[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

VWAL Sl 5 5l V osled ol Mo s pmtige (omlidipme 4 35 A4

99 8819 OlobeuaS wijles sladials g jlaaly (o
I o5 - - ~
I3l 9 i (5 S0 HaBl Caal ub 938w ) B
Obadola dIlils ( SSduelds Crags
oo ;3 oKl pwdige culidiaey 858
khamechm @modares.ac.ir
oot Olge oS 5t (LB s daae aa
AAY/Y 5 pdy MY &3l ys i,
a..‘\,'&
5 Gl Ol Wbl sladisln s 2 kS 55 51 S Jsb L 258 A 055
Sl S Sl OlluaS L3l sl de O35ee 3 e s Llos S bl (g Lo
Syl 53 e jame CesVL s e slS Gl Aol 4 5 el Sl 6;5;%’ e
Gl Gl ool MlSe O O 5 Sl Bl B 53 A O 018
GMLL e ST L s 53 S potems IMondl Do 3L 42303 ol e 4 Jame
Gl laals 3 Jlaasl glaiad sl SIS 3t a3 ) Wi e 5 (glals
Lol gt 513 e ST L s 53 AlS Ol e 3 1y Sl 1 (St pomm (S
AU man 5 O b5t 3 E5lenas Al B s sl 4 G ol 5 sl
L S glaes g ozl I wllas pwdige sla S5y 58 5 (S gl Il
o plnil sla ol 51 ool ol s oy S SIS (sla T 1 eslinad
oslital Ko o35 dige sla,nelol 3550 0 (g2 GST oy 5 S0 Kaww (ot sed (655
b Sl ) el (i) Sad slaaY Il 5 e sl s O b 1 s

ciles Ll 5 55 OF (g pdbdMosl Olpe 0oV S o o5y 5l ealizad b 5 Jize oK ol


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

M VAR Sl 5 5l V osled ool Mo s pdige (pulidipme 0 5

5 b aals ol Bl s colg s el e O Ll 4 S 5 A e
@iledte b (Sas slan¥ Dol b man 5 e S0l il slagls
0L s o ! 51 Lol gl 0 il 4535 SLIDE i3l 5 53 e slac
s Y Dol 3 o s Gas oS Sk O b3 5doms 53 LB oS das e

e sl

O30 S o SLIDE 1530 0 5 (g 2y Iowil 3 540 (ny i 58 s 15elS” glro3ly

PRV

03 ohsh Oler s aen 53 S Wulp sladia oge ol laesle 51 Lt o35l

53 bojle cpl Lpd e Slisl o gac] Co e gl St aas 5 Six >l
Gla o ol b U L lods sl OF 55 oS ditean ol ioe bl 13 b S5 bLs |
o3 e Sl ey o Ol d B g okl ) O5e 5 oo B3 50oes 53 35 0
S B L 5 2sd antle Al sdd LSS (6, K 1 &S bl
D068 o o3 Gose ol Sk, bl 53 5 oKl conii (Mol O
S 3 e 0 pd o 3le 5 DD sla S5y ahex Sl adate ol pe 40 Il s
Doloes 3lge b 5 Lammn andead L3 los (olad (5 e 3 law 1S53 D 0L =
L3S sl ol bd Sl iy S50 cnl 5o o8 SLS sl e Y] 55l (S
o b e g Kin 55 g idMesl 3 VAW Jle s S a3l 5 s
53 S Jele Wl oo en 5 Dol L[F]sls 13 Cony 3550 ol s 5l o3 S
ol dgdDol 83l SO 0T S S (e B B3 5 S b b
Al or anm s OF 3 (S ol glajle dil azsls s 01 5l e &Y & >
L Gais b 53 8] el alie B e dsn 5 Wl S g a8 slesn b &S
Sl sad L35 A sl mtlas 53 5 50 (Sad 835 (5 sl Sl (S35 oo sk

B LFLS )j.]a‘u RGN S W4 J«J_Lﬂ‘)T QWY}SJM J::‘)) Lo céjl.wo)l.&i )\ Bls ‘4\.:.6_7 Ls\‘b‘}:*‘"


