-~

V¥D WAY Gl g 5l /Y oyleis [ors Jlo 550l 0jgn o e doliiimngy

bl (IR grodle (13 SL (gl Jlg e (gl Jolod
(LG iy yciw! judul 0395 163590 axllle) S SWilKo Oluogasd

il (b e 5 (535S pole oSl
35 03 Cape aslingyy

F 5 s g Tyl aal ()l 0305 g0 ¢ s lllas s

Ol o8l ¢ s mlin 0SLiSl ¢ JSin slazdl 5 (g5 IKin 09,5 sliwl -

OS5 b o 5 55,LS pole oSl (IS psle 0aSiily eyl IS ) (i)l s gl il -
(Aidinparsakhoo@yah00.com : Jggus sdiwgs) (5,5 (caub mlio g (5j,9liS pale olKuiily (ISin pole 0aSLisly (gl S 04,5 Loliwl -V
J)L.; Ljnu.]o a‘.;.n 9 d)'”LJ;f f’?l:‘ oKl (@..Jo @L;o 0aSisly sd)hﬁé o”f )be‘ -¥

WBIB/YD 1 iy Fo )b QISIVA by Go )b

FXVCCN
oapd g olidlw g 8ly ylawsto g ol dicalo gacass j1 Sy oylged S glodgi S > g g (5,lbL
02l 90 b oo JSWiT Ty o s Jbo o 53 9 8091 (MR lrol, Sloid e mlae ow piodes S (Cuwl 0391 Comng jlanxe
S glaaaly 4 ailio (gaiyg; & el S SIS ool 51 (ol gladi b o CBg W1 51 (g S ole (51 Bai
9 phite (BoLai (g yd diged Ve codla j9u8 oo 53 g (e JSuid saly Yo 51 Sy 52 510G GIS Jl38le 55 )3 (e JSWG S 5]
PPt B9 (g Cuagby weyd Gaasule Sl g Cuildp G pSE (Jlgmd 59, 5 SB diged Yoo ggerme
wldo ldSE gl g b s pSed Gble S Glolejl S gabdind I uy 03,5 3IUT S CdL g (5,0
HB by sl g CBs Bis U gyl paiged Oad Glie Baiged Shand (gjludingy Wl )3 i S el Cuvy
w0l g Il dilie I gy (o030 dBlake (o il Ve—Qe g Yo-Y'e) 3ac 93 2 0 S dildy, Lidy Mo > &
LO/MN i 5 s Jlaaly 9 (o34 allaio )3 (G pred (pad Ll Cuwsy ¢/ 48 g + /A i S Jlaly g (o) dilaia 3 (S,
a g b g Janly alio 51 iaS (5 lo e o oy dlliie S oy Cuaslho oeSiko o 392 VA4V g

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

390 Lol ol 0 )3 (55 ok 39 oo e o33 aibia 3 ST& § ua s

Cad ()l o5 5 33T Bgus (Bdiged (6 5lwdings (opme JSWd (suslg sl : oulS goslg

(VA) 23,5 oo G Sy (g )lsly Jelows ean])3 iz
o Libcb?w d\fl.s > g ddlaio .)l.s) Coawg .))ch gAlsl 2
ol 45 293 lilefl (a5 Sy g e 5
sl L”°459°3 Silwaire Glp )8l uﬁb PS}J >l
..))'L.»u.o
adbate > Sliis > (V1) Gbujle 5 e (25
2 Pl 558305 Sub &S Slaslej] b iSg8
P &S Sy a4 b pll dadbele S,
JU2 oy @pe yralo 2 pSlS VAN SB (Suis
(V) ohlSed 5 uwe Cusl Hlubl slaSE sniad L
SB S ol b ol dady 5 A e
Gble &8 wbl cawd s ol 4 (K glbosls

(SC) ,bowy lawle cdl s wals 3ble 4 (CH)
g ol g iid Bble S j0 alby, e cdedy .l
O g cesliel iman 5 o] bwg Cugb) (5100
5 S cuw (gilwodls Glles bl (SB LiShj
I ow (M) ohlen 5 ligiome Cuwl odis adlaie yija)
I SB wges YY cutby @ plidl oy S0 adias ags
Cubild d).;o)'L\SI & w9 09l OLMQ L;Lza»b
Al Adesl ddbie JSa slhodls S S
abiy g 5l adeio SB asyp AY & Db Gl mls

EVRTN

L Loyl pow oS cgumn b (b (S claodg 4
(1) dasS o Slod b b sk ol al; Gl
sl e (SB sl Slg s dbol Jelss 51 (S5 (g5lwedls
Sl calis aam oals cdluw anlis (YANY)
D)5 Syguo 1S jeue ol ool canl )3 a5 cladlaie
A ccab aalg Jlosas 1y SU s clasl -
O ples glasls ol giluwjl 5 6)lS sl
[ J_s‘1> duo)le calw 9 L;lob?_? L;JP
dges o)Ll SB sl Slgps g (dow cbSB cos
(YSXYAY)

