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P" Conoimroh,grq.hmy cemented thick bedded to mossive with intercalction—
-ol sandstone ond some maori (BAKHTIARY FORMATION)

MZ":Red conglomercte and morl with sondstone intercclotion. y AcHAJARI
u"":aod marl and sandstone with conglomercte intercelation. § FORMATION

Mm :Marl and sandy limestone, green—grey (MISHAN FORMATION).

MG™:Red mori and cnhydrite with sandstone & Conglomerate intercalation
| (GACHSARAN FORMATION).
ou,um well bedded to massivecrecmiwith marl Intercolotion(ASMARI FORMATION).

PE-r iGrey shale, white marly limestone & mari(PABDEH FORMATION).

:Biue—grey shole with giouconitic sondstone intercolotion(GURP!I FORMATION).
il_bedded limestone.rec mmmmmmmu»now—mmm;
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1 Mg":Red marl ond anhydrite with sandstone & Conglomerate intercalation

4 | (GACHSARAN FORMATION).

OMg:Limestone well bedded to massive,cream:with marl intercalotion(ASMARI FORMATION),
N |
PEL PE 3 ":Grey shale, white marly limestone & marl(PABDEH FORMATION).
1 h
__ABB P3:Purpel shole and morl (PURPEL SHALE MEMBER)
500 — ——m—
Kou K;":Baue»grey shale with glouconitic sandstone intercalation(GURPI FORMATION).
K K; :Grey limestone massive to bedded with loterite and marl (ILAM FORMATION).

1 CK :Laterite, Baoxite & Kaolinite

E Ko KigWell bedded limestone,recrystolized in part with marl intercalotion(SARVAK FORMATION)

4 - K[y Yellow—grey marl&thin bedded limestone with black chert bonds(KAZHDOMI F.).
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Place of . . Mean plane Cluster . T .
measurement Joint ID  Joint type Dip° _ Dip direction’ size® Location on anticline limb or slide scar area
s £ J1 Joint 23 7 30 Shear joints and scarp wall above slip
a= %, g J2 Joint 24 57 15 Shear joints and scarp wall above slip
g = £5 J3 Joint 29 115 30 Right wall, fissure veins, and regional joints
w L5 J4 Joint 36 344 30 Slip left wall, fissure veins, regional joints
Z g B Bedding 23 38 15 Bedding planes of Sartal anticline northwest limb
Secondary roughness Primary roughness
%2 ® Plane
ol = Steped
%0 il
¥ Rough = Undulating
= Smooth W Irregular
= Curved
¥ Slickensided
= Vogs
Persistence of discontinuities Spacing of discontinuities
%0 %1 %5
E<1lm =<0.06 m
51-3m H0.06-0.2m
¥3-10m #02-0.6m
®10-20m ®0.6-2m
5>20m 57
Aperture of discontinuities ‘Weathering of discontinuities
wd ¥ %32 #0-0.1 mm "
o \/02 %1 %4

%2 ®0.1-0.25 mm %3

uF
#0.25-0.5 mm o
20.5-2 mm
"2-5mm ¥
#5-10 mm "Wh
#10-100 mm =We
#100-1000 mm =Rs
=>1000 mm

Thefilling state of discontinuities ™ Clean 00 Jointroughness coefficient 02
®Loam 0 - -
= Calsite
= Aragonite "4-6
¥ Gypsum =68
= Quartz =810
= Hydrotermal =10-12
= Bereccia =12-14
“ Fero oxide w14-16
M Oxldes 16-18
=Clay #1820

“Rock frag;

andlls 3 g adlaie 53 O] 5 S5 Sal Kives 5 gla St gols Sl gzt il SR &




T ooslad (@ o A ATA4 Ol

e s (VoY) Gslp 5 Sos Cusa Jlre e el
Sl bl = ok eSS e 5 Sves 5 el S
ot ool Slialows alad ol 0 drslone b Sa sl
5 Kix Al gy gl andlas o) g adkes C)La.a sl
Sl bl IS fseme b 5T Gladsdr 3 LSk e gL
Phase2 Sles 5o ade ileand bl sl 5L 5,5
0 eSS —oo Y Y sl cl el 03,1
e Ols Ol 4 Cosd wdd 3l oL s b Jsix
s g dale Bay 4 ol S LS5 0oL
G sl 5 Saves 5 (suaib ol 5101 sl el
S Sy —oo Y sl rU . L;J.fiz 5l g
3 pteen sy OF SGISG 55 Slaasiin alos 4 o)L
Gl el S bl il e S SO gla bl
5 SaVl 56 Sl e 5l e San g 0dile Sl e slie
Laasls gl 2550 5 o sasn (Sl 5B 4 sy
ol slgin s Sl T aess S 3y e B
oslsl (Caietal., 2007) (YerV) OLKan 5 S Lwg

