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1- Data Envelopment Analysis
2- Accident Prone

3- Decision Making Unit

4- Average Annual Daily Traffic
5- Curvature Change Rate

6- Trend lines

7- Present Serviceability Rating
8- Curvature Ratio

WA b/ Jslosled / p g Jl / B 5 Jom ilige

0

o ol Dlakad (gl Pl gl baesls cidigy s s,
ol 031> 0L (53,50 andllae ol > o Slad 4 (s
S s b oladad Gl et spmse s b oS ol
sh o b oS o s Gy e Bl i 35 ol
53380 s a6 Smibie Glas o U5 e S S
S das e s w1y (G olaslael i, opl s
Sl sl 5 duad s b sb aely Sladad s ool

L
Lobns o Sl o)lys OLLla )8 5 01,5 prenad ol S
03,5 WLl L Ol Sl w4 e olp
3,5 sl DEA L (g5 00 5 die 40 K5 slgms sdoms



O il Aedes ol feslewl ( Bolo ol Lo

iyl a8 wbobl “lel L s seroislas bl

Aglie Lf"'ﬁ:fé isls

AASHTO, (1996). "Roadside Design Guide". Wash-
ington, DC.

Abdel-Aty, M. A. and Radwan, A. E. (2000) "Mod-
eling traffic accident occurrence and involvement”,
Journal of Accident Analysis and Prevention 32, pp.
633-642.

Anastasopoulos, P. C., Tarko, A. P. and Mannering,
F. L. (2008) "Tobit analysis of vehicle accident rates
on interstate highways", Journal of Accident Analysis
and Prevention, 40, pp. 768-775.

Anderson, P. and Petersen, N.C. (1993) "A procedure
for ranking efficient units in data envelopment analy-
sis”, Journal of Management Science, 39(10), pp.
1261-1264.

Anderson, |. B., Bauer, K. M., Harwood, D. W. and
Fitzpatrick, K. (1999) "Relationship to safety of geo-
metric design consistency measures for rural two-
lane highways", Journal of Transportation Research
Record 1658, Washington D.C., pp. 43-51.

Bared, J. and Vogt, A. (1998) "Accident models for
two-lane rural segments and intersections". Journal of
Transportation Research Record 1635, pp.18-29.

Cafiso, S., La Cava, G., Montella, A., Pappalardo, G.,
(2006) "A procedure to improve safety inspections
effectiveness and reliability on rural two-lane high-
ways", The Baltic Journal of Road and Bridge Engi-
neering 1 (3), pp. 143-150.

Cafiso, S., La Cava, G., Montella, A. and Pappalardo,
G. (2008a) "Operative procedures for safety inspec-
tions on two-lane rural roads" In: ARACNE, Rome,
Italy.

Cafiso, S., Di Graziano, A., Di Silvestro, G. and La
Cava, G. (2008b) "Safety performance indicators for
local rural roads: a comprehensive procedure from
low-cost data survey to accident prediction model”.

9- Tangent Ratio
10- Roadside Hazard

8|f v
(ko 5 4 2) Ol gleslr lislas” (VYVY) fslal ¢ 2
s oKl chlanl 0l (e e awbes 5 anslis

AY a)Lw.b t.L@,«.».A:‘

EirsP ad o sm addllas (g el 0550 Slgals s ol LS
AYM syl Ol Sl 5 B 5 Jam ol AS ragd

Ol o,

website: http//Imo. (\YA4) i85 S5 Sap obsle

ir/uploads/\_vY_tasAda+ ALY+ kolipdf

(\YAO) d’}t’“b C))Uéi 9 6J’.'.JML'J" C,le:u ;Q\ﬂ‘ )L&T JSJA
website: http/www.amar.org.ir/nofoos\vae/d -

fault.aspx?tabid=\Aav

Bt 63,5057 (AN sla b 56 5 (gals cosly laoms
it s e Sl eslizad b 0BWS el bl sl
Y 0555 (mlio wdige panas 4,0 Foslaadiar glaesls