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

S glas Sl 5 8pn (55l S S XS s D 3 @l Dl L5l (slaials (65 s AV

S Oxe aaslss 5 ssdie m I 355m Ksad 0555 4 Oppe SO SOl SRl
Kaws S C)]a [0l 5i 0 5 5550 & ges Il ol oo cpl cpl SIS 338
[V s ols OLis VS 53 (030 S o (il DK (6 Mol s

(3540 02 3pass

VORI ECEV DBV B B OBt

clreS ario
VeKw s pdydMonl s o&aws IS C}b BRI CS

S5 oo 5 5 (e Jod ) Sbanr b laelb o 5 b Gl o0l 4O

IVI,5T e S e ezl uls 5 il o BLsT slize b 53l &y pos oS 3505
Sl pd S Oam S slacdlad Bk 5l S s s e SU ke (B s
5 i ol Sl Wil S s UL 4 Ol e S e slay St aler
wals dias LSS sl 5 S Caslie JalS Cel S e ol s el
55 Oy Sl Sl i mes IV] s aiels (ol 5o e 56 aS s S 6 lal 5 e
cladlis 51 S Al sl Sl Sl bele 5 de 6l gl Ll e 5 30 e 0
o 81 5s a8 ol 5l Wbtagy oy » Wl Cily de 05 Al a0l 5o 500
O3 Sl sl Jlo s Gl b DUl 5 cnl alS (gl bl Gt ATy
L8] 25 dalgt ke 5 e 50 e 8585 5l (S L ssle 4 B A ke gl
oo sl ol hls 5 cla s ey Lol 00 e e S SUSS S sladue
sl s wels (L e sl is, V] Sl e ol s 5l aels 5 adlate

S Wl s el Ay By 658 4 e m ol el slie e 6,58


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

MY VAR Sl 5 5l V osled ool Mo s pdige (pulidipme 0 5

S e 3 S5 e gl e Sllalis 5 Sledb L;)j@,.» L oaels oSl
S e e s e S sl 65 Sl g sl 338 e bl s il
oo sla sy O3 ol i 5 ety 1 0T 08 5 s BB (oS G il
Jolas gy 4 Sl ol 3 5kme OL1 5 (i Jolas sy wlasl slis [V 0] oS w151 1
Sl A R S-S ey al p st Ol 2y 5 SOkl Dol el gl
sl bl s sse gl p b s Wledd oS S Cladle gl ol Gla s,
e b sy ool bl Sl bl co BLIl 5 (Sale dis po eslizal (51l Ll
AR TR
(Sl lel Ol OhlesS sladisle 1 2ok 350 51 Jhy Jsb b L8 d O35
OLlaS W3l jsa 8 e O3 3 e Al iles S bl (glivn 5 (58]
Oy 2l 53 S (S pdtor om0 ol (S pis gl Jols &S ol
2 S a gy sleda O CldS Gln sdr GUAE e ST S
05 & plas Sl oSt g JUEl 5 odle OlleaS Wsle & Glate (slaauls
U les (2 me 53 dudDlonil slse 5l s (Slad pedg, 45 A dal st Col O e
A S bl Glig s (S e glalseigs pslte DMl 5,8 15
(s Dl flize U @ a5 LS dals S el ssb w1 als s

[\Y]J}J M‘j} aJﬁr.:.; Lnls LQJU“.‘li J?l>u“

SRy Al
g)j LSLACJ']’ )‘ U.QL:.LO.L'}S; AKJJ:J.) Y CJL RGO IS W WSS .Lv};‘g I dfr_ﬂ
5 B AT OV B EAT 84T LU ar slad b Ole s A oSl sl 43S Sl as
53 058 Wbisg, asp oS sl 3 JLE YYT WV B XYY LUl e sl s s

Sl Jl s 1l g Olio ed Jled (6 20l S YO0 53 5wl gy e 3IYAY/A e glS


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

S glas Sl 5 8pn (55l S S XS s D 3 @l Dl L5l (slaials (65 s MY

Badpe ale Oa 8 Blsy, Gy 2 8 Sl e de o Soml LS L

.M:Lf&uul)&béu@ﬁ:)xﬁwwaJ&j

o £ X
RN \
O\ B e 1o o
% e
[ 50km :

