Qcﬁ
86 Ee 4-1 139 «21 Ae747 |, m ,d"Ee —lv» A % AE

]t

E¢YAEIc ceAZn» of EeYA; EadEE€f»>AINENEIZE] E
YE-{ZY EATESI [E KAz, y ALYABGZ] T UM »

VLY ELEOLTY {YeM AZ E %Y &2V IE ek AH AR BB A
LYESETY {Y M AZ & Y YEZY -BpiZ) BREE AL XN AlGRY
E€re (E»O1Y {YM AZ E ¢ ¥YLE{ZEL¥ |uY,
€f<Ac ,JuYA E»OfY {YeM AZ E (ZE{ZiAY |uY

(000000 % E CDQOD0E (6 €OBQN0, d§Z E

Ali°q
'l “EABAZJE, “80A €Viidg KA mEBZ A » WA « c« AZ{ASE AR 1B L ESABY Z £ | A £ »
cEVEEL]ATET €ErXe Fp Y €3§ REZD4AE ° ELL|SE BA NN Z]t XUl — v $E E S /oA [1A]
EEZHARIY€ E AMBAYEINT"A |1qZ¢ €oe-Z@8 BORTENREEAY “- Z yA EOTHY, YAAZn »
€llcNE&ILZ nd M §6¥d « ce AZINY Aff Z» AHEH A& ] AGYE, 6 Bk 2 EAN Asn ¥ {
|E ZAAd®A B AKE EREHAILYED “-+ ZAEBQE A 8SE3 «YE« Efe€] {FRBHOM Kk ZeBA XS €]
SEESWZBBI« kZpl “ABB& | AQATY ERERHIGEASYECRABY IHAERZERAZ EEZ»+M

d 1 Y| A48 ¥ YZ BEZAAAFY SARENBE>Zy €17 ] -{ZAE{GARAD 1Y Af§ZE

E{|Y [E|®E,I8dE»€» EKAE EH-Zy EGEALRZAFYA|T, ™

Meyerhof(1974) Michalowski (1995)) d f.Y.ZAkt Z »

A»|-—|l»
Hanna and - Meyerhof, and Hanna(1978)

Yalsle]Yie Zaos A dTX2AER Y snEVEa
EZBle Z{RE ATy ZuP X, FAY A(ETE» N —
Kenny and Andrawes(1996) and Frydman(1996) Y E | g“@g }&[{ I&]r ¥4 E/}( Egjzj\y. 84 v

, E « A Afpkamura et al(1997) Michalowski(1997) AR {H - Am AeelA {

%o AABEY fZHZA G ZUENSEBEZ» M \. Zekpution(1953) ~tAeZ -ZZbtYe UEY of
MZUE R (2R, YAEIXBA EVE]- 27>  a. sk |Adydlbc o« ZE Mo Z A< Y, f2 B ZVE O

€clE YEIIFZA vE EEIBM ZINMEH-» (57 E EAERIBAE ZBE MK » 24 3E €Y

dI§gAT de | » ML PEEfsYEDIBE®  ¢] E7zy €fqYELOY & B IREYAA
AAIAdIYEeZYMEABY " TE EAE €]+ Z] \esic(1973,1975)¢1969) Brown dtY ABAJ+ZfS+ EA-
“E-ZIdFA{A] AnAARI®] A eBAW A £ » -Purushothamaraj et al(1974)Meyerhof(1974) -
-ZGEEH2EIIBERBYEEECIAEIRZ ~Z™» peyerhof and
A{RbueYdE, EXKAERAIE{AYNMve
(Halder  and Johari et al (2017)|¢ Y
921 {E€ e Z {\M emai(2020)) €hakraborty(2020) Madhav and - Eldine and Bottero(1987)
{AmARZAD fz 1 BZAA UL, SAHA L Z» Burd and Tani and Craig(1995) - Sharma(1991)
{+ERZyf IpZi8E £ MRy AVY{
Y 73, B/AHlore et al(2017) Terzaghi(1929)

°] cAYA 6 YZH K| | » Z2YEME + Z i >eZ\Wh
di§Ad e 1 ZARE A+ Z AEA G FEAM

Burd -Michalowski and Shi(1996) Meyerhof(1980)

- Tournier and Milovi..." s{yy
Hann. and -Pfeifle and Das(1979) -Hanna(1978)
Siraj- -Kraft and Helfrich(1983) -Meyerhof(1980)

«{ E a * Z f 8Lutenegger(2006) Frydman(1996)
{E13 HEW]{* A EBACFAFEZ Ry
|AsZy, fzoY AR B ESER {uZpY AR Y

09121023519... ZAeeZ- Y AR A EA ¢
a-bagherzadeh@srbiau.ac.it | 1 E ¥{M



42-1 1396 « ZVER « Z4%<| ,m ,d"E+ —iv» A WBNEGE: ZZA YA ABxZ]A bld T3~ 2

AfTY Al« AfS8E> Ktem{ AL YAE{ 'l “AEZAtEN FAPNE-ERREEE& 7]
AAfyDipm d» ZAREIBEZAS MY |m 3 EYZEMNlore etal(2017) | ¢ { € T« €fe, W€ «
At ZYfP<EITAR ZA{ BoiM{AT Ay A%¢ E-SYREEDR ‘€Y €] YEIVAZEHX Y. Z™ »
BA « ESEWIRY fAX | A BE BpA M| 0~ AEE EA)ET§ ©F £ nyAiAll ¢
{ oRM1G 8c Z E EZ %M " »S ¢ € E YEe e ZABJA{ EZIEZfaB£iife «
EAZ EEZB oM -ZNENYZ E EEAQN  SAZ++80 Z¥EEE&E|EI§EPA —Eby ATA]
I»ZZ2Z\% E«Z AJA|Wo, M YAZFMY AYan» E€]dX§ &) LA VA rodhand win(1990). | A £ »
LA ARG Zhco Z Preisk Y 1€¥(] ... Z1 2] 37" A» {+¥PEEYARIZ|ABES EACEEEZ £ ¢
AV EMeY € R R ZEETY M |AZE>» {ZZFK Eh z® B« XA - Z5fhe {€ €Vaf»
{EREE=YA» EfBTRAAEVEIRTHZNAERTABE Yy Y {

