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Course Notes

July  2013

Freeway and Interchange Safety Evaluation Workshop

Workshop developed as part of NCHRP Project 17-45:


Enhanced Safety Prediction Methodology and Analysis Tool for Freeways and Interchanges

Date:



Location:

Instructor: 
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Agenda

9:00
Introduction


9:30
Lesson 1: Overview of Safety Evaluation


10:30
Break


10:45
Lesson 2: Overview of Software Tool


12:00
Lunch Break


1:00
Lesson 3: Freeway Segments


2:35
Break


2:50
Lesson 4: Interchange Ramps


3:35
Lesson 5: Crossroad Ramp Terminals


4:25
Lesson 6: Applications


4:45
Wrap-up and Adjourn
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Course Materials:
Course Notes





Enhanced Interchange Safety Analysis Tool software (on CD)





ISATe User Manual
WORKSHOP EXERCISES

1:  Freeway Segment

2:  Freeway Segment

3:  Freeway Segment

4:  Freeway Segment

5:  Freeway Section

6:  Ramp Segment

7:  Ramp Segment

8:  Entire Ramp

9:  Ramp Terminal

10:  Ramp Terminal

11:  Interchange Terminals

EXERCISE 1:  FREEWAY SEGMENT

Location:  Segment 1 on urban six-lane freeway section

Study period:  2013 to 2015



Area type: urban

Crash data description: No crash data
INPUT DATA

Basic Roadway Data

Number of lanes: 6

Segment length:  0.30 mi
Alignment Data


Horizontal curve in segment:  No
Cross Section Data


Lane width:  11 ft

Outside shoulder with:  6 ft


Inside shoulder width:  4 ft


Median width:  50 ft


Rumble strips on outside shoulders:  Yes, full length of segment


Rumble strips on inside shoulders:  Yes, full length of segment


Presence of barrier in median:  None

Roadside Data

Clear zone width:  15 ft


Presence of barrier on roadside:  None

Ramp Access Data

Travel in Increasing Milepost Direction



Ramp entrance in segment:  No



Distance from begin milepost to upstream entrance ramp gore:  0.7 mi



Ramp exit in segment:  No



Distance from end milepost to downstream exit ramp gore:  0.5 mi



Type B weave in segment:  No


Travel in Decreasing Milepost Direction



Ramp entrance in segment:  No



Distance from end milepost to upstream entrance ramp gore:  0.5 mi



Ramp exit in segment:  No



Distance from begin milepost to downstream exit ramp gore:  0.7 mi



Type B weave in segment:  No
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EXERCISE 1:  FREEWAY SEGMENT (continued)

Traffic Data

Proportion of AADT during high-volume hours:  Use default


Freeway Segment Data



AADT (year 2014):  86,000 veh/d


Ramp Data



AADT (year 2014):  6,100 veh/d (all ramps)
Crash Data


Not available

OUTPUT SUMMARY
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What is the total predicted number of crashes?  ……………………………...
EXERCISE 1a:  FREEWAY SEGMENT

Location:  Segment 1 on urban six-lane freeway section
Study period:  2013 to 2015



Area type: urban

Crash data description: Data for each individual segment
Crash period:  2005 to 2007

INPUT DATA

Traffic Data

Freeway Segment Data



AADT (year 2006):  82,000 veh/d



AADT (year 2014):  86,000 veh/d


Ramp Data



AADT (year 2006):  6,000 veh/d (all ramps)


AADT (year 2014):  6,100 veh/d (all ramps)
Crash Data
	Crash Type
	Count

	
	Fatal-and-injury
	Property-damage-only

	Multiple-vehicle
	3
	4

	Single-vehicle
	1
	1

	Ramp-entrance-related
	0

	Ramp-exit-related
	0 

	Note: Counts can be entered for any years in the crash period (crash year is not used in ISAT).  


OUTPUT SUMMARY
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What is the total expected number of crashes?  …………………….............

