[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

VWA Sl | Sled s o dor  pdige (ol 520

30&}@5&6&@»%&9@}@.5&«‘)ﬁ
Lol SSaiae ) (lime o e Jolse

‘w..\lo G’é:@la me ‘6‘)\9& daso :J\%GJS.J.J LL&JA)LE‘- &@)LOLE.‘- QLAf‘

u&uwwm C):sA‘}aJ‘)ScAG.ﬁmG.LuJJ‘)ﬁQMM
Q/2V/e Y J»f_b RRYAR VAN G PR 3@)U

a.\.‘.S:’-

@35 B el s Sdtaas 5 Szt g Glos puS sba ek slasS
osba LSl as o S35 ey gl Kas IS cobes SHAVY ssas 5 0l
o ey b ol e RS dtes oS 510 plblans ()55 Y Sltle Jsens
Ol S b laanig pwdige Sl ot (mnd Sl S0 (rl 03 Sl D2 b e
plosil (S gl e e 3 4 00 3l pe (SSS5 SNl (555035 e dle
wils jgd e 53 Jo3 JB Ay S eld b Gl6 S b US|, ol sl
e bl (T e 5 St bl ey o en 5 LIS ¢ s (sl AL
Sy S A 53 A ealid Gy S S Soe sl sXRD 5 )
Slals o B3l 5 3L sl e o Ol (6oL 5 Shiey Ol oS laddsad Sy xSl
55 s ol 435 & ad S Il lyls bogee St sladils 10 (555 0 (slaio 53 il
Say 5 Sl oy Balas D3 LT 58 el el st ol DT Sl
S RISl slse 35 Wk pas (5 0 3 Lkl (LT 5 e dle ins o DL a8
il sl S e ) Sl (Sitia; Olis 55 ege (28 Sed 5 S Lok ahex
w5 ey Slatle Lloal ccdon 5 358 (s Slajbas 3l (Situe, Jouily
i S el Csay S bl el s eslid LSl S ASTM

LS e 3 b gte Sy b glacSbE 63 p0oes s Buee Ol S

Ol S g b A Sy Son o slal d odine; GLaS 1S (slae5l,

lashkaripour@um.ac.ir = J giws ok 55°


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

VWAA Sl V5l cond o A« pnlign pmlidippns By 25 Y

dode

Lie lyls logas laargls opl s Slhsalive oSl alex 5l sdue, slasS:
s o (S5 ) ey sla K IS b 1TV spde 5 a0 ool
8 ol A5 Ol il 3 oo SV gy (o alar 1 5ES
SY bl b Y eme S ol [VFIV] a0 1 oo, slacSl slaazigs 51 ans
A s e S SLSE Skt Jle 5 Ll 5SS Slbbass 60555
3 FeS sk DM Ledd (S1ze S e [A] A V] s 043 b
DYTINT I T sl odiny (b= b Cnchs 3 g <asb,

b 5 e S 5 aslite slacents wilbe bie Plow s 5 (S
DET Y] Llods LS pl g, ok |l glacsle 15 4 > glacaw] sl
g5 ol sl s el Jlasl Ol ciliin Gl 53 L g Aas Sl L Vo]
Sshs Gl 0Tt S 05 St WS al 6l T e s s 3 5 S
& ol LS Sl e gl D) o rlale 20l g o L S cnl 58 s
AR RO

A s edin; LS ey 0l dalllas (ol Oliis w3dS a2 b
(e SR, e aw g3 fade pl Sy len Ules S G OAS b e
Ole 3l ol A St GG 5 o iy 5 S el )
e Olpeay ol ol s s ole SO a5 L adoes Shiey B Gla s,
DIV] sl o oals sl Dol 2Bl Mol s iy g 25T S oy (S
S 5l s oy e cazdls WSl St Sl gast 30 (305 Ol ol s o sdle
s IV T DT DAL Blos S gy o 1 (o GaS St 555 beails 53100 055 5
Lilgy pl [YO[VV] ol s &l odiwny slacS= L LLIH 55 (9oL o 20 Loy,
BB il arn s 0T Slsgast ulal 5 Ly opl S oo bS gl s 20

B oslaiul d‘f (.5’\'? )L“J»‘ 6\)12 ol JLM &_:fd .19_:\_5) Ji.ib C)JL&M NG v.«;.z.?


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

\n Wl Sy Ulpmn o e Jolge 5 Olo S Lo oSl utign s yast g

Sl S (gl S sla S0 o g0 cpl [YT] bz ST 55 ki
Olpea s o €l isline SSOISa 15 alie S Sl ot 23l o2 s oS
b amedls b Sp G Olan ol S0n S5 05t 95lded b sl St K Jlie
s Lol Sty slajld,y Jo ol 55 sl 52) Sl i sde, Sb oS 3L axils
Sl 5l eslinad b s glacsl 5 oo L8k b coale ool Sgline (5 S
Ol |y odiny St b [YA] YAT ITV] Gl ok 4 55 ey (bl Sn
SIS Jole slemr CIB s skiey GaS bl See (555 ol Slaiassy el
Jlail b Lpy 5 Bl 5 (3 oled o K0 ols onay Lo e I s s
Sy S5 SS 80 &S Jele 53 Olgeas slse Jlail 5 Bl p b 5 S s slse
St Db sdiuail 5 3lpe Uil Ban 55 (ol 3lime o Mgy iy Stins,
Slos S Ssbay 5 [IYT VT X T YV] Lles S Gedos Skiway L3 b Jole ol il
ol b edlS o 3l (Shas Sy J a8 5 S 28 ket Sos oS ol ol 4y
ol D] el (Sities sla JSK8 i 35505 gl o3l (oS Sdoo i G 030 L
o5 el 5 S &S el A5l GSST 2 a8 L et sladle s s g
U313 slaaaly opl [¥E] ol 4l JEalS (o3L5 d b Wiles S e |y Sbt Sl L
S okas e Al dhadys G Gy eha e Sols, il mlS s
Sl eslimad U Jlims sslas 51 bl 83100 5 Laails G35 aseis o sls ol (Y+)))
IT0T Gl 5l 553 sl o s 3 ol Il S slaaali s
Stns 5l 7 sl Sb SIS palie 51 aslizal Sldlas sl b p g 4
PLSLIS Loyl 2 6 Oy 31 15 5 diis pLtl i Jpame bt o) slacSL L
oS (8l Sl SO oalis s ey [T W58 0 0didlis (oS i 5 sba
oy s 3l (Sdey AT VI VY] L5058 sl b e S, 3,
LFA] el odd enls od S Cpb e a2 SS6 a8 L BL s ceslie