WAAY. o ) el

O35 slgaly 5ot ol bla SLuls ™ (\WAY) axs 5 ¢ e se
Al a8 wbOLL (5 ed (53,30 axdllas) (e

L;,J.,\.A.é.a LS"B oAl g(a)>L;'~:¢.>' Hﬁ‘ LfU“J‘U’:" al_<:._}\>
éjiw L;’Li))l B ws 6L€.SJ.A” (W’/\V) Lb) BV gdg)@
oli.i_;‘b CA;»J,._».J.A omb CJ')LLJJ\ Q‘ﬁ' ‘fj) \:JL% “L@JLA)LVJ

Oe

\Yq . }ﬁb‘t/d}‘a)w/(}mdb/ﬁjwww



wd.&..:uhﬁ bﬁ‘})l.‘\abk.&ﬁéb Oladad 6&{@3’3‘3@\.‘\.‘5

analysis”, Transportation Research Record 1897, pp.
34-42.

Geurts, K., Wets, G, Brijs, T., Vanhoof, K. and Karlis,
D. (2006) "Ranking and selecting dangerous crash lo-
cations: Correcting for the number of passengers and
Bayesian ranking plots”, Journal of Safety Research
37, pp. 83 -91.

Hassan, Y., Sayed, T. and Tabernero, V. (2001) "Es-
tablishing a practical approach for design consistency
evaluation”, ASCE Journal of Transportation Engi-
neering, 127 (4), pp. 295-302.

Hauer, E. and Persaud, B.N. (1984) "Problem of
identifying hazardous locations using accident data”,
Journal of Transportation Research Record 975, pp.
36-43.

Hauer, E., Allery, B. K., Kononov, J. and Griffith, M.
S. (2002) "Screening the road network for sites with
promise”, Journal of Transportation Research Record
1784, TRB, National Research Council, Washington,
DC, pp. 27-32.

Hauer, E., Kononov, J., Allery, B.K. and Griffith, M.
S. (2004) "Screening the road network for sites with
promise”, Transportation Research Record, 1784, pp.
27-32.

Hermans, E., Brijis, T., Wets, G. and Vanhoof, K.
(2009) "Benchmarking road safety: Lessons to learn
from a data envelopment analysis”, Journal of Acci-
dent Analysis and Prevention 41, pp. 174-182.

Heydecker, B. G. and Wu, J. (2001) "Identification
of sites for accident remedial work by Bayesian sta-
tistical methods: an example of uncertain inference”,
Journal of Advances in Engineering Software, 32,
pp.859-869.

Huang, Y. H. (2004) "Pavement analysis and design”,
Second Edition, USA: Pearson Prentice Hall

Jahanshahloo, G. R., Hosseinzadeh Lotfi, F., Khan-
mohammadi , M., Kazemimanesh, M. and Rezaie,
V. (2010) "Ranking of units by positive ideal DMU
with common weights", Expert Systems with Appli-
cations, 37, pp. 7483-7488.

WA ul / ol osled / p g dlu/ B 5 Joom wikige

Y

TRB 87th Annual Meeting Compendium of Papers,
CD-ROM, TRB. National Research Council, Wash-
ington, DC.

Cafiso, S., Di Graziano, A., Di Silvestro, G., La Cava,
G. and Persaud, B. (2010) "Development of compre-
hensive accident models for two-lane rural highways
using exposure, geometry, consistency and context
variables”, Journal of Accident Analysis and Preven-
tion 42, pp. 1072-1079.

Cheng, W. and Washington, S. (2005) "Experimental
evaluation of hotspot identification methods", Journal
of Accident Analysis and Prevention 37, pp. 870-881.

Charnes, A., Cooper, W.W. and Rhodes, E. (1978)
“Measuring the efficiency of decision making units”,
European Journal of Operational Research2 (6), pp.
429- 444,

Elvik, R. (2007) “State-of-the-art approaches to road
accident black spot management and safety analysis
of road networks”, Report 883. Institute of Transport
Economics, Oslo.

