AR IWAY Oline 5 5l ¥ 8obod otin Ao puntige ulidcppn 44,2

Ul (SR (oidi y3 Cao 9ls (5LA yol by (y2add
Jue H ealdiwul b ) 445 0 gan dalays,y slasla
o g3 (g S
ONS 28zl € S 3 e
s Gpallora dalsa et o8l (g TS (58
O sl8zils 155 54 LLOLe
AY/EIA by AUAGEC TSR BT

s S

.

il ol pen IS b il g, gLaS L b5 Casslie s mel il 535 ek o) sen
Silsl el (sl s S L es) s gl kg ISR ) 0 Seee
Lz (b3 e Oliious o (et Sl SISO la )l e ) slates
S Sl b zeglie sla el o bl sl LG Lles S e axidS ans
Sl gt pulal o 1y reslis gl )l cpmess Ol (asie dibie S s LS
G el eslie sla bl pess Sl G S s S ol 3 S (S5
Gl bl Gl 2 s ) ol O b s 53 by, BT g L
Sl il bl cpl o oSl 4y g adlie b ek (45505 S (glaesls
©osls S il opl s edd i 0l YAE zeslis 5 SOo ols el )l lels SiSG g55
el s s o 5w bl Blod 51 Jies sbas besls opl g ol o0l
Olabl s by 5 s Slos! 55 oSl S 585 (gla el S350 s o o)
leodls Ll dsedls Janes Jos 5w poedle il sn S L1 Jp3 LG
Coaslie gl b e (sl bt S S, Jde llS cpl 5l edd gsls S
el s sk depd) sy sl el (S Slosadt e
Sl el i 4 3B Jed BB C3s et £l Jie sl sy S 1)1 (et
el bz Gble plo s Shass Al St ol 2S5 o e slis

Bt O g S5 de (T o s 2S5 sl sy S g S slaely

ghorbani@guilan.ac.ir = Js st 5 °



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAV
dode

S5 Sl e (e eSS Sy bl Bl ple S
dome S 03 5L e b sl el B S e Ol 53 b sl s 5,50
wlolbs oo bl ol dmes e O meslis lajull 5 oo bl
Casb Olen old (S5 sl el e oolpen il gy SasSbs (SeST 85 sl S
Sl Lsly 5 (St b zeslie gl bl 5 (P) g jorle (@) S
sl Sl s el 31 IS

oo 0 Ol dea Sl gadane LYs e S S SSST 55 la el e o
2> sl b 5 AT o Seslul stz Gla i, Sl (Sl S e gl
(S gas 3las 55 Cusgdee 5 sl e Ll else o ilel plowil sla b,
Rl Olg o e ety Mg oo Lo R g5 mmld )3 Olsl S Sl ks bl el
S W¥ou s (e 313 s S sl zel il sl |y Sl 5 aseds
sdas |5 sladisle js ool (St slagY slopal adaie a5 LB Cany der
sl zebly (S b ke Landy A5 sba 5 Culhs (aadge 53 SslE S
e 03 ool sed coaw et V] AS o Cond sl gla S 51 ik glaS
sl bkt (gl e 0T St gls el )b (ool ko ¢ e S St s

5138 laesls ool o (slon o5l sn Jome SO SEST S5 sla il e
Lo s sbas Al e Laesls ¢ Jome SO (baosls Julows 53l Jlszad Jous OF 5l ol
Lt gz 213 esls L basls o aS (B G b

Sl slajantls 5haslizad U aesls SuST, 5 55 a8 Ol dbsesls Jitas Lo s
Sydie e besls w3 S el nl s Nsdoe Soll o 5w hoy
e 338 o dll S sla el 5l s3,51 (et Oluabl b 3 e

ot oSl 53 e Bt Lol el Laesls (ke daesls S50 s el



VAV st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

Syi e Ol SaSl, b yaxli b ol uss ol Ol ol baesls 5 35 g0 Sl i
LY] s Waesls Dl i g o 5 ilisls dasls (SAST oy el slaast s 0 Sogs
e Ll e 5 Laesls w5 B daesls (SUSTy 5 S e laparle el
S 53 S agde pan SIS 5 Sz ok 53 L bedls mip s s
S 0ol SlS a5 sl o 35 @b 3 OO sy pde basms Sl olas
Ol w355 gl 5 Sute Sz Sote polie Sty SUES L Olinl m 5 i
S ok 8 SaiS ol e S i eSS pslie Gty baesls SaESL
Yl by SNl s sl olee el s el ST BB s e (555 Ol

RO

S e 05 5 o5lanal ,Uljda&ugﬁidudup\)gwa):ééﬁs =23
= St el b sl iy ol Dol e la el Kos el mall
ST S 3 sl sy ol i 3550 0y e 5 33,8 (om0 3550 0l
Sl e Sy go e S, Sailadde 3leslizal b bLiI ol Ygens 355 o 5550 0
S sla el slias 5 Laesls uf.,\_Slf ool s u"}’:““;) Jde Rzﬁjt;}
3y o end IS 56

Sl 0L 8 o 31 Sl goglie gl bl (e 5l Godo 5l s
L oadlaie pl Sl gt dslin Ol ulisl pl 2 5 ol 0l ol wils s, B T L &S
wilia ol SESS 55 sl bl bl s p sl el sl S ald 0 Gble L
el ok (555158 SBT3 adlaie ol SO 5 (g slatlesl s L
Sl alul p daes SO 5 (S5 slahlesl mls ol 4 Laesls )l e
Cyer wdlie geslie 5 Sopd e bl Sl sl peeres ledd iy SOU
ke gla el (S Oljpe oy ot algs 3 el 0s S &) 55 0l
2 Seslie Sla bl e Gl g A e piie di O S5 ladds il

&L.w‘ e%b;ds\)(dbéw uﬂ}LJ:_}&LJ}J&) Q‘J:.Awhd‘



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAVY

w38 Gl s 5o

e 5 s 1 Wilodd ol s, SSLE L oS (gadate sblis Oliime O 4SU

o S S5 Sl e Dk s Vs o il S 60U
oo Jle S s e Sleosar Sl (08T Tl les esls 0L bl
S sl Ol 5 38 s b obaale Y 5 Y e (T banle ey olos
i R R g B
e sl [3Se3 oty Sawl &l CI5E 5 st LA sld L2Se) Skt
OLES 55 (gday Sl > (VAVY) d Koo b 51 V] S o (5 o5 557 5
L8] S o sm & i 51 S S s s A Sasl Ll a8 sl
S Wsls 0L T G Sl Y Gas g s Slides L VAV T ) 5 TS
St b p3lie Salg 3 5 S (o Sy b w8 S8 S (L i
Oly 1) S zeslie gla el 5 Cusby Ol o6 e A= 5 Sloy A= o il sl
s SobT sl s (0887) s 5 7Y el S5 la s esdle [0] s S
Sla bl ! w55 5 5 Sbe (Dl S o ol LT Gl Ls o a5
St aSow b el ($ome 5 Sl A eslie sl el )l des 5l S &
53 b s ilesl 5l ol gbaosls 45 Jlsl s coanl 4 a5 L [1] Lles S ixe
bl slaiasn 0989) Yl S 5 N0 Wl el Slosas el (sla o
358 «(SPT) sl 358 la bl Lol b gla ol BB o sax 3 (g3t
35 2 PMT) essy 5 OMT) islisl (VST oy 2 (CPT)L 50
Gi\:.', Sy Ches ol wi;L:» Ol 5 cdisls <=K>.L'>| Slawle 5 €y, glass
5 4 ot (Sils Lr Slailesl mls 3 o a a5 &l 35 sla bl
b la bl 2l 3 Sl OUT oy bl 2 ST 35l (2lesT 550 S