S sla el 5l eslinad b gles 2SS gba ((Stiey) aby b ki, s feens


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

VWA et 1 65lacd oo joo dlor ¢ pubign il &y 55 2

S5 I Gl a4 a5 Lo Ssline gladie 0T lad 5 0] ol ol )
ol slgndny S, sk, iledde ol (Varying stress state variable) Cabse.
Gl Sl m¥l gladie 51 (ol @ndldS 05y dgb s [E0] TA] ol
e Sl die nl [EV] FY] ol il a5 il sl Sl (5ladue
adde cpl 3 DN Wledd oSlol b 4Bl anmy sdiny SSL om0 S,
e SVl Al 5l A e oS ol 5 s S 51 s Olgen S
O » S Jolse 5 Sty oy 2ol & sy cnl 5o el o oals 3 S

el ol s Ol S el e s

Ol S g (olid e

Sl 0l S s Jls Al 53 Lys e 51z VA B VO plisyl L Ol S el

Al g o s ke GO L S glaass 1 O 6 mS Sl dse s el el
Gyl ke 5 el Wlsg, liges OlS gd 3sdome 53 edd azig Slse,
5 SEES B Sl ad el s SL S el Ad e sy Jde 5 el
S5 2y addae pl s Sl Gla (S 5l ls gl 658 0 Ol 055 L3 okl
S = B SKSais s e S35 &S Sl pgwy w3 LS G
Sk 5 s SIS Rl (msp () JS2) Lsde Jold 1 G 51S SN G cn
5o 5 oylsen SYsb Olyes 55 edd sy 83 5deme 4S A {)Li_}LAQTJ,}Lq-
WOlS s il o3 S Cudn gt 5o |y odate ol S sl 5 cl (SO S5 s
S eS oS o G o & Gl S ol il S s ) SOsS dls S
woar s b[EY] ol ol sl Ol s 025, VU 5 Sl 5 055550 50 29 g0 o S
o3l Gl 5518 Sl 53 Ol S s Cudis (6,8 IS8 Ol S s A= J
5 Soelus glac b Obly s Slas 51 36 s S5 asolir O K5 i b ool

05 Ity 5w 0Ly slaes e Loslan (6551 5 5 Oy owlid e Oloztla sl


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

0 Lol Sde; Ol o Sise Jalss 5 0l S e SIS wdigs Sl ozt sy

A S Gy sk s 0L S Sl o3y SIS s (b Ol S Adlaie
Dl SLOL > dep STl 3 b3S atey Glad s Spson Sl S 51S Lol
il B sS Sloj ablis Sl pam 55 Casl ooy Sds Al w8 e a5l eosle
SLES St g e g Ol S g Al 53 gy S Ly STXRPL =R STE
o s e ARl S Lledd oS 5 03,55 s sbaY b 5l ets st Sl e
5o kad Slazlos 5 s ke Lild (Sl sblie S s ds e 0L
Ghee ST 55 5 e Glazlys GBS ¢Sl ls Wby, DS 5l eny WS-
Coatl Sl i Sloay S ol s At A LS gy mubias B Liledd
ot 5 Jlad Gt o] 4 5 03ls s 311y s L a3 (o) sty
o ax2lil Sbgens 1 (g Sl e 5 ol azdls s Ol S 055 80 5 gL

[iY] C,v.«:‘ o3l Cewd )\ b L}:’ 6“0)}.} DL

496000 500000 504000 508000 512000 516000
1 1 1 1
iy ) S - —

3352000

3343000

3344000

) T T
Leg end: ssooe  soooE

D Kerman City

—— River

Qal, River alluvium

Qf, Clay deposits
Qs, Windy sand

3340000

T T T T T T l:l Ku, Lime stone and Shale
496000 500000 504000 508000 512000 516000

0 2 4 8
e e Kilometers

o3 ol 20 Ol S b Bagdome culidipm 405 ) JSS

1. Wirm glaciation


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

VWA et 1 65lacd oo joo dlor ¢ pubign il &y 55 A

Lo bl 5l 0l Cuds BUE ol 5l e dase 0L bt dalyl

Oloa S = Olale oS axdy 55 o (SSB55 5 sl goa L5570k S 558 gLy e
SOl s cuds cal ol O oss (6L dlad 5 Jlad (5t Olsls = adsells
5 Sl o358 (Do Sl Sl U age OIS gy dald dnpty sl g0 g5
bl TEY] el o35 ol (IS sy 5 3l slacdl slal LB Ll L
) ck.w 3L Sl gy 42238 aObey 55 a8 uils Oledl Ol o ol ell sladsssl,
sl 55 ol 5 ol Sl JIg el Klekila g o 1, OF GLbI 5 Ol S e
53 ek el slaggsls 58 3 ssbmen 5 Tl OLLE s Bl Ol llealo domas

7 5 Y USE) ol 5850 cnl 2 (ALS s il sla i

) S5 Dbl s il Dl Ml domes sl 4T 5 g3k Sl gy 5 ¥ IS
(Ao 5o Cama

I DL (0 (3 ot 330Uy DL (1 T 5 (551 gy 15 ¥ U


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

\' WOl Sde, Ulpe 2 S50 Jolse 5 0l S ed S udige Sls gy )

b B, g 30s

o5 el Ba gl 55 5 0l S ed glaaiy pekige Dlo pat s Gl
bl (aS1, S pl i oKer 44y by i bl 505 5 e
03 Jod JB by S edd b sl S dapilasl plal 5 sel 35l 4 by e
Cows g0 00 SIS SEags cpl bl Db 3 gkt cal sl AL a3l Ol S el
on B0l ST 5 (b Slo st 5 old 4 (ol Lt (gla e Sl o3, 550
VY shiws el T 5o 5 St bl ) i 5 IS 55 an (61 A2
ot o3liial Sy 2SI Sy S sbar 5 XRD g, 51 o Sy 5 o sl 50
el

