[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

Y140 WAE Sler ) slad g A ¢ podige olidine) 4 5

e b glay 5 ok B8 B oy
AL 3T Jus b slanls slacsd

HELTV-EN JfA‘ ‘(5J:sl§ u_Lc :FéJ‘:)JUa.c o_‘.c
Qb.o.c QJ; ‘u_..u.ﬁ@_o u_ss 0 anly ‘LS'A:)J‘J'.L N R
AAARVAL M-SR AY/AN S ys ;@,u

0 A~

.

Sl b b ol bl Gl Lax gl B Al ol 5l s
o B s bl ul 3ol Gl Bl Sl et (S5 p Bl et
ol &y s g el amle 6oV A 050 Glawle Ll I e dnl.(:ﬁuj
O x5 ok Jlesl U s (g smmetn oSaws b (1AL S e ool 4 S 13
e b Ce b bl l il el ) Gl = A Sl el S
b pilesl plod 53 5 ol il anle G (pl D3 e eslinal anls Ll odd as
e il 35 et By Aol S ol s bl e o e Rl
il gl zelyl b 0T Sleds Ly 550 55 5 ok s p o 2le b cd b
‘%51@.qz@,ﬁub@};\p«s@wu;u&uw@u sl 0 s
S b ot sl RIBIL e ke GRIB e Sosee ol b
s 255l Sl e ladaly Sl 53l 03 S My RS et g 60k
o s s V0 (SIE L esle Gl ot sl 3 b ey ol b
el ol &I o

vl LWZ)}L’.“’& JTESve 13. AQ;L:]G:.-M - ‘6}'.’4‘L.' \L,:ﬁj]o :6.).:15 6[.&@50

ali_attarzadeh1987@yahoo.com  J stus sy 5


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WA Sl ) &bt g dir ¢ mige ol e 4 25 Y14an
PRV
Loolaad o) 2 S b cd b e bl L Lile 5l (S
S8t AL b Sosleme 03 g S E el g ) fe ol sk 551
Sslme 3 g DIl 3 das e i ) (S 658 Sl ge 5 il g0k o b
Al ol S b Al sl sl s e ) Sl g Aol el gl
WS 5 e et e Sl 5 B o 4 Aol 51wl St b s s
Bl s oo 2 b sl S b sl @l gk e by g s s
sl o eals 0L ol oy slme o g 31 SSled G IS 5 550 e dlons
[¢——b—>|¢—B—>|

= L{, i ¢ R SR

b Soslme 3 (o SSled S5 IS
25l el (e Sla g b b B et 53 Jseme B 05l
Gsale (OAET) 3155 dile Glatr 5 Oliies & ol o 6,0k b b S Vsles o
Wiy ol el 0 €1 (VAAR) OLKan 5 Ol ((VAVF) oy 14V psla ((147F)
(w5 o 50k (g o o0 JSS o o Sl o) bies 15 O35 025 Jse
ol ,:,L? Co |y C)lo 0555 ¢3lal 5 050 31 (Golews 53 o, &l sl ol o &

LSS el 1 5L 3 e sl Rl el Se DBl A 5 esls
3 830 Gl 3 ,inS O gty S 53 e la g 0L S b )
S b Lol edd Sl ae ol e gadane e gla S 5 el el oS
hon oS dow &1 5 ,ls ([Say il Jolgear oot sl 3 e sla g b

53 cilie glamll U @ am g Lol IS IS aal sas Bld 0T ala bl


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

Y14y AT e b glls slacd slomn b sla g 5,0k b b s

S J e s Sl ealial ey 53 s pe OIS 5 b Sla g S0k b
s wed ol 53 ARELeT (g3ladde 3l eslizal b e plonil Dlidios Coeal (g34e
Losladde b 8l sladie cotla Jold oo sla gy 5heslanal oy cpl 55 358 e
33 Ol 5 S s 6l Lol Sl e Qe (S S ke
Joa sl bl Dl 5 ¢ 58 55 Canlal pe Sos Bb 5l Lis S Gl a8 5 et
S @ledbe Sheslital Gama |y Oliiss olgen gade 5 s e S, 2
Ol 5 oo e Oliies A Lo3T Gla oy 2 3550 55 ol 0305 B v ilises glao bl
5% s (¥ ) 5 (088N T ls 5 T i (0488 T lislz o sl iasy «
Aliels ((Y012) s 57 olassd (Y0 A) sy 3 5 Sl (T 0V TG
28 6Ll (\Y“\\)dﬁ@ 38 ) g dmn g (Yerd) &la 4