IV ol oy oS sl Ol s 51 5 P glawle las (¢l 5

y. Lumb y. Singh v. Lee f. Lacasse o. Nadim
1. Phoon v. Kulhawy



VAVY i O S5 e Sl eslinal L 0l oy ey et el (2S5 (3 sl sle sl (e

sl ols s el (Jles G el 53 Wl Odee ) 4 by dilate (T00Y) o
e 555 owyp (SPT) sylistenl 358 5 (CPT)L 5 355 glajilesl = ol
G sladibais gl o 1 L ilosl opl Sl ekl sty 355 e Ol i b 5 SOk
U CEC | g5 0 Sp Al Sl Ll s b mres 3 25 4L
(3 Slatass bl sty Oy el (351wl g5 5 bl onl bl i
S o Sam b w3 3l slge 15 sty SWasl Lsls sl Jlexl w5 ab
5> Sl 5l 58 B bl Gla tlesl mls 55 Sl is 45 8 8 4t s
Slahbesl bl s 5t 33 1) padse ol ol e sl ol br s sla e
D] il o AT

Bl ypy Mres ba St gl el S edd S5 Slidss , oesdle
P S sl bl el 5 Sl gl bl s (gl (6505 sdaie bt
Sligs Sl ok 255 (S et sl 080Y) 1055l ool el ol
o 2Sas Sdwsr OF olul 55 3,8 €l (1) daly b a8l o3l oS
AT sl 03,5 o o (6 as L2 5 Dl 30 LIS 4015 (Sy)
Sy =(0.11+0.0037P1) x P’ (1)
53 oy S aiped Y00 sdis 2S5 L5 bl mls (Yeen) Tl sUS
Shadeie b s (g5 38 e @bl B 5l LS)}TC“'? L S s Sowlys
Cenglie (sla 2ol o (Stmed Lilss 60130 sl o piie i a5 O S5 sladile
S 5 (PI) s ol (LL) Sl A Jold S (S5 sla by 5 S G,
S Jotls Sasl Lsly end sl (V) Ay (olal cpl 3 S eslinal (8) oo
4] Wlos &1, (KPa) sdis iSa)  Sdior o b uns 1 () daly 5 St ol
¢ =31.29-0.14PI - 3.75¢ -8.66L L R =0.805 M)
Log C = 1.662 +0.014P1 -0.3361e -0.3193 LL R =0.819 )

035 s 8303 VA (535 2 CU (g gmmtn i3l plosil L 5 (2Kem 5 (Yo eV) FS1 5,

\. Baecher y. Skempton . Ignatova ¢. Burak



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAVE

oprie o s S5 gladde 5l S 5 T ed 55 Jees 55 CL-ML g5 wlog, S
el s Sasb, Ol plal pedld 2S5 meslie la )l e gl g5 a0
S S5 e 3l eslial g 3 OUT Glatassy il bl s S eslial (6 et
(©) 5 () Ly bl pl o bl S (6,80 Olgmmay Lot Olje o 8
I s St o 5 ok iSay b s Sasl Lly e ¢l o S

D] L S &l el 28

(®)
¢ =0.0077w” +0.1305 — 0.0125PI ? + 0.4242P1 —0.00012cPl —2.3490 + &
R?=0.73
©)
C =0.00060” —0.0737»—0.0002P1 * — 0.0282PI +0.0010PI +2.3071+ ¢
R?=0.90

;MJQL;J45;’;M|QWJ§)‘;MJ}>M‘b)‘v\_i\:.w\t_%‘)x‘;dlilao.’ gk{\})&ﬂl}b
OLT sl imss bl ol badie 5l e Lol pasid 55 s Ikl glas Ol
S8 S VA C e Shae 5 il Saol &l gl et Jde s Las ol Ol e

Frsyy e bl 5 (ol per o g
u"“:'e\f*" djjo J.pl.é.,b-)b g)l)@.? .J)lb)lj.; u‘j.@.?j.g..zuj.\}); ol J“)J{UL';‘
YE 5 am n Y0 Lldl g o0 5 3,543 54,30V U 354835 5 a5 0)
&@cﬂbd:j}ﬁ)h ol 0l oJ):.wg Jw :t.::.:éé <X} )4};)3?0 UJL@.& :(.2.353
C)La.b'mw)> J?.A)J”.i:\ﬂa.m&\.:ﬁljv ComBge Sl ol o) gd ol s
a2 (Oii"' W‘\Y"bn)j(o\‘i“' A‘"\OY~H) L;LM 3}).,\» DL (UTM) Lﬁ"k«'}
ol Q\Jéjjé.&\" LA sble aJJﬂfﬁJJ S QLW_SJJE)‘A.M“‘ .>)\>)\J§

.w\e.)\.irei‘b&t@\ JQ)JJAJ}M}Q‘)@S)@J&@\PMF



\AYoO st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

A 5 s U3 S A GlaesS ey alesS 5s OLE el 8 S
ol by Olyr (ol oty 55,5 2 b nl bl Clamar (55550 Olnl iy 3
Jol ils 228 Ol oy oS LS U5 1 slalosS 51 S bawig opl 5 ool
ll rkimes 5 GlaesS 5l anl Ol kb slaoSle 5 bawbiss, ol
Al g Jled 50 s Bl slaatig eld plasil bt sl tas,
Phe b Dl pl Kl 8 plene i Sl a4 el Do past
OLES B S gots Ll ol w550 ) ISE 55 ol odd Laie D, C, B, A
Gl oo Lo i cpl 558 e odaline IS0 ol 55 4SOl .ol 0l a3l
A5 Jld Sl Lok 03 25 0, S 4 e Sl L &S il g - B0
5ok Al b oS o Al 5 bl Sne oS Cd A g sl sl ole
5> SPT 2ol b 5 Jools uslie 281 bl ply ol 3 28 T 0 gl
RCIUH - P WG S BN

Fld S 4 S O b Sl i s S Tadls 5 SO gl Lesas
el wly S5 BLC s slaci il 51 0L i Gle St ol 508 e ol
oio el sad SSE (By) iy s (By) Jled i s w02 B g s
slranas b 2 5 S o3l 5 anle 5 b 51 bylse ) son (BT ) Sl
05 ol il ol e Mlﬁjw)l{;);v.ali)_,qucw\ o dS| 5 iy K ankd
oo O s el G (B Jlad i 6 2l (By) s e o8 el -
DIYTINT b o il O s

ol ol el € s T 0l ed Sl s s |5 slacs T Ss S
Sas JSCi5 e i a1 5o Sen ol sl 5 016 4 51 6 S eir 8 55 S
Sy awly Sl Sl OLE b Sle G gs Sl JS,sba Cl OLE gl
Slses SO0 o i 02 5 Olars Do 0din S 00 5 Ko 058) Juais
RGSU PR W30 U QR RPINGN V00 RV PH Y