NG P W

5 bl 5l Ol e Sole S 5 2o SV Y 5550 2
Sl S Do 0 3 Y ol i) & 4 5 L Sy
Shasd S o sl Co s slaSE 035l 5 Cias
ol oslizal OF ol gla,melb 5,50 0 gl 5ss 3o
Slp el S ) (i 8) Jol s 5o ol
shuail i Sl o S Zwslie 350,
Elp om0 S slaslas 5 (GSILRMR, Q) Kives 55
s o3 el el eslinal SO 55 Slasiia 5,51
SO 5 b Caslie (S5 (slenll s g0
Sl eslizal b ol g slad gad Sl adins &) s Y
ST ssd gdnals 1 el S SO gla bl
l30 ST NPTt Silosl (g 2 wdS XRF XRD
03 Sbt o i Shalesl 5 S (6 pme S e slis
doie Sl gtuaib Gb bases el ol ool
b et by S 65, 53 (ASTM-D-2487)
o e 02, 3 (USDA) (8L swail bl 5 5 (CL)
Sladised 3550 53 LS e 3 S asle 5 ) pH G
Sty 3l Saess Slhogar Sy 5 ol Sal

W RGO I szj GSI LQ LRMR L_QJ\.\J@

&:&-&LJBJJ Lil.wbb}j Lfiﬂ&ﬁjjjjgf(iﬂ &:JL:«.&}*A} C)w ‘~ J_’u\?

Technical Dry
Properties units Ilam formation Sarvak formation Inte,\r/lgﬁlcjlsded laterite- bauxite
Mass density (MN/m3) 0.0267 0.0258 - 0.0218
Mass Poisson’s ratio - 0.37 0.36 0.41 0.45
Elastic modulus (Em) (Mpa) 15193 20700 2120 10.22
Tensile strength (ot) (Mpa) 0.67 0.48 0.08 0.00
failure criterion Peak Residual Peak Residual Peak Residual cu .
Peak  Residual

o Friction angle (deg) 40.8 22.6 415 23.7 28.1 18.3 42.0 42.0
JE (m)
‘Eé % Cohesion (Cm) (Mpa) 291 3.28 2.59 2.87 0.42 0.57 0.182 0.182

o . .

O Dllatlf‘;)angle (deg) 1 0 0
c Intact UCS (Mpa) 106 24 -
s GSlI - 51 26 59 27 36 22 -
CEQ 5 mi - 9.0 9.0 10.0 10.0 6.0 6.0 -
= &  Disturbance ] )
£ § factor 0.0 0.0 0.0 0.0 0.0 0.0
<8 Mb - 1.5640 0.6347 2.3120 0.7312 0.6100 0.3731 -
f S - 0.0043 0.0003 0.0105 0.0003 0.0008 0.0002 -

- 0.5050 0.5297 0.5030 0.5278 0.5150 0.5377 -
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> Shear stiffness  (MPa/m) 10293 7857 21646 -
é E Normal
2 g . (MPa/m) 28610 21665 63268 -
= stiffness
S £ __2 JCS»  (Mpa) 26.5 14.6 12.0 -
5= € g g JRCn - 9.3 8.1 7.2 -
o o @ (deg) 22.1 23.2 17.1 -
Pl Sl s Sy (SOl si5 5 (S5 Dls yuas § game £ g
Properties Technical Saturated
units llam formation Sarvak formation Inter bedded laterite- bauxite
Marls
Mass density (MN/m?3) 0.0268 0.0262 - 0.0237
Mass Poisson's ratio - 0.38 0.38 0.42 0.49
Elastic modulus (Em) (Mpa) 12795 12485 1651 4.93
Tensile strength (ot) (Mpa) 0.54 0.35 0.05 0.00
CuU
failure criterion Peak Residual Peak Residual Peak Residual .
Peak  Residual
Fricti |
o ricionangle— 4eq) 39.0 226 39.2 237 267 183 329 329
= (¢m)
g % Cohesion (Cm) (Mpa) 2.58 3.02 1.84 2.11 0.31 0.43 0.188 0.188
[@} . .
o D|Iat|(o“rll)angle (deg) 9 9 0 0
- Intact UCS (Mpa) 97 64 18 -
= GSl - 50 26 58 27 35 22 -
c% s mi - 9.0 9.0 10.0 10.0 6.0 6.0 -
g Disturbance ) )
5 % factor 0.0 0.0 0.0 0.0 0.0 0.0
X3 Mp - 1.5090 0.6310 2.2310 0.7286 0.5890 0.3688 -
f S - 0.0039 0.0003 0.0094 0.0003 0.0007 0.0002 -
a - 0.5060 0.5301 0.5030 0.5280 0.5160 0.5385 -
>, Shear stiffness  (MPa/m) 8128 4637 17243 -
ER: Normal (MPa/m) 22668 12897 50806 .
£ stiffness
S5 g_e ) (Mpa) 26.5 14.6 12.0 -
28 E£EE JRCy - 9.3 8.1 7.2 -
[a) T © @
m o (deg) 22.7 23.2 17.1 -
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Landslide name Almor landslide