EXERCISE 2:  FREEWAY SEGMENT

Location:  Segment 2 on urban six-lane freeway section

Study period:  2013 to 2015



Area type: urban

Crash data description: Data for each individual segment
Crash period:  2005 to 2007

INPUT DATA

Basic Roadway Data

Number of lanes: 6


Segment length:  0.10 mi
Alignment Data


Horizontal curve in segment:  No
Cross Section Data


Lane width:  11 ft

Outside shoulder with:  6 ft


Inside shoulder width:  4 ft


Median width:  50 ft


Rumble strips on outside shoulders:  Yes, full length of segment


Rumble strips on inside shoulders:  Yes, full length of segment


Presence of barrier in median:  None

Roadside Data

Clear zone width:  15 ft


Presence of barrier on roadside:  None

Ramp Access Data

Travel in Increasing Milepost Direction



Ramp entrance in segment:  Lane add



Ramp exit in segment:  No



Distance from end milepost to downstream exit ramp gore:  0.4 mi



Type B weave in segment:  Yes



Length of weaving section:  0.5 mi



Length in segment:  0.1 mi


Travel in Decreasing Milepost Direction



Ramp entrance in segment:  No



Distance from end milepost to upstream entrance ramp gore:  0.4 mi



Ramp exit in segment:  No



Distance from begin milepost to downstream exit ramp gore:  1.0 mi



Type B weave in segment:  No
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EXERCISE 2:  FREEWAY SEGMENT (continued)

Traffic Data

Freeway Segment Data



AADT (year 2006):  88,000 veh/d



AADT (year 2014):  92,100 veh/d


Ramp Data



AADT (year 2006):  6,000 veh/d (all ramps)


AADT (year 2014):  6,100 veh/d (all ramps)

Crash Data
	Crash Type
	Count

	
	Fatal-and-injury
	Property-damage-only

	Multiple-vehicle
	1
	2

	Single-vehicle
	1
	3

	Ramp-entrance-related
	0

	Ramp-exit-related
	0

	Note:  Counts can be entered for any years in the crash period (crash year is not used in ISAT).  


OUTPUT SUMMARY
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What is the total expected number of crashes?  …………………………….

EXERCISE 3:  FREEWAY SEGMENT

Location:  Segment 3 on urban six-lane freeway section

Study period:  2013 to 2015



Area type: urban

Crash data description: Data for each individual segment

Crash period:  2005 to 2007

INPUT DATA

Basic Roadway Data

Number of lanes: 6


Segment length:  0.40 mi
Alignment Data


Horizontal curve in segment:  No
Cross Section Data


Lane width:  11 ft

Outside shoulder with:  6 ft


Inside shoulder width:  4 ft


Median width:  50 ft


Rumble strips on outside shoulders:  Yes, full length of segment


Rumble strips on inside shoulders:  Yes, full length of segment


Presence of barrier in median:  None

Roadside Data

Clear zone width:  15 ft


Presence of barrier on roadside:  Full (continuous)



Distance from edge of traveled way to barrier face (barrier offset):  8 ft

Ramp Access Data

Travel in Increasing Milepost Direction



Ramp entrance in segment:  No



Distance from begin milepost to upstream entrance ramp gore:  0.1 mi



Ramp exit in segment:  Lane drop



Type B weave in segment:  Yes



Length of weaving section:  0.5 mi



Length in segment:  0.4 mi


Travel in Decreasing Milepost Direction



Ramp entrance in segment:  Speed-change lane



Length of ramp entrance:  0.133 mi (= 700/5280)



Length of ramp entrance in segment:  0.133 mi



Ramp exit in segment:  Speed-change lane



Length of ramp exit:  0.066 mi (= 350/5280)



Length of ramp exit in segment:  0.066 mi



Type B weave in segment:  No
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EXERCISE 3:  FREEWAY SEGMENT (continued)