(V] e glade Ko 5 L 58 do Cond ga Y K2

G ool b,

sl Sl Gl syse sa8 (ST 85 la bl 4 sl sk 4GSl s
el e e (Jels ABlur o s 5s b sl oL s
bz 0t @l e Sl 48,5 )0 (AREST 5 (ebige bl s 5 ol
il caels (5ILLG 53 Kos S3e Jelse b BLSL s 5 0l s)ls ool 8le 5 slade
NG PN W

ailain oo gus (ol

25,5 Gsle 5,5 5 53 il 13 LS A O 53 &S ulidies ladisle
Gl el 3,8 513 Jsss (Sall 5 4 psese o S15 5l A s oS A )l
Adr Sl bl ) Lsd e e (S OSSOl OIS
LB Y JSa [NE] ol 3k Gl p K 5 el Oline OhlsS slaiile Juls

M)&QL@‘)M)P:A}GM&)JJJM%A‘}ALA‘JAAdb.\ﬁwuwﬁ)


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

ME VAR Bt 5 ol ) osled cpiler Al s guige b 4 25

Geological Legend w—-v- =
s T
Quitaranry I Alluvium and Recent Deposit » >
u. Pliocene :I_ Bakhtiasi Formation :
Pr—— Lahibari Member
Pliocen -
1 Agha Jari Formation
Miocen L O I Mishan Formation =L
| @ | Gachsaran Formation

1,150,000

(6 gy Walate 5 s goun Copnd g0) et il pe ) A ¥ S5

s e OLiS S A 05 pa L il Kos 5 Ol W3l Coumbge 5ot IS

TR

<

L g5 s Bpee 5o lidigm) il Cund go K
St Ol Bl e sl ol sdalis LG 55 £ S s SOl
53 FaskS 53 Usb o3 5 edd feswte |y idd (Sajlss a5 Gl e 5 sl el
Y0 ssd= Jsb b oessdse ol 5 OhleaS Wl ol 4l 5 28 dl O 5o
W58 Al 3 O T e 5 ks
AR5 gl
3 plaaised s slsle mlas pakige sla el e sk 4 Gl 5o

et 5 Sl latlesl plonil (sl (ol (slae e 1 ol ey ol b


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

e las Il 5 0 e ST S o XS a3 &5 0LlaS sl slacals oIk s 2

Ao

5 Il al b am g Uy eonl poesdle ol ot eslinal SG s Sl gas

plonil (Kb Glasisad (S5 2 3 S dMonil latulesl i 83 gdome 3wl (55ILL

Slailesl b Vst l sl welsl 53 balasl pl 4 bye Sl &S e

S Sl gt s sl bl s N J s

s e L bad el (S 5d Ols soast

(gr/cm3) axedls el
“lS ol (M) & 505 Gas $sed g
St b gl ()
SA-8 VV/VO-VYA Anydrite Y4 YN
VYN VY /e Marl APANY YNY
SA-9 A+ /6= Salt YV Y/\V
VEV/V VY Salt Y/ /Y
Y+/04=Y+/AO Marl V/AN V/AV
£1/00 =1V /A Marl /Y /oY
V=YYV Salt Y/ Y/NE
SA-10
08-08/¢ Salt AAD \fAng VYN
/00— /AN Marl /a1 /v 0
VEY/Y -V EY/80 Marl Y/0A YV \Y/Y
SA-11 qy-qY/§+ Salt YA YA
Y§/80-Y0 Salt Y/\o Y/\o
SA-13
AY/Av—Q¥/Y Salt Y/N¢E Y/\o
IAVARES AV Salt A7AR3 Y/
SA-14 0T =0V Anhydrite Y/ Y/ 47y
VeVe/ie Anhydrite \7at Y/VE q/4Y
SA-15 A=AV Marl 1A Y/N4