depth (m) 0-120 150-400 120-150
Formation name llam Sarvak marl and bauxite soils
Average of hydraulic conductivity (m/s) 6.52E-03 6.33E-04 3.92E-11
Total Head
= 1330.00 a

1470.00
1610.00
1750.00
- 1890.00
2030.00
2170.00
= 2310.00

Qo
= Y0.12087 mass

(o4 1 6328e-00

2870.00 L 340289¢-006 m3/s
0.36323 m3fs

3010.00
¢ 2311e-008 m3/s

Total Head

1300.00

1430.00
"~

1560.00 L S 0013175 mass

[03 1.39682-009 m3/s

1950.00
2080.00

2730.00 L 33.4577¢-006 g

2860.00

G
L Y0.012251 mass
[ 455720000 m3s

G\
0.055239 m3/s|
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Analysis Parameters Safety Max Max H Max V Max V dis MaxV dis
state factor disp (m) dis (m) dis (m) ontop (m) ontoe (m)
A 5 ilam dry+sarvak sat+ilam sat 1.54 0.836 0.793 0.307 -0.307 0.042
>
& ilam sat+sarvak sat+ilam
§ dry+4*30m bed 1.52 0.838 0.794 0.308 -0.308 0.058
- . .
c 3 llamsatsarvak sattilam 151 0.840 0.797 0.309 -0.309 0.046
= dry+fault
= ilam sat+sarvak sat+ilam
D < dry+4*30m bed-+fault 151 0.841 0.799 0.310 -0.310 0.069
A T flam dry+ilam sat+ sarvak 117 0904 085 0331 0.331 0.045
g sat+marl-shale sat
= —  ilamdry+ilam sat+ sarvak )
B % T sat+marl-shale sat+4*30m bed 1.15 0.906 0.856 0.332 0.332 0.071
o~ ik ilam dry+ilam sat+ sarvak
x -
C g % sat+fault 1.14 0.911 0.860 0.333 0.333 0.048
x ilam dry+ilam sat+ sarvak
D %’ sat+marl-shale sat+fault+4*30m 1.14 0.911 0.862 0.334 -0.334 0.079
bed
(2] i i -
A g Mam dry+§a”"?‘k sat+ laterite 1.50 20.058  19.006  10.427 -10.427 2.884
2 aoxite sat
= ilam dry+sarvak sat+ laterite-
. B § baoxite sat+4*30m bed 1.48 20.894 19.733 10.947 -10.947 4.263
m i ite-
c  [llamdry+sarvak sat+ laterite 149 21041 19867 11015  -11.015 4127
I baoxite sat+fault
5] ilam dry+sarvak sat+ laterite- .
D < baoxite sat-+fault+4*30m bed 1.46 21.177 19.955 11.104 11.104 4,088
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Shear sliding along -
interbedded weak layer

Bedding plane b

Wedge sliding & d
buckling

Intersection of J1/J2

Subsidence

area
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Yielded zones
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Creep & Planar sliding along weak layers

Weak layer

laterite - Bauxite soils
llam formation

Sarvak formatio
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Three hinge buckling & wedge sliding failure
laterite -bauxite soils
Ilam formation

Sarvak formation

Gurpi-Pabdeh formatio

Asmari formation

Fissure veins or Transverse fault

J1 shear joint

Almor landslide deposits

Charousa stream

formation
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