d AV AT W ~EBYZEE]) d4B € x 1 T°«{EeZiZBMLZ -Z7»|<A{ZfANesY
|IZ-EEVYESYWZ1EE - Ed6VZe E fzISA"tAZEMAEdiIiRe{«XYAmA
EEEA|8I§€d"Y%EB¥e YE Y € --ZPT R 2@ ZRZVEO A EERAUZ ¢
E48fYe f «%ATT K] ZAgs] Zi €liZeEbEE€]dI§SA2Z-VHE | AqER
|<Z] E» ¢ B{Ye{Y € - Z{»A¥wZHE €»YKAEY
A I\ » €17 «EY-AAK | T ¥ ] AR € x Paolucci and Michalowski(1998) Farzanei(2010))
AT E 57, Y 8 bAEAF £ MAAA] .(Pecker(1997)
{B{fGaEYA EZEyZ AEABH T Yo Z A A AE g &){
AEBRYZAY|AE».Z 6 AJEZ g Yyl * EAKBAEUAEZACIBXEOD
diY BASKEEE&FI§E) I« k A€y iR e Wek{Ys E Y(Bij&rAtlal 2014) | ¢, €13
|AENEES AbR 72" GEEZAEEMZ 32 T \I<EF« EAEAL]dI§SEY R EPY
CE{APAEDY Lt K | A|AEEBZf§ diA| Efe€]
EY, mYZ2YMo MAEEZHEZHI S €> €1iPAZ &P Ep p#Mdskin and Laman(2013)
W EDEZAIM E€e @RI ZA Y » AtESY  YARAEANKkZ2EAA ZBAET»Y Za
|B¢Z E ¢ \l< €]2 «<EY-AYRRE EA&]dAE €]YE 4€ YA
e {ETe€A 1%
el
E Geolext N
o s/ M/t N\jm
(o le 180,403 187 1T
£ Sand E
§

e 09m J
(Oda and Win(1990) S E ZA é3ms €49 °«

{Z R {OBXSnjL | »S E e ®IB| - ek Y
ay,o0bm A €Y.475m uAram E | yY({
%o, @ EEISEYWEY LA | AZ RV ]2 »
A7 BATTIYULESNZA\e 12 KR, Zm



3 E-ZzZAYY &ZAbLink

,SEZ»eMdE€¥ BA{Z] f£tY E«Z1 A¢AY
E°E,I§ «YAydtyY ByEJ€k-Z]A{ A E..
diY Al« A{NA|YWZE ATZ

100 *»*

wigos o

Al
) -
0 i 1.140m
b

0 -l 2. 22 2 Laboratory ground
0.01 0.1 1 10

e <f % Lo
(mm)ci)s ol

AtZ» EYE] cYe} Aoy 2E<Ae E/

ASTMD4253 EZA{Y | BTEYX 2] B1Z " %l
CY€i50 , M EfEIN o AT Efbmez M -V
€iK|< 1Zn¢Y cz -ATY AGRY €Y} A«
{«A$< EIA] Rl Y{ NtZ» E-AGE{:EF§
Ame{ A¢V{E- SEd’igYAZgé:i(ZAYz%sﬁ?m'andLaman2013))d ecY,l & 1°«
EZA€fd¥¥2A{ SAZ™ A] TEZYe cYs} Y%|c {€y

Z] 2]1Z7» °1-f"» E<€] SEZ»*M d"A Z] AtZ» E<€] d»AZ-»

dEY<A4ulkses/e080 {o Y|¢Zf;tY . 'Iz«A(@DE{An&IAPEec"& A

EAs €] cAZf» °WZ« EZA SAe EY€AZ~AZE¢/4%1¢%|<§§Z@ Mpﬁﬁ%

Al AmAe Z] E<€] SAARMMRIY SEZ»oN £ 1 éé]zléh/l{ 'l “AB@GnEAiPe
1ZYeY dNY tA|E{€E» A Aviy €] { Y%é’!zw ABuzegt eATL- EEFE ]
(A%t WThe Ec€] SAe Y{A¥ie OF wYAg Ep és¢ 237 W o ERAOH:Y
(€7 22@» "WZ« SAe .. ZEYAC] Y+ EELSASAMEIR VM vE pe,

Efz1"s %oAa +Y{A¥%¢ EA- €] Alc 230y “Zmi 7 ﬁ‘ﬁ({%é/yeam}w
€] Al« AWY.Y E fzIAy %bﬁZaJA}Z®E{Oc|§°g}E Y B ZGX A IBRZEIwVe

YEY of Alc °HEWVWARC €EAA» 7] » 4 7 yE 3 <[ YEAe) EE €]+ 7]
EZAetd¥¥Zy E.yY{ -Z°7-Y AEAY: \?JYf& EZiAE vy AISRIZE PAYY: A
€iA» aVAYARRAEY SAe t7f 72]Ze AtZ» J_:]<€] dé}f\f N)EAE)SKB‘\@Q]CIZ§€>]

4 {A|9 Y €Y ‘SAe t™ i (f)gA Zl=» o -Zy Uu|» of diy RFEYES oY €«
t“t A] *A]€» °1-f"» %€] SEZ»*M Anife diY pz°tza Al
AWYAY L 6p< @< 4 G2): p|» EAR

diyY A«

Adoirstrip Footing ° "~ T A 1 | ARE Z %s K22
AdVBEZd M | A{% B {®]e ZhA -
LAY E«YEA T K| ET-EPA®E-EY €<

1- Loading frame 6- Model footing
2- Hydraulic jack 7- Steel profile
3- Load cell 8- Sand

4- Loading rod 9- Glass plate
5-LvVDT 10- Wooden plate

EAZ EFzZ5 -
H» o{ Alc ARZNHZZEY cZIdRey
diY Al< AlEe AA-A€I§8 A{Zm +{ Z«Y
dtY Al< A{Z"f3Y —lv» EZ"8§AfZM|« ® E
o A - L - - Aqe CE EIARIESS — ©f"]
a1, BE-RA AfSEE« @B {E.YEAGEY fWSﬁ)Y iy AEqAZ?A'fEE\lAZ].Eﬁ}Z N
W »¥E-Aw®be Z34%° .df ¥ %M 1/2A§|>>£Y;{}ty Al ljl{éfﬂ)]iizég]@éﬁﬁ; ’
JAE W ZERkT 6@ E ABYRATLY ¢ A 2 -0 BERTY
A £ 7@ Y LA 7] BBz M of dyYAASE En"y oy



44-1 1396 « ZVER « Z4%<| ,m ,d"E+ —iv» A WLNEgE: ZZA YA ABxZ]A bld %~ 4

A|9- AT X]pksn d] EE Z dVzaz)
mWY{ZZRAYd i TH{A|@Z2%Z¥LY
diY A1ZBLY~3SZJREEE T«XK«|IA
T«Yd«{ZlAt S@E-TALATT ERZPAE ¢ .
dtY BEIR«¥gmh

