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Figure 1. Location of the studied area in Babakoh forest, Siahkal city, Gilan province.
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Figure 2. Triangular distributions of earthwork time
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Figure 3. Probability distribution for time of earthwork completion

5 > SYop 4 cale Slles (gl (35 aly
G ag b el g e il biye oles g ol bylus
ot byl b glye el (IS laosls calo oSGy
> 5 Cuslad pac dbol 4 e aS Cowl olyen (glosis
33,5 (0 05gn Ajh g ($we3T Gloj (B L al8l s
sojon b bl 3 @lie Gl dpie Y Iy Sy 5

Oliime g Glialie gl GMET pl s Seke

O dalae a4y barye calw Glles ps o ol gl sl
Colw Sllas j3 4y syl 5 Cows Hlow Kiw 05w L
3l Do ol Sy o> t_s'>1)"" dJ>).a A Cal 0d¢
oS ably g o i (sbaylej e BT LYY Ko
4 ol e cwl dls  SB Cldas 3 YL Sy jl (S


http://dx.doi.org/10.52547/ifej.8.15.128
https://dor.isc.ac/dor/20.1001.1.24237140.1399.8.15.13.6
https://ifej.sanru.ac.ir/article-1-297-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.24237140.1399.8.15.13.6 ]

[ DOI: 10.52547/if€j.8.15.128 ]

WY

yvaa ul“wb 9 )lg.g Al D)mel' /M H JLA ul)n‘ Lghh L&>/" L;M}Ln}ﬁ})

S 85 Glye @ly o (F USD) 0 el e gk
ey sl b (SB Olles gloj g abie (g @l
e Foli bl 35 005 )5l GLulid)S bawgs i
Caol 0355 Juoyd O
site Sy 4 (glodgazme (gilw e (sl GBS ) 5
e @595 51 250 095 4 Wlgi o0 Anja b Glojode b
sloyiahl b byl 3 gy |y o > o8 b oslazl
By slos el ‘_’j ool &S" sy mje oyl ook
Joie g aeS plie (eSS (imen g MS (e o]
e ) it sl bl didey jlde Jg 039 03k jloay
I ojon Swn)y iludde sl Yoame 33,5 oo Joieo
ol 9o odlitul Cusly i 4 (Sg> L (e @9
ol ooyl plgies |y ieglled Ll oS el > ol
RV 4 ol |y bl den (Jg a5l plxl 4 539
S seim el pol ol () calul Guew 4 cibies
Joizme loj & aldiy Gloj e I Jidy aipeS Gloj e
SB Sllas Gloj giludnd Jlo Glgie 408l 5005
W) disaS 5 (59, VY) Jaioes jlie o alools 45 ol ol
Joie (loj o OB & (Jlo 53 2l oo 057 sl (59
oS sl 01 by yol et sl YU jls (A) dinidi
A8l 423l Cwly S & (VL (g (e @5 loges

eSS (V) ol gy BB Cualad pae 45 90 il
ll gy > Jghite ©lyss @ bgye bacyalad pas
4 e & Cwl @)lge 4 bgrpe a5 cunl ojgp
&5 Yoore a5 (Cuwl plio (58, Cauwd 3l g 4 sxe lsl
Cup il b)Saly Jy cul cogtn BB E pgd
sobatods )13 3929 (lpde 9 HSle HlB! 3 o L ablis
Distribution Graph 4535 anja Jisl xjs csalis
Oboj dud 30 Caomd cpl > b Ol COST isy
Ll 0045 o )3 0392 eSS 40 je u.»\/lnpl )|>9oj
oyl 8 iso playb okl Jes 4 cleMail 3b
slp AF Jlo > (S Ollas ofgn pbsl aija dbgiye JS
Cawl 045 359l log yaeleo FO dgas o0l I JieslS
sl 1oyn WY laid 00)5 o odmlin ¥ S5 j0 asilis
FQeovvns adol 3)5lp b SB cllos 0595 45 3,15 3439
A olezel b oS cdlys o o puzmed sy Ll @ (logs
D)8 (B plag OFeevees b ojon e anja o
Gl i dopd YA of5p 4,.115| 3y8lp 5l éL.o oyl
OSke jsbay &S S e o odel Camddy (g)l] o
Olegs YAQe v v s Lol ools jl yieghS G plodl aly i
ISl b ol Scige (gilwansd gl jl cpiomen 33,5 oo
bylys jo ools colw anja a5 by ol o j9d Vove
PO BT (g 0fgn Sy (85 5l 0 L g Gliebl pae

