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Nyi = exp(-11.28 + 0.79/n ADT; + 0.49/n ADT, + 0.19RHRI + 0.28RT)

ADT, = average daily traffic volume (veh/day) on the major road;
ADT, = 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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Noi = exp(-9.34 + 0.60/n ADT, + 0.61/n ADT; + 0.13 ND; - 0.0054SKEW,)

ND; = number of driveways on the major-road legs within 76 m (250 ft) of the
intersection; and
SKEW, = 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
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Nor =EXPO exp(0.6409 + 0.1388STATE - 0.0846LW - 0.0591SW +0.0668RHR + 0.0084DD;

(ZWH, exp(0.0450DEG)))( WV, exp (0.4652 V)))(EWGy exp(0.1048GRy))

predicted number of total accidents per year on a particular roadway segmem

exposure in million vehicle-miles of travel per year = (ADT)(365)(L)(10" %

average daily traffic volume (veh/day) on roadway segment;

length of roadway segment (mi);

location of roadway segment (0 in Minnesota, 1 in Washington);

lane width (ft); average lane width if the two directions of travel differ;

shoulder width (ft); average shoulder width if the two directions of travel differ;

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.

driveway density (dnvcwaye per mi) on the roadway segment;

weight factor for the i horizontal curve in the roadway segment the proportion of the total
roadway segment length represented by the portion of the i " horizontal curve that lies within
the segment. (The weights, WH,, must sum to 1.0.);

degree of curvature for the i horizontal curve in the roadway segment (degrees per 100 ft);
weight factor for the j" crest vertical curve in the roadway segmenl the proportion of the
total roadway segment length represented by the portion of the j" crest vertical curve that
lies within the segment. (The weights, WV, must sum to 1.0.);

crest vertical curve grade rate for the j crest vertical curve within the roadway segment in
percent change in grade per 31 m (100 ft) = Igp-g; Vl;;

roadway grades at the beginning and end of the j vertical curve (percent);

length of the j"‘ vertical curve (in hundreds of feet);

weight factor for the k" straight grade segment; the proportion of the total roadway segment
length represented by the portion of the k™ straight grade segment that lies within the
segment. (The weights, WGy, must sum to 1.0.); and

absolute value of grade for the k™ straight grade on the segment (percent).
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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 %)

Nor = (ADT) (L) (365) (10°®) exp(-0.4865)
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in the direction of increasing stations and the right and left legs, respectively.
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Nbi = exp(-5.46 + 0.60/n ADT; + 0.20/n ADT.- 0.40 PROTLT - 0.018PCTLEFT+
0.11VEICOM + 0.026 PTRUCK + 0.041ND,)

= presence of protected left-turn signal phase on one or more major-road approaches; = 1 if

present; =0 if not present
PCTLEFT , = 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
ND; = number of driveways within 76 m (250 ft) of the intersection on the major road.
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Table 1. AMFs Provided in the Workbook.

Facility Component Application Accident Modification Factor
Freeway Geometric design | Grade Lane width
Outside shoulder width Inside shoulder width
Median width Shoulder rumble strips
Roadside design Utility pole offset
Rural highway Geometric design | Horizontal curve radius Spiral transition curve
Grade Lane width
Outside shoulder width Inside shoulder width
Median width Shoulder rumble strips
Centerline rumble strip TWLTL median type'
Superelevation Passing lane
Roadside design Horizontal clearance Side slope
Utility pole offset Bridge width
Access contro] Driveway density
Utban street Geometric design | Horizontal curve radius Lane width
Shoulder width Median width
TWLTL median type Curb parking
Roadside design Utility pole offset
Access control Driveway density
Street environment | Truck presence
Interchange ramp Geometric design | Only base models for various ramp configurations are available.
Rural intersections - | Geometric design | Left-turn lane Right-turn lane
signalized Number of lanes Alignment skew angle
Access control Driveway frequency
Other Truck presence
Rural intersections- | Geometric design | Left-turn lane Right-turn lane
unsignalized Number of lanes Shoulder width
- Median presence Alignment skew angle
Intersection sight distance
Access control Driveway frequency
Other Truck presence
Urban intersections- | Geometric design | Left-turn lane Right-turn lane
signalized Number of lanes Lane width
Urban intersections- | Geometric design | Left-turn lane Right-turn lane
unsignalized Number of lanes Lane width
Shoulder width Median presence
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The Federal Highway Administration (FHWA) is currently developing an Interactive

Highway Safety Design Model (IHSDM) for use by highway designers to incorporate more
explicit consideration of safety into the highway design process.