) o355 olijle b (555 o plandl 65 gmn ST (55L23 anslin JhlosT b 55 Y Jsr



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

AT VAR Ol 5 5ler ) oslad o)l Ao s g (lidin 45

oy S5 6,8 Caglis s bl mls Y sas

(cm) & 5ol el
SLS b L ged ek N (MPa) o, e G (5 5Lib Cnslin
Ik | e | b
Vo/0+-11 Salt VY| WY Y Yoy
SA-8
AZARERA ViR Salt Ve | oy Y/0 A%
A/10=A) Salt vo/o | /4 YA YV/A
SA-9
VEV-VEV/TO Marl Yo/ | VY Y/0 VA
4Y-4Y/¢+ Salt N oA Y/8 Y¥/A
SA-11
SRR D Salt (EZAN IR0 A YV
SA-12 | Wv/o:=VV/A+ | Anhydrite | Yo | WY Y/8 TA/A
SA-13 | 0a/Fo-04/4s Marl Ve | UY Y A
TY-YY/FO Marl Ve | W Y/8 A\l
SA-14
LAZERVAY Salt VEA | oA Y/0 A
ARVARERRTAD Marl Ve oW Y/¢ A
SA-15 ARVAREA VAT Marl Vo a Y/0 /4
T Anhydrite | YV¢ | WY YA V/Y

Ko 0355 gl falyly pend

e sl GSI s 5 S0 S lasiped sas 1 bl 5l Jols s
GSI sue Jlie K b5 ol Julpd 0 a5 b A eslizal K 0355 sla el )L
B, EJJWJAJQQéLa Sl s Ao pls essde 3 2l s ke ét"" S
(0 JK2) A s

sbambsl 5l ol EE rmes 5 il Hllas GSI sae 055 5505 b s
A s il wllas gl S 035 sl el Rockdata sl 5 s Al
.JA:L;«QLL'\)Q\)Lﬁgijbd;ﬁnéwd\ﬁgi;«oJ}JLgLajznbli\“J).la-

e 53 5 ObleaS W5l s 3 se Ko s Y S = 43 S5 5558 &S Ol
G Geirs ol 3 el SIS S anels s ey Al B ansds 5l laY ol Gls
et 3 e S Sl Il g e 53 g se S Dol Ol et sl

ol s bl OaaVsS e e, bos 0aS Of b cou gilueslel )


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

Sl lae ISl 5 O (5T i s 05 A e 3 @l Ol 5l slakals (S e MY

03,50 55 538w b oS ol LK (g ploddonl s gla s, 51 S OV sS e
Ol b 0T (6 dydDlomsl Olsn 5503 G 3 e slal L S5k slme G Obs 51 D
038 b Oady e o 3lse ale (g So3ll &S 5, OT 51 sy cpl e 358 e S
lweslel Jorl o N S V0] ool Cmal Sl il e ol 033 o 5 Ladd gl

s o QLIS 15 (6 pdyddonil (hlasT plowil & g 5 Wi 5o

GEOLOGICAL STRENGTH INDEX FOR

JOINTED ROCKS (Hoak and Marinos, 2000)
From the lithology, structure and swurince

conditions of the discontinuites,
the average value of GSI. Do not try to
be too precise. Quoting & range from 33
to 37 is more roalistic than stating thal
G5l = 35, Note that the table does nol

:

i
?
E
;
:

Smooth, moderately weathered and aitered surfaces
coatings or Mlings or angular fragments
Shckensided, highly weathered surfaces with solt day

{
:
§
;
;

g

H

i

|

§
il

:

reduced b8 water 8 presenl VWhen § o i
working with rocks in the fair 1o very poot E 5
. @ shift 1o the right may be L)
is deall with by effective stress analysis w E [
STRUCTURE DECREASING SURFACE QUALITY ==—l>
| INTACT OR MASSIVE - intact ek / ¥4
rock specimens of massive in 90 — Mtk
- situ rock with fow widely spaced P
= < /] /

BLOCKY - well intertocked un-
disturbed rock mass consisting
of cublcal blocks formed by thies
intersocting discontinuity sots

VERY BLOCKY- interiocked,
digturbed mass with

miuil-faceted angular blocks
formeed by 4 of mons joint sets
BLOCKYMISTURBEDVSEAMY

DISINTEGRATED - poorty indar:
locked, heavily broken rock mass
with mixture of angular and

| rounded rock pleces

== DECREASING INTERLOCKING OF ROCK PIECES

T
LAMINATED/SHEARED - Lack / 10

Ol 55k s sl GST sus s 0 IS5


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

MA

VAR DLl 5 5le Y oolad cpylgr Mo s pudige (ol 4 253

Ol W3l Cilises gladly (gl y Ko 0355 5o ol )b ¥ g

2905 sl bl

Ko o355 sl el

Kwosy oty Oslp= Ssa sbne el S =50 Slne
GSI | mi | (MPa) Sigci | my s a C (MPa) | ¢