E« WA "¢ Y3 § A

B\ EBY~3EZ§oKAEYZENZ -Z7»
ZAI{€¥E 1, 1At ALY <AZAfKZeeY €llne
EYEIY«<A{ZEHXXKIENS) -tAE»Z q
ZA EZ{-6d “Ef» AXAFE{YA»ZKEO
L|»@E cZEEZnRWAA{Z (BIY Kt7»
cZIWM<AfyBEuUYEgA  Z{E EEZ»«M
E€ISBYEEX|A{ Y24 &« {c Z E B¢ M
70cm A “€Yroem , pAoeecm ZE]%E yY{
A),*E, SYREZEY BAlL.Y|ZBHEZ ey
dvaREZZENSLE , 7Bz 8 YAO cm pA —
o YSRZ 5% hZRe Y B EE» ZdE { AGUiP e

e €17 ¢

AtZ» V(E-YJP2ZBAE PP 1459°¢
EY —

E{YAd “« AE\D:!l “ AEDZE, A2
AQ N EEfB<Ed» AZVWAK dIA|AfyZT
LeZy{AYl CAEYE]TY ARMYEH] ‘
L.eZy{Adat Y<A{ZcE EYA - ZI-YEL «
A{Z ZI& N 7257 %A ¥ PoA%.5 E 1/ 0HA Z2]°
HWAPRZABD “Ef | AR AVEy €T Y <A
«Z(ESZY d]AH-AHIR| A{Y{2CE ¢
(ABBEZ»EEZEY AZEBIFFAE~"A»
d " Alli¢... E€ld» AEDAEfbNAY Az ¢
ATAE®RZIEZFEY <Bul1°b-f%EJEZ» M |
E | ZeYWAY--ZAHOBsa» AEZAEf»YZa E°E,I§8 ul» Y BHAT% EZY¢
cAlEb- W EJEZANM AT EISAE toY APAfzES fyvgm d»ZZA]ZyAEADb T
2 UA|n{1G2< KR< 4 G2=p|SAsAA] A>EEZRuUYEEYLY AfidelA""% YEe
AdEX|AWYeY {A€®AitTHSABSE Z AWM £
Ef+€] »S¢ & E Yl X5 eAr 32
Y 2 Al | RABR>Y B8] Z TEMET X | «
VL ATEYZEAEESA {€MEZEVEOGAA]
\I<ZYECE |89 f 1 £ Z1W Trhcd 326 cm
Bl-A@IAR{Z ZiZYERE ¥4 ZAH Z¥M Z »




5 E.-ZZAYyY J&¥ZRbLink

of A{Z"ftY {+A» 'l “ AEOABAE,I§ YAy
H|»EZAA» M SAA{a{Z 1 YAfZot |ALE>» cZdpldyn
cZezE» eY|a» {eY|oZfEY AeZYuc E:,EA oY |a» {oY | AR TN«
G®EY AsY{ <A 2.6t ASTM D854 Dmax (Mm) 4 A ¢ Y { 2.3
@N/m3) « Aoz » 17.1 ASTM D6683 Deo(mm) A] *A]%0 €~ «1.45
R ) Dso(mm) ZA A Y{ 1.2!
(%) E¢ YA« |u 26
o Do(mm) A] *A]B® € « 09  ASTMDCI136
(%) ®1ftOa |u 18 - =
| ASTM D4318 Do(mm) ZA A¢gY{ €iR9.6K-Y | Y
% ®Iftba ZyZ« 8.1 GEfyYAA 21
(UsCS) E|A] A=A— CL  ASTMD2487 GZi\E 0.8:
GAd EAsY{ <A 2.6 ASTM D854
(%) d]A—-« |*<{ 5.5 ASTM D2216 @xE€] Y|U Dy +As+z 3985 A ASTM D4254
E.yY{ -Z°"»Y AE/g. ASTMD3080 (kN/m'?)
@n T«<Y|u Dy eAez» 7RFA ASTM D4253
(kglcm2) €1 E3 |~ 0.3! ASTM D3080 (KN/m 3)
@KNIm3) ®EyY *Aez 15.7
Dr(%) E~"¢ 4]
(USCSE | A] SP ASTM D2487
E.yY{ -.E 3¢ ASTM D3080
Z A 0 ASTM D3080

EAZ" E%ZreM
0Z-1%EZRABEZYae Av'e ,SEZ»eM sA€c A
v %o Ao ENERAZ>» tHEY{ Y€« AtZ» A m
;. » = 17 Ak ALY (5pAtd» ZERBGRZ» %oeZ]
14 ReZ¥ic SEZ»+M E{A%Y EEZM Ajzm He2eG il EEAZR« w{Y{ WE} Z] ,Ad
«Zn» d"E¢ E-YA, AEZa TbifHIY Rf& "AViZ» °_Y€Ee21;§,§" m b fz>
oY A{Z7f1Y ZPiaEss) E&ANSZS] \I«
SZESATAW VA |« 1ZnANOEET sty o BIATAA A HARZEA 0Z%VR{ A{Z1
A R|c-Merd dEAAAL 1] ®EERA. €] | AL UEdIM AyZT cAAPALMEO
AEGREZW « €1°] +{ EaAdzigy tphy Y€« Z]1 A |« AfzE- -ZAgZ{»A(\BZ)t&Ai‘ Ze
A 78 CZEEDANEEAY 2N Ew(Eto€] (AW PL] 17 oY EezE> fv> of ALY
dipAAEi s ezhY kAey %iAaA A RIACALA O@m —TAe EQAMERGIZES{Z AT,
B ATTY | ¢ RG> A €]YE€] d]Zi dYEL Z]

EoE i§ Eezt al» I/—E]E.](ﬂ(rp d«{ Z]S\ﬂf]\lf,sY l1d 1@ BEAFA »

Fo Mt ABEZpbE Z4E d° Ev] 2R v A » dYE AEEI3 AeY|¢Y M«{E¢GAALY d E
(B) Ea€VA" () B " EAdIEmPEdTY
e CeAAF E 26 Z A €. thtYRe |21 Z(5/8 )
dE, €A Q| AR EEt» KdZa Af%BE
diVickz&l “ABQ XBAAIIES » ¥eeZZ]a
dy Y ARXE \E A €A TE « YEAap™ EeA A vIiAd
Y B oA 2] 2Tt K| A{ VfZBEHIE <o {{+ ¥} €«



q(kPa)E€]+Z] dig€>

46-1 1396 « Z¥EA«Z47: | ,m ,d"Ee —lv» A BANEGE: ZZAJN ABYBRADE BB 6

ZWPAIBEBETYUT “ -« ZBECA{Z 1Y €]7Y|u & EsY pan6kPa EEE&E|FTE€>
dIUYYAA E.diR5%(- %), EA W Gy feemm J°<€line

CeAZn» of Z«YA E-VD ;T B4 E€]+A] EA B SR WARZ, & EYZZ o’ A] B O
|AE» HLZE: Yo Ea ‘€Y A] d"E¢ d¥ie 1 2 DohKE EEALHTIE SE(IEK e

Z] dyYAA°EdEXuABEAB] AfE] E €]« Z](Hads8rf197@) Vesi{1973) Meyerhof(1963)) |, fz »
WLZIEZfETY Al< A"EZf»zBlY “ABEZO €fA A T VB AE tATA|Exed» ARERAYE]

AEEEE|MI§OA-+Z1d “ ABRBATAE » ANTEYEAIZSEY -ARdIE ATy
SAZE/E mPay A¥EaZyf €A Z1d+A| AfSEPEAZ ES| AN HEZEEdIS€>
JAE» EAZ EEZRIM Nt Evd CE{ZEZBmAe

PE T BE@RAEZASEZIdE Y YE]Ad-]Z" »

SAE 17912 B, yYZ° " NE Yok RAZ EEZ» 0N

{AEPIEZZRPAEE NP {E «E&A»