Cou i

Ol S 48 GLSE wdipe Ol gas

Clasis Lols Ol S cis glaaig ledd g5l S SiSS55 Slao sast
L5 Joee L3 el ol Gl bl 5l b Say ool s St SO 5 (S
Yo Ges U s omban 03,555 o 5 03,55 s Sladigel ARl sla il
L ledal sy (Wlails welsl a5 00 Goo b LaailaS 51 oS slaad) (5
5SS e b S sed Jome osbipen 5 48 sl 5 (S5 laalleS Susl
Y odsdr 53 ,ed gbaiy e SO 555 Olo gast Lol ol esls 0L Y g
0 USe 3 dowte gulivaids bl o S gla ST Sl b ol 0l a3l OLES
03,5 35 Jols Losas sy Sligu ol el Cowsay gl ool ool ol esls 0L
S dase Ol 0L S s S Wbl S ) L CL-ML , CL
— ol g e aSKenl (IS ) Juls Baas baaigs ol 3 3 pmse b SIS
Sl S S 5 oSl okl oS a5 SIS endS S
la SIS s |y Sy sutins 125 la SIS sas i 5 s OlecsG Lo i Jlsl 3

(A I JK8) deas e |25


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

IWAA e ) 5l on g Al ¢ pontign oolidie) By 2 A
o (g3 pd god DG Coad ga N Jgr
S dsk oled F Jsb e o dsb et
SBa bl e LA sl
YYEQVEY 0eAOL Yo TY4)0) 048410 YA TYEVVAY 06214 \
YYEAVO) £4AVY int TYEaLoy 0rVo V4 TYLAYY) o ANO Y
AARANCE L4A 0 v ryivar £41Yo0. \ YYOIAVE 0+0YY4 Y
YYEAYY RN YA TYEVVOd ovt004 ¥\ TYLQTeY 0V ATTY ¢
YYEASYE 0rTed 5 TYLAAYY 04148V YY YYLALAV el °
TYL44VY 0 08Y0 g TYEAVST oevY0 v TYEIAVA 0 qYY 1
YYEAAL + oe YT £\ TY0N4E. 0+V41 Yt TYOVTTY AN %
YYo A 0+ Y4A £y YYOVEVY 0 088+ Yo TYEALYY 0 P AAY A
YYorVer 0+ YV4 AN TYOYyYY AR Y1 YYEVVEY 0+ 0AQA q
YYo+ YY) 0T Y it TYoVEE) 0rY Ve \% TYEIY oA Ve
YYEVAY 0rFYYY to YY) 0 oYY YA TYENALA 048V Y 1
YYEAAST 0 YYYY A TYEAVe 0014 Y4 YL 04A4+4 Y
YY£48vo 04Y+90 Ly TY0. 4. Y 0Ty A0 YYEEAS 0+44Y. Y
YYE4EAN 0104 iA TYE441 04 VAAA il TYEVVA. 04 6AVA Ve
TYEAQYA 0eYIV £q TYE4100 ISTALR Y YYEAY 01 AAA Vo
YYEag.y 0+ VA0 on YYe4qv 0+8VE0 Y Yyiqn.y OrATE 1
YYoyory 04 0AYY Y YYo)qry 0+TAY WV

O;jﬁ.\i.b'-‘_;j:ﬁd}o}.bww}a(y‘ﬂ&ckaﬁu

500000

SRR

.

ey

511000

WS Sasty (il g JSs

514000


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

Lol Sde; Ol o Sise Jalss 5 0l S e SIS wdigs Sl ozt sy

Ol S gi LS wtigs s Sy syl sla zol,b YU gu

Sl

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

DS DFeS L <o oSk slas R
e
" Vo V/0A il vt T0/YA\ Yieq LL (%)
g Y 0/a\ ¢ ‘Y Ve 7N\ YYAY Pl (%)
1y § AN V4 Y Y¥/\YA Y4 N(SPT)
Voo Y \Y/8Y0 44 g A/VAA Vave # 200
Y4/0 s iy Y¢ Ye/0 Yo/oA Yore o (%)
\Ax3 VY A /40 /Ao V/AYQ V1) b (griem)
VAN V/YY VAR V/t4 V/ot V/O¥A Y1 Y @rlem’)
Yi/een 4/0 /% YA/vs AAARD Yo/ANE \nt @p
ALY VAR ALY e /0 DATE int Co
1 . AZARY Y A t/0 Yoo D1 iaxiar(deg)
</AA Y ALY /e ViAl /A Yoo Cr (Kglem?)
+/oY) . o/eVA VARK VAV ALY £ Cc
VARYS AR S/NY YRR /e Y J/avy [Ar Cs™

S5 Gose dos 1 # 200 oyl 356 JalesT st N ezt asle Pl 4= iLL
Jool St 5 Sl 505 5 e Cp 5 Op (it dnpdls g by do)s 1@ (Yoo S5l
Sogmot b3l 5l ol St 5 Sl Lsls o e Cr 5 O s 2 2besT S

.Mc),;cm,dfsfiﬁ;m%ﬂ;;@CS}CC i 2S5 anly (S

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

90 84,46
80
70
60
50

40

Percent

30
20

10 |4s3 4,86 26

017 003 014 041 7 071 041 111 007 007 0.03

0 r . . . —E r r .

F o N E S S S N F SR
o (9(# f-)(‘

O
43");_;&)

Ao g Auaib bl 5 SB Gl WS )5 0SS


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WA Sl ) 5olacd oo joms o ¢ potige ol e B0 \e

OB 531 5l sk 31 okl g & ga5 sl EDX S aass & 20 5 SEM Gl 85 Sa b 1 IS5

»

Dectren image 1

ol slgzr 5l o 4 B god gl p EDX aSaes 50w 5 SEM 1 55 Sn g A JSCs

"‘ RN Y R R R e T T s
mua\etzsgnuwzrsdiﬁEDX&swaﬁj SEMJI,?,,&_,:.%AJSJ
N Ges


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

A Lol (Sitin; Ol e else 5 0l S Sed G ntige Sls yoat o

S K55 sl el o (K

2y i b Sy e Cotlid o il la bl (Steer e

Oliioms . itns S o S35 5l (S 0wt @0 0308 (Saes Jauls, o130 L s
los S &yl 5 gy Ly S Sl 5 S sl eyl o cibies ol gy (ks
S Ol S e b pdme 3 st Co S5 Ml & 5 LSl G
R S RO PR 63,51 ¥ Jad s B 5 o e gla el o Bl
23 b e dlaly oy 58 WL 5 (e el wlogb, de s LL)Sls,y 2> Jol
Wl 5 (glabins 2y Gloy A 5 (5ot 2 la L SPT e 35l d s 4 o
OlF oo ssbimen das o DL Ao s Gl 3 Jbobias dlaily s SISl 4505 L

el I3 e lb{\)él)\sdﬁ&ubu);wlfpj} Glis > 5 o Ll

A v ! 0 ¢ ¥ Y | ’
\ LL
CAYNE
\ Pl ¥
*
| /414 /Y N ¥
\ A YYY* SR y
_ . R
—v /WA
) ! e AT ANl % Ya &
*
— /e —r /oYY — AV
) et /v D o
*% **k **k
—+/A] Y t/eov JOAF oY\ *
A o Ca
**k * — * *
—+/¥a) VY
\ e VEE /AAY CAYY VAT Cc v
*%* —
/oY1 ¥Yo* (/g0N* JYVE* LYVE*
ARK) /Yy AN Cs A
* * * * *