Oile a4 ul (wd jgbe loges (Slgyd sylub
Bl wle es b ddper sl cud S50
P s b Gblopd g by oyp (ediee
Sl o7) cwl cd (b sl (85 L gloial) i
Lulyd )3 jo g )l eyl jo 7 Jl i o5 oyt S
Wi ol gl datae b g 0S5 ip 5 o s SS
2 WVE) aibe gp9pe ced gl s g
b b glaslyd ylul cwl p3Y Vb Sl gl
Lg}g.)gfl& L Lg)b)_p}f )J‘ 2 Canl ufw.o «s S
P (YA) 225 S b odige lawgy Al odd sl
o dlazel (3 onds sl by gl s wb s ol
4 .00,5 duglio S by Cuoglio b g ol duolee 433


http://dx.doi.org/10.29252/jwmr.9.17.145
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.16.8
https://jwmr.sanru.ac.ir/article-1-703-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

\\rd S Sl uL,p}m uuhulﬁ L;Ko sesls L;;bﬁgfl& dL“’@‘B):‘f’ L;)IJ.‘:.Q J.bu

g, 9 2190
axflao 3490 adlais u&.ﬁ’o

g YEOND o oy po cudy il dilais g3 (50
&lg OYOYY B OYOW 5,5 oldlas Jgb j3 o ¥EOVR]
A b (Y USS) 2ab e LS SFFY ol 5 oni
(0355 0590) pows chs> & i cnl b 15T (puilis
el s ol oga ul clels)l 3 Jy @ 3late
38 (Swsjaie po> 09d) B awlyS 0)9 4 bgye
380 gy o d Ar 5l iy Oygo 50 00,5 o ot liie
ose ol S 0)93) (=0l by sladnies
slaasly lyls g O:\“ Lol o4l PRy (w’?*l’ 9
3 sstate) ol 5 s (slosd b o3l 5 s logse
2 (Mo a2 YO UYY slacuwd w5 L lacud
Slogd «Seps (jl) SB ey addlae 350 (5
lolid gy b ordarad gloged (LB PH L J
Gl 005 s Syl s lg s B &S ol a0 )S

SB (iS) & (o) (g (N (o5 U (o9 Lawgi
Lol s (IR clel)l &l ol (S5 0
gy des o Jols |y Syle—Sal ¢ Sal gyole g
<l g LB PH LSS (gloged SB oo VeV )]
5 o9 B ooy o S oS b e s S
K (o2l & sl gy (St p ) a2 9 Bes
bl (Sal g (S)lo (Sl gyole dlge b aily il Lo
ogd S cos XXX L3l wlop dedie Jols
S oS s S 2l g SndlS 331 | oAb
o sl gy (B K sl Bes ) 9 () (oY
wsbo oyl Slge by ISis il i b obsS ISin )
VXS sy ) g 0 Jobs |y (lawle Sal 5 )le Kal
Sl 5 St b oddidiud d]o}@ S’ )
Sal (ile ol b dlge g sl oy S
ool o S

g Lawgio g5yl b sblio LML2 _uolidwoj i 3
i g odle st 5 0 gl b blis LML3 5
SyaglSS o Slawle Sl (Sle Sal qople slaaY
b sleymej LPL2 it cionds L (50 b oSS
Sal g dlavle SKal glaaY Jold 9 buwgie )lub
LPL3 5 lpeglSS pate 5 ol ol a4 (ke
e ¥ Jold g s (LS il b e
Sl Y JS5) (1) el oo Sal 5 Sal ok
Joyd Voo dalllas 5y50 dalais 3 (o) S Slo s cuid
Cad 1 g o Vel S Glpus cops b
GBS ) Jls yite S lsiedr )R SB g s
23,55 blod

&9 5l SB 2o V8 5 CL g (ML) ool Lo b el
(SM) Jbhcdus slawle 5 (GM) jbcdow b aslbeds )
ool ol <0 ) i adlaie SB il sl Sl e
290 9 s wlio SB gy ol 48 Coul (e gl
dale 455 ol o jle 5 cale 5 Wb adi bleg
(00) 15 1l iy 5 539 o 2

