiuil Malnssinarsuunviinvesdymiatesninaeiiui msdrsanudeya nslasizn
WEDYTAINUBIANAAY N1SILASIEALENETAINYRIa1nRUlAeATaauAIE@nS (Kinematic analysis)
nsaseiuarUszdfiunnusiunsainfiulaneds Slope Mass Rating (SMR) sauwatauaianisiass
mnsfunazdesiumsimansvesanaiu awndiu Inefluneunsiiduns éTﬂLLamﬂugﬂ‘ﬁ 3-1



JUABUNITAEUNS

Yaymiatosnmanusiunswesainluaian
UShaiuilasinisneadeafviiuazenasusenau

Anwanmsstiineuaylaseasnmiessaiineg et

Anse/uunviaveslyniaiosnmuesiiui
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A4
A4
Yoy iadosnmvssainnu Yaymefiosnmvesanndiu
(Soil slope stability) (Rock slope stability)
A4
nsdmafivieyaiu/deyamiedes nsdmafiudeyaiiu/deyaiiieite
y
\4 A4
NIRRT RERE TN IR madszdiuleniauazguuuunisienay N5UsTEUAMNMN ANITUAY
Tngldlusunsu Slope/W g8 Kinematic analysis vaaaiulngs
Slope Mass Rating (SMR)
A 4
FanuUaensy

(Factor of safety; F.S.)

Fmsasunnutiuasazdesiu
ANTNIVIAN8YBIAIAAU

Fasesumnuiunia
ATHINaLVDIAAH

giaaiu
U

!

Javihsneauafissnnanuunsesaaluan

uaglausliugdIsnsiasuautuaslas oty
ATNINaEURIaINAULAE AN

SUN 3-1 uanadumaunsaiiuns
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3.4 ANINSTUINY AT TN TATIAZ9

Toyaunufissdinen sz1esunousiaen 3NATIE 1:50,000 YoINTUNTNEINTETE]
n.7.2501 fauansluguil 3-2 anmsssdiingwesiufidnuusznoude fugamefidou (Permian)
fugalnsuoadn (Trassic) uaziugagusadn (Jurassic) lnefugamesifou wunszatoiidelies
USnamouuuiuiinnz Tueanwazusnuny Tussnidsunievesiuiiine anunsautoieiiu
genidiu 2 miae e wiiefiu P1 Uszneude fiufiuniu (Shale) A wansnsidestuethednian
(Well-bedded) #unsae (Sandstone) nidudesin 1ieazi8un (Fine-grained) 1ion1009
(Quartzitic) wanan1si3eetuagredaiauilainanady (Wellbedded to massive) Funsiouta
(Siltstone) Fvida wagviaeiiu P2 Usznaudae fiuyu (Limestone) iielalalasd (Dolomitic) Amgeu
famdulsiuanedu funse (Sandstone) dvm illemend wanstunundliuansdu (Thick bedded to
massive) N15ARTUIARLAZAIUNANNUA (Well sorted and Well rounded) #utlisn (Chert) Lananis
Bostuagiedaiau (Well-bedded) Atmadeu uasiiulaau (Mudstone) Liladan1 (Silicified) fiugn
Tnsueadn nuusameusunziussnvesiiufiinu fie wiiediu Trl Uszneudie funsiauuy
(Conglomerate) N33AVBIAUYY AUFUAIU AT Tn fiuatendlad (Pebble of limestone, shale, chert,
quartzite) axnuiiadaenseutlsduns (Red sitt cemented) uamstumunslaluansdu (Thick bedded to
massive) #3718 (Sandstone) dums iieazidendeneny (Fine to coarse-grained) n3dmvualyf
(Poor sorted) uazfiumsouts (Sittstone) druiiugagusadn nunszaredsedos 1Wuusunim
paunaasiuiing Ao yaefiu J1 Uszneudie fuunuioyu (Calcareous) Fum uammsGesty
ptemuiuanstumn wumnindussisnueululud ﬁuguvﬁaau (Argillaceous limestone)
LaAeN15H3eet g1t uFsuanstunun (Well to thick bedded) dinadan wariunsiouds
(Siltstone) Fadmeglunguiiusiinie Tngwudnfiufe 3 ga Gn1319duvusesduladeiios

(Unconformity)

MNNsETIvENMsIEIneUSnaanlnan Auiienafiuii LL@SU%L’JW%’]UET‘LJ%Q
409719 WuINUsy ﬂaumwmwumamlﬁa%ﬂ Ju LUuaauimmmUs ﬂaumwuﬂmuamu
(Argillaceous limestone) &t LanstuogITaLaudsnan st unun (Well to thick bedded)
1A11UKN3989 (High strength) %ummﬂwmLammiﬂmwwmﬂizmm 25 D3P INFININATY
funsiouils (Siltstone) An1dundy wazauns iefiugndautiui (Well compaction)
fauaudAfiuse uaninde Wedudaeniadosanniinvuiunisuansinluaniwuis (Slaking)
%uﬁumwuﬂﬁwuLﬁmi‘]u%’juwq famurUIunans (Thin to medium bedded) 1s@tdesluiianig
Fenfutudunmsnsvesiiuyuidionu (Argillaceous limestone) Tnedessialumaieih

v
A a U

anmssiinglasiaieosduiiuiinehlaiiutusgseniteyaiuuidefufuyafiune
wls wuInAan1sngad uanin LLazi'awduaqmmuaml‘wdLmLﬁ'aamﬂﬁuguLﬁaﬁuﬁaﬂéﬂ’maﬁa
oguuiiunseudeiifinuandiunninoudumviivsunndnldie 9nvuiun susndnluaninusie
AAnsunndau wazngafas Seilifuyuidedu Aneidatuogiianismadniy uagnge

1 |3 ! J 1 1 =~
Wuvdensrasnmuaialvaiiegnsneiiles

AautRvostuRuAImNgTy nuirtuRudlngduiunseudsiifienuwmiles ngu Silt
(ML) wnsnaaumefunsiewdeiliddaumiivangy Silty Sand (SM) wagnquaunsigudalunsin
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ngu Silty Gravel with Sand (GM) flvAiwiiudzUu (Rock fragments) fiAdunuiUseun 0.5 - 4.0
was daaandfaulunaiadin (Plasticity) sglussduiiintdes aUaunans (Slight to Low
plasticity) @Um1a @nenauns uagduInait

AnENURYEIAUN1ALIAINTTY U3nniudinud fvdlefiuegusaTn eLnInaa Uil
$1uau 2 yalual Toud yaduyuionu wazgafiunseuds lnefiuyuidefunuiduduroutramn
femuiun Saaundsge fuwauen Uoint) 3 Aenslugq Téun wurfiAnainduiiudianeznou
(Bedding) iBessalunsineth uazuuuandn 2 wummsieglunundianndu fuuwuandeutiedy
feaglunuife fadumdn (FeO stained) mufavesuuiunn Feflan nuuinandivgusz(Rough
surface) dugnfiunsreudanutuiiunssunsnadufuiuuisy giiunsoutls wasiunmenudy
Fuungq Sedumudiunans fnauantAnuaninde fimnmamsmeivesiuaniuiefiu azasandos
fuuwuaniiAslugefiuyuineiasiuduey witwauanfiisluiunsieudeldnvazaoudnasey
(Smooth surface) 3sviiliAansideulaavesnaiiulussiiaalvanliieidnsasuaniniiingin
nsuannluanimusis (Slaking) auflan mdusiuduAwiuvuiaian

3.5 N15E152UAZNITIATIZHLEDYTNINAINAY

amwg:ﬁﬂszmm%nmﬁuﬁimamiémﬁuﬂwLL&Jaaﬂmauuu DLNDLUADA JIRIAMNIN
ﬁammﬂugmqa AMNANNTUVBIAA MANUSEUNA 20-30 B9 é'fmamiugﬂﬁ 3-3 fupudiulng
) a A a (v a g A I a &L a . . v Y
Wuauiinainnisyievesiulunui Faduiuyuiilodu (Argillaceous limestone) Wnsnaguaiey
#unsreud (Sitstone) Javiliinguaninuadlugilufiungu SM (Silty sand), ML (Silt) n3aan79i
(Gravel, cobbles, boulders) uaziawiunganau (Rock fragments) Aauansluzui 3-4 ununivie

