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Figure 1. Geographical position of the study area
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Figure 2. Data layers of slope direction, geology, slope gradient and soil in study area



YFA S Sl A:)L:»Dw u»Lulﬁ L;Lio sesls ‘_;)bﬁJB d“@‘»@ L;)l..\,gl;: J.‘.bu

AREEEAAEE Qee—Yoon Nev—Q s Yee=Aoo
il slbalids 6)li5wn g9y | A Agd JLeV Ve VY
a2 (GIS) lilie cleMbl abls 5 glis)) 5 cas
2 Ohawed ol Voo gl asd o) ol oy Owe S
o3l joae 53 (V1 JSU) Cunl S o Ll g (995
phie (Bolad (hgyb SB dgei Ve Gluen 21y ]
Voo S Jolgd b ady g (Bolas &0 abili ()
wPFaTe ()9 (g Cugl) Jopd g bl (S5 I e
o 9 b (6803l SBcdl g Jods ss s gyl
13,5 ¢ GPS bhuwy (gbhpdises dai clasuie

oS 09
3 s sslaie 4 3a85 cpl )3 1aiged w6 jlwding
LB Ei)l g Cap b 5 ) alde lagle i S
P Uk plul e plyisa adlate (yej JSb sassly
5 o Sl & Lo A ool g sl b w85 L
Bl (s098) Jdo 5l aditine yobo & o Canl £l 5
390 dilaio Glasuie 4 dagi b .00d 2]l (DEM)
W=Ye iopd o=V aab ¥ o iy 4 o i adllles
Cge adid (VF) 2o 2 &Yl jin g Aoy VY5 o)
O N L A

.(\\“V) c;“_v" ‘a"_;'" ‘\n"_a" C)‘.E.e.]o )qujaj.nL;clfﬁ)l
veiviam YYoio+/0
1
0 2 4 T
P . K ilOmCtET |
/ N
/ o
r ; %
\ ey S5 GRen glansly w Bz
— b
s | =
gyl ddlaio 93 (6ymw pd Cpoj JSW Sed ladsly aids -V S
Figure 3. Map of land units for district two in Stakhrposht region
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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