AU s e Tl OB L3 g ok b B s G 3 Ok 5 sl
2 Sk b b oS Moy it ool 5 035 s L 0T S es 5 g 035 oG
Gt Agly s et A 5l o Al 5 S Slosas e dle Jbond e JLS s
sal Cozay b ls (S pn (25 2 b5 B S o pde) bl 03 ol
e e A (5l S b bls Gl LS sl Ol Gadw ol
Pt b sls 4 e & Sl (551,85l 5SSl S s g b S b
el 508 M el sl

2 ke o S Gl b S OTO) Sy AT )
el s ek (IS0 O (Gay e 5 ol 4 S plosil wodd o3l 13 OF VL
285 el el edd et Al 5 et B g Aol S (ST e
o b oo ad 3l g Aol (IS s e DL el el sy G ol
Slsloges a4 am s b 5o S Iy Ll il glaced 45l 5 SIS s g ok

ﬂlﬁ\(rB)&upfj‘jwewiu)‘&Mbg;ﬁw‘oMoMmcyb—

v. Yetimoglu Y. Chul Shin v. Das ¢. YOO 8. Mostafa
1. Sawwaf v. Bransby A. Davidson 4. Choudhary


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WA g ) 5l s Aor «puoige lidoppns 4 50 Y4aA

2S5 g sl 1 g sl b 5 58 e s G 1 Ol5 e bl
D503 g el S b S o oS5 R L s S sl
LSos G shcmd s Loi gl ) sy 5,8 Iy ialsil Cilisee lacud
s Shasl Lsl5 axsa 5 oS Iy als e ol b b et asls Rl
Lol Sad b Jals Loy 5 ol 5ok ol b cad Ll G Al 5ty
2uls et Caxsy slse SST s ud &l Al
Slsbag sl cd b p Sk Jelse o p dwe) 03 plafasy Mol Gl o
Sl L ol mls 5 eld plnil aBlE LT Jie G Sl eslinad b o 555
o eslizal 100 o anils L (glails SLt 5l skt ol 6l ool oS aslie (1V47Y)

C,.m:‘ I wl?m = Léf)l" C,u;ﬁjb ‘LA:N g.,.;...:: 6@4{.}\) d\)‘ﬂ;}

Rl plosil 8 5o

335 Jae 0T 3 S ot oS ol Glear w plal Rl el (sl
e ke 00xT e slala 63V g (gl (ol ol 03ls OLES Y ISE 53 a0l e p b
oeslSe a8 las b Lz 05,0 JBa Cle ol ol a2 Sl YO gl 4
53100 (S5 4 ey Sl S ol 1l 338 dalie OF 3 o ilejl St SosenS
Sk S 8 e ilb dax sl el S Cilime glaagY s Sl s zalasf
Sl oS basys Sl s S 0S15 6l 40 Jaod 38 5 03l e s
S (S S o L 0T (slagys plas 5 ol antla sV b i 5l T e s 0l
dor lacee 1L 4,0 fesd 4 3B S 05 S Sl r\.(..a 23 bl sl

ol St (SosernS el 0 s> 5 OF 3L 035 5358
SOl ol 0l plonil a3 e 5 80 67 (glan ol b ciloe o an 55 bt
w8 planil S5 (g oot oSty (OIIELL CB L (IS0 e 0k ¥ IS s

el a5 LG olas b Olpe ) & Sl i35 e bV 6SL e


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

Y144 AT e b glls slacd slomn b sla g 5,0k b b s

Qm‘e&lé;c)‘.h‘g;ﬂ‘wLg)‘?uMaKSMJL;‘j)AS@f&iLﬁVjG&b-MB-
MWLSJ)J’.’)LSJJ} Sy pods QKAM‘_})J& JLQ&‘)\ a.JwT S d o LSLAAD‘J}

ol s

ww 07

St 45 (b ity o (B el 5 45 5y 553 o Y S
ek 110 Usb 5 e e Ve sl L aY 3 e 3l e aile Ut s Juto
YB 5 YBB ¢+/0B Calires slaalols 55 s VU o Jbe sl e Js b0 sl s