1% '

AUVDIUSUNUALATINTINA UL dRARDUUY

Nufidrsrammundunndrsavuanlnanlasseuituilugraivindanuaindu way
FuRuiirainfieunumediasiinnudssieniswinaisvewnanuuuanluaw Tnefnunuun
daiavund iy 10 uwl fuansluguil 3-5 1¥adiuangiu (Hand auger) Wwagnatios 3 iqusie
LUIEN 52 AUAR LML T NaNaen wazsenl wiounaAusiegsiianziuldunsiuun
AnT1e9 wazuisrlnvenduiuusiariu TasBeansifuiesimanisduun wesdinvesnguiu
Fauanslunsnedl 3-1

(%
v a

HAN15L912d1529 USuiundsrvdulugnuindufuiainunuiuseniu 0.5-4 Lns
lagade 1.5 was Usznaudreduiunsisudangy Silt (ML) Sulianzneuaziden (Fine grained) il
= . .. . a o ! = v a a o AY a
AMILUtleIUIUnae (Medium plasticity fines) @unmnageutiady diAwiulzUu usnaniidgunu
nau SM (Silty sand) filanznouaziden Liflaumidedanieadnides (Non to slight plasticity
fines) 1N51ANI9UN uagLAYRUUzUY
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LEGEND DESCRIPTION 0 500 1,000
E Meters
Qa Alluvium deposits : sand, silt, clay, granite soil, silt, white clay, red residual soil. \
1M1 1:20,000
Qt Terrace and colluvial deposit : gravel, sand, silt and clay.
J Shale, calcareous, gray, well-to thick-bedded with fossils of ammonite; limestone, argillaceous, well-to thick-bedded, gray to black and siltstone.
TR1 Conglomerate, pebble of limestone, shale, chert, quartzite, red silt cemented, thick-bedded to massive; sandstone, red,
fine-to coarse-grained, poor sorted; siltstone.
P2 Limestone, dolomitic, massive pale gray to dark gray; sandstone, white, quartzitic, thick-bedded to massive, well sorted and well rounded;
chert, well bedded, pale brown, and silicified mudstone.
P1 Shale, black, well bedded; sandstone, dark gray to black, fine-grained, quartzitic, well bedded to massive; siltstone, dark gray.
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AumvestuRutuaInva werauauiRvenguAuiaiaTziausiuag
wanuuuaalraw) tnelusunsy Slope/W fvunauyfgiunisinsizveaniu 4 nsdl laun
1) nadierafuidssdusniuingean
2) nadienafuidsedufniuing
3) nsdierafuindssduinifuth 50% vesseduiniiy
0) nsdlenafuihiissiufniiuinsngn
Tnsusagnsdlléimuasuuuvlunsiinmsiauiuasesnaduuuaialvaiunly
3 suuuu laun
1) susuuitlsihimdnnatiu (No load)
2) sUwvufifidwiinnatuuuaaludin (Surcharge load)
3) sUuUUATNMsIuusInsgianmensalusuAuln (Seismic load)

yhmsiesgsiuuiasduanedlifinsasuuvasiunaman (Steady state) sUuuy
nsnseiliduiuiamadu sit (ML) Sadunduiudnlvyfinszates aguuatnbna wazilu
Cohesion soil 1ieul#ifu Sandy Loan (Arsnasgiufiianldifisumarmsfinesvesiufuduans
Tumaneit 3-2 ansneft 3-3 uaznansdl 3-9) Taedufiungu Sitt (ML) isuamaut@dn Density (D) =
1,600 Kg/m3 (15.69 KN/m3) L uafia Stiff clay A1 Friction angle (Phi) = 15 841 WagdlaAn
Cohesion (C) = 2,000 lb/ft2 (95.76 KPa) nan153tAs1ziA1A11uUannfy (Factor of safety) 999
afuuuiiuiiann nasaiuiuldeaneuuuiandluiden 3.6.1

F

JUT 3-3 anmgiuszimeavasiiunanadunulvan danuaintulszana 20-30 a9
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ARGILLACEQOUS LIMESTONE INTERCALATED
WITH SANDSTONE AND SILTSTONE

I-lI.'IJﬂ'lJ
UMM 1:4,000

AGE DESCRIPTION

LOWER JURASSIC Argillaceous Limestone ; gray, HCL—-reaction, moderately weathered, medium hard to hard rock, bedded.

Sandstone ; gray, fine grained, well carbonate cemented, well sorted, moderately weathered, medium hard to hard rock, bedded.

Siltstone ; gray, very fine grained, well carbonate cemented, some conchoidal fracture, slaking and weakness, thin bedded.
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A15797 3-1 uanesIEazLBEANMSAURBE AN IMUN Wisylaveanguau