40
35
30
25

20

q(kPa)E€]+Z] dig€>

15

10

0 10 20 30 40 0 20 40
SIB %Ea ‘£4 E¢ SB %Ea ‘£&" E ¢
A+t BASE « YRR, &+ EJA v-ABT ° <

R NN L . . dyYARPBEAERF YRR Ea ZHA VB <
E ¢ce *ATYAEZEAZYX AZigJdyYAA°E y § ¢ A

\I@EEAGFE YA Eq-ZYE 2129 J°«¢
dyYABKEZ»

Y| ®E{sg «EaZYf I Efz$IEZfZE)Y
CoAs{ { AR PE €AAs CcAARKAY AT-¢




-00®A

,qKkPa)5®‘-7"

--72' «60-A

,q kPa)5

35

30

25

20

15

10

E-ZzZAYY &ZAbLink

30

25

20

15

10

—o—e=+B/4

—e—c=+B/6

—ee=-B/4

—e—e=-B/6

—e—e=-B/8

20 30 40

\SB (%)Ys-Ee3.c
EXtZBHYEASE « YRad " E ¢ ZHA v-A2] ° <
©=0) ;1 “AEQ

e=+B/6

e=+B/8

e=B/4

o

0 10

20 30 40

SB (%) - kH®E

EXtZZYEA €« YA E a2 ZHAV-A3| <

(=05b) |1 “AEZL

\I<« @EEASEYEARE={ ZYyE fzI%3117°«
:l “AEZf]ENiZ»

Ea E€]+Z] dBELE]*¥ZkAEXyY £€1iPe
E"Zy E 0 AZingE-Y A,

Ea ®E E€]*ZJHTESEs YEKAEY €iY E]ZE-

SEZ»+MAWERPY) AEI®@ GEZE A €] E- YA,

BEZ»> MIINRZH:Y cCAZf» «Z] dE, €»

kZe Y Ea A,+Z8 A, LuBZAE & &far &1

\i< kZe «Y AfEdeBmYAKAEY A {A] d]Zi
dIVY<PATE8ES €y o \ic kZe d¥%

D=05b Drb EY €] \le € d4AT8 Y2 EI AR k¢,

EAZ EEZALsWAE NMBRE»MZE: |, fz» «Z]

dIS€EJE-Y ~T€RKALGE{EFAENZE

Al “AB®:|«AZK-YEEIIPEEEA&2Z]

SEYIRMJAESEYWRBE]dEZ§EI<kZe

EE{ZEBEYEEYIIFEIE, €XKABY |- »

,d-Zi ¥ {0 €1 » EAPAAT T K EJoNE €>

E €10 1B|&E {Z B €1 2025 kPa A { A [of»

| Afdobe — T AGSEYY dY Y AAREEZAG A" ¢

17meg ¥ YEed - BIEEA Z” E E XAXNA 1 ¥4 A
oY panbs €12 GEA] d 7§ €Y Pk € A@ H]XK | <
LEERAE we+pia EAdEjBHE €vKA€yY
*Y|HokZd¢d E €oXAGY | 3k €& &4]| - »
JAEWE A»



481 1396 « ZVEA « Z4%<| ,m ,d"E+ —iv» A WBNEGE: ZZA YA ABxZ]A bld T3~ 8

40 40
—. —@—-— D=0 e=+B/4
° D=0.58 < ---e---e=4B/6
e ® | e o
b S 30 : % °
| 30 | —.. .. —. e=BlA ’~“' »
);\" 2 );\" 25 EREEE T 9::78/8 ‘... :
5 ~ .
@ ® ,‘
= © 20
g 20 3 [ i
e S 15 5t o
.l
10 ’
10 vg®
I -
,.))‘) 06
0 0 20 40
0 10 20 30 40
,SB (%) - k»®E ,SB (%) - k%L ®E
ZEVN T ZBYyEA €G- YRRl (=0 EJA V.ESA ° ¢ EXTIZBYEASE YA E¢e EJA v MY ° <
(e=+Bl4) | 1 “AEO (D=B) | 1 “A EZf]

E{|E.21%
1ZneY Al< ®qAT E°E,ISEMES - »Z iV <P ([REQ -EBA  -ZISPE-E] €]
‘58p] dis€> EWAvAfTZEYY A|E{cHE €KAEYZ EBLEPOMN AZIELZ EEZ»+ M
E{AV:Y ZKEEEMdt{ A]-ERZERAm 35 T1°<dT YAl oA» - ZE YA A]] Eis Ve Z3
A EEAYVAE GBwlaMAey €] %ALY | AS=thfy NAZEUE “@XA W SEZAIRZ T,
K|« Af§8€3 €y +{ M E-YAWAZ: A2 R} ek EZE oy €E{Z-» A
EY. MY % AsZ BABZAzE BlAGTY SEY.8YED AZXEA%R <« EZAY{A%¢ ATEZ
(AmA» E{|Y 11, ve M B oA AI8&» EE{Z-»EsVIA kEa &, «X§-BA E ,
Effs ZE%YAeA|« E|AZA«Z£5-E HARY €] E€]-Z] dISEExY SBYBIEfVe EER
(Alv»> %AW]Y-EZAMABEE Wl «21A. 28 SEEMDY¥BEYE] €E{D=0 %UE€eOZ
FLAC PLAXIS , [A¢Z» E°TA°eAWf E{€]-2 YAZzAR® E@WIHHEYSEY «fi« kZe A Ea
A{€f 2 i ve ® BEQEUDDEAQUS o< BEY | AR @kea BY5kPa Y
GeoStudio2D EY,§8Y 1€5 Af] oY A{z P+ €f2zY ZSEYEY, %] A {<Y{ EE]ZE»
EAZ EEZ»M IEZfe —tAe AjzriiyAE % G RS EEZEX EI§ZE] dige>
AR{Y{ SAZ ®EZ» M —EYEEM] |EZAE BF¢ (FHPM Bt Ad ETer kRE Y
TeZuBEZBAM +YE°e A] «Zl¢ 1|V A BAZ» 9 AFZE ¢y YfAK°E d-Zu A] E€]+Z]
%ZY%-Y E| | A{ Eed, §ttio®¢ |[AT] @EFY Ea ‘€Y Z] €]YEDMH«AKZdiXe Ea |,
2At A -Zy E°I»ZAE{ A E°lezfty i Ahar HYY¥PAA R dYZUARI»CAZ e %EES?
e{ Y,8Y 1€; ElEXe YARBEM (AfzAet YPD<A \kZe «{ LAIARPIMSERZ > |1¢
Al {ZnB¥EXNEEZRYEaAv» YheZ-e EeZ1 p|» {€13
{A|lv» %BZY-Y °f 1f oY cZ idZWN 1Zn¢eY A p|» {ZnEY EYE€]
HAEBSAEZL A» SEY «feodtidd A<« A{Z fTY
oY E€ERA¥ecAZ f»\EZAIBER Z]As A]
NEe™ A|BzZTRw{ “EAY e [ABAS%RZYs Y



9 E-ZzZAYY &ZAbLink

EAe €] SED» oMY |AZEYN  pihn— H|» ®E diYcehpudbfyXt8Y 1€, oY A{Z"
‘€Y A] E{OA8 %AITY|¢A8 \e¢ Z] %EVEK|JAE EEAIZIAGAREEA. €] A7 \ -
EYE]Y <A Zabe d»Z 20 crh pBem VBLIREG <o { ,1¢ BIMpPWYEEKY e S¢ €7