C 5D (St s g «osby Aoy @ olbilinl 358 2lesT sae N rezadt (el Pl i, = :LL
s 6l 5 (Sa,m 8l (o ia Cs 5 Co s 2 Sialasl 5l Jools St 5 Sl &5l 5 5w

‘.



http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WA ler ) 65lacd s Al unlige wlidipe iy 50 \'Y

Sy Al b))

5 e by e GLS el Sl St Ol e n sl
Sls b gl a by SeSS55 oldbl (00 IS8 Gl sl
5 i dl e, i S Glakise Led e BB Gl ppaes A3 g1 S
ol gl tasn 5 (8 Jsdr) Sdue) (el (b ol s Gl hlesl
L Ol o alex 5l aS W5 (S, Sl e el ge Ad oLl SOl S el
Olye 53 e S5 5SS aiils Ols gy 5 Lals (il 5 3,5 o)l St ksl
Cda aibie @ by e ek gl G5 S QS Son sl () 3 el (S,
S Sied A JIY0 lawisnd) (siehe S 5 (7 5 VAV glasised) L
3L Sy Olsee 45 Liteen Glals bl 5 3L Skt lyls (80 1 EY slad 5od)
Oblet Jle Ol jed 550 gla i 5l edd 4 S (sladi sad sdas )3 Ll Lals OLES
Sk glaails (M8 JI Y0 sladised) il 0Ll Gliag 0Ll (o331 Olke ISz
o3 pateie ol LOT lle 53 5 el w3 43S 4 43S Ll glyls Loges
b peS pasie SBllgr Conds Sl B g Bilas Ol Sl 5 8 e
3 Bl s 5 S b glalad  Olde S s el )55 e ol
S el St (S0 5 oS5 el S el S5 5 b I Al W

O I JK8) wns o OLES 55 1) o yte oS (Sinay Ol e
N0 YY) Gl 5)( 5 3o 0l (S ke S i A S ) s e 5o
SISl s e edes padsn &5 5 Sed el S 0L S ek gl s (VY
St 1y OF SBT Olg oo 5 S 1y IVl S pl el Jlie (2l 5l b sy, 0
Ll et il sladling S Dol (10 JS2) 5 8 sdalie Dol Sl i

syh St il b4 e lg 5 St ksl Caglie alS Sl


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

v Lol (Sitin; Ol e else 5 0l S Sed G ntige Sls yoat o

L;hg cLsﬁﬂ.!‘J w; L M L_}LQ.:.\N Q)}«é‘b th?- JM DL J,:J k;.:mls LSLQ‘))‘L'
Sl S b Gl 05 s Sal sl S IS0 @ wlse can 5 sk SO son

b}JL;o ou>

«Potjlj\;fc‘éntad. b
v‘l' A“Al £ " »

! Spaced Pore

10pm Signal A = SE1 Date :23 Feb 2016

20ym Signal A = QBSD Date :23 Feb 2016
— ENTZ2000k W= 14mm PhotoNo.23267  Time :10:09:16 (| ENT=2000kV  WD= 15mm PhotoNo.=3201  Time :10:47:48

slgz sk (0 colgd OLLE (il (o35 550 s & god IS 5 Sn gib N S5

S‘;;aoed Pore

Signal A=QBSD  Date :23 Feb 2016 20pm Signal A = QBSD Date :23 Feb 2016
EHT=2000kV  WD= 13mm PhotoNo.=3280  Time :10:30:58 — EHT=2000kV  WD= 18mm PhotoNo.=3300  Time :11:02:24

Ik S g3 (o ‘é“,’aﬂ L 0L (A s ) uicms & god DI Sy S gd Y K



http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WWAA Sl ) ol (RS s Mo (e ol ey & 205

t Signal A = SE1
WOz 15mm Photo No. = 3289 £10:46:0 i EHT=2000kV  WO= 13mm Photo No, = 3271

10pm SignalA=SE1  Date:23Feb2016 | 26m SignalA=SE1  Date:23Feb2016
— ENT=2000kV  WD= t4mm PhotoNo.= 3283 Time :10:34:48 H EHT=2000kV  WD= 14mm PhotoNo.=3312  Time :11:20:19

O3 Sl 4 (& bl DL (Al cos ) s5cams 4 god Bl S 5 Koo g2b N § K3
. . . -

ERRIRAT . 3 a

(V) 4 50d) IMouil 31 36 ol o 0T N0 s


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

\o Lol (Sitin; Ol e else 5 0l S Sed G ntige Sls yoat o
o Al 6\.&43‘5»3 9y oD r\:v‘ dl.agf.;bj‘ @\.’e .id}.b:
Ll ol Slne s skes
J Yb . Lozl e d cila
A‘) & W (%) (griemT) Yd (gr/em”) B & B =2
€0 % ASTM "y 0a1g) (at)
[44] [44] [44]
\ CL AAN Yo/t VAL VAl AR —+/204 AVARA Yo/
Y CcL +/AYA Vo/4 Vo V/0) AVARY VY'Y +/4AY4 Y4/AN
CL
Y - Y /AYA VY \Aav \V2A% £/0A VARR +/[VAY ARVARY
ML
CcL
12 - +/Vodq \Y/0 V/VE \/00 YV o/eVA V/AYE YV/IVO
ML
0 CcL v/ALA Y&/ VY AVARY Y/AQ A1 +/AQN Ye/AY
s CcL v/ALO AR \AY Vo t/0n —v/00Y AVER Y ARVAR
\% CL AV ARAl \Aav V/ge o/¢0 —v/r oY AVARRA YY/YY
A cL +/YOA YY \/AA \/ot LYY —AYY V/YAL YV/AL
q CL +/val Yy V/AL \/o IZAVN —v/0 84 AVARR! Y4/vo
\K CL /A VV/A \/04 V/EY AVAN AN +/AYY YY/A+
AN cL +/YYO VoY VAN Vg £/A0 ARY «/AAA Y4/8A
VY CL AVARRS Y/ V/e4 /M vyl +/2av AV AARY
Y cL AT \\/0 \/Vo \/ov A o/eYE VANNY YVYE
Ve CcL +/0E NY V/va \ray t/0¢ —+/Voy V/EYE ARTANS
Vo CcL /YA /e AVASY V/eo £/ YRR +/47 A
At CL ATV \Y/A \7a) AV o/« VARFA +/VEa YY/ANE
CL
AN - /AL ARTA V/oY \VAn% VYA f/AY Y /AYY YAy
ML
YA cL /Ay Y\ /e /1 £/% YR¥AY /4y Yo/
4 CL \/+Y4 YA/O \/Vo /M Y/ Y LVERVA +/410 YV/IYV
Y CcL VEN \Y/o /A \/oY \vAns VAR AYS +/AQN AAZAN
CL
A . \/eYE Wy \/oY \/YY /e VARRY V/VOY Yo/Av
ML
AAJ cL «/NAA q/¥ v/ V/8Y \/VY AR LAY Y01
CL
Yy - +/0\V Vo/o Y/t \Va%% A —/\\4 V/YEA ARVAVA
ML
Y¢ CL v/A0Q Y VAY V/EY o/v —/r 0V AVARE:) YY/YE
Yo CL +/AOY YY/¥ \/va Ve \/Yo —+/*Y0 \/+Vo ARFARY
ANt CL +/V4q V4/0 \/A \/0) VY LAY C/AEA Y4/¥Y
Yv cL +/AnY WY /04 /M Y/AV o/vot +/AAO Yo/at
YA CcL VW Yo/t \Vay] V/EY /e o/aeY +/440 Yo