o

. 4 - . Al . - - ANMANUNVDITURAL Slope face Y 4
WUId1599 07 U3 (3UnN) RUYLAVAIDYNY Elevation (m) UITYIYANWUSAY YUAAY un
N E (CUh)) (24f1)
Line 1 |Line 1/1 [uwiilu Anauu Line 1/1 462154 [ 1847903 346 App. 65% ,Coarse grained gravel,Subround GM 0-0.5 3/7/2561
Hedneves D/S 462154, 1847903 20% Coarse grained sand, 15% Slight to low plasticity fines,
346 m pale brown to brown, moist, some rock fragment.
0-0.5m
Line 1/2  |Berm ¢uana Tuugs Line 1/2 4621321 1847913 341 App. 50% ,Medium grained gravel,Subangular GM 0-1 3/7/2561
EM’J’WEJ”UEN D/S 462132, 1847913 10% Fine sand, 40% Low plasticity fines,brown,
332 m moist,some rock fragment.
0-1m
Line 1/2 App.65%;Fine to coarse grained gravel,subangular GM 1.1
462132, 1847913 20% fine sand ,15% Low plasticity fiines,
332m brown to dark brown,moist.
1.1m
Line 1/3  |Berm fuans Tunes Line 1/3 4621131847925 330 App. 60% Fine to coarse grained gravel predomenance, GM 0-1 3/7/2561
Hedneves D/S Subangular, 20% Fine grained sand, 20% low plasticity fines,
pale brown,moist,some rock fracment
Line 1/3 App. 70% Coarse grained sand,10% Fine grained gravel, SM 1-1.50
Subround,20% Slight to low plasticity fines, pale brown,
moist,some rock fracment.
Line 1/3 Siltstone Siltstone 1.5
Line 1/4 |Berm ¢uana Tuugs Line 174 4621021847923 326 App. 70% Coarse grained sand, 10% fine grained gravel, SM 0-0.60 3/7/2561
EM’J’WEJ”UEN D/S Subround, 20% Slight to low plasticity fines, pale brown,
moist, some rock fracment.
Line 1/4 Siltstone Siltstone 0.6
Line 2 |Line 2/1 |Berm sinuans Tuues Line 2/1 4621431847875 341 App. 65% Coarse grained gravel, Subround, GM 0-0.5 3/7/2561
Hedneves D/S 20% Coarse grained sand, 15% Slight to low plasticity fines,
dark brown and reddish brown to yellow, moist, some root.
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. 4 - . . WA o - - AUV YB LA Slope face Y
WUIE1599 07 U3 (3UnN) NUBLAVAIDYNN Elevation (m) UITYIYANWUSAY YUAAY un
N E (1ums) (24f1)
Line 2/1 Same Line 2/1 (0-0.5) GM 1.20
Line3 |Line 3/1 |anudily wuwia Line 3/1 464087 | 1847569 346 App. 25% Fine to Coarse grained sand, 75% Low plasticity ML 0-1.35 30.00 3/7/2561
ANOUU NFLVIaU fines, dark brown, moist, some root
Line 3/1 App. 20% Fine to Coarse grained gravel, 25% Fine to coarse ML 1.35-2.25
grained sand, 55% Low plasticity fines, dark yellowish brown,
orangish brown.
Line 3/1 App. 70% Fine grained sand, subround, SM 2.25-5
30% non plasticity fines, yellowish brown, moist.
Line 3/1 Siltstone 5
Line 3/2 |ahudly wwuy Line 3/2 464100 [ 1847536 359 App. 75% Fine grained sand, 25% Slight to low plasticity fines, ML 0-0.9 3/7/2561
ANOUU pale brown, moist, some rock fracment.
Line 3/2 App. 60% Fine to medium grained gravel,Subround, GM 0.9-1.45
20% Fine grained sand, 20% Slight to low plasticity,
pale brown, moist, some FeO MnO
Line 3/2 Siltstone Siltstone 1.45
Line 3/3  |audley Luiuy Line 3/3 464077 | 1847477 368 App. 75% Fine grained sand, 25% Slight to low plasticity fines, ML 0-0.25 3/7/2561
AnnUU pale brown, moist, some rock fracment
Line 313 App. 60% Fine to medium grained gravel, 25% Slight to low GM 0.25-4.5
plasticity fines,Subround, 20% Fine to coarse grained, 20%
Slight to low plasticity, pale brown, moist, some FeO MnO
Line 3/3 Siltstone Siltstone 4.5
Line 3/4 |awudle wwiuu Line 3/4 464052 | 1847405 398 App.70% Fine grained sand, 25% Slight to low plasticity fines, ML 0-0.20 a/7/2561
ANOUU 464052, 1847405 5% gravel, gray, moist.
3947 m
0-0.20 m
App. 65% ,Fine to Medium grained gravel, 20% Fine to coarse GM 0.2-1.55
grained sand, 15% Slight to Low plasticity fines, pale brown,
some rock fracment.
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. 4 - . . WA o - - AUV YB LA Slope face Y
HUETID 07 U3 (3UnN) RUYLAYAIDYY Elevation (m) UTTYPANWUSAU YUARY IUN
N E (uns) (291)
Siltstone Siltstone 1.55
Line 4 |Line 4/1 [wfiuuuan Gliﬂﬂhﬂiv\lﬁwwé'ﬂﬁﬂ Line 4/1 463475] 1847901 357 App.65% Fine to coarse grained gravel, Subangular to angular, GM 0-0.5 2077 4/7/2561
Hlevaves D/S 15% Fine grained sand, 20% Low to slight plasticity,
reddish brown, moist, some fragment, some Mno
Siltstone Siltstone 0.5
Line 4/2  |sluuwn asehglvitmdnh |Line 4/2 463455 [ 1847864 346 App. 50% Fine grained sand,50% plasticity fines, SM 0-0.6 4/7/2561
Hernves D/S reddish brown, moist
Line 4/2 Fine sandstone Sandstone 0.6
Line 4/3  [1fiuuuin mdmal‘*r\lﬂﬂwé”dﬁ'] Line 4/3 4634431 1847839 341 Same Line 4/2 SM 0-0.4 a/7/2561
Hevres D/S
Line5 |Line5/1 [fiuin fifiLimestone Line 5/1 463378 1847681 361 App.95% Low to medium plasticity fines, 10% Coarse grained ML 0.75 4/7/2561
LiuaUUHﬁngaﬁﬁU gravel, 5% Coarse grained gravel, moist
Line ¢ Hadeves D/S
Line 5/2 L?Jya& Line 4 ,Ejdéﬁw“um D/S Line 5/2 463370 | 1847644 375 Same Line 5/1 ML 0.55 4/7/2561
Line 6 |Line 6/1 [1fiunds Qﬂﬂamﬁmi’uuiﬂ Line 6/1 462196 | 1847557 411 App. 95% low plasticity fines, 5% Fine grained sand, ML,CL 0-0.75 20-30 4/7/2561
EM’J’WEJ”UEN D/S black to dark brown,moist,some rock fracment,some root.
ndanvne Host rock: Limestone
Limestome Limestone 0.75
Line 6/2 |1ilunds gnaensaiuusn Line 6/2 462213 | 1847608 388 Same Line 6/1 Wi low to medium plasticity fines, yellowish ML,CL 0-1.04 4/7/2561
Ejﬁwma& D/S brown, moist, some rock fracment, some root, some humus.
nadine Host rock: Limestone
App.60% Fine grained sand, 40% low plasticity fines, yellowish SM 1.04-2.30
brown and orangish brown, dry, MnO, Calcareous, some root.
Host rock: Limestone
Siltstone Siltstone 3.00
Line 6/3  |sHiunas Q@%@ﬁﬂi’umﬂ Line 6/3 462224 1847675 365 App. 95% low plasticity fines,5% Fine grained sand, ML 0-1.0 4/7/2561
Ejﬁwma& D/S 7 Calcareous,moist.
Indawie
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. 4 - . Al . - - ANMANUNVDITUAL Slope face Y
WU [ a9 U3 (3UnN) NUBLAVAIDYNN Elevation (m) UIIYIANBUTAU YuUAAY UN
N E (1ums) (24f1)

App. 65% Fine to medium grained gravel, 35% low plasticity GM 1-1.18
fines, yellownish brpwn, calcareous, moist.
Limestone 1.18

Line7 |Line 7/1 [luugs Eevan D/S Line 7/1 462255 1848792 350 App. 65% Fine to Coarse grained sand, 35% Slight to low SM 0-0.5 4/7/2561
plasticity fines, blackish brown , moist,some root, some MnO.
App. 50% Fine to Coarse grained gravel, angular, 45% low GM 0.5-1.5
plasticity fines, 5% Fine grained sand,moist.
App. 60% Fine to Coarse grained gravel, 10% Fine grained GM 1.5-2.20
sand, 30% low plasticity fines, moist.
Siltstone Siltstone 2.20

Line 7/2 [luugs devn D/s Line 7/2 462241 1848847 368 App. 70% Fine grained sand, 30% Slight to Low plasticity fines, ML 0-0.5 4/7/2561

gray,moist,some rock fracment.
App. 65% Fine to Coarse grained gravel, 20% Fine to Coarse GM 0.5-1.03
grained sand, 15% Slight to low plasticity fines ,pale brown,
moist.
Siltstone Siltstone 1.03

Line 8 |Line8/1 [luugs fawn D/S Line 8/1 462291 | 1848574 352 App. 50% Fine to coarse grained sand, 45% Slight to low SM 0-0.15 4/7/2561

A5991uAU Line 7 wag Line 9 plasticity fines, 5% Fine to medium grained gravel, blackish
brown, moist, some root.
App. 60% Fine to coarse grained gravel, 10% Fine to coarse GC 0.15-1.10
grained sand, 30% low plasticity, yellowish brown, slight moist,
some MnQO, some root
App. 65% coarse grained gravel, 15% Fine grained sand, GC 1.10-2.00
20% low plasticity,reddish violet, moist,vsome rock fracment
Mudstone Mudstone 2
Line 8/2 [Tuugs flevan D/S Line 8/2 462365 [ 1848533 376 App. 65% Coarse grained sand, 10% Fine grained gravel, SC 0-0.70 4/7/2561
#3970 Line 7 wag Line 9 subround, 25% Slight to low plasticity fines, pale brown
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. 4 - . . WNn o - - AUV YB LA Slope face Y
HUETID 07 U3 (3UnN) RUYLAYAIDYY Elevation (m) UTTYPANWUSAU YUARY IUN
N E (uns) (291)

App. 60% Fine to coarse grained sand ,30% Fine to Coarse SC 0.70-2.10
grained gravel, 10% Slight to low plasticity fines,Subround,
pale brown, Some rock fragment.
App. 70% Fine to coarse grained gravel ,Subround, 20% Fine GC 2.10-4.40
to Medium grained sand, 10% Slight to low plasticity fines,
pale brown, moist, some rock fragment
Siltstone Siltstone 4.4

