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EXECUTIVE SUMMARY 
 
 Between the years of 1994 and 1998, Maine had a total of 46 fatalities 
involving collisions with utility poles according to a report generated by the 
Federal Highway Administration (FHWA). A more current review of Maine 
Department of Transportation’s (MDOT) database shows that there were 7,544 
crashes involving utility poles in this time frame, resulting in 54 fatalities and 
4,077 injuries. Based on number of fatalities per hundred million vehicle miles 
traveled, this ranked Maine 9th nationwide. Maine’s Policy on Above Ground 
Utility Locations addresses pole placement based on three factors - type of project, 
rural or urban environment, and speed limit. The policy was last updated in 
January of 1995. This policy safely locates utility poles on construction, 
reconstruction, restoration, and rehabilitation projects but does not effectively 
address utility pole placement on structural overlay or light overlay projects, where 
the majority of utility pole crashes occur. The primary goal of this research is to 
determine optimal utility pole offset distances for these types of projects and also 
to identify potential alternative treatments where pole relocation is not possible. 
 
Summary 
 Four methods were used to determine the nature of the utility pole offset 
problem and to identify potential solutions: 
 1. A database of utility pole crashes between 1994 and 1998 was developed to 

isolate contributing factors for each crash such as light condition, roadway 
geometry, surface condition, type of shoulder, speed limit, and hour of day / day 
of week. A second database was generated from the first database to isolate 
areas that had two or more crashes in any three consecutive years within the 
five-year study period. The resulting data set was used to conduct visual 
observations and note contributing factors such as pole offset distance, 
pavement condition, severity of slope, and type of area beyond utility poles 
(residential, woods, open, etc.).  

 2. A questionnaire was sent to all State Transportation Departments requesting 
information on their current Utility Policy to review and possibly incorporate 
some of their revisions into our policy.  

 3. Utility companies were interviewed and asked questions regarding 
placement of utility poles and suggestions for improvement.  

 4. Research was conducted to identify and evaluate potential alternative safety 
structures for possible inclusion in Maine’s utility pole placement policy. 

 
Conclusions 

Several conclusions have been reached based on the analyses that were 
conducted. The primary findings are described in the following paragraphs.  
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1. The Statewide database analyses revealed 74% of utility pole crashes and 
87% of fatalities occurred in rural areas. Curved roadways accounted for 38% 
of utility pole crashes and 59% of the fatalities. Injuries generally were more 
severe on dry roadways under dark conditions. Excessive speed and driver 
inattention are the primary contributing factors involved in collisions with 
utility poles. One third of all crashes and 28% of fatalities occurred on roads 
posted at 72 km/h (45 mph), which represents 44% of Maine’s roadways. 
Twenty three percent of crashes and 24% of fatalities occurred on roadways 
posted at 56 km/h (35 mph), which represents 7.2% of Maine’s roadways.  
2. Visual analysis of crash sites with two or more crashes in three consecutive 
years in a five year period revealed that over 70% of utility pole crashes 
occurred on roads with gravel, narrow gravel or no shoulders. Utility poles 
installed across tee intersections were noted at fifty-three of the sites. Nine areas 
had utility poles in medians or traffic islands. Seventy-four areas had utility 
poles installed on slopes greater than 4:1 with 81% of those areas posted at 70 
km/h (45 mph) or greater and 80% have gravel or no shoulder. Eight areas had 
utility poles installed on the roadway side of curbing. Eighteen percent of the 
road segments reviewed contained poles on both sides of the road, and 38% had 
guy poles installed on the opposite side of the road. Nearly one third of poles 
were installed in wooded areas and an additional 31% were located in 
residential areas where additional right of way may be difficult to obtain. The 
ratio of collisions per area is much higher on “B” roads (roads not meeting 
current MDOT standards and recommended for reconstruction) than on “A” 
roads (roads built to MDOT standards). The average cost per collision is very 
high when pole offsets in rural areas are at 3.3 - 3.7 m (11 -12 ft). A significant 
drop in the number of collisions occurs when pole offsets are greater than 4 m 
(14 ft) in rural areas and greater than 2.4 m (8 ft) in urban areas. 
3. Twenty-four states responded to a request for information and/or interviews 
concerning their Utility Pole Placement Policies. Two states reported a 
reduction in the number of utility pole collisions since revising their policy, 
while the remaining states either did not have a database to monitor crashes or 
their revised policy had not been implemented long enough to notice a change. 
Fifteen states follow AASHTO’s Roadside Design Guide - Clear Zone 
Guidelines, or a modification of the guidelines, for their utility pole offsets. The 
three states with the lowest number of fatalities (according to FHWA’s report) 
follow AASHTO’s guidelines, have pole offsets of 9 m (30 ft) or more, or have 
a program in place to review and correct high crash areas. The top nine states 
with the fewest number of fatalities have offset adjustments for slopes and 
curves and/or encourage the use of alternative safety structures in urban areas. 
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4. Three utility companies were interviewed and expressed an interest in 
cooperating with MDOT to reduce the number of vehicle/utility pole collisions. 
One company would like more information on alternative safety structures and 
another expressed interest in locating high crash areas to review and correct the 
problem. 
5. Four alternative safety structures were reviewed and a cost analysis was 
developed to determine if they could be used in urban areas with limited rights 
of way to help reduce the severity of injuries at urban high crash locations. All 
four alternative safety structures were found to be cost-effective. 

 
Recommendations 

Results of this research have generated several recommendations to help 
reduce the number of fatalities caused by collisions with utility poles. The current 
MDOT Utility Pole Location Policy should be modified to reflect the findings of 
this research as described below: 
 1. Review crash records annually to identify high crash areas for possible 
corrective measures such as relocating poles or using an alternative safety 
structure. Also review crash records on projects scheduled for structural or light 
overlay to determine if utility pole offsets should be increased.  
 2. Utility pole offsets should be greater than 2.4 m (8 ft) on roadways posted at 
40 - 55 km/h (25 - 35 mph), greater than 4.3 m (14 ft) on roadways with posted 
speed limits of 65 - 70 km/h (40 - 45 mph), and greater than 6 m (24 ft) on 
roadways with speed limits of 80 km/h (50 mph) or greater. Utility poles should be 
installed at least as far back as on the back slope of all ditch lines and guy wires 
should always be installed on the backside of utility poles. 
 3. Eliminate poles in medians, traffic islands, and across from T type 
intersections or use alternative safety structures when these poles cannot be 
relocated.  
 4. Eliminate the use of poles on both sides of the road by grouping all utilities 
on one line of poles. 
 5. Reduce the number of poles on outside curves and increase the offset 
distance when poles are located on slopes greater than 4:1. 
 6. Wherever utility poles cannot be placed a sufficient distance from the road, 
consider installing appropriate alternative safety structures. Alternative safety 
structures that were reviewed as part of this research that were shown to be 
economically viable include steel-reinforced (breakaway) poles, low-profile 
concrete barriers, guardrail and soft concrete cushions.  
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INTRODUCTION 
 

 Based on information supplied by the Federal Highway Administration 
(FHWA) Maine had 46 fatalities involving collisions with utility poles between 
1994 and 1998. This ranks Maine 30th in the nation based on total number of utility 
pole fatalities and 9th in the nation based on utility pole fatality rate (number of 
fatalities per hundred million vehicle miles traveled). Another summary furnished 
by the Highway Transportation Administration of California, which excludes 
Interstates, Freeways and Expressways (no utility poles on these roadways), ranks 
Maine 12th in the nation based on utility pole fatality rate. 
 