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

ATAA Sl | 5lacd s oo i ¢ pmlign ol s 0 "1
Gl o Shxe A e

. . v

JLW } @ W) (gl YO (e o S e =ik
5 gad 9 s (a1s) (a1)

[44] [44] [44]
Y4 cL /04 4y \Ar \AY v/oY —orry Ve Ye/10
T cL NI YYA V/AY V/EA VY AN LAVY Ya/A1
™ cL /484 WY /4 W \7 -y V/EAA A
Y cL Ay M VAT V/01 1/04 VAT Ve YA/ s
ad CL @A WY VS V/gV §/1 VAT Ve *ory
s cL %Y v VY V/84 L —o /YA V/a Ya/T)
cL
o . Ag VY V/01 V8 /oA Ty VVYY FETY
ML

5! cL +/We 1 \VY V/EA A AR IASA va/08
rv cL oYY Ny VAo V/EA VWA T VS YA/FO
YA cL AT WY VA V/o) o/t A% VIAYY YAl
4 cL oM AR \IVA \/oA Y4 — Y VAaal YUY
1A CL */AYY YAV 1/4) /84 ans —+/0Yq /v AY VAR
) cL /AN 14 VY \lAn% 1e/q) Oy A1 U
§Y "f/h_ N VA yAY VRV /AA /r80 VACA Yo/rv
§v f/h_ Ve A V/84 \ Y VITe U CVVY FV/VY
I f/h_ CVAS v Yals V/84 V704 RN ASA Ya/8Y
so cL AW Y V/04 Vg Ve/ay Y AAY /e
1 f/h_ JAYA VA Yal% V/go v/o8 /SVA VIAYA ¥1/0
2% CL M YV V/AY V/gs A1 VAT Ve gy YT
EA cL CIAYA YY/A VAL V/84 oYY AR V/YY. Ya/4-+
$q CL MY YA VA \/ov N — /108 VTVE WAL
or cL AYE YTy VAV Ve V4 A V/814 YY/¥o

b anils Wb (St anls Yd i sb ds st W oiedsl slss s €

[ DOI: 10.18869/acadpub.jeg.13.1.1]

Sk (Shin) Jouilly (s 2
S mass ool oo Liles S L) Ciles Olidows 1) (3L laslas ol glaans b
Lloml 5 amss Bboml wils 5 s ity glaslas old Ol slaslae o
Sk Stis, sl U3l sl [£8] (£ Laly, ol 5dslaze s ASTM


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ] [ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

\v Lol (Sitin; Ol e else 5 0l S Sed G ntige Sls yoat o

SHE Jsr) s ol ml esdle cl S5 LB Lol sld Ol el )
el U303 58 Ol S Ol St SOl olsl Sledbl L 3 35050 (slaesls
20k S ed sl el Cosas s bl 2 (0 Jsdr) ol o eslizad  Sitis,
S bl (L>-0.1) s stie; Bies 4y, glesle &elipml Slae ulul
B o/VO o a5 S 53 5 odise b Sbt il V/0 5l 5855 efel o8 8) cans
(Aites sdiey Tyl S A3l VO b /0 o S5 Sihie, dates Sl AL V/0
Shre bl 55 15,8 e 13 Shie, daies LA b3 5dmme 45 Ol S el slaS=
Baas LS flicia 5 5l S e ol S e w3l g3 Gble = 55 ASTM
Shre )l e3de Jlade g3 655 e sla isu s bl dias e 0L 3 5l Site, S
LS o 55 b ge Sty L laS s 63 5ime 3 Bkes 45 Sl ize VY B +/V0 5|
Sl oS 5 bl s o eslinal Glaslas s avglie 53 .08 JINVT sla JS2)
Joiliy Yo S5 0l ediny Sb b ime Bl 4 gilie Td s )l eiey b5,

A e LIS ed calises gla iy |y Sy

L=%"% ezt b 6l Sl )
= A X 4ol
l+e0 ) & Rl ok
K=2 [44] Denisov(\a1¢) Lxs ™)
eL
W, :|:G'5;7/d:|x100 [44] Holtz and Hilf (\a1)) ,Lxs ™)
S X7d
Ae x100 :
l,=— ASTM (Y++Y) &byl jlae ()
1+e, e


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WWAA Sl ) ol (R Mo (e ol ey & 205

S n s Jemilts s 4D 0d gk

s slaws S ol Sl
ASTM YWY YA o VV/eX
st 4l oyl
< e Y VAN — Y VAR
)
s YWY A/ YA s Y
il s Fln YWY Yoy Va/A £X/\
03 1
02
o Callapsibleq
0.1 4 - * “ *, * ” .
La 5 N . A LR
. o*® 200 it B *s0 “%3 1 140
¢ . . L ¥ S
0.2 1 * .
Non-Collapsible
03 4

No. of Sample

tp gy Slalo bl pall (S il N S

2.00 1
1.75 Non-Collapsible
1.50 rs & - ‘A
. = r —
1.25 * o : 4 * :“
x 100 eaB®®e : Op o2 2% &, oo See S *
w.,opo %%, e IR %” ¢
0.75 A "—*—&——0—
0.50
035 4 Collapsible
0.00 v x r v "
0 20 a0 60 80 100 120
No. of Sample
Denisov(141) du jlas bl 5 Sk Jouily AV K

A


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

4

Lol Sdtie; Olpee 5 550 Jalss 5 Ol S g LS udige Sls past o)

* * <

$ o
Non&gllapslbh
* * *‘ .