Traffic Data

Freeway Segment Data



AADT (year 2006):  94,000 veh/d



AADT (year 2014):  98,200 veh/d


Ramp Data



AADT (year 2006):  6,000 veh/d (all ramps)


AADT (year 2014):  6,100 veh/d (all ramps)

Crash Data

	Crash Type
	Count

	
	Fatal-and-injury
	Property-damage-only

	Multiple-vehicle
	6
	8

	Single-vehicle
	3
	5

	Ramp-entrance-related
	1
	2

	Ramp-exit-related
	0
	0

	Note:  Counts can be entered for any years in the crash period (crash year is not used in ISAT).  


OUTPUT SUMMARY

[image: image10.emf]Crossroad

Right-Side Ramp

Left-Side Ramp



What is the total expected number of crashes?  …………………………….

EXERCISE 4:  FREEWAY SEGMENT

Location:  Segment 4 on urban six-lane freeway section

Study period:  2013 to 2015



Area type: urban

Crash data description: Data for each individual segment

Crash period:  2005 to 2007

INPUT DATA

Basic Roadway Data

Number of lanes: 6


Segment length:  0.20 mi
Alignment Data


Horizontal curve in segment:  No
Cross Section Data


Lane width:  11 ft

Outside shoulder with:  6 ft


Inside shoulder width:  4 ft


Median width:  50 ft


Rumble strips on outside shoulders:  Yes, full length of segment


Rumble strips on inside shoulders:  Yes, full length of segment


Presence of barrier in median:  None

Roadside Data

Clear zone width:  15 ft


Presence of barrier on roadside:  None

Ramp Access Data

Travel in Increasing Milepost Direction



Ramp entrance in segment:  No



Distance from begin milepost to upstream entrance ramp gore:  0.5 mi



Ramp exit in segment:  No



Distance from end milepost to downstream exit ramp gore:  0.8 mi



Type B weave in segment:  No


Travel in Decreasing Milepost Direction



Ramp entrance in segment:  No



Distance from end milepost to upstream entrance ramp gore:  0.8 mi



Ramp exit in segment:  No



Distance from begin milepost to downstream exit ramp gore:  0.4 mi



Type B weave in segment:  No


EXERCISE 4:  FREEWAY SEGMENT (continued)

Traffic Data

Freeway Segment Data



AADT (year 2006):  82,000 veh/d



AADT (year 2014):  86,000 veh/d


Ramp Data



AADT (year 2006):  6,000 veh/d (all ramps)


AADT (year 2014):  6,100 veh/d (all ramps)
Crash Data

	Crash Type
	Count

	
	Fatal-and-injury
	Property-damage-only

	Multiple-vehicle
	3
	4

	Single-vehicle
	1
	2

	Ramp-entrance-related
	0 

	Ramp-exit-related
	0

	Note:  Counts can be entered for any years in the crash period (crash year is not used in ISAT).  


OUTPUT SUMMARY



What is the total expected number of crashes?  …………………………….

EXERCISE 5:  FREEWAY SECTION

Location:  1.0-mile urban six-lane freeway section

Study period:  2013 to 2015
OUTPUT SUMMARY



What is the total expected number of crashes for the freeway section?  ….


What is the total expected number of crashes for the freeway section if


the cross section is changed for all four segments?  ………………………



Outside shoulder width:  7 ft



Inside shoulder width:  5 ft



Median width:  46 ft



Roadside barrier offset (segment 3):  9 ft


Note: these changes are proposed for (and applicable only to) the study period.


What is the total expected number of crashes for the freeway section if


the weaving section in segments 2 and 3 is changed to Type A?  …………………


Note: this change is proposed for (and applicable only to) the study period.