The high number of vehicle-utility pole collisions likely would be reduced 
through a review of high crash locations for possible corrective measures and an 
updated utility pole placement policy. The Maine Department of Transportation’s 
(MDOT) current Policy on Above Ground Utility Locations, which was last 
updated in January of 1995, addresses pole placement based on roadway treatment 
type (construction, reconstruction, rehabilitation, structural overlay or light 
resurfacing). Until research is undertaken to determine the most reasonable offset 
distance, which balances safety with economics and the associated construction 
problems in the field, the high number of utility pole collisions will likely continue. 

 
SCOPE 

 
 This report examines other states’ utility pole placement policies and 
methods of updating their policies as well as evaluating high utility pole collision 
areas in Maine. Contributing factors to be investigated are utility pole offset 
distances and locations based on roadway speed limits, geometry and traffic 
volumes. 
  

METHODOLOGY 
 

Maine’s current Policy On Above Ground Utility Locations is determined by 
three factors - type of project, rural or urban environment, and speed limits (posted 
for reconstruction or design speed for new construction). Types of projects include 
Interstate, Freeway or Controlled Access highways, New Construction / 
Reconstruction, Rehabilitation / Restoration, Structural Pavement Overlay or Light 
Resurfacing. Each project type specifies a minimum pole offset measured from the 
face of the pole to the edge of design travel lane (which is the normal edge of 
pavement for the operating lanes exclusive of widening for passing, acceleration, 
deceleration or parking lanes, shoulders, drainage, boxed sections, etc.), or to other 
reference points as noted. Pole offsets are minimum requirements and greater 
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offsets are encouraged where possible. A brief explanation of each type of project 
and minimum pole offset follow: 

 
Current Policy on Above Ground Utility Locations 
 

Interstate/Freeway or Controlled Access 
 

Generally utility poles are not installed along these highways 
and will be permitted only under unusual conditions. When allowed, pole 
installations are to comply with AASHTO’s “A Policy on the 
Accommodation of Utilities on Freeway Rights-of-Way” (Rev. 1989). 

 
New Construction/Reconstruction 

 
These projects are generally constructed to full AASHTO standards 

for geometrics and safety features. 
  
In rural environments, the minimum offset is 9 meters from the edge of 

the travel lane. 
 
In urban environments with speeds over 56 km/h (35 mph) the 

minimum offset is 6 meters from the edge of the travel lane when there is no 
curb present or 1 meter from the face of the curb when there is curb present. 

 
In urban environments with speeds 56 km/h (35 mph) or less the 

minimum offset is 1 meter from the edge of the shoulder when there is no 
curb or 300 millimeters from the face of the curb. 
 
Rehabilitation Restoration 

 
These projects involve less than full reconstruction of the roadway 

base and relatively minor horizontal and vertical realignment. The 
geometric standards may be less than full reconstruction when limited by 
existing physical constraints. 

  
In rural environments the minimum pole offset is 6 meters from the 

edge of the traveled lane. 
  
In urban areas with speeds over 56 km/h (35 mph) without curb the 

minimum offset is 2 meters from the edge of the shoulder, with curb the 
minimum offset is 600 millimeters from the face of the curb. 
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In urban areas with speed limits of 56 km/h (35 mph) or less the 
minimum pole offset is 1 meter from the edge of the shoulder when there is 
no curb or when there is curb 300 millimeters from the face of the curb. 

 
Structural Pavement Overlay 

 
This treatment is designed to add significant additional strength to the 

pavement. Generally this is an overlay of more than 25 millimeters and is 
designed to last approximately ten years. Guardrail updating and other 
roadside improvements are often done in conjunction with a structural 
pavement overlay. 

  
In rural and urban areas with posted speed limits over 56 km/h (35 

mph) with no curb the minimum offset is 2 meters from the edge of the 
shoulder. When there is a curb the minimum pole offset is 300 millimeters 
from the face of the curb. 

  
In rural and urban environments with speed limits of 56 km/h (35 

mph) or less when there is no curb the minimum pole offset is 1 meter from 
the edge of the shoulder. When there is a curb, the minimum pole offset is 
300 millimeters from the face of the curb. 

 
When a review of crash records indicates a history of run-off-the-

road, or pole-related collisions, the Department may require greater pole 
offsets on Structural Pavement Overlays. 

 
Light Resurfacing - Rural and Urban 

 
Light resurfacing projects are thin pavement overlays (generally 25 

millimeters or less, plus required shim) that are intended to restore the 
riding quality and preserve the pavement structure for approximately five 
years. 

 
Adjustments to pole locations will be made only if there is a physical 

conflict with the construction or if a review of crash records indicates a 
history of run-off-the-road or pole-related collisions. 

 
Poles Behind Guardrail 

 
Poles shall be set back a minimum of 1 meter from the back of the 

guardrail to the face of the pole. Where space permits, greater setbacks are 
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encouraged to facilitate snowplowing. This applies to poles in either a rural 
or urban environment on all highways except Interstate, Freeway or 
Controlled Access highways. 

 
Ditch Lines 

 
Poles shall not be set in the flow line of a highway drainage ditch. 

Poles which would otherwise, by the criteria listed above, be placed within 
600 millimeters either side of a ditch line shall be set in the back slope at 
least 600 millimeters from the flow line. 

 
Other Requirements 

 
Permanent poles shall not be permitted in the center island of a traffic 

circle. Poles shall not be permitted in any other traffic island if a 
satisfactory alternative location is available. 

 
To avoid interference with culvert function, and with maintenance 

activities, poles shall not be permitted closer than 2.5 meters from any point 
on either end of a culvert. 

 
Pole Relocations Not Connected with MDOT Projects 

 
Utility pole placements made for reasons other than accommodation 

of an MDOT construction project shall meet the criteria listed above except 
as follows: 

 
The basic minimum pole offset for all rural and urban highways with 

posted speed limits over 56 km/h (35 mph), except Interstate, Freeways and 
Controlled Access Highways, shall be 2 meters from the edge of the shoulder 
or 3 meters from the edge of the travel lane whichever is farther from the 
roadway. Greater setbacks are encouraged when space permits. 
 
A questionnaire was sent to all State Transportation Departments requesting 

information about their current Utility Pole Placement Policies. In addition a 
literature search was performed on this topic. The results of this survey are 
discussed later in this report. 
  

Crash report data were queried using the Transportation Information for 
Decision Enhancement (TIDE) program. TIDE is a tool for accessing, analyzing 
and reporting data from a data warehouse. The data warehouse includes Maine 
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Department of Transportation (MDOT) data for all public roads in Maine from 
Highway, Bridge, Railroad and Pavement Management Divisions, project related 
information and crash data as reported by the attending police officer. Data from 
TIDE can be used to generate tables, reports or maps with the use of Geographic 
Information System (GIS) technology. With the use of TIDE, utility pole collision 
data and locations can be isolated and evaluated. 

 
MDOT uses an Automated Road Analyzer (ARAN) to collect roadway data 

such as video, rut depth, roughness and roadway geometry on State Highway and 
State Aid roads. ARAN video data were used to conduct a detailed inspection of a 
sample of high crash areas identified through TIDE. 

  
Other state transportation departments were interviewed concerning their 

Utility Accommodation Policies and methods of determining utility pole placement 
such as clear zones or control zones. 

 
Utility companies were surveyed for cost of relocating poles, offset distance 

restrictions, cost of downtime and general information or suggestions. 
 
Alternative safety structures such as Steel Reinforced Safety Poles that fold 

when struck and protective barriers were also investigated.  
 