Yd (grfem3)

T T T T T d
15 20 25 30 35 40 a5

Moisture content{%s)

Holtz and Hilf (1a1Y) slgui ulal 5 (S sl MA K

12.00 -
11.00 - Py 'S .
10.00 -

9.00 4 .
8.00 - .
7.00 4 -

@ 500 - L 4 “ <+ L 2
500 - Ps *
400 My :.Q : AL N ¢ * * L
3.00 { o L AN A e o 0% o
00 \d
200 1 . . ™~ ‘g”g 0‘ wQ{QIO(I"(
000 {2 N__Se_ae_9. ‘. . o .

0 20 10 60 20 100 120

No. of Sample

Y Y JLASTM [las obul 18 (S, asls Ol i N4 K3

700 soupan a0 sogoon o900 sio0

1 Collapse Potential of Kerman Soils Legend
! M o.1-15

s

o0

5000
©
Y
S
»

Street

"
S «
o as 1 2 3
- —
T v T T ' T
™ ™ oo Sodmo sioo

ASTM

3350000

|-
330000

46000

S olal 5 0L S s oKisle S (CP) Sk fously guvaig Y0 S

(M}wombél&j;d&rdJ\' U‘jhﬂﬂ;-w)-\uYﬁéw)ww‘Jé)


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WA Sl V 5slod o s Ao (untign milidoppe By 20 A\

& S oms

5CL o33 55 Jols Butee 0l S g ails ey Sl ool Cosay bt (olod
Laanig nl 53 397 g0 Sl SIS & das o 0L b3 S s 5 gl dzes CL-ML
P FFCRP RGN CEE UM I YCI [P I S [ FCSU | S P RO
ST e 0l S ed S e 5s S SU G Ses Soe Sl S8 s i s
ol 555 4 4, Jlail lls bosas Sbt (sladils dien Sbt S5 oSl 5 03,25
el ol el Ss LT 5 s e el asiie il WOT Skl s
5 Sl SOl edle ) e cdza SeS et SBLigr Cans
So S 5o ey S0 5 e (2 oy ol o8 sbls 5 S b glalas
Coaslie 5l i oS L3 o Ky el Sb (S3,55 5 1S5 5 el oS el sy
Loy e s il S Sless oy gomts cianil 03 S bl [ 0T Cnles 5 S
@4},,;u..deswbu“uud\)bdﬂbsﬁ:}@m;ala;wu.
2 oedin g,y glantle Ll bl 5 0l S el S sl Casw =l
S o sl ise ;3 ASTM jles ool o zes ;w)MM: Obe bl
Wl g bl s s bl das e OLES Jause B oS Sitie) Olps LSLE g2

om0 3 g ) (Skey Sl S LSl L i 5 (5 pelas S g

[£0] oas ()15 8 slaesliy sy o (Shios Joily gy 2 gl

S Sae whical Les o
e 0" kmy @my AST SR T e
M A9 ’ il
cL 077 191 179 15 0.45 0006 0987 2850
cL 0781 147 179 155 2.70 0019 0958 2842
CL 0893 137 165 146 037  -0039 1082 3226
Lo oo 224 17 1.39 046  -0007 1014 3518
iALL' 0884 215 177 145 0.32 0063 0865 3234
cL 0883 198 177 1.48 0.48 0070 0850 3161
cL o082 11 162 146 027  -0030 1064 3185
cL 1003 175 153 13 320  -0033 1067 3861
cL 0642 6 172 162 146 -0014 103 2413


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

A Ol (Sie; e 2 30 Jalge 5 0l S b oSl e ooy s

™ MU;.:.._\ Sl
if © "V gmy  gumy  AST S : s

M g ’ il
CL 0.688 16.8 1.81 1.55 0.83 -0.213 1.523 26.35
cli/lLL- 0.907 26.2 1.75 1.39 0.37 0.156 0.672 34.21
CL 0.708 19.8 19 1.58 0.47 0.051 0.877 26.25
CL 0901 202 1.66 1.38 121 0.005 0989 3430
CL 0.853 27.2 1.81 142 0.22 -0.051 1.110 32.40
CL 0889 217 1.69 1.39 1.85 0.068 0856  33.82
CL 0.942 10.8 1.53 1.38 2.83 0.057 0.882 35.14
ML 0.564 11.8 1.83 1.63 4.92 -0.039 1.109 24.58
CL 0.943 17.2 1.58 1.35 8.39 0.040 0.917 35.91
CL 0.843 25.3 1.8 144 212 -0.023 1.051 32.19
CL 0.826 24.3 1.84 1.48 0.22 -0.023 1.050 30.67
CL 0903 24 1.79 1.44 021 0.028 0941 3295
CL 0.89 24.5 1.74 14 1.69 -0.005 1.011 33.65
CL 1016 247 1.76 1.37 218 0017 1034 3681
ML 0848 21 1.74 1.44 1.57 0.026 0942 3101
CL 0.806 20 1.73 1.44 2.27 -0.030 1.068 31.10
CL 0.816 16 1.69 1.46 3.58 0.027 0.939 30.66
CL 0.904 19 1.66 14 0.37 0.000 1.000 33.83
CL 0.882 20 1.73 144 1.75 -0.050 1.106 32.53
CL 0729 163 1.74 15 1.50 0033 1078  27.22
CL 1126 256 1.59 1.26 2.54 0.113 0787 4211
CL 0.953 25.5 1.71 1.36 0.46 0.161 0.670 35.94
CL 0705 19 185 1.56 1.88 0133 1321 2651
CL 0.827 23 1.79 1.46 1.92 -0.028 1.061 30.90
CL 0852 28 1.83 143 0.97 005 1120 3219
CL 0.856 22 1.77 1.45 2.69 -0.003 1.006 31.79
CL 0.744 13.5 1.66 1.46 1.83 0.019 0.956 29.12
CL 1.008 24.3 1.57 1.26 2.19 0.098 0.805 39.92
CL 0.88 19.7 1.62 1.35 2.93 0.062 0.868 34.81
CL 0538 78 1.84 1.7 1.89 0178 1510  20.67
CL 0858 68 152 1.42 2.37 0.051 0891 3247
(,\:ALL' 073 72 1.64 153 1.79 0005 1013 2750