Line9 |Line9/1 [luugs fevan /s Line 9/1 462044 | 1848422 343 App. 90% Low to slight plasticity,10% Fine grained sand, ML 0-0.7 38 4/7/2561
blackish brown,moist,some root
Limestone Limestone 0.7

Line 9/2 [luugs devn D/s Line 972 462030 | 1848397 389 App. 90% Low to slight plasticity,10% Fine grained sand, ML 0-0.9 4/7/2561

black,moist,some root
Limestone Limestone 0.9

Line 10 |Line 10/1 [luugs Hawn D/S Line 10/1 462336 1848191 355 App. 90% Slight to low plasticity,10% Fine grained sand, ML 0-0.15 4/7/2561

Thduwws DH 4 black to dark brown,moist,some root
Same but difference in colour to reddish brown ,some rock ML 0.9
fracment, MnO
Limestone Limestone 0.9
Line 10/2 |Tuugs fevan D/S Line 10/2 462391 | 1848231 366 App. 65% Fine to coarse grained gravel, Subround GC 0-1.60 4/7/2561
1nduua DH 4 15% Slight to low plasticity,20% Fine grained sand,

pale brown, moist, some rock fragment
Siltstone 81948y float rock Siltstone 1.6
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A58 3-2 Representative range of dry unit weight. (Burt G. Look, 2007)

Type Soil description Unit weight range (kN/m?)
Dry Saturated
Cohesionless Soft sedimentary 12 18
(chalk, shale, siltstone, coal)
Compacted Hard sedimentary 14 19
Broken rock (Conglomerate, sandstone)
Metamorphic 18 20
lgneous 17 21
Cohesionless Very loose 14 17
Loose 15 18
Sands and gravels Medium dense 17 20
Dense 19 21
Very dense 21 22
Cohesionless Loose
Uniform graded 14 17
Sands Well graded 16 19
Dense
Uniformly graded 18 20
Well graded 19 21
Cohesive Soft - organic 8 14
Soft - non organic 12 16
Stiff 16 18
Hard 18 20
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A15197i 3-3 Effective strength of cohesive soils. (Burt G. Look, 2007)

Type Soil description/state Effective cohesion (kPa)  Friction angle (degrees)
Cohesive Soft — organic 5-10 10-20

Soft — non organic 10-20 15-25

Stiff 20-50 20-30

Hard 50-100 25-30

A5l 3-4 Typical shear strength of intact rock. (Burt G. Look, 2007)

Origin Rock type Shear strength

Cohesion (MPa)  Friction angle®

Sedimentary - soft Sandstone (Triassic), coal, chalk, 1-20 25-35
shale, limestone (Triassic)

Sedimentary - hard Limestone, dolomite, greywacke,
sandstone (Carborniferous), 10-30 35-45
Limestone (Carborniferous)
Metamorphic — non-foliated =~ Quartzite, marble, gneiss 20-40 30-40
Metamorphic - foliated Schist, slate, phyllite 10-30 25-35
lgneous - acid Granite 30-50 45-55

lgneous - basic Basalt 30-50 30-40
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3.6 N3AN5IAZNTIATZAEDISANAIRTAUY

fudlassnssnafuiusdaonneuuu sunousiaon Smiamn saa%’uﬁwﬁuﬂjmﬁaau
Fumun Bn aquitudl gruduisleinounsilion duanduzuil 3-6 waggufl 3-7 fususznoundn
Wuusuealfauaisusiun (CaCos) wazusau (Clay mineral) vinujasendunsalalasrasinidaans
(HCL dilute) fgnyuiios dANUuNTege Meiunsnagumeiiunsneuts (ntercalated with siltstone)
Ay Jalaaune wanatuuned (Thin bedded) umnindne waziianisuandnluanmizuis (Slaking)
Fauandluguil 3-8 auduiaviiuduaziden dammuiUsyana 10-50 lwuflung Maunsnady
fuyuilonu TaoBsanfianeineideysszaia 20-30 osn Fuandlugudl 3-9 iWeyadani
#uvuaralnairrdadunissuniuaninsssuerfvesuiadiu lnsaniziunsiaudevziia
nsiasuudas Tnensyiaunniaued195nisy waznismgasisasnauainludiun vinlsiugy
deRuduiitarui oy iansinvau wazideuloaadlumuaialudiondie Tasewigluuiina
gruduilsdnsvesannissruneindu (Spillway) iluituiifiedlndfugadisa Station 13 Aidin1syaide
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nunmduiiuyuunsnaduiviunsieuds Joilnianisdeuloavewiaiu adlumuyuainides

[

fawandlugui 3-10 Fudulgwindnvesiiuilasinisernfviiulaennsuuy deyanisdrsiviu

[

fanandlun1sen 3-5

nseseieuiunseunafiuvuiiuiiaislvaiding1n Tasnslesigilenia uas
sULUUNSIaTeYesafiuisaaumans lngldlunsu Dip/Dip-direction Hansfinuaiiud
Airsefluninaziden (Small scale) wazmsimuniuitasiziuuunimsiy (Large scale) wiausia
FuunAAAMINATuFE3E Rock Mass Rating (RMR) uazUsgtiumnusiunswesnaiuuinamalva
\F835 Slope Mass Rating (SMR) HieTiaseiuagimuauuinisluniseenuuuilosiunisiden
lnavesnafiuvuiiufianady Tnevinisinsest idumisine fuandugudl 3-11 Sedineandon
fadl

JUN 3-6 NunamlraluTangudurauveatou



UM 3-8 uansanmiiunseuds (Siltstone) Ninseiaunnddluanimuis (Slaking)
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JUT 3-10 USuguduildngvetonnsseungindu (Spillway) feglndiugnd1san Station 13

finsyalaiunfiduiuguunsnaduiviiunsends Seiliinnsdeuloavesnadiu
adlumuguaindes nMsianevesiuduzuseuiu (Plane failure)
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3.6.1 MsAsignlanitawazjUiuunisweanatevesnaiulagdtniauaians

(Kinematic analysis)

msinszilomauarsUuuumaianatsvestaiuis nsaumans Idmueiiui
Ainseilunimaden (Small scale) Inesunisvasiuiifivhnisdisauasinszianutunses
ANAAUIIUIY 13 FLNU ﬁ'ummiugﬂﬁ 3-5 leuAaz LA nunIze s i AnAINLLIAIN
Tndniing fu wazifiusumddmsziluusnaiidymlssensusnaaiaduieiiusom
p1msITUIthdudmumsidevloavenaii idesnanmsyadinyeneaiig

3.6.2 nMsUszlliumutuAnaiuUInMaInlalu1meis Slope Mass Rating (SMR)

Juitnisusuiduuasdinsgsiifiodnuauuiniawagiinisesnuuunisiasuaing
wiuswartestunisdeuloavesnaiuuuiiuiianndu Tnevhnsleseifidumisneg duandy
sUR 3-11 FiasesilagiBnsswunauniminaiu Saufunisussifiuauiunsuesaiuuiim
analuain

n15hATIERANTuAIeIaiuUTILaInnaIw #1833 Slope Mass Rating (SMR)
A nsiistaunananmsdndufunmuaimanaiu (Rock Mass Rating; RMR) Tagfiansanaasauta
fmAmnTTLYeafiulinn RMR Safuanuduiuduesuuinnn Uoint) uazauideswainisyn
Waaalnaiun (Joint-slope face relationship) wansnatJuAtAz LY ﬁ%mmmuaﬂﬂmmwmm
wafuvuaialnaiv 3imstdesdunisudunanisieneanuiuneunaiuuuaialvdia
Tunwsam Lﬁaﬁwmﬁmmﬁ%msaaﬂLLUU%%U%’UU@QMWLlfﬁum sunvosaaluaiun