Sl g v "% AV | eseay | oaseny VO Yo

ol I Y ™ V/oYo | /oY | v/ony VY Y

S 0 VY YV/A Y/OAY | e/eexq | v/0e AR Y

(e2) sk dMoul Jilesl ploxil 020 5 (Csl) Ladi gad (g5l a3bel ol o N KS

s g DL 1 6 Mol sla bl b £ g

Sadddoul sl bl mls £d s

Sl | 05 il ol V"’T TL:-I ,v-;-»* s w"c"“ Sl il s
£l (9] (cm/s) N wﬂ_ : P sl (cm) Jslee
G | (min) (cm®) (cm?)

\ VEAYE £ Vg ) ! 9 QY Yot

Y M o/ | VY Vo v1/04 VA

i \Vo/or Ao/ ) s AY LLVARY /0

£ £Y/YA VEY/Y ) £ Vv NVt /o

] ARAVAYY \YA/A \ I Voo WYV Y/ev

1 Y4/ Y/ v £ VEA WUTE s

v YYA/AQ 1 \ I AR V\Y/oY Y/A

A TVETA VYA ) £ Ao VoY AL

4 YENY VYV/TA | £ V4 WA/ Y \ti\s

Ve raY VYE/A ) £ nr VE/AA ¥/A¥

3 YoV 0/0 v £ aA V)80 /o



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

S lan I3l 5 0 (5 Sl 30 o i s O 53 8l OloleanS 5l slals (I e M4

Sled | 035 s ol e ";T fL:.I A V” sl w‘l’ o Sl plg
Gyei @ cm/s) e L_)"l. 5} Sl Jsles &l gl (cm) dobes
(&) | (min) (cm®) (cm?)

'Y Vav/ov Ve ¥ £ ay VaV/84 ¥/EY
v AfAVALY 40/YA Y I Ny WA YIVA
Ve 114/0A Ve Y £ o1 va/et Y/AN
Vo VAY/A aATE Y £ Yy VYE/YY ¥4
" YEY/AL Vo1/a) Y £ e V\v/ot ¥IvE
WY LAY Vir/eo v £ Vo VYA/Y g/ov
\A VEr/EY Y/t | £ 1 VY/YA /o8
X AOVA V4 | vo ) ¥4/ ¥
Y AN/AY Y/IAA \ \Z 0 Ve /AN Y/AY
Y\ /AL \/o Y Vo Y RAVAAY Y/ov
Yy VEE/YY Y/aA \ Vo Ly avivo Y/ot
Y e ) ) vo ¢A /e Y/AY
Yé 07 V/AQ \ \ Vo YV IAVAVN YAY
Yo VEE/TY \. 3 vo 0\ V¥/va A
AR VEY/YY \e \ Vo vY VeARY YAl
v VoA . \ Yio oA/Q AV -

YA Yo . \ Yio ARVANS Y4/44 -

Y4 VEN/oY . | \ oA TN -

Yo YVY/AQV . Y Yi AA VooV -

ot ol (gl sl sla sl b Sl eslinal b 5 (Sad slaaY (S, 55 Olje
w8 3 dw O3pe 3 ol 358 6l &S ge) il e mle ) ssds e b

) o eals OLES O J}J};J))CM‘ ol ))ﬁTﬁ (:}Jdﬂ

i ¥ (Fa) 5 Olps e 0J s

(cm) 4yl k3 - Sle | (em) ol b o Sle | (Cm) aids VO 3 Ssy5 Olsee | (Cm) 555 55 S3,55 Oljee

v/0 Y/ev \/YAO YAV

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

wals (5 Il o
SLsls aar s b B e ba 8 bl wate s b aals (gL o fdoss
A s se 5 5l ek L 53 chie Sl S sbe Sl sl plnil O3 O il



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

AY» VAR Bt 5 ol ) osled cpiler Al s guige b 4 25

JL.:J)}A Z:_,JL;.LVJKJ:QMA W;Q)yuuiﬂ.’\b‘)}éﬂ.&h‘}:j\?ﬁ}bM rw)