DATA ANALYSIS 
 

 Data for this project will be divided into six topics: 
 

1. Literature Search 
2. Statewide Database Analysis 
3. ARAN Video Analysis 
4. State DOT Interviews and Utility Pole Policy Review 
5. Utility Company Interviews 
6. Alternative Safety Structures 

 
1. Literature Search 
 
 The literature search revealed a common approach to assessing utility pole 
collisions. Data was examined for all utility pole collisions within a specific time 
period, usually 3 to 5 years, using data from police crash reports and/or computer 
databases. Crash sites were then field evaluated to determine contributing factors 
such as pole offset distance, roadway geometry, shoulder type and severity of 
slope, speed limit and traffic volume. 
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 Control Zones or areas restricted to placement of utility poles such as T 
intersections and traffic islands were incorporated into utility pole policies. 
 
 Clear Zones where utility pole offset distances were extended based on 
factors such as posted speed limit and severity of slope, speed limit and degree of 
curvature for outside curves, areas beyond ramp lanes when changing from two 
lanes to one lane, etc. were also incorporated into utility pole policies. 
 
2. Statewide Database Analysis 
   
 Utility pole collision data were queried over a 5-year period between 1994 
and 1998. Excluding Interstate, Freeways, and Expressways Maine has a total of 
21,783 miles of state highway, state aid, and town way roads with 88% of those 
roads located in rural areas. During this period, there were 7,544 collisions with 
utility poles resulting in 54 fatalities and 4,131 injuries. Approximately 74% of the 
7,544 collisions and 87% of the 54 fatalities occurred in rural areas suggesting the 
focus of a revised utility accommodation policy should be for rural sections of 
Maine. A sample of the database is illustrated in Appendix A Table A-1. 
 

FHWA’s 1994 - 1998 fatality total of 46 differs from MDOT’s total of 54 
due to updating of MDOT 1998 data. At the time FHWA requested utility pole 
crash data for the 1994 - 1998 time period MDOT’s 1998 crash data was 
incomplete. 

  
Using the revised fatality figures based on Vehicle Miles Traveled (VMT) 

Maine would rank 7th when including Interstate and Other Freeways and 
Expressways (F & E) and 9th when excluding Interstate and other F & E. 

  
A summary of contributing factors and severity of injuries for each utility 

pole collision, as reported by the attending officer’s report, is illustrated in Table 
A-2 and Figure 1. 

  
Types of injuries include “K” injuries (fatalities), “A” injuries (bleeding 

wound, distorted member or had to be carried from scene), “B” injuries (other 
visible injuries, bruises, abrasions, swelling, limping, etc.), and “C” injuries (no 
visible injury but had momentary unconsciousness or complaint of pain). 

 
The following sections will briefly summarize each category of Table A-2. 
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2a. Road Character 
 

According to the data 62% of utility pole collisions occurred on 
straight roads. This is understandable because there are fewer curved 
sections of roadway than straight. It should be noted that 59% of the 
fatalities occurred on curved roadways, suggesting that operators may have 
difficulty avoiding utility poles on curves after leaving the roadway due to 
the angle of approach (usually nearly head-on). 

 
2b. Light Conditions 
 

There are more collisions during daylight than darkness possibly due 
to higher amounts of traffic during daylight hours. Although there are fewer 
collisions in darkness almost half of the fatalities occur on dark highways 
with no streetlights, indicating factors like fatigue, condition of driver and 
visibility of the roadway may contribute to the problem. Visibility of the 
utility pole at night may also make it difficult for a driver to avoid a collision 
after running off the road. 

 
2c. Surface Conditions 
 

Looking at the surface condition data 41% of collisions occurred on 
dry roads and 57% occurred on wet, icy or snow covered roads. The high 
percentage of crashes on moisture-laden roads could be due to the operator’s 
inability to regain control of the vehicle to avoid a utility pole collision. 

  
Further analysis of surface condition data reveals that the severity of 

collisions is less during wet roadway conditions, with 70% of fatalities 
occurring on dry roadways. Perhaps reduced vehicle speed during inclement 
conditions gives the driver of a vehicle that has run off the road additional 
time to regain control. In addition, the distance a vehicle travels after losing 
control is reduced with lower speeds, and its impact severity is thus greatly 
reduced. 

 
2d. Speed Limit 
 

This data set shows the frequency of collisions with utility poles at 
posted speed limits as reported by the attending officer. Highways posted at 
45 mph (including 45 mph roads that are not posted) have the highest 
number of collisions at 33% and the majority of fatalities at 28%. 
Approximately 44% of the 21,783 miles of highways are posted at 45 mph.  
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On roads posted at 35 mph, 18% of collisions with utility poles and 

24% of fatalities occurred. The number and severity of crashes are high 
considering that 7.2% of Maine’s highways are posted at 35 mph. Illegal, 
unsafe speed is the apparent contributing factor in 29% of these collisions. 

  
Twenty one percent of collisions with utility poles, of which less than 

2% were fatalities, were reported on roads posted at 25 mph (including 25 
mph roads that are not posted). This is also relatively high since 9.5% of 
Maine’s roads are posted at 25 mph and all are located in urban areas. The 
relatively high incidence rate may be due to closer utility pole offsets, 
frequent intersections with poles, and more significant vehicle maneuvering 
to the roadside to pass left-turning vehicles. 
 
2e. Type of Location 
 

Data for this section differs slightly from the Road Character data set 
because it includes intersections. For instance a collision at a three-leg 
intersection that is located on a curve will be excluded from curve data in the 
Type of Location data set, thereby decreasing the number of collisions on 
curves. 

  
In this data set, 49% of collisions involving utility poles occur on 

straight roads and 34% occur on curved roads. Once again this is 
understandable because there are more straight sections of roadway than 
curved. The severity of injuries is two times greater on curved roadways 
with 30 fatalities in 2,550 collisions (one fatality per 85 collisions) compared 
to 21 fatalities in 3,726 collisions (one fatality per 177 collisions) on straight 
roadways. The inability of the driver to regain control of the vehicle after 
leaving the road on curved sections may contribute to the high severity of 
these crashes. In addition the angle of approach makes it much more likely 
for a pole on a curve to be struck. Greater offsets, eliminating poles on 
curves or using Clear Zones would likely reduce the number and severity of 
UP collisions on curves. 
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Table 1 
Intersection Summary 

 
Type of Intersection Number of Intersections Number of Collisions Number of Injuries 

3-Leg 29,626 789 423 
4-Leg 4,779 321 154 
5-Leg 76 11 4 

 
As illustrated in Table 1, more than 80% of Maine’s intersections are 

of the three-leg type and as a result have the highest number of collisions 
and injuries. Utility poles placed across from this type of intersection could 
also be attributing to the high collision rate. 

 
Thirteen percent of Maine’s intersections are of the four-leg type and 

have a relatively high number of crashes at 321. Five-leg intersections have 
a high ratio of crashes per intersection at nearly 1:7. An increase in the 
number of vehicles entering an intersection, due to the additional leg(s), and 
poor sight distance may contribute to the high ratio of crashes per 
intersection.  

 
2f. Day of Week 
 

Collisions by day of week are fairly uniform. Saturday, Sunday and 
Monday show the higher percentages of collisions at 16.1%, 17.8% and 
15.4% respectively with the remaining days at 12% to 13%. Wednesdays 
experienced 12 of the 54 fatalities (22%). 

 
2g. Type of Crash 
 

This data set lists the type of crash associated with vehicles colliding 
with utility poles. The major type of crash, in the opinion of the attending 
officer, is a driver losing control and simply running off the road. Others are 
caused by collisions with other vehicles or avoiding an obstacle in the road. 