sldaly o Oldlles o (YY) o )Ken 5 osio
douy Bl &S Cdbp ohls ase o b JU Jed
oley 2 iy S Slopd Sl (Rl g )b psE
9 CwdVh ) cad (g)lul (28 el ol cile
(Y~) (s> g L5’°9§°|9‘“’ JACC TRV o> w.)u,ub
slodls ausls slaael S glul Cunsdy dlllae 4
2 opl 4 g sy hajle (o5 pul 0jes > (IS
loy g CL S hb b8 bl &8 adl cawd
Jop LML SB gl sals dihio § ¥4 b cugb,
oL Slgy d> Cagby (3 Vb g Feo b Cug,
elsl g 039 YU dilaio S 3 )y Hlade 45" aad o
u:l,JUm La (;) lf)J (\;’) Cawl 005 U“’)’J s Sk’ R
U»L.ul).: LSKO le.&so.)l% dl.&:u.u)‘) Wy P oS
b ol 4wl pbol LuelS iy 0 ey Oluoguas
o b obbaialy o (gylubb iy &5 a8l Cawd
2 bylubl pl g Conl 48,3 g dopd B YL
P 925 Oygo by Cud CuSld o bl
L;Lmu.s):J )'l d)l.}){w 9 d);o)'l.\.il 4 (\\) Ol)&‘m
GNSersy, b LaUT Sdhy Wl s byl adais
SlolB g E5 9 cud (uldine) Sledbl slaaY
W53)S pladl Jlod i a4y Connd 0381 LT (gl 454
dgyi oul eje > (s (V) ohlSes 5 gule
bul g S (SSle ol daly adllas 4 (A (]
uL\MA LmuT Lgl.izsd\;'.éli .A;.}:.&bx. ;li.o/’. o)l? o yd U“’)’J
CH wals 3ble 3 SC cdl gl b33 sble S b
b Cugby (Yl dop &S ] g cusby (5)lS
by Py bl pinpd g Cwl jasine ddkie S
ol o5 diaia SB35 Ko s i)
sloanse ials g o glyud lLLL gs8y 5l (65 o>
Ll ()18 ko d))um 5l (63 ek 9 (6)lSS g pons
F°L>U] U)9).«0 o.)l} Lg)l_\.e‘ié 9 s 9 D.)l? Slasl P LX)
yole s Ban Djlee paside ) xS oyl
bl Jdod car SB gladise dlaa (gjlwany
Auglie Lupw 5 (i lrodls gyl pSB gla Slgyud
P o853 9 luk gble » S (SSle olss


http://dx.doi.org/10.29252/jwmr.9.17.145
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.16.8
https://jwmr.sanru.ac.ir/article-1-703-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

¥V WAY Gl g 5l /Y oyleis [ors Jlo 550l 0jgn o e doliiimngy
N B O N S S aE
A +
adllas 5)50 adaio oliblii> Cusbye =) S5
Figure 1. Geographical position of the study area
0 2 4 0 2 4

P ] KilOmeters

el e Al

P ] KilOmeters

0 4

LSO

. .
. 1

aalllas 350 ddlaie S 5 Cad ¢ wlid o) o oWl i clacgs Sledbl oY -y S
Figure 2. Data layers of slope direction, geology, slope gradient and soil in study area
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Figure 3. Map of land units for district two in Stakhrposht region
Veiviga YYoto+/0

1
0 2 4

el K ilOmeter

T
0/340+3+3

b/AVOA LD

ol S gl S sk il (Ken slassly aiss —F S
Figure 4. Map of land units based on soil properties
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Table 1. Physiographic characteristics (Slope gradient, slope direction and elevation at sea level) for each land units
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Table 2. Mean of some physical properties of collected soil samples from land units
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Table 3. Classification of the results of soil test to new land units using clustering test and Euclidian square distance
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Table 4. Comparison of soil grading in landslide and stable area in depths of 10-30 and 70-90 cm
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Table 5. Soil mechanics properties of collected samples from new land units
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Table 6. Comparison of the mean of liquid limit and shear strength between landslide and stable areas
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Abstract

Slope instability and mass movement of soil are the most important concerns of road
construction scientists and experts as well as environmentalists. Soil is the main material of
forest road construction and forms the road bed. In this research in order to avoid time and cost
waste in mechanic soil laboratory, the region was divided into same units based on landform in
GIS software. 10 soil samples were taken through systematic randomize samplin? method from
20 land units. Totally, 200 soil samples were taken and the soil moisture, bulk density and
texture were analyzed. New homogenous units were produced using the classification of soil
experiments results. Therefore, in optimizing process of sample numbers the sampling intensity
dramatically decreased to 100 samples without changing accuracy and reliability. Atterberg and
shearing resistance tests were done on these samples. Results showed that the percentage of
Fine-Grained Soil at both depth (10-30 and 70-90 cm) of instable units was more than that of
stable units. Liquid index in instable and stable units were 0.38 and 0.09, respectively. Plastic
index in instable and stable unites was recorded as 45.88 and 19.07. Moreover, the mean of
shear resistance of soil in instable units was lower than that of stable units. Drainage services
are proposed for instable units with plastic properties.

Keywords: Road, Landform units, Samples optimization, Atterberg limits, Slope stability
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