WWAY Ol 5 sy ¥ 53led cpihn Al putign ulidign g 225 \AVA

A0 5 JSKame 28Tl el D T 5 5 0 e s e Slises

Gl by sue 5 b s dbailing, jiaw 3 5 Col Dl b glailing, slaarip
ots SSED, 5 Dy i s w3 Dops ol il s wdliS sl Ol
500 3 0L ed ey clcaend o Cdl ol (Liasy aik) Dy i ool
D, e ol odd LS25 (s 5 ko) 1l Slses Sl bosas A o5Lal a0l
5o UL Sy 5l el o kil 1 Ol s Jled 31 placand &S 35 2o 00 ol
JSC e DNVl 5 anle 5 Y g5 5l s e glls 5 o sl S5 K o 4l3
e ol 3 e sias LSS e Il (K pa Curdse S asiie pesdle )
e 53 558 o asede 1S3 a5 b UVY] el sl asiians e ol ool 5o
23 e 80 B0 Gas 5l e w4 Cad SnS 03 &jj‘ﬁ(Dlﬁf' oD Shasy

el Ol g

Geology
-0
m D,

[\Yleas sz 82 Ghle 5 (fe5 25
Geow 3 0l esliiul ST §5 OledMbl SSL
o plnil Ol eSS4 DAl ST 3 smge slaesls il ol G
S obee e S5 55 Olskia s ol € mls loe p slaesls pl Y] e
534S o xS pesdle DTN 0T N E] Conl 0k (55513 55558 o pde Olojlee b

Uest Olgae fals O b ccanl 4 pdy &g baesls (555 0 SOL 4 baesls 54,5 (:L<..a



YAVY st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

D3 e G 3 ek eslinal Glaesls 8 5 laas s laesls 3 3 g s
RG] wjf
g5 o6 sl aber DAl sl Lyl 5l el Sl glaesls den -
Al s (4 e
Gl oy gleesls 5 oedd VL bl gla Bsy Sl esliad b leesls Les -
Ll
s Ol O dilaie 3 odd i LS YL Sledbl ok ;S 5 5s slaesls oyl
D] ol ol oals 0L Y S 55 L ol L3 cledlbl (5515 3 6o 3l (g1 503
Lol SaSl, 5 ol ar Cande 5 ¥ ISE 3 b8 YAE ol (b olajuell slis
el ol esls lei E IS s
Sl tlesl s sl 05 JBU 5 s SO 31 S aslie sla el ool s
Gl hil sz 53 S3 (S Sl ekt 2SS e s (S et (S eSS
0> baisad (65 » ol plowl adte 5 glatles] mlt LS sl Guio (eslis

ISR WES PR WAV S NGR F
&) hietp: fuww,bhre. ac.irfgeobank(main. aspx M= E

&

ity
2T A g e Ol

Geotechnical LOG

(o] 2=T) 7 511 aa
ill

Bare Wiater

R ——— Drillin
T i - gzt [0S R en Coordinste e 185
e [ior
e s »
i Consultant: s uifisl) Complete Date D*i D“ - ¥ i3 z Cave:
P 2 riling rertstion
gt
Location: dhe Contractor TestFitho: @ prilling Diepth: 195 [534541.73(3847932.14 104051 C1eoked
8 Machine ; ; gy,

© Identification

Depth Sample Seil
From TO No Type Desc Symbol
17 13 o Wil graded gravel with sit and sand, Brown, GW-GM 4]
22 |24 o Lean clay with sand, Brown, c )
32 |24 o Well graded aravel with sand, Light Grey. G )
52 (54 o Silby sand with gravel, Light Grey, M )
7 Fz o Sandy il Light Brown, ML B
El 92 o Sandy il Light Brown, ML B
EERET) o Poarly graded gravel with sand, Light Grey. & 4]
1 17 o Well graded gravel with sand, Light Grey. G 4]
433 l4md n i and Brcwun oo [5Y

[VY] Ol KT 55 SNl S 53 59 g0 lresls 1 glagad .Y K2



WWAY Sleae 5 5l ¥ oaled sv.;l:.ﬂ o pwdigr gl e 4 235

(w) ydag

© || Mefo|of o] =] =] ]o]z]a[3] <[ 2[o] [u]s] ]| o]
0o
........................
200 e——lifrssssssss sssssansnsan
....................... Y
40 e————riebd b i LA s 2 s s s s asa s sss s
......... XTTYTT(RRTTRRRTY
60 YT ST TRINTTRSTASRANYY
.............................
=L E— L 1Y Y ) sssssslssnssnsassnnclins
...........................
oyl | sassssssssdsssssssasssabass
.......
200 | . Sssssssssssssbissssssssssnslins
........................
140 R SR
TR E IR T RN ET RN R AT RO TR P PTPT
w0 |  _ ssshesssssssssnss
e —
180 2ssssdssssnsssnnsnbon
...........
00 Beteesneherrrereraerelres
..... freeeY
20 Litssassls
esesasesle
200 | L sasssdsssssssssasabasy
..... Sissssssassss
260 -
...................
280 . -
0o

YAVA

Jh'b{}b) Jwﬁ)é)dh&éb}yﬂﬁ) ‘_;jlmd-hjb ol oalaiwl éﬂﬁ ‘5‘.5):.4‘JL; ﬁb&a .‘”JS;:

Gof o p (5 i ol

alie gla fouo b anslin 5 okd g dilie sla elyl (5l Julows

B Jf—yélﬁa.}\bwlﬁu‘fgﬁgw)j QKJJJKJ 4Q‘J@3' u}&z&ﬁ&uud‘f

£ Sl 5o sy ol s Wlesls pladl Oyl S5 55 ledibl KL

53 St g5 i b i Sl palie Y Jdr 3 V] el o Sl Sl s

35 5o polie ol (bl (5 el edd W Ol g Al ) el J) (glad el



YAVA

b 8 O S5 Js Sl esliial L 0lg g ails el ol iS85 b Caaslie b bl e

VSW‘))@:L.u»)e.)ﬁdao.l.hu.ﬁpw\wulﬁ.w‘eﬁebbﬁuoJiﬂi
L(SC) s dslo O 31 o 5 ol oo Slsl 3 5 o gl 80 Sl 5 L (CL)

LI S I T R W/ C‘ﬁw‘ Saaisad 55 nd Gl o 5 A SIS VY Sl s
08 5 Sl Loy Ges ailais ol sk |5 St &S s S ‘5}54;;::; Ol oo sl ged

Syl s se a5l gla wde bl &

524000

000 532000

536000

540000

3952000

000cs6e

Q o
=1 £
P Q
3 8
o w
[=] ©
=] &
g

T o
(] Q
(2] (=]
o w
g ¢
b o 8
[} Q
(2] o
o w
g | g
@ | 3
(23 o
o | o

524000 528000 532000 536000 540000 544000
4 0 4 8 12 16
—

20 Kilometers

(UTM) Sl Sl ulal 5 Gaios 53 o saliinl gLaailed oldl g Comd go 6 K2

40

a0
%D
¥l
Y|
)

700
| 10
j100
260
“ 00

ainin

-
\’—‘\‘ \’_‘\’_\

AT =

. ’_“r—\ ]

H

CL CLML MH ML SC SCSM SM  SF SP-3C SPSM 3W SAST SWEEM GG EM GF  EM.GC GR-3M GRGC GW JWGC Gw-oh

i i o i

U O dlspy S 215l edd IS sl sed shuaib s bl w5 o ses 0SS

ol Og g albn, gbad ol meslie 5 Koo Slaosas gl <l

o ol @l Lledd ) lel s8s 51 T ) el 5 SCid sl el



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAA-

Sl 53 ) s Ceaslia bl slie Jsde ol 53 el 0l €1 Y s s
A et pald e SN Gl bl prmes 5 (A 2S5 5 edd 2S5
o G5 (5T (sl st L S asbiid b el (S Ao 5 il
o Sk patlE plly Ol s Al (S gla bl S 5e8 Ol
SASLy Ol sy ol 0 e (V) By el Latle ol el edd
Skt s Rl Slagerls bl g Glagy ddlee (S5 gl bl
b old e (A) 5 V) lals, elid ot e sl ol sl sld e
on SAES 5 Sz Jlae 53 plul 55 ey dile (Sopd gl bl o5y

JJ‘QJJMW(\'))(Q) .]ml))d»b‘fgﬁjjjdu)%m;;w‘w‘ ol

u=EOQ=Z%S *#)

% = E(X - 1)’ ™)
cv=> »

ﬂ J—

SK =—E(XS_3X) (%)
4 .