A{ZftY ATZ» %0eZ] %oAe oY «Zl¢ \edhoe AfZA PAY e AJAEEZI1eA{T A{Ae A
|< 1IEnCA; Ea A] «ZES PZ¥%UYY Z]-EWeEFIMr 15 2RI €+ ZAY A \ ¢« Av e €
d«{ Z] EY Av'e |i3 @E -2 Y¥Xy- 2@ A< YAUAZ; ZA 2At A cZv's %l
le@t YEAEXI® HOYhe YT« Y|u E€I3 A Lo
MZYaYY EY€] BIm{-®IANZTAY A~ |
—EY€c o{ ,uZu %EY Z] {Ac «Z] w:
Ea E€]+Z] di§€> A d"E €] EeY~¢
E Y8dik and Laman (2015)) dfY ,iqZ¢ Ev
®E ,fl,ve A AE,ne EXEV{EEYZAYS
dY€t Z] ®i-A«|IA EmAMaEei A«
dfY A|« AAZEMIASNnAW]Zi EEZn
€] Alc \o¢ T1{A.- —tAe ®1-A«|TA «|A ]
dTiY Axi ®1-Ae|TA «|A 1+ d <
%Z] ™MZ u ,SE S K% 4Gy
€f°Itbt BEI3FEZ»+« MEAT I hff Z»
AfyE$|o+Z % Ad»Kz AEBEZAY
‘nu ZEERZA%{XE 2B AR N <A
nzZdtyY AEEAT AtZ» °Y€e ,AM m ! fz
{ZnEY EYERZALXL-FPAN E"Zy A{Ae
AEO A Zz@%¥»{zZzE» AEAY+. Z] EN
dty AAREZERTY !i “
tbt A AfzEe €0e¢ {*A» AEBOZ¢b¥Y. Af_ NS .
‘YECEEATE oY EeZy ATag o{ Y+ %Al [EAS ;ﬁz] EZh e
Eft{ ®I1-A«|IA «|A 11 —tAAEPALY ZCE§ dEZﬁEI&
Al<f-fA» %Atk d]ZiAdVY €L zf CE&G crALTAY < o SEZ»M €laf» EZ/
E€is AeY|cY EYE] E{|V EQSYA- Y|¢Yk/’3§§yf ({)"%’{ Vg4 s€E— %EY +{ df
A|E{EeDoi d«{ Z] -Zy A{Ae E{A14Y' 4 SZETANARBEREY +7]
EAI » t"f A] E]Z1f+{ EY€]daN SEZ ﬁ@& {%ég‘?‘\@“ %WE)AW' d¥y 1EZ»
d18€> ABEY{YEo *)€E°e HA»eM IEch {A‘}ZZAA(*V%/I/“YAXEOE '8 pl> -zy A{Ac

JE{€EBt€] E°E,I§ p|» ! fz» EzAgmﬁl /Hg /ngiqmwﬁm@mg» . {

As€— CZEBTZ AP LY {+A>» €|of» . ZAAEE{f —§Y€< EHiPeNdY, ERAZMEYA]

diYZAIIAOINh%{\;&:EZSZ—.»{Z 1Y A~ AfuehkY IEZf; EA. €] SE:

\i< ®FE BEEa Zfl@TObﬂ'th%Ym)'Mo HA’USGJ'-CT‘ A\] 'Y\: SE%»'OM‘ A.\./\ m E,y
E€t «{ ThE» {A-8Y -YeEuykAAsE Y ¢ VAEPYRMS0d d Yl Y

AEDY ZAYIZ»€"] «{ Ea +Zf§e CZCEéZ»A-IW ?‘R A5 Al d7F ERE M”i); ®E
Ei €] { A)) .,fZa>9/4EﬂEYA‘ ,6{ ZlA AEO AEO C A {A]( EO)) B &ZTTbi

d 116 g .Y€«°_Y€? zqcnfx AiZE*AA] An mmﬂyY{AY- -7
t"F A] Y%|lte Ze Buo YE0BLEY ¢ {Ac

[< AeZ<Y A-Z-» UEY 4R YK g EELA «72
{Z 1Y A] E.I"f"» E{OAS§ ¥%,z» ®E A|< E

Z]

E{IM|ANEZF¢



4101 1396 «Z¥EA «Z47 | . m ,d"Ee —lv» A BANEgB: ZZAJX ARYBRADbE BB 10

04.07 kPa AJ75kPa Y EPJZEEY,8F-YA; AT EEEZAED AMEABPM «{ A~ <A~ ZY
B €E{Z-» A%A EYEABITHLHIEE> AY |6 QEEZT Z] AEBZ €3G (] |AEZI-» EY.
dE €» «YBKAEYYAZa SEY,8Y Z] A {\Y{ EZB]ZEA EZKLJARERDZ] EEMZ] dI
AmAeEB|SEYZBY \i« Ar. A] d*"¢ E€ERREZUIGIKDESYFAZ ™ A] €nA» {Ac €f°gA
6 UA|m o«f SEZ»eM «BRAZYEEEZH$IMJIBEY I Vi " Ezf ZRAVASY A|«
diY Al A{Y{ Y%zAhgd &« R EEZAD EEZfo M ]dt{ A]

IEZfe —fAe %M %AILYEAT-Z7 Z]deYf AmERYTAIG P @EF |} 2] 6EZf; HEY
Ye ! fz» —EYE« EYE]ESERAZMEL]ZerAl Al A eBBA |EY B) Edd " E:s AT
@Ei~vesEsxemyw E{|Y E«Z"-|» |A{ SAz~ {AE>» BWXso dr ¢
Al fz» cOZEYEZEte)Y A{ {A|v» AZZ»YdWYAREE«{ E«YA; Ea *Zf§e¢ Efe:
Al «{Z« *YABY AL€ RBYES Yo ®FQDEEZea coERiIBB Ay A» Al RAAEVYZ]
€]7Y|u *Zn» T°dEHGLEZAEC{AYs; SRHAYV2Y |-» A] cAJlRokrh" EEZHE |- E€4+27]
diY A EBRNEZ/E; E€]-Z]SNEE> 6 ZFRARM>325%A EN" ¢ d"@®emmY |-» A
SEZ»eM 2 B pMYdt{ BI€E] d»AZ-»e EZfA e Yotda 4“1 « AR W "I
EY ARt « ZBZIAY E+<ZEME] °1-f"» %ETXE, |EZfe d8YTA] < AH2{ ¢OZH ¢
ULS [A,"» IEZf¢ Y{+AM W N{AJTEYERfz: °A A E€]+2] dig€> PAED « -eZ¢
Ao AfBZHAIm «{ Al<« AWYeY cZvi“Abc ARAY €EdBDEYBAZEIYZy °f 11
€ EAe €]AA AR A1 ,6 ey AFAIY N« AEAY. SIRESYZIHAA|»M df{ A] IE
E{|Y IEZAEWZE; \le€e Al !l “ AR | %A P} HaFEFREEA |« %il e E€]+Z] d
[AYA @AM «{ Al« AVAYYYAGHIW dEZBREZ»M %A A»¥FYZ}PEAVEFEAXm « {
Ete AEO dAZE»®nEE:;, BAZKEGZ»M diY AF8€3 €m¢ { E¢YEV] ¢Y|-
-Zy E€]+Z] dig§€> €] EAmMAe 1]
IEZfe, VeaeHBgR°« {E¥~EiiPe I
%Z@E AeZY%<« SEZ»+M EaHZN
AeZ]Ad R EASASM GIZTIHEE $¢
EEZA: %Y SAZ™ ZE SEY,8Y
WEEfLIve WEY of pzZj» %YAAY:
1% (1) AeZ%«< d e A] d* SEEYYzT
E€]+Z] digsw SKBGEEe|] A Af -
Al<1Zn¢Y EA¥YEAZA Ykge dAi; Y,
E]ZE«sY EYE] |¢cYAe E» ,E°E,I