EXERCISE 6:  RAMP SEGMENT

Location:  Segment 1 (dashed line) on urban single-lane exit ramp

Study period:  2013 to 2015



Area type: urban

Crash data description: No crash data
INPUT DATA

Basic Roadway Data

Number of lanes: 1


Segment length:  0.22 mi


Average traffic speed on the freeway:  70 mi/h


Segment type: Exit


Type of control at crossroad ramp terminal:  Signal
Alignment Data


Horizontal curve:  In segment



Curve radius:  1,000 ft



Length of curve:  0.10 mi



Length of curve in segment:  0.10 mi



Ramp-mile of beginning of curve in direction of travel:  0.12
Cross Section Data


Lane width:  14 ft

Right shoulder with:  8 ft


Left shoulder width:  4 ft


Presence of lane add or lane drop:  No

Roadside Data

Presence of barrier on right side of roadway:  Yes



Length of barrier:  0.05 mi



Distance from edge of traveled way to barrier face (barrier offset):  8 ft


Presence of barrier on left side of roadway:  No

Ramp Access Data


Ramp entrance in segment:  No


Ramp exit in segment:  No

Traffic Data


AADT (year 2014):  6,100 veh/d

Crash Data


Not available

OUTPUT SUMMARY



What is the total predicted number of crashes?  …………………………...
EXERCISE 7:  RAMP SEGMENT

Location:  Segment 2 (solid line) on urban single-lane exit ramp

Study period:  2013 to 2015



Area type: urban

Crash data description: No crash data
INPUT DATA

Basic Roadway Data

Number of lanes: 1


Segment length:  0.10 mi


Average traffic speed on the freeway:  70 mi/h


Segment type: Exit


Type of control at crossroad ramp terminal:  Signal
Alignment Data


Horizontal curve 1:  Off segment



Curve radius:  1,000 ft



Length of curve:  0.10 mi



Length of curve in segment:  0.10 mi



Ramp-mile of beginning of curve in direction of travel:  0.12

Horizontal curve 2:  In segment



Curve radius:  500 ft



Length of curve:  0.05 mi



Length of curve in segment:  0.05 mi



Ramp-mile of beginning of curve in direction of travel:  0.25
Cross Section Data


Lane width:  15 ft

Right shoulder with:  8 ft


Left shoulder width:  4 ft


Presence of lane add or lane drop:  No

Roadside Data

Presence of barrier on right side of roadway:  No


Presence of barrier on left side of roadway:  No

Ramp Access Data


Ramp entrance in segment:  No


Ramp exit in segment:  No

Traffic Data


AADT (year 2014):  6,100 veh/d

Crash Data


Not available

OUTPUT SUMMARY



What is the total predicted number of crashes?  …………………………...
EXERCISE 8:  ENTIRE RAMP

Location:  0.32-mile urban single-lane exit ramp

Study period:  2013 to 2015
OUTPUT SUMMARY



What is the total predicted number of crashes for the entire ramp?  ….......

EXERCISE 9:  RAMP TERMINAL
Location:  Left-side terminal at urban interchange

Study period:  2013 to 2015



Area type: urban

Crash data description: No crash data
INPUT DATA

Basic Intersection Data

Ramp terminal configuration:  D4


Ramp terminal traffic control mode:  Signal


Presence of a non-ramp public street leg at the terminal:  No
Alignment Data


Distance to the next public street intersection on the outside crossroad leg:  0.25 mi