« _EX=X) )

S4

Oloul) wslls sir S X sl el E(X) «islas aze X Lals;y ool 53
el Laesls slas N (sl
LA & U8 o yasda ¥ dadr 3 5 g0 s Sasl L1y o SKle olis
55 Sty ke slie 0351 i gie i 4z 5 b padn n) ol iy Bee ailas
DL el ol 5 s 00 51 508 Sl a0k adlate ol 3 el s LG
Los am a5 Lol o 1S5 S atetadly b 5 il g, St Sl adlate ol oS das e
i il ol gl el sled gl Sk o s kil Gl sl slis O35

5 ShiS Ol a5 L s mls e gdle ol Olaoal SIS ailate () 555 0



e

\AAN R SO KPR PSS P 0 USRI ISP INE (KL VS S JURCI PP INCU B S

Sl bl Sl phS s 45 55 (6 S e Ol e vt ol SeSS 5 b bl (S
S o Sy Jbe g mi s Sl Akl ) S

ot s bLE il s il sla s plulid zmls Sl o dle \ s 5
el 0l &l 3 Ol g Wl T gl eyl gl (A Al bl ) Sl i
Rl L 0l o g slacad ul (S5 55 sl bl Sk o Al
by D iS  p S «aglie sla eyl (sl 4 das e 0L alie (slaailane
e adlaie S5 gl bl Sk s pl g esdle el O s A
ot Oy n 5 iy Al bl e b i 3 (5 5k (o uslie 53 05
Ghls plo s ol Gados 5o Shay dilaie SUST 5 sla by (Sasly e 8
B oS5 SaSbr 53 Ol Slanal 3 g5 adins OLES ¢ 3050 ol ol 5 oy
sl aidais

U8 g alss, LS gaglie 5 alolid sla fal,l Ol i oo b Aglin ) Jgds
Ole= b L

Coefficients of variation (o s <o w2) 7.
ate Cond ®u
B & Pl LL (4>,2) (Kg(/:clrfnZ)
- ] * * Vo-0 0v—Ye
- [o] [¢] va-v LAY 0n-\Y 0r =Y
ool =l my Y [e] VA=A N Yoot ga-Ye
- N YooY YooY * 0v—Y+
s = Sl 335 G g0 — s [4] YY-o T¥-o -1 Yo
4S5 -UT Y 5 ey [V*] YV TV £A rq
Ol g —&lap, ol [\WV] or Yi A\ Y

ol 2l DL i sy Sl (oS85 Sleo et O S Sl
5,81, 740 owlcla.uajguﬁfwl Sl 5 S sle eyl 51 G e gl 5
MQ)%A{L&JJ}T‘){AS&(J{‘:}W J}J@- Qﬁ\)s Sl sl ‘\jb\idj.kzjbja)ui

sl 0l &1 (e Vo (Gas w;wljcﬁ.ﬂjlgsc;)y@}) S sed Ges



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAAY

lods s 50 (s 2o Ve B0 (20 0 b v Slae) (65w el e Slasl Lol
52 08 e dilate 3 SGSS 55 gle bl S0le (o3 40 Olabl b S o lew
Al 13 Jader b s edd S5 (slaes gdoms
53 egbli pLu L0l o adlae geslie 5 (S5 sls el)ly olie anslis (ol 5
53 el sl ) 58 alie bl 5l o SOl 5 S5 sla bl pslie £ Jsd
a5 b s 5 0L i wlap; el e sl Gleeal 4 4y L s ol
(CL) S a5 5 5 s Bikos ailate (ol St 553 o8 ¢ 5550 al
Sl Sl sbay 55 o wetod b s Lk s sl (nKke e LE 3550 (o

Sl s

U8 e S 5l ead Jxl slad ged odd guuadd polis owd Slol 3 Y gie

S Gl | (D Sl3lp | S @b | (Dms Slolp | S aab | () s Sl 3
GC VY SC 4/ CH V/
GM LV SC-SM £/ CL Loy
GP VA SM Y/A CL-ML A0

GM-GC Y SP /0 MH /e

GP-GM \/V SP-SC Y ML Y/

GP-GC 7! SP-SM A - -
GW o/ SwW /6 = -

GW-GC Y/ SW-SC Al - -

GW-GM \7A) SW-SM A% - -
o 1 o V4/A o 08/Y

ohd 2S5 b Caaglie sla L e Sl (s S, e &1
Sl by S ody canan oglgen 5 Caslie gl mlily 6 ,Seslll e o s
o bolale Sid e malb 6, Soslul a8 ol Jl s cpl ool ol s 01513
LG Lles S awr dlien Olidee [ cplay ool ool LB (6 508 Oley B3I 5 Sl
(e e S 3 S (b Olo et b el gla bl s BLSST sl



VAAY st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

oo il aan 25 lails SaSl 55 Caglie s S S0 sla bl s e
Blspy GSLE 53 b Cwslis e kol gla syl s Cusby Ol 5 Jslss
S5 Sdte Ysama bl V4]t Zogby Ol 5 (a2 LS 55
s ails Gb sl el a4 S eslie gla el s (gl ol slgnin
Coaslie sla bl o daly slel gl ot f S S, Jde Sl ols G o

el ol ealazal 4Ql)€3 uj,;-:uik.ﬁébmfb- Lﬁiij:.ﬁ 6&}.4\)‘.3‘)&;};

S5 55 s\ 2 o (Koeep s )
Sl el (S Olse Il 08 g Aias SlaS e 035 il 35 4 4 5L
Ol e 5 Sl 0l ey Zasb s Ol 5 S eet sl Sla el b el
o Sl el 0 8 sty eslie Gla bl (e Sl s S5 dde el
L reitine) (St ¢ 552255 0 03Ul (SS 1 1o 50 51 el 50 (S Ol
et S eslil L 5 il 53 o (655 Ly chnd) (Soeupr S (o sSoe
e (S esd (Sl 25 e 303 DL T aS o ol e et (St
358 oo dloes (V) Bl il 0 XY dolas
(e DX =X)(Y,-Y) (1))
U2 =X (Y =Y )?
Sieipr o Y5 Xl s e ol i Y5 X el ol

sdleasolis £ slocel 4 oo ol U5 ;i.isf 5 5ls )\JE—\SFS+\ 85 9d=s 3 ol gad

Wl a3l 53 (Saen £ edals DL g o cnl Cdle 5 (S DA
o o iSa raslie sla bl (Kies o polis 5 SAST s pes T S o
o313 DL Ol g s adlate gl Sb (6 oo ol 5 Cusb) Ul e 2 S
L Sl (St o b o oask Mk 3 3530 edalie il ool e
St il S 21 2 s (Sieon Sb ¢ et (el 5 Cusb Ol

uﬂ_}«é}ﬁwlvsl:.w.. S 2l L5 o Lﬁw@jk)d\ﬂ»bvfww



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAAE

5 Casb; Ol LSl s SWhaosl &sl3 w5 addate ol St Jstls SSausl &5l
sl e S ol SUE sl sy e S (Sames S (g e el
Ao ool il b gte (et 2 LB L5 (658 Sush Ol L s Sl
O5n Lasme (S cush; e 2l L 018 s ilae 3 58 (6 S amas Ol o
S ol i8Sy Al SSol & sl5 Olge 5 Siulpl St e 2Ky S
Al o fals