{€13 oY EA»A®EARS » Y
Z] SEZ»eM AA€36,ddAY nA |of A[Y |
B €f»YeZa €E{Z-» €EZIZAEDPVE —eme
*Y|-» %HEY SAZ7 Z] difY E€]+Z] dig8€> €E{Z-» %E€eO0Z] EY+Y{
E€]+Z] di§€> «Y|-» ,\ic EOQOZ] A] !|IOZAE BAREAARE-{+ £ TR v.18Y ° <

e Z]

|J&2E SAz™ BEE{Z2%¥ €] “AEO
EAZ @BEAP¥ Mz -puAfmfe . N ) N
Rdvic d-e Bak| Ec1z] disedise dISEPAE»LZE¢ | fz» —EY€c «f A|< 1Zn
d'e EEzm, EEzE) E€l-z] €E1iPe LMVESABMZA I]ZEAEO ®E %{A,8Y
(EAZ" E E ZB{bWM Z] E€]-Z]|BESRAZAE ¢ %iATYaA 1EZTe |
Qu(KPa) | Qu(KPa) SEY,8Y \Ike YRy £Ya B «~X§-BASEY,§Y
o] OSB3R 38.43 E&€]+2] dise> i< Ar. A EaE%i] A 7§




11

E-ZzZAYY &ZAbLink

E°EIQBEAY EZA E«Z -|» EYE]
.dtyY

E2 AeZYu<EdPeB ¥ AhZEe Al19Y ° <
eZn» d"E¢ Ee<YA¢
Wy

e

2AZYu< SEZ» M]Zm8 YER®Z v nif
_wviw

—
I N

: =
14A«ZY< d"e E{ALAMEEZMAE Anif¢
eZn» d " E

d"AJEmE YERBEY NIf
14

AsZBeYA; Ea

\  Z|AT55, p2A/2¢f B=Y 23.750 26.19
3 T=5, e=1/3e, B=0 22.560 25.67
4 T=5, e=1/4e, B=0 22.410 24.92
5 | T=5,e=1/2e, B=0 22.040 24.15
6 | T=5,e=1/3e, B=0 22.246 23.78
7 | T=5,e=1/4e, B=0 22.459 23.56
8 T=5, e=1/2e, 31.789 29.49
B=0.5B

9 T=5, e=1/3e, 30.223 28.9
B=0.5B

10 T=5, e=1/de, 27.771 27.21
B=0.5B

11 T=5, e=1/2e, 25.620 26.44
B=0.5B

12 T=5, e=1/3e, 26.685 26.14
B=0.5B

13 T=5,e=-1/4e, 27.235 25.86
B=0.5B

14 | T=5,e=1/2e, B=B 34.071 30.24

15 | T=5, e=1/3e, B=B 33.378 29.78

16 | T=5, e=1/4e, B=B 32.292 29.28

17 | T=5,e=1/2e, B=B 29.500 28.66

18 | T=5,e=1/3e, B=B 30.558 28.85

19 | T=5,e=1/4e, B=B 31.250 29.57

Z1EAIZ FA Y A[EEABRa Z {8 - Z Y
EY@PA Zi{p|%ABM!] “ -+ZAEO
AEMINANE A +FE E»XAEYERYZE oY
cAey df fSEYEX )£ d g €8] <
AeONENSHEEZEY At »E Ko YANA - Z<
{AY¢

disehNi< -Zy E|MBESZ: -AEO

diY ASIB2ZVEZyERT TEfzPMEE]Z]

\[<ANYE aA  «MF €EoKAENEINEY.,]
diY Effv){
SAZKENnB=>0 E; YEWEZB-YI APZ¢-AEO
A (33.6 kPa AZB.56 kPa * ¥1% E €]dZ§ &fE 1]
A Ty AKENBEEE |d 7 ©F (Z B £ 1 UEY, ¢
dVY ASEE${
diYwhEy ¢ {, IEE]dEgentefy,
A~ ook |0 M{AE Z€LI <A E A VEPte-€]
ATSAR | IM{AE€]dEg €N AEQRYZBY

2025kPa A{A|v» «{ d-Zu €j7Y|u *{ E€]°Z]dQLgpﬁ@i{%ﬁ'ﬁi&m%Eﬁﬁchﬁv‘]’

—EY€<« Z] ATEZ-» +{ E€IFZ]€U48€> €E{Z-»

AADEY BIAYT —FAf» cA— A] A$Z$EMNYAAEMEZRERIIEREEZ - »

€A EYE] SEZ»*M d-Zu S« ,EAZ’