 
The following figures illustrate additional information from Run off 

the Road type crashes only (which represent nearly 94% of all Types of 
Crashes).  
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Defective vehicle
0.8%

Disregard of traffic control device
0.2%

Driver inattention - distraction
22.0%

Driver inexperience
6.5%

Driving left of center - not passing
0.4%

Failure to yield right of way
0.4%

Following too close
0.5%

Hit and run
0.1%

Illegal, unsafe speed
28.7%

Impeding traffic
0.1%

Improper manuver
1.5%

No improper action
20.8%

No signal or improper signal
0.0%

Other human violation factor
7.9%

Other vehicle defect or factor
0.9%

Other vision obscurement
0.7%

Pedestrian violation error
0.0%

Physical impairment
5.2%

Unknown
1.7%

Unsafe backing
0.6%

Vision obscured
0.8%

None
0.0%

Apparent Contributing Factor

 
Figure 1. Further Analysis of Run Off the Road Data 

 
Figure 1 illustrates the first of two apparent contributing factors in the 

opinion of the attending officer. Illegal, unsafe speed is the largest apparent 
contributing factor followed by driver inattention and no improper action. 

 
Figure 2 illustrates the Driver’s Physical Condition. 76.4% of the 

drivers were in normal condition. A combined 14.3% were either under the 
influence of alcohol or drugs.  

 
Figure 3 illustrates the number of crashes per age group, including the 

number of male and female drivers for each age group. 26% of crashes with 
utility poles occur at the 16 - 20 age group and 15% occur at the 21 - 25 age 
group. These two age group’s account for 41% of all crashes. The number of 
collisions levels off at around 10% for the next three age groups (26 - 30, 31 
- 35, and 36 - 40) and declines at a steady pace from age 41 to 100. Roughly 
two thirds of each age group is male and one third are female operators. 
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Asleep
3.2%

Fatigued
2.1%
Handicapped

0.1%
Ill

0.9%

Normal
76.4%

Other
2.7%

Under influence
9.2%

Unknown
0.3%

Was drinking
4.8%

Was using drugs
0.3%

Driver's Physical Condition

Figure 2. Additional Analysis of Run Off the Road Data 
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Figure 3. Additional Analysis of Run Off the Road Data 
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2h. Hour of Day 
 

This data set shows the relationship of collisions involving utility 
poles with time of day. The majority of these crashes occur between 1:00 
p.m. and 5:00 p.m. This may simply be due to the fact that this is the time 
frame when most vehicle miles are traveled. The time period with the lowest 
number of crashes is between 3:00 a.m. and 6:00 a.m. apparently due to 
reduced traffic volumes between these hours. 

 
To determine if there is a specific time of day and day of week with a 

majority of collisions or high ratio of injuries per collision, Day of Week and 
Time of Day data were combined and are shown in Table A-3. According to 
the data, late Friday night and early Saturday morning have a high ratio of 
injuries per collision and late Saturday night and early Sunday morning have 
a high number of collisions. This may indicate driver fatigue, impairment, or 
restricted visibility may be the cause. 

 
Summary of Database Analysis 
 

The following summary highlights contributing factors of crashes involving 
utility poles in Maine for the period 1994 through 1998: 

 
• There were 7,544 utility pole crashes in Maine resulting in 54 fatalities and 

4,077 injuries. 
• Utility pole collisions are primarily a rural problem with 74% of utility pole 

crashes and 87% of fatalities occurring in rural areas. 
• Straight roadways account for 62% of utility pole crashes. While only 38% 

of utility pole crashes occurred on curved roads, they resulted in 59% of the 
fatalities. 

• More collisions occur in daylight than darkness but collisions during 
darkness tend to be more severe. 

• Although utility pole crashes occur less frequently on dry roadways (41%) 
than on wet roads, they generate 70% of the fatalities. 

• One third of all crashes involving utility poles and 28% of fatalities occurred 
on roads posted at 45 mph, which represents 44% of Maine’s roadways. 

• Roadways posted at 35 mph (7.2% of Maine’s highways) yielded 23% of 
crashes and 24% of fatalities. 

• Young male drivers (between the ages of 16 and 25) account for 41% of all 
collisions with utility poles. 

• The majority of crashes with utility poles occur between the hours of 1:00 
p.m. and 5:00 p.m. 
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• Utility pole crashes occur more frequently and result in more injuries during 
late Saturday night and early Sunday morning. 

• Excessive speed and Driver Inattention (28.7% and 22.0%, respectively) are 
the primary contributing factors to Run Off Road crashes involving utility 
poles. 

 
3. ARAN Video Analysis 
 
 Another method of evaluating crash sites is to use ARAN videotapes. The 
ARAN collects Right of Way (ROW) video data from a wide-angle camera 
mounted in a way that the viewing angle is directly ahead of the vehicle. ROW 
video can be used to inspect each crash site to determine such factors as shoulder 
type, type of surrounding area (woods, residential, open fields or industrial), utility 
pole location, approximate pole offset distance, and shoulder slope beyond edge of 
pavement. 
 
 TIDE uses links, nodes, segments, and routes to specify locations along 
roadways (see Figure 4). Features along a route are assigned a node number. Node 
numbers are used to locate intersections, urban lines, state lines, city lines, town 
lines, bridges, railroad crossings, and other points of interest. Nodes are connected 
by links. 
 

Node     Segment ‘A’        Segment ‘B’       Segment ‘C’ Node 
 

Link 
 

Figure 4. Node, Link, Segment Layout 
 

Many attribute values may change along a link, such as the number of lanes, 
width of pavement, type of shoulder, etc. Links are therefore broken into separate 
segments, which are the basic units by which roadway attributes are managed in 
TIDE. Segments can range in length from .01 mi to more than a mile. 

 
The location of a crash site or utility pole involved in a collision is recorded 

on each crash report as an estimated distance from a node. Consequently the 
location of one utility pole involved in more than one collision could be recorded 
at different offsets from the same node, making it difficult to evaluate the exact 
pole involved in each collision. To eliminate the error in estimating the location of 
each utility pole, route segments were used to query and locate high crash areas for 
videotape inspection. 
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When crash sites were queried using TIDE route segments, there were a total 
of 6,073 route segments with 7,544 collisions between 1994 and 1998. Because it 
would be too time consuming to evaluate each crash segment, the results were 
filtered to include only segments containing 2 or more crashes in any consecutive 
three-year period between 1994 and 1998. This resulted in 1,046 segments with a 
total of 2,511 collisions. Of these, 777 segments involving 1,896 collisions 
occurred on State Highway and State Aid roads that were filmed by the ARAN test 
vehicle. Due to poor film quality and collisions involving light poles instead of 
utility poles, only 771 of the 777 segments were rated, representing 1,883 
collisions. Segments ranged in length from 0.02 km (0.01 mi) (intersections) to 
5.84 km (3.63) mi. Since the actual utility pole or poles involved in each collision 
on each segment couldn’t be located accurately, the entire length of each segment 
was evaluated. 

 
Characteristics for each segment were noted. The characteristics include 

Pavement Management Rating (mentioned later), shoulder type, minimum and 
maximum pole offset from traveled way, offset from curb face, pole location (on 
curve, both sides of road, at T intersection or on an island), presence of guy poles 
on opposite sides of the roadway, road geometry (if curves or hills are present), 
pavement condition summary (rating of 0-5), shoulder slope greater than 4:1, and 
surrounding area beyond right of way. A sample of the ARAN Video Analysis 
Database is illustrated in Appendix B Table B-1.  

 
MDOT Pavement Management Division rates segments with an “A”, “B”, 

or “0”. An “A” segment is geometrically and structurally sufficient for current 
traffic loads. A “B” segment is not geometrically and structurally sufficient for 
current traffic loads and is part of MDOT’s reconstruction backlog. A “0” segment 
is not rated. 

 
Table B-2 illustrates a summary of each characteristic of the Video Analysis. 

The following sections contain highlights of each characteristic. 
 