IHSDM will consist of a set of computer tools that can work interactively with the Computer-
Aided Design (CAD) systems used by many agencies to design highway improvements. The
components of the [HSDM will include a Crash Prediction Module (CPM), Roadside Safety
Module (RSM), Intersection Diagnostic Review Module (DRM), Design Consistency Module
(DCM), Policy Review Module (PRM), Driver/Vehicle Module (D/VM), and Traffic Analysis
Module (TAM). Initial

priority in IHSDM development is being given to evaluation of rural two -lane

highway.
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- pedestrian, cyclist
- passenger car
- heavy vehicle, bus
-train
- animal

other

- right angle

- rear end

- head-on

- sideswipe

- single vehicle

sl ) da\.._.a\ Jd‘}h«_{?@'

- crossing - fatal

- turning - severe injury

- overtaking - light injurJ

- parking - Property damage only (PDO
- etc.

- clear

- cloudy
-1ain

- mist

- Snow

- none
-yield
- stop
- beacons

ud dry

- wet

- other (sand, snow, etc.)
- holes, ruts

- fatigue

- inattention
- age

-efc.

- time of day - junction

- day of week - horizontal curve
- month - grade

- year -etc.

- road works

- national holiday

- etc.
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Strategy

Actions to Implement Strategy

Exposure (Control

Reducing transport demand and the amount of
road traffic

Promoting safe, comfortable walking and
biking
Providing and p ing public

'

1.Urban and transport policies, pricing, and regulation
2. Urban renewal (increased density, short distances)

3. Telecommunications (tele-working, tele-shopping)
4. Informatics for pre-trip, on-board information
3. TDM, mobility management (car pools, ride-sharing)
6. Logistics (rail, efficient use of transport fleets)
7. Areawide pedestrian and bike networks
8. Land use integrated with public transport
9. Efficient service (bus lanes, fare systems, etc.)

Accident Risk Control
Through homogenization of the traffic flow

Through separation between traffic streams

Through traffic control and road management

1. Standards for geometric design

2. Classification of links with regard to function

3. Traffic management, pedestrian zones, auto restrictions
4. Traffic calming; speed management

5. Grade separation (multilevel interchanges)

6. At-grade separation (traffic signals, roundabouts)

7. Channelization (medians, road markings)

8. Travel time distribution (staggered hours and holidays)
9. Traffic control (information, waming, flexible signs)
10.Road maintenance and inspection

Injury Control

Reducing q P ve 1.Emergency zones without obstacles; breakaway posts
measures 2. Installation of median and lateral barriers

Reducing consequences, efficient 3. Establishment of rescue service

rescue service 4, Emergency operation (traffic regulation, re-routing)
Reinstalling the traffic apparatus 3. Road repair and inspection

(Used with permission of Institute of Transp Traffic Safety Toolbox: A Primer on Highway Safety, Washington DC, 1099,

Table 2-2, pg. 19.)

o) ol 4 ly S (35wl 5 (53 et glaslan(16) 0ple JSo

Symbol used l Interpretation Symbol used | Interpretation
Vehicle-type symbols Accident.type symbols
=== | Passengercar
—(D——' Truck o ey Rear-end
—SL“ Bus — Head-on
9 5 | cyee he
- g 135 I Rightmgle
——————— * | Pedestrian .._.\ Otr snge
Movement symbols (opposing directions)
Other
__/ Left wm pd ( "‘S:HM)
AN Right turn Sideswi
: : (common directions)
— ' Smigm
Severity symbols Sideswipe
7 X (opposing directions)
PDO |
< TRUOR0zpe, | Qui-of-control
Injury
Fatal | s
= Collision with
’ fixed object
1
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