LIS 3 e 5 ged G ol s ASle (5 803 sate Jalse ol mes 5w 05
oz 508U S Vs an ol i 5o a8 b adls 3 eglis gla el
3y sn Slaesls ColiS pde b ol (5551 55 slaeals o (Stewen ahl; pde sdalie
el 4 S5l 3 eslinad 5550 Jie Ctlu s Laesls pl oledbl STL s

O o g aikie LS O o 55 Vsl Y
5 Cushs Olie L OLg s Gl sl sla el )l & (Soses 4 a5 L
oo Shame ot ks (ot S S5 sladde )ls 3 gm s ailie (pl (e el
ol gl A8 Yt il Sl STL 3 39 50 48 YAE 1 i ol (6l .l
s Seslis Gl bl fote Glr Bl g ieele ol e B eslizud ade
Ao L) St (gt Gastli 5 Cusb Ol elal o adeie ) S sdd 28

el Sz S e ¥ dsds s eds S5 slaes gdee 35 S
(OY)
C’ =0.0188w* —0.329w + 0.00180PI ? + 0.0834PI —0.0107w* Pl +1.61
@ =-0.1780" —3.110—0.0649P1 % + 0.93PI +0.1890* Pl +74.6 (\v)

b g 3l s by bhes 08 s bl S S ) 4 a5 b o
sl sl bl sy sl Sl 0 g S5 sadde cod (CL) oS anzadly
(00 518 Lol ) ol ol &1l ailae ol 3 CL St i,
(\¢)

C’ =0.0219w* — 0.382w + 0.00214PI1 % + 0.113PI —0.0134w* Pl +1.8
@ =-0.1860" —3.860 — 0.0826PI1 > + 0.465PI1 +0.2630* Pl +80.3 (\0)



\AAO

b 8 O S5 Js Sl esliial L 0lg g ails el ol iS85 b Caaslie b bl e

1.2

1.0+

o6
0.4

0.24

0.0+

r=047

'-. :: \a‘
LAY A .‘.o:o .:.

30

r=075

504

40

304

204

104

14

24

(D) ,e O alay, ‘_;beSl?'uﬂ::'u‘_;LajabL;Oﬁ&r& sl A IS
bl}gw&r&(ydﬁ&f&uj(emgiﬁaj);w ;slﬂu.as{..ara
Say) Sl Sl 4yl d?’di.”""("b (CCA_’b) Oy g (6 hd 1S 3) ;.\.......?
Cusb) Ol g (ad 2883 J&1s SISl %wa&‘.ﬁ (> s pald 5 (e



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0

O oz dly, LS (ST 55

Sl o)l g)lel i 5 Y g

\AAR

Direct Shear Atterberg Test
. - T ' '
Ao 5 oyl Pu) C, e c . o | QO ()
PI(%) | LL(%)
(a3 (Kg/lcm2) (a3 (Kg/lcm2)
Mean (:&ils) \LViA% AR Yo/ VEA VVE YaNY \o/A
Standard
Deviation VY/44 Viay ye/ay V/AY 0/AQ V/YE A7AN
(o lblenl GBI i)
Coefficients of
variation Y (A8 LY/ Y T41/08 0/\0 Y701 VA
(Sl s <o ,2) %0
Maximum YV/ee \/Ao £4/» ARVAR) £4/0 AN+ YY/Nv
Minimum /e oy oy oy AV Y/on Y/
Kurtosis( 8§ s.:5) B §/AY —nY YUY V/AA Y/ —+/X)
Skewness( K s>) —y YA - VY/+4 L V/eo —+/aA
wlio Gbla L Ol g g dlbp; (LS Ol sas 5,5l 5 awslis £ Jgi
! .
! [
® Pl | LL e
(K /%mZ) ¢ c Gy ) | (©@6) | M) | &7 | Emeeses
(a52) 9 (a=,3) | (Kg/lem2) (Kalem?)
-vy - Yo -1 ey -
-vy —v.80 -V ey -0 e
-YY - .80 - -y VY - VY T -\ | Vg #0|,6 os Wy,
- -y -Yv - Vo
- - -YA - -
- - -Y. — 0 BN I o O = S AN #0185 Csr o)
- - - - vA Y'Y | A
- — — - . =\Y c - . T .
AY Yo Y S0 L B e
- - - - + 40 Yo Ye -\o s ool Lol
VA I Se o b AL
_ _ - - CAY YY ol - L3 il
- - - - ©AQ Ve YA | - (16) 15 5 Leda
- - - - - Y Ve 1Y Sl b es
- - - - CAR A "W -1 S gl o5
[a] .
- - - - X4 o v vy i b o Tl )
- - - - .o hY) A0 -0+ Cl’ Sbacle 5 Y sy
— — Yo vav - - - Y-y
- - Y Y - - - yov
4] o1
- - Y Bl - - - 1
- - Y Voo - - - Yo
el /40 Olisalel o b 5 SClo 3,00 0k L) olis




VAV st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

Sl a8 g s Ao Sush) Ol 5 e satli dly Ll pl s
Mie Sy o b Sushy Olpe Lalgy cpl 5l eslind 6l ores ol (Kglomy)
2y esliial (Cosb ) Lo s & 5) Cosb,
N Oy P R JUNC I T P SRUNVICS SIS Povy
"o " dls polis) ol odalie slis "oyl O ST b ety ol Gl )
sl a5 55 50 Gl Olas ol .wl"dﬂjﬁJJnlgaMﬁajj&ﬁJ[&
sy cnl 5l ealiad L (VO) B OVY) Jal g, s (galgninn e S35 b3l Lol s s
HGIWH S -V g
ool a8 oylel cpl 1 eslinad b 0sen S5 Jie sile 3L pgllas Olses ey o (Al
e Lesls 51 s gl (BIAS) o)l b et Olyes 33 5 o yasiie (V1) il
Py st
OV) daly olad ol ol (&) Jte fpmess splliad glas Olyes oy (&
ol Al S e asiie Oge S, powe Ja 1y asls SUST, 5 358 e arsloes
ol bl Ay Oles Lala
spie el il 3 RPL & (o ol (CD) Jis jasels (b s (2
el a5 BB Je el s (sla pane Sl aas 51 l0e 4 LS 0 i
Wb 55 ) sde wooylel pl e am s ol Vbl l i STas
SRV RG] FpS edd SSell slie 5 el wﬂﬂ solis o Sasl,
(\\):d@\“;«s@\&i@r@%ﬂchgmvla}owﬁ,d,u);UAP;.:;
33 g daloms (VA) Aoy olidl 5 s o o JS Il s s o Lal O &
s s dmbe (1) Al bl 63Ul I (RMSE) bt m e Sl o G
Sl S5 el (S el palie 4 el 3y polae am s kel ol bl
oles 4 Sl Al 5 el o bl ) Bl 5 e 508 bl cnl Sl
Oles asle ol asly il Gdate ol (5, So3lul slie 5 okl 340, pslie

ol JIA‘JL“ .l}-\_}



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAAA

B sl,artls s p p el Gl O S5 dde S0 L5l Gl e
a.,\.iéjf ('.:.VJ): ):.; Qj:.w;) JJ.AL [ a:)‘jiﬂ ji.sLE.a 9 ol sdalin ﬁJLEA 6@)\)}&4