3a. Type of Shoulder 

 
Roadways with gravel shoulders accounted for 37% of the 1,883 

utility pole collisions evaluated using ARAN videotapes. More than 70% 
occurred on roadways with gravel, narrow gravel or no shoulder. This 
suggests that drivers may have difficulty regaining control of the vehicle on 
gravel or grass shoulders after veering off the roadway. 
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3b. Utility Pole Locations 

 
The proportion of 72% rural and 28% urban crashes involving utility 

poles in this data set compares well with statewide rural/urban crash 
proportions of 74% and 26% respectively. 

 
 T Intersections 
 

Fifty-three segments, or nearly 7%, contain utility poles 
installed across from T intersections. Relocating the poles, developing 
Control Zones that are void of utility poles, or installing some form of 
barrier could significantly reduce the number of collisions with utility 
poles in these locations. 

 
  Medians or Islands 
 

Nine segments had utility poles located in medians or islands. 
Collisions in these locations can be significantly reduced or 
eliminated with the development of Control Zones or relocation of the 
poles themselves. 

 
  Outside Curves 
 

The number of segments with poles located on outside curves is 
433, or 56%, of which 85% are located in rural areas.  

  
Although 56% of the segments have poles located on outside 

curves this may not be a problem location if the pole offsets are great 
enough to allow drivers to avoid a collision or bring their vehicles to a 
stop before contact. Again development of suitable Control Zones, 
Clear Zones, or pole relocation may be required to achieve this. 

 
There were 112 segments rated by Pavement Management 

Division as “A” roads, 224 rated “B” roads and 97 were not rated. 
Nearly 52% of segments with poles on outside curves are not 
geometrically or structurally sufficient for current traffic loads. 
Reconstructing these segments to an “A” rating, thereby increasing 
the offset distance, is not possible in a short period of time. Problem 
areas can be addressed in a timely fashion if a query of high crash 
locations were brought to the attention of the utility companies.  

 19



 
 
  Poles on Both Sides of Road 
 

 Segments with poles on both sides of the road provide an out of 
control vehicle more chances for a collision. Nearly 18% of the 
segments had pole locations of this type. This can be corrected by 
combining utilities on one pole, thus eliminating the need for poles on 
both sides of the road and reducing the number of utility poles a 
vehicle could collide with. 

 
  Guy Poles 
 

Almost 38% of the segments have guy poles installed across the 
roadway from utility poles. Guy poles are poles connected to the 
utility pole by a cable extending above and across the roadway and are 
used to help straighten or hold in place a utility pole that is leaning 
away from the roadway. Offset distance from the traveled way for 
these poles may at times be less than the offset distance of the utility 
pole it is intended to support. Guy poles should be eliminated 
wherever possible or installed at a greater offset distance than the 
utility pole they are intended to support. 

  
  Slopes Greater than 4:1 Ratio 
 

A total of 74 segments had utility poles placed on slopes steeper 
than 4:1. Ninety-six percent of these segments are located in rural 
locations. The Pavement Management Division rated 38% of these 
segments as “A” roads, 42% as “B” roads and 20% are not rated. “A” 
roads had 67 collisions, “B” roads had 91 and “0” roads had 33. 
 

Nearly 80% of these segments have gravel or no shoulder. 
Drivers may have difficulty regaining control of their vehicles after 
leaving the roadway. 

 
Eighty-one percent of the segments have posted speed limits of 

70 km/h (45 mph) or more, implying that high speed combined with 
the side slope increases the likelihood of a collision with a utility pole. 
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  Roadways With Curb 
 

Curb was present on 120 segments. The average utility pole 
offset from the curb is 0.7 m (2.35 ft). By increasing the offset 
distance, installing barriers or “breakaway” type poles the number or 
severity of collisions with poles could be reduced in these areas. 

 
Poles on Inside of Curb 

 
Eight segments, all in urban locations, had at least one utility 

pole installed on the roadway side of the curb. There were 17 
collisions with these utility poles and the majority of these collisions 
could be prevented if poles were placed beyond the curb or at a 
greater offset from the curb. 

 
3c. Surrounding Area Beyond Utility Pole 

 
Utility poles are generally placed within the highway right-of-way. If 

poles were to be relocated, additional right-of-way may at times need to be 
purchased.  

 
The majority of the segments studied contain wooded areas beyond 

the poles. Relocating poles in wooded areas could be costly due to the fact 
that trees would have to be cut down to accommodate the poles and tree 
limbs would have to be trimmed on a scheduled basis to make room for 
wires running between poles.  
 

Nearly 32% of the utility poles are located in residential segments. 
Additional right-of-way would have to be purchased to relocate poles in 
these areas as well. 

 
3d. Minimum Utility Pole Offset Information  

 
ARAN films were used to examine each of the 771 segments to 

determine minimum and maximum utility pole offset distance per segment. 
Offsets were measured from the edge of designed traveled way. Although 
the difference between minimum and maximum offset distance can vary 
within a segment by as much as 5.8 m (19 ft) and collisions on a segment 
may have occurred with a pole whose offset distance was greater than the 
minimum offset distance for that segment, the minimum offset distance was 
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used for this data set to emphasize the hazard of utility poles placed close to 
the roadway.  

 
According to the data 25% of the 1,883 utility pole collisions occurred 

on segments with minimum pole offsets between 4.0 and 4.3 m (13 and 14 
ft). Of that minimum offset group, 16% of the crashes occurred on “A” rated 
roads, 64% occurred on roads rated “B”, and 20% of the segments were not 
rated. Further analysis reveals that nearly 47% of the 1,883 collisions 
occurred on “B” roads and 39% occurred on “B” roads with pole offsets of 
4.3 meters (14 ft) or less. This suggests that utility pole offsets on  “B” 
roads, or roadways that are part of MDOT’s reconstruction backlog, may not 
be adequate. With the help of TIDE a survey of high crash locations can be 
evaluated and corrective measures can be taken to reduce the number of 
collisions on these types of roadways prior to their scheduled reconstruction. 

 
A significant drop in the number of collisions and the ratio of 

collisions per segment occurs when pole offsets are greater than 4.3 m (14 
ft) on roadways with posted speed limits of 55, 65, 70, and 80 km/h (35, 40, 
45 and 50 mph).  

  
23% of the segments have utility poles installed on outside curves and 

nearly 16% of the segments have guy poles on the opposite side of the 
roadway, creating additional targets for an out of control vehicle to collide 
with. 

 
3e. Rural/Urban Minimum Offset Information 

 
This section compares rural and urban utility pole minimum offset 

data such as average segment posted speed limit, average factored AADT, 
and total cost of collisions. 

 
Cost of collisions is based on FHWA estimated cost per injury type 

and cost for each vehicle. “K” injuries cost $2,600,000, “A” injuries = 
$180,000, “B” injuries = $36,000, “C” injuries = $19,000, and Property 
Damage = $2,000. The computed cost for each crash includes the cost(s) for 
each personal injury type and cost(s) for each vehicle. 

 
  Rural Locations 
 

Posted speed limits in rural areas are, on average, 65 km/h (40 
mph) or greater. 
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Nearly 31% of the segments have minimum pole offsets of 4.0 

to 4.3 meters (13 to 14 feet). This offset distance also has the greatest 
number of collisions. Although this offset has the most collisions, the 
average cost per collision is $40,324. This is significantly lower than 
the average cost per collision for the 3.4 to 3.7 meter (11 to 12 foot) 
offset of $100,247. Utility pole offsets in rural areas with speed limits 
of 65 km/h (40 mph) or more should be greater than 4.3 m (14 ft) 
from the edge of the traveled way. 
 

When the average speed combined with the average AADT 
increases, the average cost per collision increases. Such is the case for 
offsets of 5.2 - 5.5 m (17 - 18 ft) and 7.0 - 7.3 m (23 - 24 ft). Offsets 
greater than 7.3 m (24 ft) should be considered for roadways posted at 
80 km/h (50 mph) or more. 