RO PSR AP

RGN I oJJJTé@Cﬁ“)J ol &Lﬁ)T LsLhdu_},u QWJJ‘M\ J_}J} BE

[ £ s I
s gt <R
_;‘*’““\ o s

/ /
s Jue| s
A

;,.,;.l:u;«.lfd.au(b

.-,_.‘ ."‘ =

= 2B

[ sl
]

 m— | —J _
2 I TR - I VS { WP PN T PR o NCI T g U



http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WAL Sler ) bladt g Al potige olid ey 20 YVee

G ol 53 edd Shalejl slak ped liasein N Jgu

Slopd oo sls
N LR W i (S15 4 god 5 ke
(4 ,3)
/0B Y. /00 Ul
B AN 10t u2
YB Y /.00 U3
/0B g0 /00 U4
B to 1o us
YB £0 /oo U6
B £0 /oo u7
/0B oy /.00 us
B - 1.0 U9
B 2y /oo u10
B 2y /oo U1l
- - /o F1

Sl SOl o&aulasl s anls pl ol bl als G ol 53 ol eslitl auls
ol oslinal 35 s Gaied A Ol L3 s el oK adige 5 5 5aSils
Ghuals pown Gl udil ol s Gl il L an s She b Lol
ol ek Jilesl S gamaily ot 5ol sl el Ol £ S s bl e
lwoslal 2551 s lesT a s (S (Kb ladie 015 e 4 3005 1) oz
Coge Gretle 0 Y aw s 5 S LS et Sl eslinad b Kiws Uy e
sl @b S
S ol 5k S b ediS ot sl el o e Sl S s Sl &l
ST Ll el el 88 s bl ol s el S35 GRS ol 2

Y J_}J} DL QSQLQ: J}-‘b LSK\IQJ‘ j"’}‘) &L.wl ol uﬂ:&—? )LS LS(J‘:"\ DL V.ajlw.& L)’:’J"


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

v AT e b shls slaccd Jslme b sla g 50k S b s

@);VY‘MmeVSl);‘_;\JUZ\;-);V\ ho s Yo wg\;élﬁw\d@w
ails Sleo past 55 ¥ Jsdr 53 ol ool oz a5 YE Ao 3 Vo o oS1 5 Sl
sl 0 63,51 il
Sl 352 00T o (S1 5 53 (Gl ol 53 4 S plandl sla sl ol S3 4 03Y
Casby (ol 45 358 el S gy Cusb) G ua b die S (ST pl s O 0

k;».w‘ chT \;M.)dd \'/ JJL'.A JAK.\:»J"LA‘)T 6uw)j b 4.-.:@_:

100 pre
%0 | q

/

Percent finer (%)
w
S

0.01 0.1 1 10

Grain size (mm)
(Y228 heam) pdils Bl (guails m5 95 ot £ JSO
A (slaoS 15 s 0k Sl S sty Slawl Lyl5 .Y Jad

(%)w‘.ﬂ; Yo 0+ Ve

(@) 515 SKhaw! 4505 ¥ioo | ovro | e

(Y228 o) il dnls Oliasiln ¥ Jgu

Soil KN
G | e | Eun | Zama (KN 2) c|c
min d max 3 u c
name ' m Y d min (k%s)
sp 2 Vo ‘o A Y Vo \Wo | Al

AT sl 2 5 ol
sl 4 S Sy sle Sl 60k S b e Ay S (s b
Sy ki OOl 6 sl s bl ety Ol o S 4 ol 0l yasiis
rl s (5l sline la jhs, 5 e oS o3l Dl b Oles s 0T e &S 5

sladde b 5 8l gladie ol ol oo sl S 5l eslixal p cpl s ol il 10



http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WAL Sler ) bladt g Al potige olid ey 20 YVeY

S5 5 iy mld 33 Ol 5 Como sy Sl ol il olde S S
5 ARGl b i, ol o wdige Blas s 8l JTodl s, sl 00 451
Ly ss oolasl 5 Jee OOSs b 3y, cpl Il Lol a8l elide b (g5ludie
CMSEe 1 Sl S a0 5 3sdoe [y i, ol Sl eslizal OIS ol 15
wobdle ol S o S B Sl Olpsa SoS elde Lo gladas
5B 5 e S, (g o3l ol a9 0 Jal i dSle placys s
sls 1y iabesl oKaws (51l