R

e:YAi_Yi ")
o 2V YW O
N-K-1
vy
DC=R2=Z(Y'—_') )
S0y Y,y
/\. _Y. , :
RMSE = Z(Y'—') 09

N

n

15 N 0k (60311 3t Vi o0y S5 duo Lo 03,51 oslin Yy G35 Lo
el s sla ae slias Ky Sldalio
Gl 0 Jgd 53 (V) B (YY) Laly, s ol &l sladde 35 L5, sl el
wolie 5ol (Sl palie pn EST Jlasei A 5V Gl ISKE s aes Lol ol
b odaline LAl YV ISE 55 4SOl sl sl enls Jioled alsy cpl 5l el 0350 5
o) & el £ N KGIEM Y) 51 508 Bos St b s el 3L Ua lti
) Sl Ol ol U dilae cpl s St Gy Sl b oaslis s e
S e e £ YKGIEMY) 5t @ st 5 S sl b s e
Slaesglos o 3 /k»f..o 5o (O ISK8) el (6, Sl pislas 4 ol o i islis
Sre L35 30 G Vg ¥ gl IS0 () daly )y podse cal 20ls L3 VE B2
Sl &l sl U silo 3U 355 0 odalie & Y S5 3 SOk el ls, 5



\AAQ st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

153 s enar ol s £7 51 508 Btes 55 0,68 s alsg ol s
A S LY b5 sdee 45 0l (S 03l alis w4 edd o i polie Cd polis
OV IS 55 0dd S slasls god bl 1 g smmma 3 (Y JS3) 3505 13 (VY G
SO dal) Jetls Shol Lsl5 nslie 3,500 sln etd €Ll dte 35 (5 Sems
Il el sy O Baly) (St b 55500 Je & Sl 6508 sl
ol padse ol S 5 (O7) el 4 Sd (W) i)y sl RY sl
el Ol g 2l s sl Slopal 5 (SuS|y aaly 53 opl 55 a3y ol
53 0kl (S eIl alae b oanslas 5 olile 3L sl alie a5 ol a5 L § yomee 3
Slass e Jad LB s 5l el &l gladde b S amed 015 o el 5l adlais )
Llea

sl e s ol eds E (V0) 5 (V8) Lol s Lol slaslssed A SE 5o
ol (6 S 3IUl polie woodd 5,50 polie G s e sile BL nalis o Al A
At 5 S ol s S0l el ek esls UL (S o bl Gl
o> dr pra o el 2010 (KOIEMY) 550 sdile 3L gllas STu o
ls 13 VY B /A B3 sdeee 43 ol (6,5 Il palieds el 3550 5 pslie S 03 5dne
slibe 3L gl Sla> (5 A A sla 1K) Al SKawl &4l5 esss o gt 52
L o (S0l 4y ok 350 jualie Comd 5 ol a3 2 1/0 51 508 Gkes
gls S EV/Y B /A s g 5 slie led (gl 4

Slie das e 0L 0 s 3 (V) L OY) aly, <ds bl sla et ls dolis
oy po 1) cl adls Jals (OF) daly 4 el (V8) daly b L5 o e o
5 OY daly 4 cod) Llaxils [ialS 6,8 i jsba RMSE 5 & glao,bl (16)
Ll delin o sast 53 padse ol el il 21 908 4 %0 AYSI 55 R% 6L
laxt Sl 568 (00) daly 5o s Wt Olgee wlal (pl ol Golo 55 (V0) L (YY)

Cﬁw‘ (\Y’) ;'b"‘) u«:lﬁ»‘ > ol tl}u‘ J.’.’""’J



WWAY Sleae 5 5l ¥ oaled sv.:.l:.h o pwdigr gl e 4 235

CPredicted Cheasured =1

Ceradicted | Cheasured=01.6
Cpradiersd ' € uasured=1.4

= =

Predicted
@

0 02 04 06 08 1 12
Measured
0 ornmens | # Mesmred <1
451
404 @ Prafiered | Measured <08 . i.‘ e E .
o
3B emacnd P Meswred =12 t,
i
254
E
& 204
15 4
104
5
LE - - -
] 10 20 0 40 50

(s)

@

oSay S s O, g dilaie S gl 550 sl Ol ob,l lsged YV JKS
oile B gtz Ol5me 5 0 3,51 p Sk pslis (I OVF \Y Ly, lul ) o
ok (6 S 03I St 3ls 4y 0 3551 5 Sk p3lhs o (o 3,50 5,2 b Lo e
3581 A b ka0 0ile SU glas Olje 5 0k 350 (S SISl &gl palie (o
SSoslml Aty Sl & gly polie 4 ok 5,50 5 s Sl &l polis Coms (5

IR

fglis fpimas 5 0 ol 3 e e SL5)) Glasasls 4 a5 L og pams o

Sl Y VY ladde s s sy Lol e 55l e yaia A 5V sl K

(CL Jls sl ) ailie S 3l Lol 4ib o ludde 8 Ko 5 el ailaie S

AL e J&Ség&)jbgwé&;l Ol s 358 5 gdoes

‘53% ‘;;‘”J;J dud.’w ‘;‘{r.;.w JL.J\'.G‘ Yy

o313 (e 33 bl L (V0) L OVY) Loy, 53 (solging Ogame S5 dbe Ll iown

RGSUOH P W f)f&_)jl.ﬂ;.d

A.L..:JJEJ- ‘ULQS/ q. )\ 4(\?)}(\\’) .b.v‘j) B LS.)L@.M:...% Q_}:.w;) J.\.A )L.:.C«\Jm Ls\f

LaleS ol sl sl oslinul o3 40 ol Bl Ladle O.l\):gL_SdQ\J@_? o g adee s



YAQY st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

12 i- " ¢
Predicted | {pteasured =1 . . .t *
! Cpredieted | Chigasured=0.5 01 R . .
+ 3 . .
08 Chradicted O Measured=1.2 N oLt t ¢
2 = w o5 * .
2 e b . -
Los [T} S . S .
3 tee tlY e L, *
. s H Y s Yoe et
4 W .
- * ‘0 .l
02 o1 . s o o
N . . . b
.
0 . .
0 0z 04 06 08 1 02
00 01 02 03 04 05 065 07 08 09
Measured o
r
(o) (2
0 it [ Meamred =1 s0 . -
35 .
@ Prodicted /P Messured =08 > . .
0] ) oo A 28 . .:" . LS
P Puetictsd 1 9 Meased <12 2y, MY N A AR T R
25 4 3
g i Ef:'ﬁAf' 1 oo : NN M g o
H hast TV
& 15 ol P30 N . .
o v - & 25 - . -
10 tese T S e
1o iy
5 e, 50 -
04 .
o 5 10 15 20 ES Y % 4 g J ‘” -y & = &
Measured @