EAVZRA B2 A0&ELY Gk Z M o EAZ@er T ¢ Y



4121 1396 «Z¥ER «Z47 | .m ,d"Ee —lv» A BNEgB: ZZAJX ARYBRADbE BB 12

An. oY EHE B>k BEAA €iY %LEY d tA EYE] E€]+Z] dIiSE> Y| VESIEI] A
{¢Y{ E'f°] E¢cYAEI< EYE] oY|~» WHWEETY. A kik§y Y |-» %E
A +ZASA{BYZE] !l “ -€XLZAEBDY|u .dIYYA we E"ADE&}-o¥ sKAEY oY |-» %E
E¢YA€I«c kZe A1 IO &8 B YESYEE{ZADAZ E ¢ E€¢ —]YAe oY feZu IE;
A |BBESAAZ Ze EEZA AKZE]Z] dige> RITtAYAAEEBA 2] A« %Il e E€]+Z]
kZeeZ® W |<ZM» E¢TZE€tiaZu LEYLEiYe E€]-AF YW1 ERARENZ BEZixs M
{A< Ea ‘€Y Z] €]Y€] \iA|« %il e E€]¥BAA8B0E; ZHAs —tAe A|<
AT |AA{ E» %ZE¢ E{|Y AE°E, 18 EZA A{Y{ E]ZEP¥YKZ0»Z/EAe AZ EEZ»-
AE€» oY keZy EBHZZIEFKYE« E€]+Z] di§€> Y ESNIERASTBYA €E{Z
COZUELYAEI« ®E €F°] «f{ !l “ AEOAnATYy Z1EDMYI] % ¢ ZA % Ae Al dr"
E» €iA» E€]+ZR0d38§€+€¥|-» €] !l “ AEO oY Aq B & EAIZAdTEEZ » M
AEARVBAE " S"] |S4EY Afr.Y A7 |<Z], HEY.EJYAASIEE]Y{AY €e<A{ \lc Ar. A
|<Z]1ABHZ » «Z"eY A E_ yY{ -Z°Es¥h» €EPE» &) kKA€y SEY,8§Y Z] E€
d-Zu EAZ EEZ» M —EY€c o %AAAGK A~ A] ¥« QEHYABPHEA E
Al< 1Zn¢gY \lc« kZe Ze A,+728 €A EXFEERE WHEHZAL@qA™ ...Zl-» «{ cZEE]
UEE€eOZ] EYE] E€]eZ] dISE> oY | »{HEAVEN VN EJEWA EZie{ TWZ » «{ 0Z
EYE] *Y|~» BEEWLe YAKA Gy Y |-» p|» EZA>M 1ZngY ,...ZA%» <WEYESA
We E"A» oY |[=a» o E, €» oY kA€y ¥YA-%I¥B&R®NY] EZAZ] «{ ®qA™ ...Z1-
JAE» A{A.zzf8+ E,  SJaAAEEMI]A -Z"» %UEY E
dis€> EEEo»]|YAe IEZf¢- 1. ve AdAB n®il]le A -«Z AEZSERBAAEOr K} EY
®1FA A ¥YMABI»EZR»M di{ A] E€]-Z] .{A] E€]-2] di§€> IEZf¢s €] !, fz» E
al-fdz  EEZBfM A] E€e ®E{,; €E{Z-» E€is Anifg
%o Ae TN EN]Z]AH§E> €“Zu EAVE By, YORBIZn» of E«YA; Ea «Zf§e ,€";
E€]+Z] di§® 2VFHAe ZAA€I» E<AXe @qA™ ...Zi-» «{ p|» SEZ»eM oY A{Z
%o Ae Z»Y difY cAzZ f» AZ'GEEZ»-A/I_u{¢\@|A|M%¢HTHZ.w€AZE@M€]ﬂ\I’ve
Yo 3l-BAdY IEZf;, A] E€e ®E{,¢ €E{Za A %2ZABAA dE,€» «Y KAEy cYEiY EZ
{Alu «{ M Z] A|>MAEY IEZf, ¥QtyYEM. €] AT E-YA; Ea EEZAE, E€]Z

d%%% L ZIWER] Al [ZATAWZFAmM oY Ei YA€l
kZe A |1 “ AEO Y %|c «A{ Z] E€]+Z] dd§E€sEWAR - Z~» %UEY «{ A|l< A{Y{
*Y|-» SEY . §VER]SENMENAE, YAEIAEE]-Z|vadsBgKA€I< 1T “ -eZ¢ AEOD

Yal<« ®E{,, EA E E"A»EQE{Z-» Al |RE»>SAZY KA Ea €E. -Zy °f" 1t Efzt
|E»ESAZ™ E€]+Z] dig§€> E¢YA€l« Ar. A]



13

E-ZzZAYY &ZAbLink

f'T i‘ioN(”‘ooio_fz
1997.

Hanna, AM. and Meyerhof, G5, “Design charts for
ultimate bearing capacity of foundations on sand
overlying clay”, feftcfs f:—%="SfZ&Pw}
300-303, 1980.

‘A revised and extended formula [or
..fz

Hansen, B, N ]
bearing capacity”, fe<*S f'—1%..Se«<
‘ x~PR5-11, 1970

Halder, K and Chakraborty, D “Influence of soil spatial
variability on the response of strip footing on
geoceltreinforced slope”,

T—1..S+122 2820

Johari, R Koomen, R Pekelis, L and Walsh, D
“Peeking at a/b tests:why it matters, and what to do
about it, "'..fftce¥%oe ‘M —St xy

e—fref—ctefZ teTF"fe. . % ‘o
fet [f—f <#PIBLT7-1525,2017.

Keawsawasvong, SThongchom, Cand Likitlersuang,
S, “Bearing capacity of strip footing on HoelBrown
rock mass subjected to eccentric and inclined
loading”, "fes’ ¢ "fe—"t %= SePP489-4

200, 2021

Kenny, Mj. and Andrawes, KZ., “The bearing capacity
of footings on a sand layer overlying soft clay”,
F'—1...Se<"— PR 339-345, 1996

Keskin, MS and Laman, M “Model studies of bearing
capacity of strip footing on sand slope”,
T T Z e %o T FARE98-711, 2013

Kraft, LM. and Helfrich, I5C, “Bearing capacity of
shallow footing, sand over clay”, feftcfe
F'—-%...S«<...[,298B'—"+f Z

Madhav, MR. and Sharma, &N., “Bearing capacity of
clay overlain by stiff soil, ‘—"«fzZ ‘'~
*%oco T "co%o & £Pv9]-1948,61991

Masayuki, H Yang, W Shintaro, K, Yukio, N and
Norimasa, Y, “Effect of fines on the compression
behaviour of poorly graded silica sand’,

tref..Sfec.e feot DR(1) PR 12738,
2017.

Meyerhof, GG, “Some Recent Research on the bearing
capacity of foundations, feftc<fe
Journal 1(1), PP 16-26, 1963

Meyerhof, GG, “Ultimate bearing capacity of footings
on sand layer overlying clay”, feft<fe
Journal 11, FR.223-229, 1974

Meyerhof, GG and Hanna, AM., “Ultimate bearing
capacity of foundations on layered soils under
inclined load”, feftcfe 1'—%1..Sec. :
PP 565-572, 1978,

Michalowski, RL., “StabUity of uniformly reinforcgd
slopes”, —efZ o F'-F...S
i‘i.N("l'.i._fz

RL. and Shi,

Michalowski, L, “Bearing capacity of

‘.’——:t”. f.T

MZEt %t <o

ref7

t-F..

F'-1...8

F-1...8

o Yo cWikY e 62T W

e —th —77

“1~iu)

ZmY€»

Bildik, S. and Laman, M:Experimental Investigation of
the effects of pipe location on the bearing capacity”,
Geomechanics and Engineering, 2015

Bolton M.D. and Lau K., “Scale effects in the bearing
capacity of granular soil§, ”‘...tft<e%e+ ‘°~ —St wx-§
e—f"ef—ctefZ eTf fef fe <Z .S
f—e T f—<'e %o ¢ Rioldx3dadeiro, Brazil, 2,FP

&+ 8967898, 1989

Brown, JD. and Meyerhof, G5, “Experimental study of
bearing capacity in layered clays7th <e—t"e¢f—<‘efZ
“etfrte.  f ‘e <7 F..Sfec..e fof
Engineering Mexico, 1969

et f

Burd, HJ and Frydman, S “Bearing Capacity of Plane
strain  Footings on Layered Soils” feft<fe
F'—1...Sec.. [ 24, PR2A3{253, 1996