JOCINCH W S U RGO P WA B N L W 2l Sl Glige 0 s 5
G eoD s a5l ol 5 s 80 il gl S Jal s gl cads s
53 3 el el 3 e sad pla (sl Ll sad opl il Ll s &1 el 035 YD
el oA ealiza] i oyl
Sk S b s 2wt U g o Aol S ) )

o a6l (0/B) ol s iy 03 ol b s 1 IS s
o ol [l S das e 0L el s 2l el o el e il
Sl a5 das oo DL S s il o Rl et D pon o b cd bl
Gk o bl e B YB @ /0B Gl s U Al B s T
aed oo A L s am s T 580 glacad gl b e il ol e Ol
el dalgt Gty p Y B Olpaay 5 Sy dalpt (g 508 e Sl

b el Ol tlaesly (Ko bl 5 skl Gz @l bl J

DS xS Do n ) G b

b
qu :C\(Ej_'_cr M)

35S oslial VS sy bt 51 51 015 e Cr 5 Gy slaculb 0351 sy (51
:V"Ub C)\)}JO._:‘\JJ

. b
¥, =V A B +144/v0 (M)


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

YVey

500 +
450 -
400 -
350 -
300 -
250 A
200 -
150 -
100 -

q (KN/m?)

50 -

ARELGT Jde b lals ss jslon e sbs gy 6k S b o

B=450

=== bh/B=3
eessee p/B=2
o« h/B=1
— )/B=0.5

0.5 1 15 2 2.5 3

Vertical displacement (mm)

35

13380 B3l5 b (gl i pl g 53 G Ol lage 0 S

em + 30 degree
- «m= 45 degree

ecomee G0 degree

b/B

3.5

o (8l ihitie (slaasol3 s5la 5,5k b B 555 s U o 4d Aol L3t N YSs

. b
£ —Q, :\~Y/~\(E)+\\9/V\°

. b
#°—>0q, :A~/ra(gj+a\/~a

)

®)


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WAL Sler ) bladt g Al potige olid ey 20 YVt

Lo oShe ssba a8 Wl o Cowst ALY 5 10 Y/60) VAN 30e awe &y el (8l 0

il b S s 0 B Al T ALl e T gl s 53 Sipl w4 s
L s il 35l o 23,8 3 Ve abas 1 0T e 05 e 02,38, 0 31 o
B G bt 3l 51V S a8l 55 € bl Slle s ol axdls Lals gl
Dsleo 45 €(0) Uslre oy sty o sl 5 VU dsles 4w Ciliss laCy 5l ool oz

:,\J@ Cowdds Sl Lo G

C, =—\yr/vtan S+vyoa/ vy (0)
250 1
200 - ¢
150 -
N
O
100 -
50 - y = -124.2x + 259.24
R?=0.9545
0 T T T )
0 0.5 1 15 2
tanﬁ

(V) aasly 45 Cy %ywdlﬁ(o)mwdﬁ.ﬂlzﬁy‘}s:
Aol 5 b e b o (Sames daly &5 ) dal; 53 Cr 5 €y Sl L >
sl Lyl 3 5 007 ol dnidls Cowd g Gutwd pl Sleo s b oadle gl il 3 o
J;b%b%\)w\ulj}'dﬂnw‘au\.i
b
a, =~ra«+\~~(g —\vf(tan f) v
Ao FakS e 2B AL csd Soslre 53 g g0k BBy el opl s

St e b oy » B L e aly s n Y


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

YVe0 AT Jae U sl slacad sl b sl s 60k b b e

Lals GRIBI L oS ol OF 51 (Sl eal sy gl el sl asls 0L b 4 )
b > SGsba e el et Ty B X, bl S b B e b g

el 4Bl EalS A3 00 51 i 6k b e ys T Y S E T il L sl
500 -
450 -
400 -
350 +
2300-
§250-
o 200 A
150 -
100 +
50 -

0 T T T T T T ]
0 10 20 30 40 50 60 70

B(degree)