UL&.’ b wuwﬂ) Chu.a L;L:wbju)s BL] o_X.j:jb-‘_;LAAJLQS/ M’_N}A eSead g

s e F B BEPRFEFCEE R E
'Illllllllllli

By gl slily b ol jan 0355 ond gn 425 Y IS5
bl 358 g0 s St Sl LC-C e VIS 3 e osls 0L ablie o 5
Dol el o onls 0LES N Jsdr 3 5 s Blis oL o 4 by e il
oY oS Sl Sde 5,50 5 G s A SOl e 0 B a5 L 5 S
RGO P I PR WO SO SR TN JE I B pe Jpwuﬁmc@mﬁ&;

AU Sonles sla i b ol 4,8 13 sy e Ll 3 oS el s


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

S s Il 5 8 (5T i S S e D 3 35 Dbl W3l slawials oY e AYN
Ao Joo s Sl Pl ) N g b Ol a5 L aS el W5
ol ol FIRALY BSpd o Jde Lo fdos s sl 0l s .L}):f Ao Bl slpas (VY]

a YW 5105 uT BI R IRG e quu'l LS s sy 3 S pla oo i 31 S

By g bl Jl St Jgamb 55 Opsee Ol 51 da ol 5,5 aalizal 1 3 a8 ol e VAG
C—Cclaiaiwb oLl el sl Mo 50 O35 ;.j)'lj“@ﬂi:,*.}c,é\ ol S
.QMN\4;:7;)\)5Jw)ﬁ:)J.aul;l);bﬁol};q&jﬁgﬂ&ﬂng;ﬂw@lﬁd\ﬂ
AT Os Jl 5 (A
Wl}#&j‘;&f@i‘%ﬁjcﬂw‘)‘v\igdb‘d‘))@l}ﬁ@?ﬁl{

.(/\ J.i..;) Sl 0l

[ | Anhyarite
- Marl
[ ] satt

e i) 57 o) =) £ £ ] 2 B £ )

(C-C ghai) s ST 0st Sl )3 auls (g, 3 A I3

Yo St 515 (@
W5 48 5 e sdaliin wade ol sl 8 3 (65 VYO 515 B e (ST L
ooy S Y sl gl 4 O (g, SOl 515l sl (S Y 15 0s 4 VL O
Oge O35 oml & ar s bl by 7 Pl e Vo S LY s ol s
I b aslie 5 anly swsl Co el (Kb Y Coglie 5 (Il Sy anly Liicde

.4 Ji.::) Sl 2SI (6 iS Lgﬂ.f;.j&j.)u.


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

AYY VAR Ol 5 5ler ) oslad o)l Ao s g (lidin 45

[ | Anhyarite
B ven

El 0 150 B ] E E2 i = ] El il

(C-C phaia)\vo GRS 55 5s wals oIl Ll s A s

VS s (
A L) el 3L 0l 5y sl 4 VU 315 4 VY0 515 Sl O e Oy 1
(YL em) S5, 55 Sod &Y (Sayp sllie 4 a5 L oS Gy 03 Sl e /0
Fo VANVO 5 B e 53 Il Olpee b almn (S5 &Y s law 3 el Ol
ol 3 b o | Bl 3530 mlaw s Dol sl 5 ol 53 s el
woarg L0 K8 e aadls il oS, amey 3 isad T S Gosba

el 23 asls sl s 63L5 U IDl Sl BY gl

[ Annyarite
—

= Skl Ll N s

A 515 s auls
(C-C gz

e 6 T 505 G
LY sl i g YT Sl s Ol @Sl B 55 5 de Sl ol
ab ol 53 JMlowil Olpee a5 3 S el 13 Oipee O L led s s 55,08 S

SlaaY 0le Il sl s ey dalgs e OF/F s5um 4 L Jorle Joouil L ol e


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

S glas Sl 5 8pn (55l S S XS s D 3 @l Dl L5l (slaials (65 s AYY
o oS &Y Ll o Yol a5 8 O Os00 & Sl s 2ol
skl dal g Bt OF L3 s 5380 5 ol I ausls 30LBL isn bl Wl 5 sl g