..fz

Blftton, SJ, “The bearing capacity of footings on two
layer cohesive subsoil’Proc 3 Int. Conf SMFE 1,
PP.332-335, Zurich, 1953

..fz

C()e‘rato, AB.and Lutenegger, Al, “Determining intrinsic
compressibility of fine-grained soils”, e f 7
Y F -t Sec. fZ fet trieT<ieete—f7
Vol wyva 8 ‘PR 872-877, 2004,

-%0(-:

Iéarzaneh Q Ganjlan Nand Askari, F “Rotation
translation mechanisms for upperbound solution of
bearing  capacityproblems”, ‘el ——1"e fet

<..fZ Geptethnics2010.
*%o<et1"0Mea wxy | &

Frydman, S and Burd, HJ,
bearing-capacity factor N”,

“Numericaj studies of 5
f—VefZ ‘7 t'—%..Sec...fZ


https://dl.acm.org/doi/proceedings/10.1145/3097983
https://dl.acm.org/doi/proceedings/10.1145/3097983
https://dl.acm.org/doi/proceedings/10.1145/3097983

4141 1396 «Z¥ER «Z47 | . m ,d"Ee —lv» A BNEgB: ZZAJX ARYBRADbE BB 14

“Influence of model footing diameter embedded
depth on particle size effect incentrifugal bearing
capacity test, ‘<Zs fot ‘—eBFR) PRI
356, 2013

Valore, C Ziccarelli, M and Muscolino, R., “The
bearing capacity of footings on sand with a weak
layer”, £=%..8ec...fZ f RPf22% 207 W

Vesic, AS, “Analysis of ultimate loads of shallow
foundations”,ASCE ‘ —"«fZ ‘= —St%
et f—ctee (99(EME) PP 45-73, 1973

Vesic, AS, “Bearing Capacity of Shallow Foundations”,
Foundation Engineering Hand Book, edited by Hsai
Yang Fang, P. 144-165, Van Nostrand Reinhold
Book Co, New York, 1975

Wu, Y, Zhou, X Gao, ¥and Shu, S “Bearing capacity of
embedded shallow foundations in spatially random
soils with linearly increasing mean undrained shear
strength”, Comput Geotech122, 2020,

““Z ..

footings over two-layer foundation soils”, *—"« f Z
T'—F3...Sec...fZ PRAIEAB 1WA

Michalowski, RL. and Shi, L, “Closure to “Bearing
capacity of footings over twelayer foundation
soils™, ‘—"efZ ‘7 F'—F ... Sec...FI6.c%oceF T "<e% &

Michalowski, RL. and You, L,” Effective width rule in
calculations of bearing capacity of shallow footings”,
‘.x__:tn. f'T :tl’_:u;ggg_s.(___o

Sfec..e fof

Oda, Mand Win, S “Ultimate bearing capacity tests on
sand with clay layer, ‘—"¢fzZ *°
Engineering 116(12), PP. 1902-1906, 1990

t-t..8ec. 2

Okamura, M, Takemura, Jand Kimura, T, “Centrifuge
model tests on bearing capacity and deformation of
sand layer overlying clay”, ‘<Z+ ‘—37(1), PP
73-88, 1997.

Paolucci, Rand Pecker, A “Seismic bearincapacity of
shallow strip foundations on dry soils”, ‘<Ze fe%
Foundations 1997.

Pfeifle, TW. and Das, BM., “Model tests for bearing }
capacity in sand”, ‘—refZ 0 t'—%..Sec..fZ
*%ocett” <o %o , X0% P 2112-1116, 1979,

Purushothamaraj, B Ramiah, BK. and Rao, KN.V,
“Bearing capacity of strip footings in two layered
cohesivefriction soils”  feft<fs F'—f..Sec..fZ
Journal 11, AP, 3245, 1978.

Siraj-Eldine, K and Bottero, A4 0 p——T% $8'F "<cofe—fZ%
tt Zf ..f'f..<—%" ’‘cefchetdet &1
'—Z7t"—Z%e— 5% fcesi—feftZfec—% 104
t—f..8ec... [2987T—"f 7

Tani, K, Craig, WH., “Bearing capacity of circular
foundation on soft clay of strength increasing with
depth”, ‘<Ze ‘Aey{, PP21-35, 1995

Taylor, RN., “Centrifuges in modelling: principles and
scale effects, +'—1...Sec...fZ Téchabdlogy- %ot
(Taylor R. N. (ed)), Zf..e<t o fttec.  fof
Professional London, UK, P. 19-33, 1995,

Terzaghi, K, “Effects of minor geologic details on the
safety of dams$, +°Z'%o> feT e%ocoff"coe% ~'7 foeo
fet tef " <"ed of’c..fe ee—c———1 coce!

T fZ27—"%<..fZ %oceti”ed t..Sec..fZ —
PP 31-44, 1929,

P

Turker, E., Sadoglu, E., Cure, E. and Uzuner, B. A,
“Bearing Capacity of Eccentrically LoadedStrip
Footings Close to GeotextilReinforced Sand Slope”,
Canadian Geotechnical Journal, 51, P.P. 883b,
2014.

Tournier, JP. and Milovi ..DM, “Etude experimentale
de la capacite portante d’'une couche compressible

d’'epaisseur limitee”, +‘—%...Se <" —PPx311x
123, 1977.

Toyosawa, Y Itoh K, Kikkawa, N, Yang, J and Liu, F



	شماره استاندارد
	مقدار
	ویژگی
	ASTM DC136
	2.38
	حداکثر دانه�ها، Dmax (mm)
	1.45
	60% قطر مربوط به  D60 (mm)
	1.25
	اندازه متوسط دانه ها D50 (mm)
	0.9
	30% قطر مربوط به  D30 (mm)
	0.67
	اندازه مؤثر دانه ها D10 (mm)
	2.16
	ضریب یکنواختی  Cu
	0.83
	ضریب انحنا  Cc
	ASTM D854
	2.66
	وزن مخصوص دانه‌های ماسه Gs
	ASTM D4254
	19.85
	وزن مخصوص خلأ حداکثری γdmax (kN/m3)
	ASTM D4253
	73.73
	وزن مخصوص خلأ حداقل γdmin (kN/m3)
	15.71
	وزن مخصوص خشک γd (kN/m3)
	41
	چگالی نسبی Dr (%)
	ASTM D2487
	SP
	طبقه بندی (USCS)
	ASTM D3080
	38
	زاویه اصطکاک داخلی
	ASTM D3080
	0
	زاویه اتساع
	شماره استاندارد
	مقدار
	مشخصات
	ASTM D854
	2.68
	وزن مخصوص دانه‌های خشک  Gs
	ASTM D6683
	17.1
	وزن مخصوص γ (kN/m3)
	ASTM D4318
	26
	حد روانی (%)
	18
	حد پلاستیک (%)
	8.1
	شاخص پلاستیک  (%)
	ASTM D2487
	CL
	طبقه بندی  (USCS)
	ASTM D2216
	5.5
	درصد رطوبت (%)
	ASTM D3080
	28
	زاویه اصطکاک داخلی
	ASTM D3080
	0.35
	چسبدگی مؤثر (kg/cm2)