3.7 WANISANE
3.7.1 NANISAATIEMEDETAINANNAU

amwgﬁﬂszmm‘%nmﬁuﬁimqmié’mLﬁmf’nmaammauuu Jandann danmdu
Qg9 Tarmaaduvesanaluaiutszanas 20-30 asn dududnlvaiduiuiiAnannsyises
fuluiiuf Fadufinyuidofuunsnadudeiunsouls Joildnguauinudlngiduiungs
SM (Silty sand), ML (Silt) n33an1911 (Gravel, cobbles, boulders) waziAwRiundanau (Rock
fragments) fufidrsadmuaidusdsnuuaivaanlasseuiiuilugafuihdauaindu way
sﬁumuwmmmmmmmwamuummLaamam3wwmmaamamuuummlmLsm [GEGRRAT IR
dratemunsiuau 10 uwn Waduangiu wigednatios 3 nqudeuundism fvuamunadan
AN wazganLY wiouTaiudesinnndiulfinsiuun Sinsest uasudssdinvesnduiuusias
fu

NANITLRNZE192 U%L’Jmﬁuﬁﬁﬁwdaulmyj wuuAuiiaunuUsEIna 0.5-4
wns Tasiade 1.5 was Ussneudetuiunseutangy sitt (ML) fiflangneuasiBen fanumien
Urunans Amagouiady Siaviiudzuy uenanddedtuiundy SM (Silty sand) fiffanznou
azidun lifaruwier favfendndes fnmemah wasiawiiulzuu
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N5iATIwRANTuAafuuuaInlagiun Tnalusunsy Slope/W finunauufgi
nylaszvieandu 4 nsd Toun

= %

1) nsdleraiuindseauininuiigaan

2) nsflenAuLdsERUiAUTNUNG

3) nsdeAUNITERUANLAULN 50% VadsEiunnAY
)

v v [ 5
a

ﬂﬁﬁé’]x‘lLﬁUﬂ’]ﬂJiBﬂUﬂﬂLﬂ UINER

)
og d—o¢

)
€

D
N

Tnousaznsdlldimunsuuuulumsiinsgimnuiunwesnafuuuaialainly 3
JUUU auA
1) EULLUUVﬂmumummm (No load)
2) g‘dLLUUWJumuﬂﬂmmwummVLmLsm (Surcharge load)
3) g‘dLLUUWJmiwLLiqﬂivmmﬂmmmsmumumuim (Seismic load)

Fnshasizisuusiassluaniaziilifinisudsunlasluniuian (Steady state)
sUuumsesgiliduiuianmady sitt (ML) Fadunduivdnlvgiinszaroieguuainlvdin
uazliu Cohesion soil leul#fu Sandy Loan (Arsnasguihinanldiiisumemisiiwesvosduiu
Fauansluaanedt 3-2 a9edt 3-3 uazansnadl 3-4 astuiundy Sitt (ML) Wieunmautfan Density
(P) = 1,600 Kg/m3 (15.69 KN/m3) \Uuwiia Stiff clay &l Friction angle (Phi) = 15 8¢ wagilan
Cohesion (C) = 2,000 b/ft2 (95.76 KPa) Faannssiuansdemnulasnsie (Factor of safety
: F.S.) 9998197

nan1simszsiannnulasaiovesanauluiiuilasinisenafiuiudlaoanouuy
Suneudden Samianin swmuaiivhn1slnzilaglusunsy Slope/W Wudwﬁﬁhmmﬂaa@ﬁaﬁqq
NIAIANLUABANEUINTFIUVBY International Safety Regulation Codes VNN (HAN1TIATIZIAN
mmﬂaammmmmu muamlumsﬁw 3-5 ﬁi‘tﬂ,@’a’] Nuitaenuudnaiuilugafiuiudldon
peuun drnutiuas Yaenste seinnumuvestuiu wazanuaiaduvesarnlvdiwlufiuiidiss
Hususardalunsieneziammasads fausnaiiuilusraiui wiseaneuu fanumun
vostuRy uagamanduresinainliinn Fafuaumamilsivinliaanudasnfoaglunmusig
(Megramansineiainaulagldluunsy Slope/W sauanslunianuan n)

3.7.2 HANISIATIEMEDYTAINANNTAUY

fuflasinserafviulaesneuuy suneusiaon Swiamn 3@&%’Uﬁwﬁuﬂwﬁaﬁu
fuvmn A Aseunauitufigtuduiailidne uasilsnnn Susvsznouvdniduuiueadeunifuoiun
(CaCOs) waztifu (Clay mineral) Vl?ﬂg]ﬂi&ﬂﬂ‘uﬂiﬂi%ﬂﬂﬁﬂaaimﬂaﬂw (HCL dilute) mgwquuaa
fannuindegs Meunsnadudefunseuts Amudu e Wuduuneg uandndie wasda
nsuanintuan1Isuiny auduirviuduaziden Iaunu1Uszaias 10-50 WWURLUAT 19694N3N
afufiuyuionu Tnedsaniianeineifeyulssann 20-30 own ieyaliandhiiuuuanalndin
Fadumssunmuanmsssuaveanadiu lnglaniziunieutaagiianisasunuas lagnisyia
uAnILeEITIAE uasmIvgnIsasnamanelnai) Mliuyuiofuduilaiuduou Hiams

Wnvau wazidoulaaadlumuainluaiwime lesansluuiiiugiudulaevaseinsssuieiduy
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finnsyalaunnduiuyuwnsnaduiviiunseuds Joihbidanisdeuloavesuiaiu adluauy
s ssdadutymudnvesiiufilasinisensfuiuldonneuuuy

nslesedauiunweanaiuuuiuiianlndiwsingns Tnenmsinseilona
wazgULUUNSTInaIeveIaiuisaaumans lngldluunsy Dip/Dip-direction Wansmunfiu
Anszilunimanden (Small scale) waznstmuafiuiiinsiziuuun s (Large scale) nioui
SuunAunwINATuFE33 Rock Mass Rating (RMR) uazUszidiunisiunsuesnaiiuuiinuainlig
WRE3F Slope Mass Rating (SMR) iediasziuaziuawuivislunisesnuuudesiunisideu
loavesnafiuuuiiufianadu Tnsvhnsinseifidumisine deyansdrsafudiuandunissd
3-6

3.7.2.1 myeseilenawazsuuuun1sianatevesiaiulagisniaauaians

(Kinematic analysis)

N153LATIERlaN1ALaEULUUNITRINA8Y0INIaRUITNI9auAan S
Iifuuaitufilinsgilunmasidon (Small scale) wansiinsgarusuasteaiafiuuuain
Indnlunmazidon wuinnafiuuuaialvdndanwuandisiu visunadausiuasuely
vnvina Slemafenisimaissuiaiizluuumsimanensyatesilusuuuuiiunnsaiy faduls
Igvhmstiasgidoyalunnen (Large scale) ioUssidiuanmilymuarimuaiuiiiiiloniaiin
nsianas Tsnsnefidndiaaseunquituiiiiinseilunwasdendnadmils nan1sdrsiauas
Ansreviagulel il

- Uinaanalvaivinesnuguduilidie Slenaianiswimaisvesunaiiu
\Huguan (Wedge failure) wagmssiananevesiiuidugussuny (Plane failure)

- innituiivevsrafuiidunier Menaianisimarsvesunadiu
Li‘]ugﬂ?ﬂlu (Wedge failure) Lagn13319%aUUDNaAU (Topping failure)

FregananITiasziauiuasesaaiulagitaaumans fuandly
AAKUIN ¥

3.7.2.2 MsUsziiumnuiiunssnaiuuiinaainlnalnIfieis Slope Mass Rating
(SMR)

¢

Wuasn15Useiunas IATIE AN A MUALUINILAZIS N5 NLUUNISLESY

[ '
A ]