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WA ler ) 65lacd s Al unlige wlidipe iy 50 vy
™ MU;,:._[. Sl
if o "V gmm guemy  AST S _): as
M A s) ’ s
cL 0774 171 178 152 203 0034 1078 2864
cL 0709 173 185 157 152 -0105 1253 2655
L 105 195 150 133 203 0158 0687  37.87
CL  083% 166 166 142 218 0114 0749 3211
CL 0979 247 166 133 303 013 0725  37.17
CL 0848 20 17 142 179 0019 0958 3225
CL 1052 254 16 128 151 0131 0744 3981
&LL' 0629 164 189 162 190  -0003 1007 2385
L o062 166 186 16 092 0001  099% 2389
CL 0644 186 187 158 067 0065 1166  24.68
CL 0691 221 183 15 047 0005 0989  27.14
CL 0619 172 188 16 136 -0114 1297 2389
CL 0687 164 176 151 166 -0061 1151 2701
cL 0521 15 19 165 020 0169 1493  20.77
CL 0554 204 195 162 302 0128 1350  21.89
cL o714 221 18 148 210 0025 105  27.89
CL 0687 236 188 152 095 0031 1076 2657
CL 0804 314 187 14 177 0027 0940 3175
CL 0866 272 173 136 080 0044 0906  34.00
CL 0714 283 189 148 140 -0026 1062 2801
CL 088 235 165 134 080 0042 0910 3494
CL 0813 151 161 14 204 002 093 3201
CL 0784 229 175 143 078 0012 0973 3061
CL 0713 134 169 1.49 076  -0045 1107  27.84
CL 0764 122 16 143 136 -0023 1053 305
CL 0798 126 159 141 178 0035 0922 3149
CL 085 234 168 136 135 0080 0827 3397
CL 0934 138 152 134 191 0056 0884 3587
CL 0764 20 176 147 215 0021 0951  29.48
cL 0977 218 16 132 314 0112 0773 3737
CL 1020 211 155 128 177 0122 0759 3969
CL 0654 24 1.93 156 193 0066 1167 2478


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

A\ L0l (Sition; e 2 3o Jolso 5 0l S g SaSb utign Do s o) 2
™ MU;,:._"~ Sl
if © "V gmy  gumy  AST S _): s
M g ’ il
CL 0.528 17.2 1.97 1.68 2.75 -0.216 1.624 22.21
CL 0518 188 2.02 1.7 217 0162 1475  20.87
ML 0.713 26 2 159 0.41 0.019 0.954 26.13
CL 0.826 26.9 1.89 149 1.31 -0.129 1.284 30.35
cL 0677 112 1.68 151 2.09 0062 1154 2654
CL 0.812 17.8 1.67 142 2.92 0.038 0.914 31.36
CL 0666 19.9 175 151 1.62 0062 1156 29.86
CL 0562 23 1.79 1.46 1.66 -0.202 1562  30.90
CL 0.618 235 1.65 1.34 1.73 -0.116 1.305 34.94

b e ansls Yb (it wnils Yd by ao s W sl Jsdss e €0

S g g
Osls 13 Sl s gl Ol S Olial St SO o bl 31 s ol OB X &
5 S JLS L s, slatlesl bl s 03Y (65Ken s 5 3 e Sl
Al Sl
@L:.e

1. Phien-wej N., Pientong T., Balasubramaniam A. S., "Collapse and
strength characteristics of loess in Thailand", Engineering Geology, 32
(1-2) (1992) 59-72.

2. Rogers C. D. F., Dijkstra T. A., Smalley 1.J., "Hydroconsolidation and
subsidence of loess: studies from China, Russia, North America and
Europe", Engineering Geology, 37 (2) (1994) 83-113.

3. Al-Rawas A. A., "State-of-the-art review of collapsible soils", Science
and Technology Review (2000) 115-35.

4. Nouaouria M.S., Guenfoud M., Lafifi B., "Engineering properties of
loess in Algeria™, Engineering Geology, 99 (1-2) (2008) 85-90.


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WWAA Sl V 5olod o s dlor (unbige gl ppn By 50 Y¢

5. Ryashchenko T. G., Akulova V. V., Erbaeva M. A., "Loessial soils of
Priangaria, Transbaikalia, Mongolia, and northwestern China",
Quaternary International, 179 (1) (2008) 90-5.

6. Gaaver K. E., "Geotechnical properties of Egyptian collapsible soils",
Alexandria Engineering Journal, 51 (3) (2012) 205-10.

7. Feda J., "Collapse of loess upon wetting", Engineering Geology, 25 (2-
4) (1988) 263-9.

8. Houston S. L., Houston W. N., Spadola D. J., "Prediction of field
collapse of soils due to wetting", Journal of Geotechnical Engineering,
114 (1) (1988) 40-58.

9. Lommler J. C., Bandini P., "Characterization of collapsible soils", In:
Proceedings of IFCEE 2015, San Antonio, Texas (2015).

10. Fredlund D. G., Gan J. K. M., "The collapse mechanism of a soil
subjected to one dimensional loading and wetting”, In: Genesis of
Properties of Collapsible Soils. NATO ASI Series, vol. 468. Dordrecht,
the Netherlands: Kluwer Academic Publishers, (1995) 173-205.

11. Kato S., Kawai K., "Deformation characteristics of a compacted clay in
collapse under isotropic and triaxial stress state", Soils and Foundations,
40 (5) (2000) 75-90.

12. Pereira J. H. F., Fredlund D. G., "Volume change behavior of
collapsible compacted gneiss soil”, Journal of Geotechnical and
Geoenvironmental Engineering, 126 (10) (2000) 907-16.

13. Derbyshire E., "Geological hazards in loess terrain, with particular
reference to the loess regions of China", Earth-Science Review, 54 (1-3)
(2001) 231-60.


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

Yo L0l (Sition; e 2 3o Jolso 5 0l S g SaSb utign Do s o) 2

14. Houston S. L., Houston W. N., Zapata C. E., Lawrence C.,
"Geotechnical engineering practice for collapsible soils”, Geotechnical
and Geological Engineering, 19 (3) (2001) 333-55.

15. Peng J. B., Sun P., Li X., "Ground fissure: the major geological and
environmental problem in the development of Xi’an City, China",
Environmental Science and Technology, 2 (2006) 469-74.