®) (z)

505 LI Ol g dilate LS (gl 550 sl Ol ili}ﬂ So g AJSS
okile 3L (slas Oljme 5 0k 5,50 5 (S palie (I (V0 9VE Lasly; bl ) o
o (5 S o3l (S iy p2Win 4y 0d 550 (S 22l o (25015 2 L B e
(55,50 5 AL Jas e 0dile 3U glas Ol5me 5 ok 3,50 p Jls SISl Ll polis €3
GRS esIul Jils SShasl Dgly polis 4 odd 3,50 p Al Sl & gl) polie Caps
o

sl s ailaie pl 5 5 awlie olil i SWST, 5 Wlead Ol dslas b
PEER | WA A COL Lo elar Candge 54 S s balS ol (Ko sla ull
L Lald ol meslie sla szl lanl (VF) 5 (V) Jaly, sow Slael gl ol ol
ol 03 S sl el cpl s ksl e el s Cusb Ol ISl
el auslie Hlsgas Vo ISE 3 il ol alis aBly olie bodd 3,50 5 polis s
53 Laesls opl (gl 58 i ltel Sla el ol ol s 5 a3l 3lie 5 o 5530
G4 500 ¢ s lizel (6l ol Ol SLS A &Sl @ ax 5 bl 0 &1 U
osls RMSE 5 DC laasli slis 543 s sdalive el ailaie 51 _sslas Slals
2l 0 Jsds 3 (OF) 5 (V) Jals; 53 edel sty i slao Lol b Sl

lie Jud LB 233 b aslg e (0F) 5 (V1) dals, &35 ams Oy e olal ol



YAQY

\YAY Olesy }ﬁLﬂ Yool sv.;‘:A RIES emige J\AL—:’W) s

53 4SOk nled 35510 5 glakipd ple ln 1 O o it eslie gls bl
Ji-’u" 9 (\T“ 9 \'Y j@.b) U”L”‘ J’> ol Lf’:’L):":f J.iJLiA "j‘;u;‘ cdalie J.."’ \o J.i..i
WL\A LBLJGJ‘ > gd>o J)}a.l;a:-jz-d.gjmj\b)j}ﬂ ;;’L"“gi J\.'v_}))'\ I 4 6;‘5)‘.)4‘

13 sy iolie ol e

AAAAAAAAAAAAAAAAAAAAAA
‘ ° ‘m“"‘L‘m‘m""‘m‘m‘o‘—x‘m‘u‘b‘m‘m‘w‘m‘m‘o‘—n‘m‘u‘L‘m‘m‘-\l‘m‘@‘o
00|
- e
20 - .e
..............
ol | e———— tesssecccssssmssssssss
so] 1 ssssssssssssssssssssssssssssass
00f 1 ssessssessssssssss
......
........ —
—
— S .
g2 wof I Jessssssssss
=
2

20 Ll sassadessssssasesatasass
..........................

240 0 | eeszgasssaza

-
28.0)

-
30.0)

-

aalate C)_,:...njfj Silwddbe rwcoe s odd eslital (58 sla el )l pslie A S
e g



YAQY st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

1.2 4 —e— Imensured

—=— predicted

o o
m m =
I

(=]
I
L

Cohesion (Kglem2)

0.2 4

Sample-Number

(AN

B0 —s— measured
50 | —s— predicted
40
30 4

044 |

Friction Angle(Deg)

Sample- Number
(@)
o (B O, g Ailaie GBS gl 0k 3,50 5 palie omimeylisl Slsgad N b JSS
o piSa) Jols Sl Lyl (0 edd i8] S dws

CL 5 (s oS sl 2 0l &l luly) (o Hlasl (&
Sya0 sl (V0) 5 (V8) Jalsy s ol slgndy Osan S, sladde a6 lal SOl
alsl 3 il sledy 08 o3 g CL gy ) oSl ejlie (sla sl
oles 6l CL g s S eslie glo ol e s laly) cnl Slael i
L ooosline (glaibas laol dalyy cpl Slael Gioves 6l ol 0l oy p OLg e 6 25
s 8 YY hle des ol 1S 5 5 ol Ol aghaie L onl ol Sl (i adkais
CL g5 oy Sbx Slod sl i 5a5 80 DDl Jals Sledbl (Sb s el 01,5
o3ls Ll VY IS 55 Weesls ol slie [YV] sl ol (55505 8 o il ik )
WSasby Ol 5 e A palie IS gl L s (V0) 5 (V8) Laly, pelal 5ol ol

33 Ol bl 6l Culg L3l 0l 350 5 ek gas opl b Cueslie la el



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAQE

sl wslie L O10) 5 (V8) dalyy 5 ek 5505 slie Ole 4 JS lp el o
el 0l s lie oo 3T 3 0l (g Se 1)

aled Laad gad 51 o (5 S o3I00 slie 5 ke Sledd 5l slie VY JSCs
gl ol 0d SV sk 3 Jailsy ol ool bl ioman ol s sl
(0 Jsr) (V0) 5 (V1) Ll S5l o arslms ominsliel Sla o ls L Jodr 0lie
Gk sed eslis gl eyl 55505 55 (V0) 5 (V8) Jaly, 5l eslizad L aS s e OLES
SRS el et Gl el e Gl 2T sl Ol 06 e S Sl
CD oele g LB el w5 Lol s ol 13 CD B RIS PR SWSCR
Lol gy 3 eslital sl w23l s (2l 3 RMSE ax s slis Seplwam 5 L g
O s S CL g oy S ol caslis o by pasis sl (V0) 5 (0)
ol (5 S o3I 5 0dd 3,515 polie BLlal Oljee ol Ll g5 5 J g3 BB &35 5 Ol
Ll § 52 5m ul s as 0L 5 Y K2 CL ¢85 o s ¢l
@l O £ 6 s 5 K0 b ki o et 5 O3 0551 sl el 0 g

dal, & (%) R? RMSE
oY) QAR A/A AR
») /Y Q) AVA
0¢) CVAVN A/A Y
(Vo) /0 qY/s /4

‘5:\.@.'...1.:._: bx..a;J 6LAJ.M T slesl ‘_;Lhu.aa'u A Jgd

RMSE DC(%) oyl
Y AG/A ov)
Y/A A4 ()
D Vi/e (\¢)
Y/v Vil (10)




\Ad0

(w) wdeqg

b 8 O S5 Js Sl esliial L 0lg g ails el ol iS85 b Caaslie b bl e

alalalafa]af2] =222 fv] ][0 o [o]w
=N Bl L I B8 Reit el Il o) e Y e e et B s ) B S Rl = S N S RN B N I )
00
20

sscssdenssssss
40 - e
—— oo
6.0 — sssbsavsassnne
-l
80
S (AR 1X]
ssosasssinss
100 P R A,
- §
120
—— IOy
- H
140 - .
- .
16.0
IB'O — [ EEEERENT EREENEN]
—————————————— cssesden
200
-— .
. EEEEEENENNNNNNNNNLINNNNNNNENN]
220
e — soshovessenase
240
-
- .
260 . .
280
- .
300 — (R EERREEEERN RN LE RN

(0 AR E RN NN N
Pl

émﬁwx&h#d‘bﬁ)



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 AR

1.4

—+— measured
—a— predicted

1.2 4

14

=
@
L

Cohesion (Kglem2)
o
o
|

Sample- Number
(<N

35 4 —+—measured
—u— predicted

Friction Angle (deg)

