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Figure 1. Geographical position of the study area

0 2 4 s ces did 0 2 4
] Kilometers as SRR Al | ) Kilometers

0 2 4

LSO

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
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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

(é,f;f;u )f - 5oS) S sl (1) s 2> Sy oasls () ) 2> )
-/a." FOIMT N YA F¥/AY 54 dilaze
. Jos? Va/ v’ WY ofa” av/a” Sl adlaze

ol 10,3 0 Jlain] aws )3 ) e igli5 3929 001 yLiS s jb )3 Sglite Sl By > (S 905l Lolul
o) ee S lull el wad o I S Glosl jd aibi, wlyd woy as ol (L ¥ Jodo s
(A) 5228 5 Cgmngls 9 () pj) cliios @l b 4l boa¥ cpony cul (b oYl iy SB
I e Sla s S s a5 ooy S (1) w258 gy 0y & bl S 0351 syt s


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

VoY SB SGe Slusgas wlolpy i slaosls (o )b S sl Slg s (ol Judoo

s CH o CL aals bl § SC il o)l o553
g g B bl S aibj) 22y cea
b Cagly (Vb doy 1 &S ] bags gl (51085
Ol Py cwliol pisten g Cuwl (asuie ddkie S
S o )l dibaiocgjluodls lles sl 3 S iSa;

O W L)"’)’J 9

ol bl o i dwle 5 b Glyd g Aed 0 jep D55
Somy hae &8 SSB 0 Ly s 4 w5yl sy
Do i odaldie S (gy0ed b il oS oy VE
ool daly 5 (553 oy b (V) ohlSen 5 (dnne
ol S lapiolel @b jl g S (SSe ol
auslio ;> b3d) adbaie > (ol 5 il Syl seus

Gble SB oS wdl s ol ol 4 sl adlas |

&l

. Ahmadi, H. and A. Talebi Esfandarany. 2001. Investigation of the Effective Factor in Mass

Movement (Landslide), Case Study: Ardal region in Chaharmahal and Bakhtiari Province. Iranian
Journal of Natural Resources, 54: 323-329 (In Persian).

ard Proctor Density and Optimum

e: Evaluation of Triggering Sources and

2. Abedi, T., S.A. Hosseini and R. Naghdi. 2010. Study of Relationship between Soil Mechanical
Characteristic and Landslide in Forest Road Route (Case Study: Chafroud Watershed Guilan Prov.).
Journal of Watershed Management, 1(1): 17-29 (In Persia??.

3. Al-Rawas, A.A., AW. Hago and H. Al-Sarmi. 2005. Effect of Lime, Cement and Saroo (artificial
po%z)olan) on the Swelling Potential of an Expansive Soil from Oman. Building and Environment,
40(5): 681-687.

4. Azzam, W.R. 2014. Behavior of Modified Clay Microstructure Using Polymer Nanocomposites
Technique. Alexandria Engineering Journal, 53(1): 143-150.

5. Atterberg, A. 1911. On the Investigation of the Physical Properties of Soils and on the Plasticity of
Clays. Internationale Mitteilungenfir Bodenkunde, 1: 10-43 (In German).

6. Borga, M. 2005. Evaluating the Influence of Forest Road on Shallow Land Sliding.Ecological
Modeling. 187: 85-98.

7. Coe, J.A. and W.L. Ellis. 2003. Seasonal Movement of the Slum Gullion Landslide Determined from
Global Positioning System Surveys and Field Instrumentation. Ené;ineering Geology, 68: 67-101.

8. Davidson, D.T. and W.F. Gardiner. 1949. Calculation of Stan
Moisture Content from Mechanical, Analysis, Shrinkage and Factors and Plasticity Index. Highway
Research Board, 29%1 :447-481.

9. Felegari, M., A. Talebi and Y. Kiaoshkurian. 2013. Investigation of the Effect of Road Building on
Landslide Occurrence Using the FLAC SLOPE Model (Case Study: Ilam Dam Watershed). Journal of
Water and Soil Conservation, 20(1): 227-239.

10. Gorji Mojri M. and M. Sarikhani. 2003. Possibilities of Stabilizing Landslide and Mass Movement in
Forest Roads (Case Study: Kheiroud-Kenar Forest as a Scientific Model). Iranian Journal of Natural
Resources, 56: 29-38.

11. Galli, M., F. Ardizzone, M. Cardinali, F. Guzzetti and P. Reichenbach. 2008. Comparing landslide
inventory maps. Geomorphology, 94: 268-289.

12. Habibi Bibalani, G. and B. Majnonian. 2005. Increased Stability of Landslide-prone Slopes from Iron-
wood Trees (Parrotia persica). Environmental Sciences, 8: 21-28 (In Persian).

13. Hosseini, S.A., N. Sarikhani and B. Majnounian. 2004. Study of the Landslide and its Classification in
Khyroudkenar Forest (Noushahr-Mazandaran Province). Caspian Journal of Agricultural Sciences and
Natural Resources, 2: 32-39 (In Persian).