Ll 53 Ol (6,503 515 a5 b s R (Sl sl Il 0l (1) JS02)

el 0 63l QL’LJWJ}&)J}WW wa

[ ] Anhydrite
- Marl
[ ] sat

SN dal s N S
S 515 s auls
(C-C phaio) YY*

Satety Factor
0.00

0.50

1.00

1.50

2.00

2.50

3.00

.50

4.00

4.50

5.00

5.50

6.00+

55 110 i3 220 75 EEl] g5 i 0% 550 05

el S eVl sbaesisls 3,5 513 el sdd eals 0L )Y IS s oS Ol
L dal b ol 3 S dalt B gte (6330 b 1y a3 Vol Yazm | Cons il S &Y
ol slowl aisls dy a0 OF 05 8 Wlol 5 sV s 353 B (gl 3 sp o dralons
03,0 Vb 1) anls el b ol LIS sl boals sl s O Oyl o
sy als 3 G o3 Jleas| Sas BY Gl 51 80 e sla_i 58 5 4 ol
= s Ll des w5 (LG e Bl 5l 50 e Gl 554 as 4 S1) 5l
dauﬁjémbd)\.)ig&lx@u-\J)Jz-.(m‘&ojéuﬂ@ﬁ)())}@g&ajﬁ)ﬂ
Aas e 0L et 4b o | Cilisee

anls 6ILLL 9, 2 O &JT & /\2«0 Sl J gy
53 ol slizad s O3 O 515 oS s sl A S 55 O3 oS Ol
Ol 3l U ol SLas Sl nl 3 s Jeseie 1) o e B 231 L St g
dalgEs ESe) gl B s b anls Gypn ol Iy edd il auls gy 5l 055

Ol Sl b oaslie 53 558 e asels (g lLLL Cel (gdine Ol [LES sl L 5 il


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

AYE VAR Ol 5 5ler ) oslad o)l Ao s g (lidin 45

Lol ool osls 2alS Cial 4 Lo, 1y aels iyl o b Oipee o 55 Odel b (23
ol Ll e VY Sl Sl wals 5 sl HE S Sl VL sl s o Olieens
Aas e Q)LLJ\JC—C&&);HJJUSCJHJ_JJ&A duls

Ll osls Cewsay lle S 5 e éabu 03 el s ol S3 rjﬂ
s Ablis &als Il Jod sl AJ s

T ;
- PAR Rl
(m) ST glanl 5l Sad sba¥ S, sl e 2
| STsis 0.16 2) 43;

gl RN Jdsl &Y po> &Y oo aY
BSM | M-P | BSM M-P
25 L 25 R 25| Y
AV . . . . . v \/vY VY \Vax3 \ling
\Yo v AR2 . . . . Yy Y/00 \Vay \/av
A-A
A} Yo \V/o0. ARl v/ . v \/eY \ViAd \Vax3 \/oY
Yy 1 oY £o £y Y\ A \AY \Av A7AN AVAR]
AV . . . . . v Y/Av Y/av Y/Ye A7AR
\Yo \/o . . . . . Y/aY Y/AL A7AN AR
Cc-C
AhY \A/VO . . . . . Y/A\ Y/AQ A7A Yo
YY. oY/v AAVAm VUvY \e/ov AR /¢ /ey Y/4 Yy Y/\N
AV . . . , . . Y/AQ Y/AL \/AY Y/ 4
\Yo \/av . . . . . Y/VE Y/VYA V/AL Y/ Y
D-D
A ARYAl AAA ’ . . . Y/o1 YA \/AA Y/vo
A OY/VA £Y/EN YY/va YA/ Y\ As YV Y/Ao \/AY \/40
AV . . . . . . Y/ A7AR! \/e0 ATAY)
\Yo +/00 . . . . . YNY Y/YY VY A
E-E
e \V/AY RYAn% Y/an /Y . . \7Al A7AR V/04 V/04
A\ VY 'Y Y v Yy Ak Y/A\ Y/a0 \Vat3 VY