Sample - Number

(&)
o (IOl g GBS (gl ot 5,50 5 polis oww jlasl Hls i VY S
ol 2Sa) Jols SIavl Ll (¢ edd iSKa) Sk
S S Ao
o3y bl e Ol g Oy ddlin dlag, S eglie gla el eSS G ol s

b b s 5 O e i g BB Cony 4o Lol ol g ol
s elal o adlate ol 513 g ge baesls (B5ls (St b O3 Bola 5 e
ailaie pl Skias LS5 S g aS 3 S pasete el pl o238 13 e (b
ol e 5 (S slatlesl @l e col (CL) oS aizadly L il Gtes
i il Gble L LS ol bl glajatls aglio U dd )y sl
> Ghla sl bl S i 1 e adlae pl s SUE sl bl Sl it S s S
Lol ool aslie 5 (Sosd lajmellly dglis fpiomes cl Ol BB 5l

Gl el bgas Ol g @l s,y slacs ol 55 oS sls 0l Kos bl & Slasiie



\AQY st O S5 e Sl eslial b OLg5 coyor wlszey LS ol L2585 oy sl (sla )l (e

Sl Ll Gl ple (S5 bl g seS lie (LL, Pl sl (S5s
L3 5t e sy Gblie plu meslia sla el Sl Lopes reslie (la il
ol S el s bl o ine i S S5 S3lede G ol 3 e
sl el sla mislasl ulal s 3 W S b Ol 5 s er el
Wad JB 3 L Ll 53 a3 opiie dim Ga S5 leddle 5 A 5 el
S W11y adie ol taslie sl el 5l onlie cpresis
G Gly @olgin G S, gladis & W3 S asie $55 3l p odle
BB s L Ll e DL e oy Wl glaci il (CL) oS zdly b )

.;ﬁo;u:w\}golﬁjﬁ,jafwfﬁﬁﬁl}-&jj ol seslie sla xel )l s s gl

@u
1. Baecher B., Gregory, T. Christian John, "Reliability and Statistics in

Geotechnical Engineering", John Wiley and Sons, London and New York
(2003) 605.
(OYYY) O ed oSl ol JLiis) oJ o) ol (i 3 5) ol (e j ¢ poal o Ay i Y
Yo

3. Lumb P., "Variability of Natural Soils", Canadian Geotechnical Journal, 3
(2), May (1966) 74-97.

4. Lumb P., "Precision & Accuracy of Soil Tests", Proceedings, First
International Conference on Applications of Statistics & Probability to
Soil & Structural Engineering, Hong Kong (1971) 329-345.

5. Singh A., Lee K. L., "Variability in Soil Parameters", Proceedings, Eighth
Annual Engineering Geology and Soils Engineering Symposium, Idaho,

(1970) 159-185.



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 YAQA

6. Lacasse S., Nadim F., "Uncertainties in characterising soil properties,
Uncertainty in the Geologic Environment™ GSP No. 58, ASCE 49-75,
reproduced by permission of the American Society of Civil Engineers
(1996).

7. Phoon K. K., Kulhawy F. H., "Characterization of geotechnical
variability”, Canadian Geotechnical Journal, Vol. 36, No. 4 (1999) 612-
624.

8. Skempton A. W., "Discussion, The Planning and Design of New Hong
kong Airport", Proceedings, Institute of Civil engineers, London. Vol. 7
(1957) 305-307.

9. Ignatova O. l., "Moscows Jurassic clayey soils as a medium for the
installation of underground structures and deep trenches", soil mechanics
and Foundation Engineering Journal, 37 (2000) 49-52.

10. Burak Goktepe A., Altum S., Altintas G., Tan O., "Shear strength
estimation of plastic clays with statistical and neural approaches",
Building and Environment Journal (2007).

o Dl andl alea e Gis B3 ensie Sl cdisile G )

5 O 82 8 3 LS 0 sliype j sk 5 il o al eciilupe i iy iy

FITOTYY) 0T 6 bad i)l R )8 (il e Sl p50 Gl e rsel iy

O slacs lKas il T o 8at b 8o Gl ame gy 5 4Ll Clallhe S e VY

YN (OYAY) S ol st e il s gy iy SIS (JICA) eyl Jlell
(Ohaidles 5 (Sna Cliiad 38 ya -0 ) SIS 585 Gle Dl Saly) Y

www.bhrc.ac.ir\ geobank


http://www.bhrc.ac.ir/geo

\A4Q4 R SO KPR PSS P 0 USRI ISP INE (KL VS S JURCI PP INCU B S
Cliiad 38 je o)l SiSTalJ le b/ Sl e (bbb cadla g ()8 DS )
OYAY) a5 ¢Suse
T o Js (e SIS (i s (IS e (Gl alle (0358 5 S V0
OTAY) Ghaiabes 5 (Sase liial S e ¢l pl Sk s § e b Sl - sk
16. Kalantary F., Ardalan H., Nariman-Zadeh N. , "An investigation on the
Su-NSPT correlation using GMDH type neural networks and genetic
algorithms", Engineering Geoligy Journal , P (2009) 144-155.
sl il b solel Llad 5 5508 Jadle soseh csp GBS (e LYY
Ol Kaifigi § e bl Kby slaody SaS 4 Glgd " D" g bl e slie
AP (VF30) i oxSiily ¢ IR ol8kily cadi ) oulih IS 4aliglly
18. Terzaghi K., Peck R. B., Mesri G.,"Soil Mechanics in engineering
Practice,3rd Edition", John Wiley &Sons,Inc (1996) 549.
19. Bardet J. P., "Expperimental Soil mechanics,1st Edition", Prentice-
Hall.Simon&Schuster (1997) 584.
20. William Lambe T. W., Whitman R. V., "Soil Mechanic,1st Edition",John
Wiley &Sons,Inc (1969) 478.
il ool b Gl g (ST 51 J (saidigy «53gn (o248 oo 3 sy 58 ol (g lading pd Y
XV (VYAA) O sae 23Sl cimin g ale olily cadi ) li IS ALl «GIS
22. Victor Li K. S., Robert Lo S., "Characteristic and design soil parameters
use of statistics Geo technical Engineering”, Issue GE3 (2006) 141-146.
23. Hashemi, Siamak, "The design of a relational database on the
geotechnical properties of Northern England Glacial Till", UNIVERSITY
OF NEWCASTLE (2002).



WA Oltss 5 5l ¥ 55kt cmi o (kg olidopn a0 ARRK

24. Nagaraj T. S., Miura N., "Soft clay Behavior, Analysis and Assessment"
(1998) 240-247.

25. Hirata S., Yao S., Nishida K., "Multiple regression analysis between the
mechanical and physical properties of cohesive soils", Soils and
Fondations Journal, 30 (1990) 91-108.

26. Yoon G., Tak Kim B., Soo Jeon S., "Empirical correlations of
compression index for marine clay from regression analysis"”, Canadian
Gotechnical Journal (2004).

27. Abdullah A., Sabtan, "Geotechnical properties of expansive clay shale
in Tabuk, Saudi Arabia™, Journal of Asian Earth Sciences (2004).

28. ElI Amrani Paaza N., Lamas F., Irigaray C., Chacon J., "Engineering
geological characterization of Neogene marls inthe Southeastern Granada

Basin", Spain, Engineering Geology Journal (1997).