—® - b/B=3
- m= b/B=2
coomes b/B=1
—— h/B=0.5

b/B il alie sllar 0k b B 555 2 331 b e Al S A IS

Ny oo 2o Sl ¥

Sk aib s Ny oSl Ny /Ny el saias0lis 136 e & JS
U T PO F PSS YCHE S S APV S PRSP [JON e
Fp S a abl pl ced U g ad Aol IG5 pd s edalie SOl
sl s JI talS sasolls oS Sgh o

b Ny /Ny s 015 aosls (Koo sl 5 ol Cosay s ol

SRS

"l
——=m|—|n V)
N B

Ve
D;ebul.w‘aJ&J@bﬁb}&)‘f}‘d\jdn)m6&&;.:[5;)2))]@2446‘]4
:V"Ub C)\)}JO._:‘\JJ

N’ b
v L=y = [+ vy ()
N B

4


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WA g ) 5l s Aor «puoige lidoppns 4 50

09 -
0.8 - 082

0.7 - ot
o‘. 9‘64

0.6 1 056 m 058

e e .
05 A "552‘..--"

Pl s
0.4 w043 043

03 - w032 —U/. 0.34
H=0.25
02 - TTo

0.1 -
0

N"/Nv

0 0.5 1 15 2 2.5 3 3.5
b/B

v

= «m= 30 degree
eeomee 45degree

emm— 00 degree

b e slaa sl sl Ny o 655 2 ood S8 IS

N!

o’ —>—7:~/m(£j+~/w

N, B
N!

g —>—L =]y b 44/
N B

4

@)

(Vo)

Ol 5 o ool 5 sbas S T o st /10 5 +/NAY ATV sie awe M el L 60
om b 25 5 IS w5l 5 N el e .5 S L 53 0/) 08 Usles | OF Sl

Syt DLl o e gl 5 VU Wslee v caliies glaN 51 eie] s b

e e gl fadaly pl s T e sty Cad Lot K sl S €(V)) Usles

n=—./ovsf+./%¢

g:,wa‘ QLJ\)

V)

:V'"')b (V) dasly ;5N g 8 gl L I

!

N
—7:~/\M(Rj+(—~/m~aﬁ+~/9\°)
N B

4

(\Y)

AT s b ool sy BIS 5038 s 3 V680 Ll 4 5l | alail ol

o s 5 S e o Sllil 58 o sdalie V) ISS 53 SOl 53,8 0 4 lie


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

YVev AT e b shls slaccd Jslme b sla g 50k S b s

ol BlE o 3 5 Ay Ao\ Y w4 ST bl aw s s Aoy oS 3l s
s b bl B s B it ULl S a e ion dss
sl OLsly OF A

0.4 -

0.35 -

0.3 A

0.25

® n
0.15 -

Linear (n)

0.1 A y =-0.5348x + 0.6467
R2=10.9983

0.05 -

0 0.2 0.4 0.6 0.8 1 1.2
b (rad)

V) daly 53 N Gy s 6l (VY) Wislas 7] sl b2 N0 S

09 -

08 -
07 -
06 - == [(=30°(Lab)

> 05 - o= amh e (=45 (Lab)

Z 04 - =cie= B=60°(Lab)
0.3 A e (=300 (Formula)
0.2 4 = (=45 (Formula)
0.1 1 ——m=— B=60° (Formula)

0 : : : .
0 1 2 3 4

() Al 5l Jols gl b a5 L5T s fglis VY S


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WAL Sler ) bladt g Al potige olid ey 20 YVeA

Spple dal) b golgdny aail) A lis

oy Ll S b oot a6 Gl oletn daly @l £ sasr
el o &l G ol Jasl 5 s (04F) i e
Oliizes plu odd 4o 5 polis 5 golgiiy dal, 51 Jool= N} /N, B Al £ Jpur

Dr=06:%, ¢p=rv°
Mayerhof Experimental | Proposed Formula
(1963) data (Eq. (4))
Br. b/B=:/0 oY /Y a3
b/B=1 /8y +/0Y +/0Y
b/B=y % Yat3 A

Lol 5l S el ol @olgin daly & ol OF 5l Sk el &l =l
w‘ ol 45‘)‘ Mblswl?;ﬁ )}SJ.A :’b\) ﬁ.} s_))L\.FM M.}& CM.)M (\‘\'\T’) wﬁﬁ