 
  Urban Locations 
 

Posted speed limits in urban areas are generally less than 65 
km/h (40 mph). 
  

A significant reduction in collisions occurs when the utility pole 
offset is greater than 2.4 m (8 ft). A reduction in cost per collision 
occurs when offsets are greater than 1.8 m (6 ft). Offsets in urban 
areas should be greater than 2.4 m (8 ft) where permissible. Barriers, 
“breakaway” type poles that detach at the base and suspend by the 
adjoining poles when struck (mentioned later), or reflective markers 
could be used in urban areas with restricted rights of way to help 
reduce the number or severity of collisions. 
 

The average cost per collision is high for the 4.6 - 4.9 m (15 - 
16 ft) utility pole offset. These offsets tend to be located at rural/urban 
transition areas where speed limits increase, thereby increasing the 
severity of a collision with utility poles. “Breakaway” type utility 
poles could be used in these transition areas to reduce collision 
severity. 
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3f. Posted Speed Limit Summary 
 

Table B-3 groups roadways by Posted Speed Limits to illustrate the 
costs associated with collisions and pole placement locations for each 
minimum pole offset distance. 
  

On roadways posted at 40 km/h (25 mph), the number of collisions 
per segment drops when the pole offset is greater than 2.4 m (8 ft). Since 
most of these segments are located in urban areas it may be difficult to 
increase the offset distance. Installing alternative safety structures 
(mentioned later) in these areas may decrease the number of collisions and 
severity of injuries.  
 

On roadways with posted speed limits of 50 to 80 km/h (30 to 50 
mph) the number of crashes per segment drops when the pole offset is 
greater than 4.3 m (14 ft) from the edge of the traveled way. A majority of 
these segments are located in rural areas where the offset distance could be 
increased or poles could be moved to a less hazardous location. 
 

Roadways posted at 65 km/h (40 mph) have the highest average cost 
per collision. The average cost drops significantly when pole offsets are 
greater than 3.7 m (12 ft) and collision ratios drop at offsets greater than 4.3 
m (14 ft) suggesting offsets should be greater than 4.3 m (14 ft) on roadways 
posted at 65 km/h (40 mph). 
   

The majority of collisions occur on roadways posted at 70 km/h (45 
mph) suggesting attention should be focused in these areas. As mentioned 
earlier the number of crashes per segment drops when the offset is greater 
than 4.3 m (14 ft) and the average cost per collision drops when the pole 
offset is greater than 3.7 m (12 ft). The high number of collisions may be 
attributable to the large number of segments with guy poles and poles 
located on outside curves. Relocating these poles and increasing the offset to 
4.3 m (14 ft) should help reduce the number and severity of collisions. 
 
3g. Additional Observations 

 
A number of the road segments that were reviewed indicate that utility 

poles were installed on the roadway side of ditch slopes. A reduction in the 
number of collisions could occur if poles were located to the back slope of 
ditch lines. 
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Guy wires were noticed on the roadway side of three utility poles. 
This is very dangerous and should be avoided completely. 

 
Summary of ARAN Database Analysis 
 

The following summary highlights contributing factors of the utility pole 
crashes that were evaluated using ARAN videotapes. 
 

• A total of 771 segments were evaluated, representing 1,883 collisions. 
• More than 70% of the collisions occurred on roads with gravel, narrow 

gravel or no shoulders. 
• 72% of the collisions occurred in rural areas. 
• Fifty-three segments had poles placed across from T intersections 
• Nine segments had poles installed in medians or traffic islands. 
• There were 433 segments with poles located on outside curves and more 

than half of these were on “B” roads (roads not meeting current standards 
and recommended for reconstruction). 

• 18% of the segments had poles installed on both sides of the road and 38% 
had guy poles that are installed on the opposite side of the road, creating 
more objects for out of control vehicles to hit. 

• 74 segments have utility poles installed on slopes with a slope greater than 
4:1. Eighty-one percent of these segments have posted speed limits of 70 
km/h (45 mph) or higher and 80% have gravel or no shoulder. 

• The average offset from a curb is 0.7 m (2.35 ft). 
• Eight segments had poles located on the roadway side of curbing and all 

were in urban areas. 
• Nearly one third of the segments contain woods beyond the utility poles. 

Extending the offset distance and maintaining a clear path through the 
woods for transmission lines would create an added expense. 

• Nearly 31% of the segments are located in residential areas where added 
ROW may have to be purchased to extend the offset distance. 

• The ratio of collisions per segment is much higher on “B” roads than on “A” 
roads. 

• The average cost per collision is very high when pole offsets in rural areas 
are at 3.4 - 3.7 meters (11 - 12 feet). 

• A significant drop in the number of collisions per segment occurs when pole 
offsets are greater than 4.3 meters (14 feet) in rural areas and greater than 
2.4 meters (8 feet) in urban areas. 

• Utility poles should be installed on the back slope of all ditch lines and guy 
wires when used should always be located on the backside of utility poles. 

 25



 
Appendix E contains photos extracted from ARAN videotapes showing a 

number of typical hazardous utility pole locations around the state. 
 

4. State DOT Interviews and Utility Pole Policy Review 
 

Twenty-four states responded to a request for information about their current 
Utility Pole Placement Policies. Table C-1 contains a summary of information 
collected from that request. 

 
Most states did not know if their revised policy decreased the number of 

collisions with utility poles. Indiana and Mississippi were the only two states that 
did report a reduction in the number of collisions. An effort was made to learn if 
there was a reduction in the number of utility pole collisions on Maine roadways 
after a section of roadway was reconstructed. The lack of historical data and the 
relatively small and infrequent number of collisions prior to and after 
reconstruction in the past eight years made it difficult to determine if a reduction 
was realized. 

 
Fifteen states follow AASHTO’s Roadside Design Guide - Clear Zone 

Guidelines, or a modification of the guidelines, for their utility pole offsets. The 
three states with the lowest number of fatalities (North Dakota, Wyoming, and 
Montana) follow AASHTO’s Clear Zone Guidelines or have pole offsets of 9 m 
(30 ft) or more, or have a program in place to review and/or correct high collision 
areas. Those three steps alone could help reduce the number of collisions with 
utility poles in Maine and reduce the severity of injuries caused by those collisions.  

 
The top nine State DOT’s also have offset adjustments for slopes and curves 

and/or encourage the use of breakaway type poles in urban areas. Maine roads 
have steep slopes and curves in many areas of the state and could benefit with a 
similar form of utility pole offset adjustment for slopes and curves. 

 
Six states review crash records involving collisions with utility poles for 

possible corrective measures or relocation of the poles. Maine’s Policy on Above 
Ground Utility Locations states in part, …“Pursuant to Title 35-A, M.R.S.A., 
Sections 2301 through 2306 and 2501 through 2503 pursuant to utility charters and 
franchises, utilities may be located within public rights-of-way. Nothing in the 
Policy is intended to be used to initiate an arbitrary demand for wholesale 
relocation of existing facilities on existing highways. If, through accident reports or 
public complaints, an individual pole or facility is identified as an impediment to 
the free and safe flow of traffic, the Utility Engineer will consult the owner(s) of 
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the facility and consider possible means of reducing the impediment. Alteration of 
the utility facility may be required pursuant to Title 35-A, M.R.S.A., Section 
2503.”… Crash reviews have been conducted and poles have been relocated but 
only if requested. With the use of TIDE, locations with an unusually high number 
of utility pole collisions can now be readily reviewed for possible corrective 
measures. 
 
