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1- Potential Targets 
2 - Black spots   

3- Potential Sites 
4- Risk Management 
5 - Settling-in period 
6 - After study 
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7- Accident Data 
8- Potential Targets 
9- Accident Patterns 
10 - Potential Sites 
11 - Proactive Identification 
12 - Road Safety Diagnoses 
13 - Site history 
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14- Site categorization 
15 - Accident Analysis 
16- Site Investigation 
17 - Monitoring by initial and  means of  behavioral studies  
18- Accident monitoring and evaluation 
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1 - Empirical Bayesian  Method  
2 Selection BIAS 
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1- Empirical Bayesian Method 

2-Roadway segments 

3- at-grade intersection  

4- interchange Ramp   

5- Base Model  

6- Accident Modification Factor, AMF 
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��	6��	(��"�	���	X�Y	��	
�	+;#2L 
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=

=
m

j

jtion NENE
1

sec
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	�G;Y�9�	:.�	��	�H.	��ay�	
��.�	��	�	X��	��	K��*�	 y 	������	

6��	���3	���V	+;#2	��	��	K��*�	��1�	_1E	X��	:1�e�&^yW	

���	 ��	 ��1�	 _1E	 ��	 X��	 ��	 K��*�3	(�)��*�	 ���;�	 6,��]#�

~���	X�Y	0�	��	���	��1�	_1E  		

[ ] yrcrashesNE tion /43.02.25.1sec =++=		

� �

J��� 2�'��]��
� ���
���� ���.� F�R� 2��R� J&�� T��K�

�J���M��

?$�			j	6�,2	�&	
���	V	X��	��	(�)��*�	���;�	��1�	_1E	+.�E	X��

���	X�Y	���L		

 

 

Nbr =EXPO exp(0.6409 + 0.1388STATE  

 - 0.0846LW 

 - 0.0591SW +0.0668RHR + 0.0084DD) 

(� WHi exp(0.0450DEGi))( WVj exp(0.4652Vj))) 

(�  WGk exp(0.1048GRk)) 

� �

Nbr =  predicted number of total  

accidents per 

 year on a particular 

 roadway segment; 

EXPO =  exposure in million 

 vehicle-miles of  

travel per year = 

 (ADT)(365)(L)(10
-6

); 

ADT =  average daily traffic 

 volume (veh/day)  

on roadway segment; 

L =  length of roadway 

 segment (mi); 

STATE =  location of roadway  

segment 

 (0 in Minnesota,  

1 in Washington); 

LW =  lane width (ft); average 

 lane width if 

 the two directions of 

 travel differ; 

SW =  shoulder width (ft);  

average 

 shoulder width if the 

 two directions 

 of travel differ; 

RHR =  roadside hazard rating;  

this measure  

takes integer values  

from 1 to 7 and 

 represents the average 

 level of hazard 

 in the roadside 

 environment along  

the roadway segment.  

DD =  driveway density 

 (driveways per mi) 

 on the roadway segment; 

Whi =  weight factor for the i
th 

 horizontal 

 curve in the roadway  

segment; 

 the proportion of the 

 total roadway 

 segment length represented  

by the 

 portion of the i
th
  

horizontal curve  

that lies within the 
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 segment. (The 

 weights, WHi, must  

sum to 1.0.);  

DEGi =  degree of curvature  

for the i
th
  

horizontal curve in  

the roadway 

 segment  

(degrees per 100 ft);  

WVj =  weight factor for 

 the j
th
 crest 

 vertical curve in the 

 roadway segment; 

 the proportion of the 

 total roadway 

 segment length  

represented by the 

 portion of the j
th
 crest 

 vertical curve 

 that lies within the segment. 

 (The weights, WVj, 

 must sum to 1.0.);  

Vj = crest vertical curve 

 grade rate for the j
th
  

crest vertical curve  

within the roadway  

segment in percent change 

 in grade per 

 31 m (100 ft) = |gj2-gj1|/lj;  

gjl'gj2  = roadway grades at the  

beginning and 

 end of the j
th
 vertical 

 curve (percent);  

lj = length of the j
th
 vertical 

 curve  

(in hundreds of feet);  

WGk = weight factor for the k
th 

 straight 

 grade segment; the  

proportion of 

 the total roadway  

 

segment length 

 represented by the portion 

 of the 

 k
th
 straight grade segment 

 that lies 

 within the segment. 

 (The weights, WGk, must 

 sum to 1.0.); and  

GRk = absolute value of grade for 

 the k
th
 straight 

 grade on the segment (percent).  