& S 4o
oo Sl e Belg 5 e plmil &) IISLL Jlesl pdr sl 3
el oz Gl (il (6l sy sl opl ol
Copots i G S B 4 ) ol SR S s e OLE ol gl )
g el YUY Ol il ol s a5l et
st b (V) dlaly 0155 0 Gl () Sl et & Sl (g Aol 5 ol b b o Y
3
j—\w(tan o)) QY

q, = Yo +) [b
: B

Al e ials e Ui wis, Lol cd b Bl e Lot Agly JlBl LY
Ao, 00 5 G ol S b tam T A Y Sl Cad sl I3 L &S (g, sba

ol aBly ralS

\. Mayerhof


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

Yv«4 ARELGT Jde b lals ss jslon e sbs gy 6k S b o

Sl e Ok Gl s Ml GRIP e ol SBb ca U ) Aol I
&;«ubﬁb L;:.s;u L)'-i‘ Ja.;b..j L 4Sﬁ) :da;\) k;a.w\ o ealaa! N);/Ny w)\ C}'J}ﬁ
S 1y B3 L et gy 5 et B d Wl 5 Ny /Ny ol ol ool
ZJ.AJL;a
' b
N—:Jm B +(—/ovoB+.19¥f) (v)

y
@l;.e

1. Terzaghi K., "Theoretical Soil Mechanics", Wiley, New York (1943).

2. Meyerhof G. G., "The ultimate bearing capacity of foundations on slopes”
Proc., 4" Int. Conf. on Soil Mech. and Found.Engng., London, Vol.1
(1957) 384-386.

3. Hansen J. B., "A revised and extended formula for bearing capacity",
Danish Geotechnical Institute, Copenhagen, Denmark, Bulletin 28 (1970)
5-11.

4. Vesic A. S., "Analysis of ultimate loads of shallow foundations”, J. Soil
Mech. Found. Div., ASCE, Vol.99, SM1 (1973) 45-73.

5. Saran S., Sud V. K., Handa S. C., "Bearing capacity of footings adjacent
to slopes", Journal of Geotechnical Engineering, ASCE, Vol.115 (1989)
553-573.

7. Yetimoglu T., Wu J., Saglamer A., "Bearing Capacity of Rectangular
Footings on  Geogrid-Reinforced Sand”, J. Geotech. Engrg,Vol.120
(1994) 2083-2099.

8. Chul Shin E., Das B. M., "Ultimate bearing capacity of strip foundation
on geogrid-reinforced clay slope”, KSCE Journal of Civil Engineering,

Vol.2 (1998) 481-488.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22286837.1394.9.1.7.0 ]

[ DOI: 10.18869/acadpub.jeg.9.1.2695 ]

WAL Sl ) 6slod g dlor «nlige ool e 4 20 YV

9.Yoo C., "Laboratory investigation of bearing capacity behaviour of strip
footing on geogrid reinforced sand slope”, Geotextiles and
Geomembranes, Vol.19 (2001) 279-298.

10. EI Sawwaf M., "Behaviour of strip footing on geogrid reinforced sand
over a soft clay slope”, Geotextiles and Geomembranes, Vol. 25 (2007)
50-60.

11. Bransby MF., Davidson C., "The effect of foundation fixity on their
capacity adjacent to slopes”, Proceedings of theBGA International
Conference on Foundations, Dundee, Scotland (2008) IHS BRE Press.

12. Choudhary A. K., Jha J. N., Gill K. S., "Laboratory investigation of
bearing capacity behavior of strip footing on reinforced flyash slope"
Geotextiles andGeomembranes, Vol. 28 (2010) 393-402.

13. Alamshahi S., Hataf N., "Bearing capacity of strip footings on sand
slopes rein-forced with geogrid and grid anchors", Geotextiles and
Geomembranes, Vol. 27 (2009) 217-226.

Aot s (Sl ok Spplome 3 (s o Sl G B s T (S g N E

QYA S a5 5 O es o Jioles (K50 L 5T

ALl gy 1 eslizad b st mbo (505 Loy (Sl Cb b und p Sy N0

(Gas Je S glaaly w0y 5 S 1S Oles adige Al el GLOLL

YA el o815 €0l jas pwidige 0 A1

16. Hamidi A., Yazdanjou V., Salimi S., N., "Shear strength characteristics

of sand-gravel mixtures”, International Journal of Geotechnical

Engineering, Vol. 3 (2009) 29-38.


http://dx.doi.org/10.18869/acadpub.jeg.9.1.2695
https://dor.isc.ac/dor/20.1001.1.22286837.1394.9.1.7.0
https://system.khu.ac.ir/jeg/article-1-1738-en.html
http://www.tcpdf.org