Elvik, R. (2008) "A survey of operational definitions
of hazardous road locations in some European coun-
tries”, Journal of Accident Analysis and Prevention
40, pp. 1830-1835.

Farrell, M.J. (1957), “The measurement of produc-
tive efficiency”, Journal of the Royal Statistical Soci-
ety, Series A, General 120 (3), pp. 253-281.

Federal Highway Administration (2000) "Alternative
design consistency rating methods for two-lane rural
highways", Federal Highway Administration, US De-
partment of Transportation, Publication NO. 99-172.

Flak, M. A. and Barbaresso, J. C. (1982) "Use of
computerized roadway information system in safety
analyses”. Transport. Res. Record 844, pp.50-55.

Geurts, K. and Wets, G. (2003) "Black spot analysis
methods: Literature review, Diepenbeek, Belgium"
Flemish Research Center for Traffic Safety.

Geurts, K., Wets, G., Brijs, T. and Vanhoof, K. (2004)
“Identification and ranking of black spots: sensitivity



O il Aedes ol feslewl ( Bolo ol Lo

Persaud, B. N., Lyon, C. and Nguyen, T. (1999) "Em-
pirical Bayes procedure for ranking sites for safety
investigation by potential for safety improvement”,
Journal of Transportation Research Record, 1665, pp.
7-12.

Samuel, C., Keren, N., Shelley, M. C. and Freeman,
S. A. (2009) "Frequency analysis of hazardous mate-
rial transportation incidents as a function of distance
from origin to incident location”, Journal of Loss Pre-
vention in the Process Industries, 22, pp. 783-790.

Sayed, T., Abdelwahab, W. and Navin, F. (1995)
“Identifying accident-prone locations using fuzzy
pattern recognition”, Jornal of Transportion Engineer-
ing (ASCE), 121 (4), pp.352-358.

Sowalti, T., Paradi, J. C. and Suld, C. (2005) "Infor-
mation systems project prioritization using data en-
velopment analysis”, Journal of Mathematical and
Computer Modeling 41, pp. 1279-1298.

Tunaru, R., (2002) "Hierarchical Bayesian models for
multiple count data", Austrian Journal of Statistics 31,
No.2 &3, pp. 221-229.

Zhang, C. and Ivan, J. N. (2005) "Effects of geomet-
ric characteristics on head-on crash incidence on two-
lane roads in Connecticut”, Journal of Transportation
Research Record, 1908, pp.159-164.

SA

Lamm, R., Choueiri, E.M. and Mailaender, T. (1991)
"Side friction demand versus side friction assumed
for curve design on two-lane rural highways", Journal
of Transportation Research Record, 1303, Transpor-
tation Research Board, Washington D. C., pp. 11-21.

Montella, A. (2005) “Safety reviews of existing roads:
guantitative safety assessment methodology", Journal
of Transportation Research Record, 1922. TRB, Na-
tional Research Council, Washington, DC, pp. 62-72.

Montella, A. (2010) "A comparative analysis of hot-
spot identification methods”, Journal of Accident
Analysis and Prevention 42, pp. 571-581.

Miaou, S.P. and Song, J. J. (2005) "Bayesian ranking
of sites for engineering safety improvement: decision
parameter, treatability concept, statistical criterion
and spatial dependence”, Accident Analysis and Pre-
vention 37, pp.699-720.

Miranda-Moreno, L.F., Fu, L., Saccomanno, F., Lab-
be, A., (2005) "Alternative risk models for ranking
locations for safety improvement”, Journal of Trans-
portation Research Record 1908, pp.1-13.

Nicholson, A. (1998) "Superelevation, side friction,
and roadway consistency”, ASCE Journal of Trans-
portation Engineering, 124 (5), pp. 411-418.

Pardillo, J. M. and Llamas, R. (2003) "Relevant varia-
bles for crash rate prediction in Spain’s two lane rural
roads’, TRB 82nd Annual Meeting Compendium of
Papers, CD-ROM, TRB. National Research Council,
Washington, DC.

\Yq . }ﬁg/d}‘a)w/r}«db/ﬂj‘}www