14. JamshidiKouhsari, A., B. Majnounian, G. Zahedi Amiri and S.A. Hosseini. 2009. Classification of
Forest Soil in Order to Decrease Investigation Cost of Mechanical Capability for Road Construction
and '(I'Iragspo_rtat)ion (Case study: Agh Mashhad Forest). Iranian Journal of Natural Resources, 61: 877-
888 (In Persian).

15.King, J.G. 1981. Interim Report on Research: Horse Greek Administrative-Research Project. Ogden,
lSJT:_ U.S. Department of Agriculture, Forest Service, Intermountain Forest and Range Experiment

tation, 212 pp.

16. Krogstad, F. 2001. Incorporating Landslide Probability into Operations Planning. The International
Mountain Logging and 11th Pacific Northwest Skyline ng(fosium, 71-77.

17. Kvalstad, T.R. and L. Anderson. 2005. The Storegga Sli
Slide Mechanics. Marine and Petroleum Geology, 22: 245-254.

18. Komak Panah, A. 1994. Analysis Methods in Evaluation of the Natural Slopes Stability. International
Institute of earthquake science and earthquake engineering, 411 pp (In Persian).

19. Handbook of Forest Management Plan (HFMP). 1994. The natural resources general office of
Mazlangara_n province, Plan of Stakhrposht region-Neka. Department of Forests and Rangelands, 380
pp (In Persian).

20. Mohammadi %avadkooh , K. and S.A. Hosseini. 2012. Effects of Physical and Mechanical Properties
of Soil on Existing Landslides at the Edge of Forest Roads (Case study: Tejen Watershed). Journal of
Watershed Management Research, 4(8): 28-42 (In Persian).

21. Majnounian, B., A. Jamshidi Kouhsari, G. Zahedi Amiri and S.A. Hosseini. 2008. Investigation of the

Mechanical Capability of Soil in Constructing Forest Road in Order to Applicable Usage. Iranian
Journal of Natural Resources, 61: 123-132 (In Persian).


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

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

22. Majnounian, B., S. Safiari, H. Sobhani and E. Abdi. 2010. Investigation of the Forest Soil Mechanical
Carz?bilgity to l)Jse in Harvesting and Road Construction. Journal of Forest and Wood products, 63: 65-
75 (In Persian).

23.Moghimi, A., K. Alavi Panah and V. Jafari. 2009. Evaluation and Zoning of Effective Factors on
Landslide Occurrence. Journal of Geographical Research, 64: 45-53 (In Persian).

24. Shojah, R., N. Majnounian and H. Sobhani. 2007. Determining the Mechanic of Forest Soil in
Gorazhon District In Khyroud Kenar for Road Construction and Harvesting. Iranian Journal of
Natural Resources, 60: 537-544 (In Persian).

25. Shanmugam, G. and Y. Wang. 2015. The Landslide Problem. Journal of Palaeogeography, 4(2): 109-
166.

26. Sepulveda, S.A., D.N. Petley, M.J. Brain and N. Tunstall. 2016. The effect of dynamic loading on the

shear strength of pyroclastic Ash Deposits and implications for landslide hazard: The case of Pudahuel

!Ignimbrite, Chile. Er&/?ineering Geology, 205(29): 54-61.

27. Taherkhani, H. and M. Javanmard. 2015. Comparison of the Effects of Cement, Lime and CBR PLUS
on Reducing the Swelling of Clay Soils. Geology Engineerin%JournaI, 9(4): 3131-3150.

28.Wu, S., L. Shi, R. WanF and R. Xu. 2001. Zonation of the Landslide Hazard in the Foreservior

Region. Engineering Geology, 59: 51-57.

29. Zobeiry, M. 2000. Forest Inventory (Measurement of tree and stand). 1% End., Tehran University
Publication, Iran, ISBN: 964-03-4524-5.


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1397.9.17.16.8 ]

[ DOI: 10.29252/jwmr.9.17.145 ]

Journal of Watershed Management Research, Vol. 9, No.17, Spring and Summer 2017 .........c.ooiuiiiniiiiiiiiineeeiceeieeeae 154

Stability Analysis of Forest Roads CutsloEe According to Mechanics Properties of
Soil (Case Study: Stakhrposht Region-Neka)

Seyed Ataollah Hosseini', Marzieh Janzadeh Chenari?, Aidin Parsakhoo® and
Hasan Akbari*

1- Professor, Department of Forestry and Forest Economic, Faculty of Natural Resources, University of Tehran
2- Graduated M.Sc. Student of Forestry, Gorgan University of Agricultural Sciences and Natural Resources
3- Assistant Professor, Department of Forestry, Faculty of Forest Sciences, Gorﬁan University of Agricultural
Sciences and Natural Resources (Corresponding Author: Aidinparsakhoo@yahoo.com)
4- Assistant Professor, Department of Forestry, Faculty of Natural Resources, Sari Agricultural Sciences and Natural
Resources University
Received: September 18, 2016 Accepted: August 16,2017

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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