Construction project
0010 - earthwork : Cost
160

Hits

510,000 512,000 514,000 516,000
Distribution (start of interval)

Data
Cost of:
[ 0010 - earthwork
| 95% 515,383
0% 514,695
25% 514,250 Bl
20% $13.916 lterations: 1000
75% $13,582
T0% 513,248 Statistics
B5% $12814 = | Minimum: $10.020
60% $12,691 E Maximum: $16,699
SSRITIZA E Maan- $12 468
0% 1228 e o wyidth: 5500
45% §12,023 8
40% 511,801 E —
% siss g |Highlighters
30% $11,355 Deterministic ($10,688) 13%
25% $11,133 50% $12,246
20% 511,021 80% $13.916

15% $10,799
10% 510,688
5% §10465
0% $10,020

 SBSles oy JoSS dige Jlisl i ¥ S5
Figure 4. Probability distribution for cost of earthwork completion
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Abstract

Project time and cost are one of the issues and challenges that employers and contractors are
facing whit them especially in the forest area. One of the most effective tools that used in
prediction and risk analysis is Monte Carlo analysis that Based on the production of random
numbers, the number of single components of a set is computed and find out their effect on the
whole set. In the traditional approach to project control that still dominates in most national
projects, estimating the probable time and budget of the project is still unpredictable to
managers and experts. In this work, we tried to present a model for considering the probability
and risk in estimating the probability of completion of the project by given time and cost of
project termination in a forest area using a case study and software capabilities (Primavera
Pertmaster). The results of the probability distribution revealed that the probability of reaching
the predicted budget was approximately 13% according to the Monte Carlo simulation.
However, the difference between the maximum and minimum values varies from 39 to 650
million IRR, which results in a high risk of the operation of the land operations, which indicates
the high risk of the earthwork operation. The real cost of earthwork (570 million IRR) in the
study area at the cost allocation chart is estimated at 90%, which also confirms the riskiness of
the road earthwork project. Finally, the Monte Carlo simulation method, with the successful
prediction of the risk of earthwork operation project, showed that there is an acceptable way for
contractors and forest road designers to deal with the negative aspects of the project. The results
of this research can be used as a guide to better management of forest for future operations.

Keywords: Simulation, PERT, Risk, Earthwork Operation, Probability Distribution
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Figure 1. Location of the studied area in Babakoh forest, Siahkal city, Gilan province.
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Abstract

Project time and cost are one of the issues and challenges that employers and contractors are
facing whit them especially in the forest area. One of the most effective tools that used in
prediction and risk analysis is Monte Carlo analysis that Based on the production of random
numbers, the number of single components of a set is computed and find out their effect on the
whole set. In the traditional approach to project control that still dominates in most national
projects, estimating the probable time and budget of the project is still unpredictable to
managers and experts. In this work, we tried to present a model for considering the probability
and risk in estimating the probability of completion of the project by given time and cost of
project termination in a forest area using a case study and software capabilities (Primavera
Pertmaster). The results of the probability distribution revealed that the probability of reaching
the predicted budget was approximately 13% according to the Monte Carlo simulation.
However, the difference between the maximum and minimum values varies from 39 to 650
million IRR, which results in a high risk of the operation of the land operations, which indicates
the high risk of the earthwork operation. The real cost of earthwork (570 million IRR) in the
study area at the cost allocation chart is estimated at 90%, which also confirms the riskiness of
the road earthwork project. Finally, the Monte Carlo simulation method, with the successful
prediction of the risk of earthwork operation project, showed that there is an acceptable way for
contractors and forest road designers to deal with the negative aspects of the project. The results
of this research can be used as a guide to better management of forest for future operations.
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