AuLdause wazdostunisideulaavesiafiuvuiiufiaindu nsiesievannusiuasesiaiu
USLIMaalnaLe192833 Slope Mass Rating (SMR) Lf]u‘iﬁmiﬁﬁwmmmﬂmﬁmﬁuéﬁ’uammw
178U (Rock Mass Rating; RMR) Iﬂaﬁmsmmmamﬁ’aﬁmﬁmﬂi'ﬁmaqmaﬁuﬁié’mﬂ RMR s7ufiU
ANUduNUSvoIMUILAN LazyuiBesrenisymlaaiatuan uanswaiduAinziuuves SMR
flaganunsauenAuNMYBIIaLUUAAlvEl F8n1stiandunstudunanisimssianusiuag
yosnafiuuuaalyalun M Wethinfiansaniimseenuuuisuuusmuudus Sunsues

a1nbnan lnenan1sinsgiasula dwuansdunisei 3-7



AN5199 3-5 HANITIATIZNAIANUUADANBUDIANNAY

a2

Line Case + No load + Surcharge load | + Seismic load

1 |1. Full Supply Level (ﬁmﬁuﬁwqaqw) 34.208 30.304 14.844
2. Reservoir Water Level (ﬁﬂLﬁUﬁﬁUﬂa) 33.276 29.575 14.671
3.50% of Reservoir Water Level (50% 2895zsufiniiv) 26.049 23877 13.177
4. Dead Storage Level (ﬁﬂLﬁUﬁ’]@?ﬂﬁjﬂ) 20.313 19.311 11.606

2 |1. Full Supply Level (ﬁmﬁuﬁ;ﬂq\‘iqm 23.958 14.383 14.269
2. Reservoir Water Level (fifiutiuni) 22478 14.383 13.903
3. 50% of Reservoir Water Level (50% a845esufiniiv) 20.617 14.383 12.880
4. Dead Storage Level (fnifutinsinan) 20212 14,383 12616

3 [1. Full Supply Level (ﬁﬂLﬁUﬁﬁgﬂ@@) 6.845 6.713 4.075
2. Reservoir Water Level (fnuiuthuni) 6.828 6.630 4075

4 [1. Full Supply Level (ﬁ’mﬁuﬁwqaqw) 122.019 88.958 41473
2. Reservoir Water Level (ﬁﬂLﬁUﬁﬂUﬂa) 112.153 83.629 40.292
3.50% of Reservoir Water Level (50% vassesuiniiu) 58.940 50.112 30.572
4. Dead Storage Level (ﬁ'ﬂLﬁU‘lﬁ’]ﬁﬁ?jﬂ) - - -

5 |1. Full Supply Level (fnifutgsan) 36.932 35.148 22131
2. Reservoir Water Level (ffiutiuni) 32617 32617 20.998
3.50% of Reservoir Water Level (50% a895zsuiiniiv) 26.071 25.869 17.788
4. Dead Storage Level (ﬁﬂLﬁUﬁﬂ@?ﬂﬁjm) - - -

6 |1. Full Supply Level (ﬁ’mﬁuﬁ’lqm(ﬂ) 12.285 11.429 6.548
2. Reservoir Water Level (ﬁJﬂLﬁU“j’lUﬂa) 11.991 11.178 6.471
3.50% of Reservoir Water Level (50% vassziuiniiu) 11.271 109 6.243
4. Dead Storage Level (fnifuthsgn) 11.198 10.9 6.204

7 |1. Full Supply Level (ﬁmﬁuﬁwqaqm) 10.623 8.701 6.917
2. Reservoir Water Level (ﬁﬂLﬁUﬁﬁUﬂa) 10.629 8.701 6.921
3. 50% of Reservoir Water Level 10.346 8.701 6.744
4. Dead Storage Level (ﬁﬂLﬁUﬁ’]@?ﬂﬁjﬂ) 10.275 8.701 6.7

8 |1. Full Supply Level (fnifiutigean) 6.469 6.295 4.106
2. Reservoir Water Level (ffutiuni) 6.420 6.295 4.080
3. 50% of Reservoir Water Level (50% a845ssufiniiv) 6.389 6.274 4.057
4. Dead Storage Level (fniffutinsinan) 6.358 6.265 4,041

9 |1. Full Supply Level (ﬁmﬁuﬁquqm) 15.166 13.877 10617
2. Reservoir Water Level (finfiutini) 15.146 13.877 10.602
3.50% of Reservoir Water Level (50% vasszuiniiu) 15.093 13.877 10.562
4. Dead Storage Level (ﬁﬂLﬁU‘LﬁW#WEjﬂ) 15.072 13877 10.544

10 [1. Full Supply Level (ﬁ’mﬁuﬁwgqqm) 13.929 13.069 8.627
2. Reservoir Water Level (ﬁﬂLﬁU‘lﬁ’]Uﬂa) 13.929 13.069 8.627
3.50% of Reservoir Water Level (50% vassesuriniiu) 13.825 13.069 8.570
4. Dead Storage Level (ﬁ’mﬁuﬁ’]ﬁ’]?jﬂ) 13.771 13.069 8.537
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M19199 3-7 agunanTiasevaNiuaIvenaiuUsnManluan MeIsn1sUssiiunuam
17A5Y83AM (Slope Mass Rating; SMR) wazISmseeniuudiuugsnmiunudausy

Station Class SMR Description Stability Failures Support
15 | 81-100 | Very good Completely None None
stable
1,3,4,5, Il 61-80 Good Stable Some blocks Occasional
7, 10, 11,
12, 14, 17
6,8,9, 16 Il 41-60 Normal Partially stable [ Some joints or | Systematic

many wedges

2,13 \% 21-40 Bad Unstable Planar or big Important
wedges /corrective
V 0-20 Very bad Completely Big planar or Re-excavation
unstable soil-like

Aeg1eHaN1TIATIERANNT AR FulagTEN1sUTEEuAMAINLNATINYRIAR (Slope
Mass Rating; SMR) flauansluniauyan

3.8 a3UNANTIATIZN

nan1sdITIIariAsEdiadosnmausiuawesanlnaw Tassnnsenafiviiugdaen
AOLUY Suneulden Feniamn fiuszneufensinsziadesninaesainiu (Soil slope stability)
Tnelglusunsu Slope/W uwaginseiiaie sn naesainiiu 1ae3s Kinematic analysis (Stereographic
interpretation) 331735 Slope Mass Rating (SMR) latanseiliuguiuurasnsianatsuaginnun
FBnsteatunsiamansvesanalnainn agUld dail

1) Fuduvsnaiiuiiatalndinlasseuiiuiienafuiiudaeaneuuuy farumunldun
Tnewade 1.5 wes wazidudunseudsiifivsdamioiseniadafuroudrann devnmsiasizi
ausiuadlaelusunsy Slope/W LLé’Uﬁﬁﬂmmﬂaa@ﬁaﬁqq (F.5.>1.5) 3sldnulonadiaziinnis
Waa1ennNNIal vaawuunaaay

2) \afgsnimvesatnfiufiviinisyaida levinsitasizvinisaaumans (Kinematic
analysis) Taglusunsy dip/dip-direction wuindlaniatinnisianateey 3 suuuulngie laun
maﬁwmmﬁugﬂﬁlu (Wedge failure) n13ianateiduszuiu (Plane failure) wazn1swananguuy
wanain (Toppling failure) U%Lam‘ﬁuﬁﬁﬁ‘[amaLﬁmmiﬁwmswuag}'u’%nmgmé’uﬁa%’w Fuvdl
againinenAnsszuhduAeulUnsineh LLazﬂﬁzmaéT’aagjLﬁﬂﬁaau%t,';méfuﬁﬂamlmﬁuﬁmef[,u

