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1- Kolmogorov-Smirnov
2- Paired-samples t-test

@4}4 -V
n.r nj;«éi)ﬁ 9 “z oo ‘JL‘”‘}J W}- ) ‘v;'l:..«;)l—
W}: 9 Q;-\)Ja LSLM);JJJ, U:JJ)‘ C",’.)—.’.'\" (\Y‘Q/\)

raadllas 5 50) Sl olail 5 SGsy b e slaesla s
S Sy ple s oLt (2 S 4 o o b Glagblls
AYV=VEE & oyled V ooyss
i (OV48) (BT 5 s oz LSS
Pt S RE R PRS- BT LN U S I B P
Co e lellls 01,8 andy oy Jlex 538 55 s
TYTE Y ol V oys5 5t
w3 g s g Ol ez e bl G5
0L Sl g iidS 3 (6, o e ik s (VT47)
elSe oo ghely 5 Ulpde ilekiadl s 5 04
dooslad Voo d(shibie (spael ) LA (s e
ATY-Y0)
Slcale bl 0Y80) (o Slale 5 cp (e
Slyome Jo cadlllae 3550) Olnl st JEB 5 Je
el (U8 g S35 Sales Jlo glisd Slsas
AN D olad 0 0ygs . Kin 5 slar/
el St ) OF8E) e (Pl 5 e
oS oS B s adlae b b fis Sl
slalas 5 Ly bige o MK SO e3do 3
A=V bl eyss . e
58 Jem slacstla s gy, (VYAY) vl
las O e slal - Sol5 cuwl s O b
o SU G e bl ol foai Ol S 45 153,50
AV=VNVE Y oled 0 oy s0
sl O8N e bl 5 (sl v s
C O NS plas 4l POl (K b 5 olenrl Sl 36
PRI E ]

doi: 10.22034/road.2022.343492.2051

Yyv

A 25 Sl ey ) S5 slag b e sl
AR Sl S e b gl S S s OIS,
Al ol

5 S bl Latls ((Swily; Cbslas e 5o -t
Sl oly o 20) (Sl glagp bl s ol
S S b gl S e el QXS 5 08 s
obslas jaxls o)l Sl 5 S obslas Jals
Sl el ) (SE5 sl b gl s
S b b gl 5l S 6 s OS5, 5 008 5
Syl o Slislas )l

5 e Cs e Latls Slislay abcde adlge 45 -0
oy s ) (S5 slap b dlal s sraar s ee
S b sl 5l U8 4 s (G385, 5 508 55 Sl
oo 4 Glal et ls s Slslay abcde )58 5
5 088 5 Sl ey e ,x0) (Sl slr b ¢l e
el 4l a8 am b Sl 3 U 4 (G385,
rlpe sl 5 il 5l L oS sl pasls ol b
5 Sl 03 K Bl e bk ol Gl o5 4 ol
sdalin = b gl 5l e 5 8 Jl ol (g lalas
Sbslar 5 oliss fall L &S e jasls js 5 553
23S @l Spe bk ol Gl o5 w ol 4l
Lo b sl Sl a5 3 Jle i ol s olne 5
SIS s 5l ool S a5 b ol e edalie
AL e gl s bl (SO A b
sslgly obslar wbode 5 obslay  (olidss
Sl A5 ke 45 K g e esls TR Doy

S Sales Lsd e S lag b sl
ssen 5 ey Gl S S sabie Ol s
Bl ilesl o) pon o Sloss S slaaysa 5l 6,8 s
238 1 Il e &

Sk b G Gl Ol S e S e slety Y
23 O e Ll SIS e S 5 0350 ages
Woliils 53 vy ey OLALEIS 5 (6 8t (S5es%el 2 055
Lol 5 aps faos 5l b b Gl 2l b A

3355 4l g cnSls



\iﬂ”ﬁl.; AAK a)w e 092 f})}%db gcble-quJ&MM

-Papageorgiou, M., Ben-Akiva, M., Bottom, J.,
Bovy, P. H., Hoogendoorn, S. P., Hounsell, N.
B., & McDonald, M., (2007). ITS and traffic
management. Handbooks in  Operations
Research and Management Science, Vol. 14,
715-774.

-Sakhapov, R., & Nikolaeva, R., (2017).
Economic  aspects of traffic safety
administration.  Transportation  Research
Procedia, Vol. 20, pp. 578-583.
-Shirmohammadi, H., & Hadadi, F., (2017).
Assessment of drowsy drivers by fuzzy logic
approach based on multinomial logistic
regression analysis", International Journal of
Computer Science and Network Security,
Vol. 17, Issue 4, 298.

-Shirmohammadi, H., & Hadadi, F., (2019).
Optimizing total delay and average queue
length based on fuzzy logic controller in urban
intersections. International Journal of Supply
and Operations Management, Vol. 6, Issue 2,
142-158.

-Shirmohammadi, H., & Hadadi, F., (2020).
Controlling and  Optimizing  Vehicular
Emissions and Fuel Consumption in Urban
Intersections by Fuzzy Intelligent Controller.
Journal of Civil and Environmental
Engineering, Vol. 50, Issue 100, 21-35.
-Shirmohammadi, H., Hadadi, F., & Saeedian,
M., (2019). Clustering analysis of drivers
based on behavioral characteristics regarding
road safety. International Journal of Civil
Engineering, Vol. 17, 1327-1340.