[ Anhydrite /
. I war
[ ] sat

150

2.00

wals g)lul Ll 5 N Y S
(C-C i)y g o 515 23l b

2.5

.00

3.5

a.00

a.50

s.00

5.5

6.00



https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

S lan I3l 5 0 (5 Sl 30 o i s O 53 8l OloleanS 5l slals (I e AYO

& S 4o

535dome 53 OLleaS L3l @ by e glaanls (olL s pskie &GS opl o

e Sln 2By el Sl (SaS slaeY Pl U s 5 S

Sl g 4 035 5l G widige Sl sat 5 (Kb plas (5 20l

Ko 8355 Sloogart nd 1 LRl pl 5l ol il s ool 03 ol

o s Dl i U a5 Lol (ol RS Culg s s s el e

SLIDE 531 ¢ 53 853 il Julse b 5 0 (580l il Jal s (5530

c,;ﬂ;,:.sjf,z;);pM@uwuﬁ.gﬂ\au&bﬁ)qﬁﬁu@um

Y o 5> (Sau Ol e 3 T 58 sl b sl s

5 o8 oS Ygoma anels 53 0dd sloml Sla o5 s sl 555 0 el THV S

ol Do il KO i e o Lpd e ol o 5 (S LY Dl ST s

als 53 Goes o) a5 dale el Vel o3 IS i ) 258 Ml o

00 3o U el o il (LG o3 mey 8b m S ks LS Sl

|l o s Sl VL els rasl i Il e 3 Ll Wl e SRaS L s

S bl ol bl 35 e s il b RIS ol e O 515 e

el g wls 5y Gees
:@Lu

1. Wang, H. B. Hazard assessment by 3D stability analysis of landslides
due to reservoir impounding, Landslides vol 4 (2007) 381-388.

2. Mel Nikova, Z. M., Moshkina, I. A.“Solubility of Anhydrite and Gyosum
in the System Na-Mg-Ca-Cl-So4-H20” Izv. Sib. Otdel. ANSSSR, (4) /
214/ Ser. Khim. Nauk. (2)/7626 (1973).

3. James, A. N., Binne, and Partners, Solution parameters of carbonate

rocks" Bull. Int. Assoc. Eng. Geol. No. 24 (1981)19-25.


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html

[ Downloaded from jeg.khu.ac.ir on 2026-06-25 ]

[ DOR: 20.1001.1.22286837.1389.4.1.3.1]

AYR VAR Sl 5 5l V osled ool Mo s pdige (pulidipme 0 5

4. Thierry, P., Prunier-Leparmentier, A., Lembezat,C., 3D geological
modelling at urban scale and mapping of ground movement susceptibility
Jfrom gypsum dissolution: The Paris example (France), Engineering
Geology 105 (2009) 51-64.

5. James, A. N., Solution parameters of carbonate rocks, Bull. Int. Assoc.
Eng. Geol. Vol. 9 (1981) 19-25.

QYA o)V e e g olils SLLS! e )5 pclign ol s m p 3L 7

7. Sornettea, D., Helmstetter, A., Andersen, J.V., Gluzmanc, S., Grasso, J.,
Pisarenkof, V., Towards landslide predictions: two case studies, Physica
A 338 (2004) 605-632.

8. LOO, H. “Reactivation of An Old Landslide in Response to Reservoir
Impoundment and Fluctuations” Ph.D Thesis, Hong Kong University
(2006).

QOYAY) g ply o8ty SLLES) wclige owlid s o o ( JS 5 A

10. Albataineh, N. “Slope Stability Analysis Using 2D and 3D Methods,

M.Sc. Thesis, University of Akron (2006).

11. Krishna, P.A. “Slope Stability Evaluations by Limit Equilibrium and

Finite Element Methods”, Ph.D. Thesis, Norwegian University of Science

and Technology (2006).

o yo Slallan i (S 0387 ponlige (alid e Slellle B[S0 pdS Slgn S 0 Y

OYAY) 255 b o s

QOYA0) 33 5 05,8 Glaas > slar b oleilr Olnl 55,0 5 ol e 5 ax CS 5 Y

(IYA0) 525 dne SBLEST 5 cabidipas Oloslu Ol omelicd nj ¢ o SLBT N E

15. James, A. N., Lupton, A. R. R., Gypsum and anhydrite in foundations of
hydraulic structures”, Geotechnique Vol. 28 No. 3 (1978) 249-272.


https://dor.isc.ac/dor/20.1001.1.22286837.1389.4.1.3.1
https://jeg.khu.ac.ir/article-1-347-en.html
http://www.tcpdf.org