5. Utility Company Interviews 
 

Three of Maine’s largest power companies, Central Maine Power (CMP), 
Maine Public Service (MPS), and Bangor Hydro (BH), were contacted to get an 
idea of the costs associated with relocating utility poles and to determine if there 
are limits to the number of utilities allowed on one pole or if there are offset 
restrictions. The following five questions were asked: 

 
1.  Are you restricted as to how many utilities can be used on a single 

pole without cross arms? If so, how many?  
The purpose of this question was to determine if poles with no cross 
arms can be used in urban areas with sidewalks or narrow rights of 
way. Cross arms generally cannot be used over sidewalks, because the 
cross arms would extend into private property. This results in poles 
being installed close to the roadway with cross arms extending over 
the road. If utilities can be attached without the use of cross arms, 
poles can be placed further from the roadway. Also, utility poles 
without cross arms tend to be more stable so the use of guy wires can 
be reduced. 
Answers: 
CMP - We have no restrictions 
MPS - Up to five with an inverted L shape cross arm. 
BH - We follow the National Safety Board guidelines. 

 
2.  Are there any offset distance restrictions when locating poles? 

This question was asked to determine if the utility companies have 
maximum pole offset distances based on equipment limitations or 
some other factor, and if so what is the offset distance. 
Answers: 
CMP - We have no restrictions, it is based on what MDOT dictates. 
MPS - Current vehicles have a 7-meter (23-foot) side reach. Our 
company has purchased vehicles to maintain utilities as the distance 
increases. 
BH - We like to stay within ROW or 13 meters (42 feet). 
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3.  Have you used breakaway type poles or installed protective barriers in 
high vehicle/pole collision areas? 
Answers: 
CMP - No. 
MPS - No. 
BH - No, we install a higher-class pole (stronger). 

 
Installing higher-class poles can be dangerous to vehicle occupants 
and should be avoided when possible. 

 
4.  What is the estimated cost of your downtime while fixing or replacing 

a damaged pole? 
Answers: 
CMP - There are so many variables it is hard to estimate. 
MPS - We have 300 to 500 and up to 800 customers on a line. 
Depending on the time of day and an average bill of $100 per month 
per customer the downtime costs would equal between $42 and $111 
per hour. 
BH - We don’t know. 

 
5.  What is your estimated cost of relocating a pole? 

Answers: 
CMP - $1000 to $3000 
MPS - $1200 to $5000 depending on three phase or five phase power 
line. Average costs would be $2500 to $2800 per pole. 
BH - $1000 to $5000. An average of $1500. 

 
Additional comments: 
CMP doesn’t have a crash database but would like to know where the 
high crash areas are to review and correct the problem. 
MPS would like more information about “breakaway” type poles. 

 
All three companies were interested in reducing the amount of 
vehicle/utility pole collisions and expressed a willingness to cooperate 
with the MDOT. 

 
6. Alternative Safety Structures 
 
 Most urban areas and some rural areas have very little ROW, limiting 
available utility pole offset distance. Consequently poles are located close to the 
roadway, thus reducing an operator’s reaction time and increasing the severity of 
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injuries and increasing utility maintenance costs when a collision occurs. Four 
alternative safety structures, the Steel Reinforced Safety Pole (SRSP), Low Profile 
Barrier (LPB), Guardrail Extruder Terminal (ET-2000)/Collision Performance Side 
Impact (CPSI), and the Advanced Dynamic Impact Extension Module (ADIEM) 
were reviewed for possible use in these areas to reduce the severity of injuries and 
decrease maintenance costs. 
 

6a. Steel Reinforced Safety Pole (SRSP) 
 

This safety structure consists of a wooden utility pole resting on a 
steel base with a steel upper connection about midway up the pole that folds 
when struck (see Figures 1a - 1c). A steel cable is attached to the pole above 
the steel upper connection and to adjacent poles. In the event of a collision, 
the steel base separates and the upper connection folds, allowing the pole to 
be suspended in the air by steel cables, consequently reducing the severity of 
injuries. The cost for this type of pole modification is around $3000 
installed. 
 

The pole can be unfolded and restored in an hour or two without 
disrupting power to customers. According to Morgan and Ivey (2) an 
unmodified class 4 utility pole that does not break when struck at speeds 
between 30 and 65 km/h (20 and 40 mph) for pickups and 30 to 95 km/h (20 
to 60 mph) for automobiles will stop these vehicles with deceleration rates 
averaging 20 g’s, an intolerable event for occupants. Even if the pole does 
break at those speeds the velocity change can be hazardous. When a SRSP is 
struck and folds the deceleration rate is reduced to 6 g’s, a non injury-
producing event. 
 

Lateral load tests performed by Massachusetts Electric Company (2) 
estimated that a new SRSP should withstand wind speeds of 240 km/h (150 
mph), compared to a new unmodified pole, which should withstand 160 
km/h (100 mph) wind speeds. When comparing conventional poles that have 
a reduced safety factor due to exposure, ground rot or minor collisions the 
wind resistance is estimated to be reduced to 110 km/h (70 mph) but the 
SRSP is estimated to withstand wind speeds over 160 km/h (100 mph). The 
modified poles are estimated to be 250% stronger than unmodified wood 
poles in resisting wind and ice loads. Four states - Kentucky, Massachusetts, 
Texas and Virginia have used these types of poles and the experience has 
been entirely favorable.  
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The next three safety structures do not involve modifications to the 
pole but are ground level barrier type structures.  
 
6b. Low Profile Barrier 
 

The Low Profile Barrier (LPB)(see Figure 2a, 2b) is a portable precast 
reinforced concrete barrier 6.1 m (20 ft) in length and 0.5 m (20 in) high 
with a base width of 0.7 m (26 in) and a top width of 0.7 m (28 in). Two 
sections totaling 12.2 m (40 ft) in length can be bolted together to protect 
poles from traffic coming from one direction or four sections totaling 24.4 m 
(80 ft) in length can be bolted together to shield poles from two way traffic. 
Each section can be cast for about $25 per foot. Low Profile Barriers are 
acceptable for use as an NCHRP Report 350 TL-2 temporary barrier on the 
National Highway System (NHS) where there are few trucks, the highest 
impact speeds are expected to be in the 70 km/h (45 mph) range, and its use 
is requested by a state agency. However, when a sloped concrete end section 
is used, as in Figure 2a, this type of end terminal has not been tested to the 
minimum matrix recommended in NCHRP Report 350 for any test level as 
of March, 1996 and is not considered to be a crashworthy end treatment at 
the present time. It is recommended that, until the appropriate test series has 
been run with acceptable results, the LPB be terminated outside the 
appropriate clear zone or shielded with a crashworthy device when used on 
the NHS. Low Profile Barriers have been used extensively in construction 
zones in Texas to protect utility poles from damage. 

 
An alternative for this safety feature is to use Jersey Barriers placed at 

an angle to deflect out of control vehicles away from utility poles. 
  

6c. Guardrail Extruder Terminal (ET-2000)/Collision Performance Side 
 Impact (CPSI) 

 
The ET-2000 is a guardrail extruder terminal designed to deflect a 

vehicle away from the pole. The CPSI is composed of wing plates and a 
steel cylinder that is attached to the front of the ET-2000 extruder head (see 
Figure 3). This is designed to reduce the severity of injuries in the event of a 
side impact. The ET-2000 and guardrail installation costs about $1800. The 
CPSI would add another $200 to the cost. 
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6d. Advanced Dynamic Impact Extension Module (ADEIM) 
 

This is a 9 by 0.6 meter (30 by 2 foot) soft concrete crash cushion (see 
Figure 4a, 4b) that qualifies under NCHRP Report 350 Level 3. Of the three 
barrier type safety solutions, this device takes the least space but is the most 
costly at about $10,000 per installation. Figure 6 illustrates a prototype Level 
2 ADEIM device. When a Level 2 ADEIM has been qualified the cost is 
expected to be around $5000. Sand filled barrels can be used as an option to 
this device and might be more cost effective. 