16. Sun P. P., Zhang M. S., Zhu L. F., "Typical case study of loess collapse
and discussion on related problems. Geological Bulletin of China, 32 (6)
(2013) 847-51.

17. Dudley J. H., "Review of collapsing soils", Journal of Soil Mechanics
and Foundations Division, 97 (SM3) (1970) 925-47.

18. Zhang M. H., "Experimental study on wetting and drying deformation
characteristics of collapsible loess soils. MS Thesis", Xi’an, China:
Chang’an University (2002).

19. Fan H. R., Guo R., "Influencing factors of water-collapsible loess of
Guanzhong area”, Journal of Xi’an University of Science and
Technology, 23 (2) (2003)160-3.

20. Song Y. S., Wang X. G., "Research into the collapsibility of loess in
Longdong District", Soil Engineering and Foundation, 18 (4) (2004) 37-
40.

21. Clevenger W. A., "Experiences with loess as foundation material”,
Transactions of the American Society of Civil Engineering, 123 (1)
(1958) 151-69.

22. Feda J., "Mechanisms of collapse of soil structure”, In: Genesis of
Properties of Collapsible Soils. NATO ASI Series, vol. 468. Dordrecht,
the Netherlands: Kluwer Academic Publishers, (1995) 149-72.


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WWAA Sl V 5olod o s dlor (unbige gl ppn By 50 AR

23. Ayadat T., Hanna A., "Prediction of collapse behavior in soil", Revue
Europeenne de Genie Civil, 11 (5) (2007) 603-19.

24. Zorlu K., Kasapoglu K. E., "Determination of geomechanical properties
and collapse potential of a caliche by in situ and laboratory tests",
Environmental Geology, 56 (2009)1449-59.

25. Noor S. T., Hanna A., Mashhour 1., "Numerical modeling of piles in
collapsible soil subjected to inundation™, International Journal of
Geomechanics, 13 (5) (2013) 514-26.

26. Yang Y. L., "Study on collapsible mechanism of loess soils", Science in
China: Series B, 7 (1988) 756-66.

27. Derbyshire E., Mellors T. W., "Geological and geotechnical
characteristics of some loess and loessic soils from China and Britain: a
comparison”, Engineering Geology, 25 (2-4) (1988) 135-75.

28. Delage P., Audiguier M., Cui Y. J., Howat M. D., "Microstructure of a
compacted silt”, Canadian Geotechnical Journal, 33 (1) (1996)150-8.

29. Romero E, Simms P. H., "Microstructure investigation in unsaturated
soils: a review with special attention to contribution of mercury
intrusion  porosimetry and environmental scanning electron
microscopy"”, Journal of Geotechnical and Geological Engineering, 26
(6) (2008) 705-27.

30. Osipov V. I, Sokolov V. N., "Factors and mechanism of loess
collapsibility. In: Genesis of properties of collapsible soils", NATO ASI
seriesvol. 468. Dordrecht, the Netherlands: Kluwer Academic
Publishers, (1995) 49-63.


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

v L0l (Sition; e 2 3o Jolso 5 0l S g SaSb utign Do s o) 2

31. Smalley I. J., Jefferson I. F., Dijkstra T. A., Derbyshire E., "Some
major events in the development of the scientific study of loess”, Earth
Science Review, 54 (1-3) (2001) 5-18.

32. Lommler J. C., Bandini P., "Characterization of collapsible soils. In:
Proceedings of IFCEE 2015, San Antonio, Texas, (2015).

33. Alonso E. E., Gens A., Lloret A., "The landslide of Cortes de Pallas,
Spain", Géotechnique, 43 (4) (1993) 507-21.

34. Fang X. W., Shen C. N., Li C. H., Wang L., Liu H. J., "Quantitative
analysis of microstructure characteristics of Pucheng loess in Shaanxi
Province", Chinese Journal of Rock Mechanics and Engineering, 34 (5)
(2013) 1319-24.

35.Gu T.F.,WangJ. D.,, Guo L, WuD. L, Li K. C., "Study of Q3 loess
microstructure changes based on image processing”, Chinese Journal of
Rock Mechanics and Engineering, 30 (Suppl. 1) (2011) 3185-92.

36. EI-Ehwany M., Houston S. L., "Settlement and moisture movement in
collapsible soils", Journal of Geotechnical Engineering, 116 (10) (1989)
1521-35.

37. Tadepalli R., Fredlund D. G., "The collapse behavior of a compacted
soil during inundation. Canadian Geotechnical Journal, 28 (4) (1991)
477-88.

38. Habibagahi G., Mokhberi M., "A hyperbolic model for volume change
behavior of collapsible soils”, Canadian Geotechnical Journal, 35 (2)
(1998) 264-72.

39. Fredlund D. G., Gan J. K. M., "The collapse mechanism of a soil

subjected to one dimensional loading and wetting”, In: Genesis of


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html

[ Downloaded from jeg.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22286837.1398.13.1.3.4 ]

[ DOI: 10.18869/acadpub.jeg.13.1.1]

WWAA Sl V 5olod o s dlor (unbige gl ppn By 50 YA

Properties of Collapsible Soils”, NATO ASI Series, vol. 468. Dordrecht,
the Netherlands: Kluwer Academic Publishers, (1995) 173-205.

40. Jotisankasa A., "Collapse behavior of a compacted silty clay”, PhD
Thesis. London, UK: University of London (2005).

41. Fredlund D. G., Morgenstern N. R., "Stress state variables for
unsaturated soils", Journal of the Geotechnical Engineering Division,
103 (5) (1977) 447-66.

42. Wheeler S.J., Sharma R. J., Buisson M. S. R., "Coupling of hydraulic
hysteresis and stress-strain behavior in unsaturated soils", Géotechnique,
53 (1) (2003) 41-54.

43. Kadjar M. H., Nazemzadeh M., Azizan H., Rowshanravan J., "The
history of Kerman basin during the Neogene and Quaternary",
Geological Survey of Iran, Regional Center for S.E. Iran (Kerman)
(1996) 74.

44, Ayadat T., Dahili M., "Assessment of Soil Collapse Prediction
Methods", International Journal of Engineering, 25 (2) (2012)19-26.

Sl 5 K555 Sl )T Ole S Ol St SO 5 b oKilesl S olsl 80

(1740 5 VYY) sladle le S e 535 3 ol |l Cilies (glasss y S


http://dx.doi.org/10.18869/acadpub.jeg.13.1.1
https://dor.isc.ac/dor/20.1001.1.22286837.1398.13.1.3.4
https://jeg.khu.ac.ir/article-1-2635-en.html
http://www.tcpdf.org