 

���	����	v�)	_1E	�.��9�	
��D�.�/	 ��	_1E	X��	�]�	+#���	 ��	

��1�6���	O1&��-V	L			

Lane width (LW) 3.6 m (12 ft) 

Shoulder width 

(SW) 

1.8 m (6 ft) 

Roadside hazard 

rating (RHR) 

3 

Driveway density 

(DD)  

3 driveways per km 

(5 driveways per 

mi) 

Horizontal 

curvature 

None 

Vertical curvature None 

Grade  Level (0 �) 

		

Nbr = (ADT) (L) (365) (10-6) exp(-
0.4865) 

.�E	X��	:.������	+/��	��	���	��	�<�,2	�&	��	(�)��*�	��1�	_1E	+

���	��	?.�;�	�.�	(��>	+�	Vv�)	_1E	�.��9�	+�L		

[ ] fLADTaNE
b

b ×××=		

���	��	+�		

[ ]bNEVX��	��	���	��1�	_1E	+.�E	K��*�	���;�VN+.�E	X��Q		

ADT�	+]1��	t,-	��	+�����	n��<�	F1)���	O��VV���	��	+1]9		

	a	�	b�	��"1$��	t.��iVfV�]5�	n.���	��	����	��"1$��	t.�i		

t.�i	 ��C�&1=bt.�i	 �����	 ���	 v�)a	���;�	 	 t,�	 ��	

	+1]9�	+]1��	��1]1�	��	K��*����-	0.�����	�&3		

ADTV���	��	+1]9�	+]1��	t,-	��	+�����	n��<�	F1)���	O��V		

L����	��	0.��	t,�	��		���	��	�<�,2	X�YV3		

`]��
� #� J��� �
� ���
���� 
�&K�� ���.�F�R� 2��R� J&�

�M�@B�-�? 

	����	 +#-	 ��	 
�&	 ���	 ��	 w#,�&	 
�&	 !Y�9�	 `����	 +�	 +/��	 ��

	(�)��*�	��1�	_1E	+.�E	
�&	X��	V	�G��	X�<��	
�&	h��	�	
�G�

����	��	?.�;�	L		

		

	%A�9�	[�	
�&�]���	��	���	X�<��	�&��	+�	w#,�&	
�&	!Y�9�L 

Nbi = exp(-11.28 + 0.79ln 
ADT1 + 0.49ln ADT2 + 
0.19RHRI + 0.28RT)		

		

ADT1 =  average daily traffic volume 

(veh/day) on the major road;  

ADT2 =  average daily traffic volume 

(veh/day) on the minor road;  

RHRI =  roadside hazard rating within 76 m 

(250 ft) of the intersection on the 

major road [see description of the 

variable RHR in equation (5)]; and 

RT = presence of right-turn lane on the 

major road (0 = no right-turn lane 

present; 1 = right-turn lane 

present). 
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	%	A�9�	[�	
�&�]���	��	���	X�<��	�&��	��Gs	w#,�&	
�&	!Y�9�L 

Nbi = exp(-9.34 + 0.60ln ADT1 
+ 0.61ln ADT2 + 0.13 ND1 - 

0.0054SKEW4)		
ND1 =  number of driveways on the 

major-road legs within 76 m 

(250 ft) of the intersection; 

and 

SKEW4 =  intersection angle (degrees) 

expressed as one-half of the 

angle to the right minus one-

half of the angle to the left 

for the angles between the 

major-road leg in the 

direction of increasing 

stations and the right and 

left legs, respectively.  

 

	%&��	��Gs	w#,�&	
�&	!Y�9��\���&��	U��s	��	���	X�<��	�	����	

���	
���	3 

  

Nbi = exp(-5.46 + 0.60ln ADT1 + 0.20ln 
ADT2- 0.40 PROTLT - 0.018PCTLEFT2+ 

0.11VEICOM + 0.026 PTRUCK + 
0.041ND1) 

		

            

PROTLT 

= presence of protected left-turn signal 

phase on one or more major-road 

approaches; = 1 if present; = 0 if not 

present 

PCTLEFT 2 = percentage of minor-road traffic that 

turns left at the signal during the 

morning and evening hours 

combined 

VEICOM = grade rate for all vertical curves 

(crests and sags) within 76 m (250 ft) 

of 

PTRUCK = the intersection along the major and 

minor roads percentage of trucks 

(vehicles with more than four 

wheels) entering the intersection for 

the morning and evening peak hours 

combined 

ND1 = number of driveways within 

76 m (250 ft) of the intersection on 

the major road. 
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3		
1- Two –way left –tum lanes , TWLTL 

2- Ceash Reduction Factor, CRF 
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1- Fully Bayesian approach  

2- multi –level Hierarchical		
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