AURT)
[ '
=1 I

fufignafuth

3) namFATIEialiesnmuessaInfiudiensinisisazyssfiunuiunaiieds Slope
Mass Rating (SMR) wuinuinauguduilaine aunwiiuuuaialuaiian SMR dndy 50 dewansliiiiy
Taunwinilid lunsdivhnsyadafiufinioteneaiafosinisdesfunisiviniedestiu
nssane WuRsfufuusnaguduilen auamiuuuaalndniidieziuuyes SMR eagluga
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50-60 FauanANNIMAUNAYIUNAI UsEnouiuuTnaiuifinaIinan1sIAsIeninI9vaueAIans
wudlanrafinnisiivine 3 sUusuu Fadudumisndesiinistesiunisianats wasiasy
AR lEI)

FBnsdestunisiimateuaziasuanusiuag (Supports)

1) vinagduilnmsdesiumaitiveunafuuuanivduilaenisiwmenieuda
sypadluluilofu uagvhmaruyulindiu (Shotcrete) wosviadaszuunisszuneth (Pipe drain) 197
LAZUINND

2) ‘u%nmgmé’uﬁﬁqsﬁww‘f"]meﬁaguigaﬂ'jwmmsizmaﬁwé’uﬁiaﬂﬂmﬂﬁwﬁw mstdeiuns
fivhvesnafiuvuanivan lnsnsusuituitandulaiianuduanas waziasunnutunswosiiud
arabnan TnenisianzuazEnundn (Rock anchorage) AifiAnnue nhfunielitesndn 10 wns
Tuanafiufiflouslvg) duvsnaiufvhnsydestng (Wire mesh) uazsiuu (Shotcrete) wiax

Mas N (Gravity wall) Tuudugiudulaglinasanfessuunsssunguininkasinnne
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unil 4
AyUuazdalauauue

4.1 agd

1) iemluenasaduiifunisduaih siusau nquiiifsatestunisdmanasinsey
aesnmAnuunwesaalrain vedunsinseiautuasesainiu (Soil slope stability)
ALTUAIIeIaIATiY (Rock slope stability) LAELARIEITN S UATTUROUNTIAS ERS IS RYin
srenuduenasmadnmadielfidusumdunsimssiaiosnmasaialuaiundmiuitug
Tassmsneadieenafiuiiuazermsusznau nsuwausznu lagldhsenumsinssiaiosam
auuntwesaralndirilasinissraivinuddenneuuy suasudon fmianin wuanady
nsdifnw dnssdinemdedmnsfuitRinuisfunmsdinataresnuuuiaiosninauiunsed
awlvauazdaulavhlvamsotlvlfiduiuimslunsdrnanesiinseiaiosn wanasiung
POIAINAULATAIAALLAZDNDWNIINITLA

2) M3drTanarissiaiesnmanutiuasesaalnaiun eidumsiessdausiung
ve3anin Auiuaesatniu fuuizanduaninssainergiusinvesitud finugnées
Ifunssrudulumumdnisnis anunsatausuuyisnistesdunisfinansuaziasuniusiuag
(Supports) Lﬁaiﬁc’jﬁiﬂiﬁ’]%mﬂaiﬂ@@ﬂLLUUVLﬁQﬂ(;lj@Q winzay dWeviliaialvaindenusiunsuduse
agihlanunseandgymnsimaigvesainiuiazainiiu Usendanatwavsuuszanadunisneasna
suvadeusazormsusznouiinuuduseiunuasivssansnm

3) ;:J’L%uiéfﬁwmamﬁLfmzﬁmﬁmmwmmﬁuﬂwmamlwa'Lmimamiémﬁuﬁmziaam
pauuy snnewlden Jandanin lUldludeyauazdinuaisnissiuduisinsgesnuwuuly
miaaﬂLLUULa‘%ummﬁummmmmﬁuu‘%nmgwus‘]’uéﬂa%ﬂau‘%nmmmiizmaﬁwﬁu TnensuSuitud
anndulFiianuduanas waziasuausiuaswesituiiainlndion Tnenisianzuardaman (Rock
anchorage) fiflanuemiiunselddesnit 10 was lumaiuiidvualng dwusnaiuiasins
Wiy (Shotcrete) wiauiaadnartums (Gravity wall) luuinagiusulaglifissuunisssuisihia
wazlgfinssndununeadaiiodiunusiuns Tl wa. 2563 Feanunsaudly Jestunisiadousa
Lazianangvessiaiuluuinaiuisinanlded i duswazinnustung wuutestuaialwaiwn
UinuessEunethdu Tassnsenafiutnuldenneuuuy saneudden SaInnN (MUNBL@ULUY
286414-286421 AILAASIUATANUAN <)

5.2 UBLAUDLUY

1) M3fnuadsnisiaseiiadssnimauiuawesaialvai Tuudasisiimangauiu
anssalneuariinuautfasuiiudulununad dnssdinendinisdisiauasinsziazdes

a

finsan/deRaudiu Sauiuimnsdoonuuy sildosnniafiosnmanusuamosmalndivniudiu
ddnfifinadeninusiung uduse veadeunarenmsuseney
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Elevation (m)

360
340
320
300
280
260
240
220
200

Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1
Case : Full Supply Level

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Elevation (m)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1

Case : Full Supply Level and
surcharge load (100 KN/m2)

Detailed :

Overburden : Silt (ML)

\ Unit Weight : 15.69 KN/m3
\\\ Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1

Case : Full Supply Level and
seismic load (PGA max=0.175)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Elevation (m)
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340
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1
Case : Reservoir Water Level

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Elevation (m)
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Soil Slope Analysis

Project : Mae Sod Ton Bon

Line : 1

Case : Reservoir Water Level and
surcharge load (100 KN/m2)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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| | | | | |
300 400 500 600 700

Distance (m)

o
-_—
o
o
N
o
o



Elevation (m)

360
340
320
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Soil Slope Analysis

Project : Mae Sod Ton Bon

Line : 1

Case : Reservoir Water Level and
seismic load (PGA max=0.175)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

14.671
Phi : 15 degrees
% Basement : Bedrock (Impenetrable)

T TT Tt ]

| | | | | |
300 400 500 600 700

Distance (m)

o
-_—
o
o
N
o
o



Elevation (m)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1
Case : 50% of Reservoir Water Level

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Soil Slope Analysis

Project : Mae Sod Ton Bon

Line : 1

Case : 50% of Reservoir Water Level and
surcharge load (100 KN/m2)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Elevation (m)
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Soil Slope Analysis

Project : Mae Sod Ton Bon

Line : 1

Case : 50% of Reservoir Water Level and
seismic load (PGA max=0.175)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1
Case : Dead Storage Level

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Elevation (m)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1

Case : Dead Storage Level and
surcharge load (100 KN/m2)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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Soil Slope Analysis

Project : Mae Sod Ton Bon
Line : 1

Case : Dead Storage Level and
seismic load (PGA max=0.175)

Detailed :

Overburden : Silt (ML)
Unit Weight : 15.69 KN/m3
Cohesion : 95.76 KPa

Phi : 15 degrees

Basement : Bedrock (Impenetrable)
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N Mae Sod Reservoir Project ; Tak

Station 1
Orientations
D Strike / Dip Right
1 115/ 35
2 195 / 15
3 220 / 20
Rock Slope Analysis

Argillaceous Limestone
Phe 30 degree
Result : Stable

Equal Angle
Lower Hemisphere
3 Poles
3 Entries




Mae Sod Reservoir Project ; Tak
Station 2

Orientations
ID Strike / Dip Right

1 210 / 20
2 345 / 30
3 075 / 55
4 145 / 85

Rock Slope Analysis
Argillaceous Limestone
Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




i Mae Sod Reservoir Project ; Tak
Station 3

Qrientations
ID Strike / Dip Right
1 080 / 90
2 240 / 15
3 095 / 40
4 180 / 80

Rock Slope Analysis
Argillaceous Limestone
Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