-Soleymani, M., (2023). Modeling factors
affecting traffic management and reducing

accidents on urban roads. International
Journal  of  Nonlinear  Analysis and
Applications.

-Wang, X., Jiang, P., Cao, Y., Lyu, N., & Niu,
L., (2021). The safety effect of traffic signs for
median  openings on  one-side-widened
freeways. Safety science, Vol. 144, 105445.
-Yumrutas, H. 1., & Sarisoy, S. C., (2021).
Comparison of Overpass/Underpass in the
Light of Various Parameters: Karabuk-
Safranbolu Case Study. Afyon Kocatepe
Universitesi Fen Ve Miuhendislik Bilimleri
Dergisi, Vol. 21, Issue 3, 681-695.

YYA

Sl 5 Sy e adles (FA8) o] (sl

oode waldad Ol 5l 5 Olgr 53 (a0 L Jas e
00-VE X o lad Vo0 (S0 Co ke ladllas
B OTAY) e S s el s il A S5-
Wil S ek SSlE S USE s el s
Eoylat Voo s Ol olais] Lils (63 08], cla ins s
-Afrin, T., & Yodo, N., (2020). A survey of
road traffic congestion measures towards a
sustainable and resilient transportation system.
Sustainability, Vol., 12, Issue 11, 4660.
-Banister, D., (2013). Transport and Planning.
In The Planning Imagination, 218-228.
Routledge.
-Brusselaers, N., Huang, H., Macharis, C., &
Mommens, K., (2023). A GPS-based approach
to measure the environmental impact of
construction-related HGV traffic on city level.
Environmental Impact Assessment Review,
Vol. 98, 106955.
-Cesario, E., Uchubilo, P. 1., Vinci, A., & Zhu,
X., (2022). Multi-density urban hotspots
detection in smart cities: A data-driven
approach and experiments. Pervasive and
Mobile Computing, Vol. 86, 101687.
-Hamilton, A., Waterson, B., Cherrett, T.,
Robinson, A., & Snell, I, (2013). The
evolution of urban traffic control: changing
policy and technology. Transportation
planning and technology, Vol., 36, Issue 1,
24-43.
-Hasheminezhad, A., Hadadi, F., &
Shirmohammadi, H., (2021). Investigation and
prioritization of risk factors in the collision of
two passenger trains based on fuzzy COPRAS
and fuzzy DEMATEL methods. Soft
Computing, Vol. 25, Issue 6, 4677-4697.
-Kim, W., Kim, H., Won, M., & Chang, G. L.,
(2017). Development of a Traffic Management
Decision Support Tool for Freeway Incident
Traffic Management (FITM) Plan Deployment
(No. MD-17-SHA/UM/4-19). Maryland. State
Highway Administration.
-Li, Y., & Bai, Y., (2009). Effectiveness of
temporary traffic control measures in highway
work zones. Safety science, Vol. 47, Issue 3,
453-458.
-Minh, Q. T., Le Hoang, H. N., & Nhat, M. N.,
(2022). Effective traffic routing for urban
transportation capacity and safety
enhancement. IATSS Research, Vol. 46, Issue
4, 574-585.



Evaluating the Impact of the Implementation of Traffic
Restrictions on Traffic Violations and Accidents
(Case Study: Sanandaj City)

Shahab Hassanpour, Assistant Professor, Department of Civil Engineering, Faculty of

Engineering, Ayatollah Boroujerdi University, Boroujerd, Iran.

Behzad Darayandeh, Ph.D., Candidate, Imam Hassan University, Tehran, Iran.

Farhad Hadadi, Ph.D., Candidate, Shahrood Technical University, Shahrood, Iran.

E-mail: shahab.hassanpour@gmail.com

Received: June 2024- Accepted: September 2024

ABSTRACT

The growth of urbanization has caused many transportation problems, including traffic
congestion and accidents, which require policies to be adopted by decision-making
institutions to solve these problems. Therefore, in cooperation with the traffic council of
Kurdistan province in Iran, two rura roads and three urban roads in Sanandaj city in terms of
the implementation of traffic restrictions including widening, construction of underpasses and
overpasses based on the violations and accidents are examined. Therefore, the present study
is practical in terms of purpose and descriptive-analytical in terms of nature, the statistical
population includes all accidents and violations in the period before and after the
implementation of traffic restrictions, and the datasets collected in the form of documents for
violations and accidents. In order to select the appropriate test to check the hypotheses, first
the normality of the variables is done using the Kolmogorov-Smirnov test. Then, the paired
t-test is used to verify the hypotheses considering the difference between violations and
accidents in the year before and after the implementation of traffic restrictions. The results
showed that in the component of violations (speeding), accidents (injury severity) and in the
cause of accidents (speeding and not paying attention to the front), there was an increase in
violations and accidents after the implementation of traffic restrictions compared to before
implementation of these restrictions. Also, in the case of violations (deviation to the left and
lack of attention to the front), accidents (fatal and property damage only) and in the cause of
accidents (deviation to the left), there was a decrease in violations and accidents after the
implementation of these restrictions. Therefore, it can be shown that traffic restrictions can
have a significant effect in reducing fatal accidents, property damage only and traffic
violations.
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