Distance to the adjacent ramp terminal:  0.17 mi
Traffic Control

Left-Turn Operational Mode



Protected-only mode on inside crossroad approach:  Yes


Right-Turn Control Mode



Right-turn control mode on exit ramp approach:  Yield

Cross Section Data

Crossroad median width:  12 ft


Number of Lanes


Both crossroad approaches:  4 lanes



Inside crossroad approach:  2 lanes



Exit ramp approach:  2 lanes


Right-Turn Channelization


Outside crossroad approach:  Yes



Exit ramp approach:  Yes


Left-Turn Lane or Bay


Presence of lane or bay on inside crossroad approach:  Yes



Width of lane or bay on inside crossroad approach:  12 ft


Right-Turn Lane or Bay


Presence of lane or bay on outside crossroad approach:  No

Access Data


Number of driveways on the outside crossroad leg:  1



EXERCISE 9:  RAMP TERMINAL (continued)
Traffic Data


Inside Crossroad Leg Data


AADT (year 2014):  7,500 veh/d


Outside Crossroad Leg Data


AADT (year 2014):  7,500 veh/d


Exit Ramp Data


AADT (year 2014):  5,000 veh/d


Entrance Ramp Data


AADT (year 2014):  5,000 veh/d

Crash Data


Not available

OUTPUT SUMMARY



What is the total predicted number of crashes?  …………………………...
EXERCISE 10:  RAMP TERMINAL
Location:  Right-side terminal at urban interchange

Study period:  2013 to 2015



Area type: urban

Crash data description: No crash data
INPUT DATA

Basic Intersection Data

Ramp terminal configuration:  A4


Ramp terminal traffic control mode:  One-way stop

Alignment Data


Exit ramp skew angle:  0 degrees


Distance to the next public street intersection on the outside crossroad leg:  0.25 mi


Distance to the adjacent ramp terminal:  0.17 mi
Traffic Control

Right-Turn Control Mode



Right-turn control mode on exit ramp approach:  Stop

Cross Section Data

Crossroad median width:  12 ft


Number of Lanes


Both crossroad approaches:  4 lanes



Exit ramp approach:  2 lanes


Right-Turn Lane or Bay


Presence of lane or bay on inside crossroad approach:  No



Presence of lane or bay on outside crossroad approach:  No

Traffic Data


Inside Crossroad Leg Data


AADT (year 2014):  7,500 veh/d


Outside Crossroad Leg Data


AADT (year 2014):  7,500 veh/d


Exit Ramp Data


AADT (year 2014):  2,500 veh/d


Entrance Ramp Data


AADT (year 2014):  1,250 veh/d

Crash Data


Not available

OUTPUT SUMMARY



What is the total predicted number of crashes?  …………………………...
EXERCISE 11:  INTERCHANGE TERMINALS

Location:  Two ramp terminals at an urban interchange

Study period:  2013 to 2015
OUTPUT SUMMARY



What is the total predicted number of crashes for both ramp terminals?  …


What is the total predicted number of crashes for both ramp terminals if


the driveway is closed?  …………………………………………………...


Freeway and Interchange Safety Evaluation Workshop

Workshop developed as part of NCHRP Project 17-45:


Enhanced Safety Prediction Methodology and Analysis Tool for Freeways and Interchanges

Date:



Location:

Your Agency:__________________________________________________________________

Your Position:__________________________________________________________________

Course Content  (circle one)

	
	Yes
	
	
	
	No

	1.
Did the course meet your expectations?

Comments:

__________________________________________________

__________________________________________________
	1
	2
	3
	4
	5

	2.
Was the material presented at the correct level of difficulty?

Comments:

__________________________________________________

__________________________________________________
	1
	2
	3
	4
	5

	3.
Was the topic of the course covered adequately (nothing left out, no one topic overemphasized)?

Comments:

__________________________________________________

__________________________________________________
	1
	2
	3
	4
	5

	4.
Was the software easy to use?

Comments:

__________________________________________________

__________________________________________________
	1
	2
	3
	4
	5


General Observations
5.
What did you like most about the course?

____________________________________________________________________________
____________________________________________________________________________

6.  What did you like the least about the course?

____________________________________________________________________________

____________________________________________________________________________

7.  What can we do to improve this workshop?

____________________________________________________________________________

____________________________________________________________________________

8.  Other Comments:

____________________________________________________________________________

____________________________________________________________________________

Thank you for taking the time to complete this course evaluation form.  Please make sure the course instructor receives it before you leave.






























































