N Mae Sod Reservolir Project ; Tak

Station 4
Qrientations
1D Strike / Dip Right
110 / 85
185 /1 90
155 / 50

165 7 30

oW R =

Rock Slope Analysis
Argiilaceous Limestone
Phe 30 degree

Result : May be Plane failure of beddin

Equal Angie
Lower Hemisphere
4 Poles
4 Entries




é5oint3

lope Facel

Mae Sod Reservoir Project ; Tak
Station 5§

Crientations
1D Strike / Dip Right

1 360 / 90
2 220/ 20
3 360 / 50
4 155 / 50

Rock Slope Analysis

Argillaceous Limestone

Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Enfries




i Mae Sod Reservoir Project ; Tak
Station 6

Orientations
D Strike / Dip Right
1 045 / 65
2 220 f 25
3 085 / 65
4 120 7 90

Rock Slope Analysis
Argillaceous Limestone
Phe 30 degree

Result Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




‘ Mae Sod Reservoir Project ; Tak
Station 7

Orientations
D Strike / Dip Right

1 055 / 62

2 360 / 70

3 200 / 21

4 290 7 65
Rock Slope Analysis

Argillaceous Limestone / Siltstone
Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




N Mae Sod Reservoir Project ; Tak
Station 8

Orientations
iD Strike / Dip Right

125 / 32
260 / 60
320/ 70
010 / 85

W N -

Rock Slope Analysis

Argillaceous Limestone / Siltstone
Phe 30 degree

Result :Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




| N Mae Sod Reservoir Project ; Tak

Station 9
Orientations
D Strike / Dip Right
1 004 / 72
2 190 / 24
3 340 / 42
4 252 / 80
Rock Slope Analysis
b Face Argillaceous Limestone / Siltst
:Joint3 g R
Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




o Mae Sod Reservoir Project . Tak
Station 10

QOrientations
D Strike / Dip Right

285 / 90
200/ 35
270 / 68
227 1 85

W N -

Rock Slope Analysis

= Argillaceous Limestone / Siltstone
Phe 30 degree

Result : Stable

Equal Angle
Lower Hemisphere
4 Poles
4 Entries




Mae Sod Reservoir Project ; Tak
Station 11

Orientaticns
1D Strike / Dip Right

130 / 90
102 / 86
202 / 56
085 / 28

bW N -

Rock Slope Analysis

Argillaceous Limestone / Siltstone
Phe 30 degree

Result ; Stable

Equal Angle
Lower Hemisphere
5 Poles
5 Entries




Mae Sod Reservoir Project; Tak
Station 12

Qrientations
D Strike / Dip Right

065 / 67
026 / 75
170 / 45
335 / 57
300 / 52
275 / 74

O O b W N =

Rock Slope Analysis
Argillaceous Limestone / Siitstone
Phe 30 degree

Result : Wedge failure J3# J4# Fault

Equal Angle
Lower Hemisphere
6 Poles
6 Entries




o Mae Sod Reservoir Project ; Tak
Station 13

Orientations
iD Strike / Dip Right

240 / 45
200 / 36
359 / B4
030 / 70
070 / 80

N b W=

Rock Slope Analysis
Argillaceous Limestone / Siltstone
Phe 30 degree

oipRault Plane

Resuit : May be Toppling failure of J2

Equal Angle
Lower Hemisphere
5 Poles
5 Entries




Mae Sod Reservoir Project ; Tak
Station 14

Orientations
D Strike / Dip Right

1 250 / 85
2 215 7 14
3 335/ 70
4 302 / 84
Rock Slope Analysis

Argillaceous Limestone / Siltstone
Phe 30 degree
Result : Wedge failure J1# J4

Equal Angle
Lower Hemisphere
5 Poles
5 Entries




N Mae Sod Reservoir Project ; Tak
Station 15
74

% Orientations
D Strike / Dip Right

315 1 74
164 / 32
340 / 70
095 / 86

W N -

Rock Slope Analysis

Argillaceous Limestone / Siltstone
Phe 30 degree

Result : May be Toppling failure of be

\ Equal Angle

Lower Hemisphere
4 Poles
4 Entries




Mae Sod Reservoir Project ; Tak
Station 16

Orientations
D Strike / Dip Right

212 / 65
245 | 53
320 7 70
170 7 10
358 / 56
067 ! 44

L S

Rock Slope Analysis

Argillaceous Limestone / Siltstone

Phe 30 degree

Result : Wedge failure Ramp fault # J3

Equal Angle
Lower Hemisphere
6 Poles
6 Entries




N Mae Sod Reservoir Project ; Tak

Station 17
Orientations
D Strike / Dip Right
1 319 1 71
.2 145 1 22
3 350 / 78
4 058 / 74
Rock Slope Analysis
E Argillaceous Limestone / Siltstone
Phe 30 degree

Result : Wedge failure J2# J3

Equal Angle
Lower Hemisphere
4 Poles
4 Entries
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HANITIATIZN Slope Mass Rating (SMR)

Station| Joint| SMR | avg Descriptior] Stabilty Failures Supports/Comments
1 [71.35 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
1 2 | 73.00| 72.12 |Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
3 | 72.00 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
Anchors. Sistematic shotcrete. Toe wall and/or
1 3835 Bad Unstable Important/Corrective . :
concrete(Reexcavation). Drainage.
Anchors. Sistematic shotcrete. Toe wall and/or
2 2 | 37.00 | 38.65 |Bad Unstable Important/Corrective . :
concrete(Reexcavation). Drainage.
(Toe ditch and/or nets) Sistematic bolting. Anchors. Sistematic
> | 4060 Normal |Partially stabljSystematic shotcrete. Toe wall and/or dental concrete.
1 | 7135 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
3 2 |70.00] 71.12 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 |72.00 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
1 ]66.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
4 2 | 66.00| 72.80 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 |86.40 Very good |Completely sfNone None Scaling
1 169.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
5 2 | 69.00 | 69.00 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 |69.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
1 |58.60 Normal |Partially stablSystematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
6 2 | 60.75| 58.12 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 |55.00 Normal |Partially stabl{Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete




Station| Joint| SMR | avg Descriptior] Stabilty Failures Supports/Comments
1 |77.60 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
7 2 8350 79.33 |Very good [Completely sffNone None Scaling
3 | 76.90 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
1 |54.30 Normal |Partially stabldSystematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
(Toe ditch and/or nets) Sistematic bolting. Anchors. Sistematic
8 2 148.00| 51.07 |[Normal [Partially stabl4Systematic shotcrete. Toe wall and/or dental concrete.
3 150.90 Normal |Partially stabl{Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
1 |58.60 Normal |Partially stabl4Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
9 2 | 58.60| 60.57 [Normal [Partially stabl{Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
3 | 64.50 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
1 7130 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
10 2 | 65.00 | 66.43 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 163.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
1 |[70.60 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
1 2 |65.00 65 65 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 | 65.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
4 |62.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
1 |67.65 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
2 |69.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
12 3 | 67.50]| 67.13 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
4 | 67.50 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
5 | 64.00 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting




Station| Joint| SMR | avg Descriptior] Stabilty Failures Supports/Comments
1 |58.38 Normal |Partially stabldSystematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
2 |52.00 Normal |Partially stablSystematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
13 3 | 52.00| 5285 |Normal |Partially stabldSystematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
(Toe ditch and/or nets) Sistematic bolting. Anchors. Sistematic
4|0 Normal |Partially stabl{Systematic shotcrete. Toe wall and/or dental concrete.
1 |64.35 Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
14 2 6390 72.08 |Good Stable Occasional Toe ditch or fence. Nets Spot or sistematic bolting
3 188.00 Very good |Completely sffNone None Scaling
1 |82.30 Very good |Completely sfNone None Scaling
15 2 | 76.00| 84.77 |Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
3 196.00 Very good |Completely sfNone None
1 | 54.65 Normal |Partially stabl4Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
16 2 | 52.50| 53.72 [Normal [Partially stabl{Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
3 |54.00 Normal |Partially stabl4Systematic Toe ditch and/or nets. Spot or sistematic bolting. Spot shotcrete
1 |74.60 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
17 2 | 78.50| 77.20 [Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
3 |7850 Good Stable Occasional (None)(Toe ditch or fence) Spot bolting
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