 
6e. Cost Comparison 
 

Table 2 illustrates a cost comparison of the alternative safety 
structures, including no action taken. Relocation of the pole was not 
included because of the limited ROW problem in urban areas. Estimated 
total costs for the initial cost of installation, maintenance costs per collision, 
cost per hour for loss of service and crash costs per collision are illustrated 
using three scenarios: one pole struck once in a five-year period, three poles 
struck within a span of five poles in a five-year period, and five poles struck 
within a span of twenty poles in a five-year period. To simplify the 
economic terms, inflation and liability costs are not included in the total 
costs.  

The estimated cost for loss of service is based on $100 per hour 
service loss plus parts and labor costs of $160 per hour. Estimates for Crash 
Costs are based on average Crash Costs for the 1994 - 1998 time period in 
urban areas posted at 60 km/h (35 mph) or less. In the No Action group the 
Crash Cost per Collision is based on the average cost of property damage 
plus “A” “B” and “C” type injuries. Crash Costs for Safety Structures are 
based on property damage plus “B” and “C” type injuries in view of the fact 
that the safety structure is designed to deflect the vehicle or reduce vehicle 
impact thereby reducing or possibly eliminating injuries. This could also 
reduce or eliminate the potential liability costs. 
 

With the exception of the ADIEM alternative involving five collisions 
with twenty poles over a five-year period, all alternatives were less costly 
than the “No Action” alternative. Table 2 illustrates that the LPB barrier was 
cost effective for all three scenarios. It should be noted, however, that the 
LPB barrier is acceptable by NCHRP 350 only on a temporary basis under 
limited circumstances. The SRSP safety structure was the second cost 
effective measure closely followed by the ET-2000 guardrail structure. The 
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ADIEM costs were higher than the No Action group when used in the five 
crashes per twenty-pole scenario. 

 
Keep in mind that one application, although more costly than another, 

may not be appropriate for certain situations. For example a tree just beyond 
a SRSP would not improve safety or a pole close to a driveway or 
intersection may not have enough room to install an ET-2000 or LPB. 

 
If liability costs were included the total cost of doing nothing would 

be much higher due to the likelihood of injuries being more serious than if 
an alternative safety structure was installed to reduce or deflect the impact. 

Table 2 
Cost Summary of Alternative Safety Structures 

 

 Total Costs Over a Five Year Period 
 
 
 

 
 

Action 

1 
 
 
Cost of 
Safety  
Structure 

2 
 
 
Maintenance 
Cost Per 
Collision 

3 
 
Loss of 
Service 
Per 
Collision

4 
 
Crash 
Cost 
Per 
Collision 

 
 
Potential 
Liability 
Per 
Collision 

 
One 

Collision 
One pole 
involved 

[1+2+3+4]

Three 
Collisions 
Five poles 
involved 

[(1x5)+(2x3) 
+(3x3)+(4x3)]

Five 
Collisions 
20 poles 
involved 

[(1x20)+(2x5) 
+(3x5)+(4x5)]

 
No Action 

 
$0 

 
$0 

 
$780*

 
$33,219**

 
$200,000

 
$33,999 

 
$101,997 

 
$169,995†

SRSP 
(Breakaway) 

 
$3,000 

 
$1,000 

 
$0 

 
$15,054‡

 
$0 

 
$19,054 

 
$63,162 

 
$140,270 

LPB 
(Concrete) 

 
$2,000 

 
$200 

 
$0 

 
$15,054‡

 
$0 

 
$17,254 

 
$55,762 

 
$116,270 

ET-2000 
(Guardrail) 

 
$3,000 

 
$2,000 

 
$0 

 
$15,054‡

 
$0 

 
$20,054 

 
$66,162 

 
$145,270 

ADIEM 
(Soft 

Concrete) 

 
 

$5,000 

 
 

$2,000 

 
 

$0 

 
 

$15,054‡

 
 

$0 

 
 

$22,054 

 
 

$76,162 

 
 

$185,270 
* Estimated $260.00 per hour for three hours  

** Average crash cost for type “A” “B” and “C” injuries plus property damage located in urban areas posted at 35 mph or less  

† This total could be higher if poles were replaced at an average cost of $3000 per pole 

‡ Average crash cost for property damage plus “B” and “C” type injuries located in urban areas posted at 35 mph or less 

 
DISCUSSION OF RESULTS 

 
 Based on the information presented, it is apparent that Maine has a high 
incidence of utility pole collisions, more so in rural than urban locations. Specific 
measures can be taken to reduce or eliminate the number of collisions with utility 
poles.  
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 A query should be generated to determine the location of high crash areas 
and if these areas are not scheduled for rehabilitation, reconstruction, resurfacing 
or some form of maintenance, utility owners should be contacted to implement 
corrective measures to reduce the number of collisions. Particular attention should 
be given to curves and “B” rated roads. When relocating poles, attention to AADT, 
posted speed limits, severity of slope, type of shoulder and condition of road 
should be considered to determine the placement and offset. For urban areas with 
little ROW to relocate poles, installation of barriers or “breakaway” type poles 
should be utilized or reflectors should be attached to increase the visibility of 
utility poles. 

 
If a section of road is scheduled for some type of maintenance or surface 

treatment a query should be conducted well in advance to determine if there are 
high incidents of collisions with utility poles and if so, utility pole owners should 
be contacted to determine the corrective action to be taken paying attention to the 
position of poles in ditch lines, location of guy wires, location of support poles, 
severity of slope and offset distance.  

 
Greater offset distances should be considered, when possible, to reduce 

collisions and severity of injuries. Single pole applications should also be 
encouraged to reduce the number of poles along roadways. All poles located on 
islands, medians or across from T intersections should be relocated if possible or 
“breakaway” type poles should be used. 
   

CONCLUSIONS 
 
 The current Utility Pole Placement Policy is somewhat effective at safely 
placing utility poles on reconstruction, rehabilitation, and structural overlay 
projects but doesn’t safely relocate poles on resurfacing projects. To use the 
current policy to relocate hazardous poles on a statewide basis would take a very 
long time. MDOT should upgrade the current policy to relocate poles safely and 
attempt to relocate poles in high crash areas. Policy changes should include: 
 

• Minimum pole offsets should be greater than 2.4 m (8 ft) where possible on 
roadways posted at 40 - 55 km/h (25 - 35 mph). 

• Minimum pole offsets should be greater than 4.3 m (14 ft) on roadways 
with posted speed limits of 65 - 70 km/h (40 - 45 mph). 

• Minimum pole offsets should be greater than 6 m (24 ft) on roadways with 
posted speed limits of 80 km/h (50 mph) or higher. 

• Eliminate poles in medians, traffic islands and across from T intersections. 
• Place poles on the back slope side of ditches. 
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• Eliminate or reduce the number of poles on outside curves. 
• Eliminate or increase the offset distance of poles on slopes greater than 4:1. 
• Eliminate the use of poles on both sides of the road by grouping utilities on 

one pole. 
• Encourage the use of alternative structures in high crash urban areas with 

limited ROW. Alternatives that were reviewed and appear to be cost-
effective include steel-reinforced safety poles, low-profile concrete barriers, 
guardrail and soft concrete crash cushions. 

 
Utility companies expressed an interest in identifying high crash areas to 

evaluate the area and possibly relocate poles or apply another type of safety option. 
To reduce the number and severity of utility pole collisions MDOT should adopt a 
program to locate these high utility pole crash sites and ask the utility companies to 
review the sites and indicate their preferred plan of action. If sufficient resources 
exist, MDOT could also review the sites using ARAN tapes or conduct field 
inspections to determine the cause and corrective measure(s) to be taken. The 
review should be performed annually to keep ahead of changing roadway 
conditions, posted speed limits and increased traffic use. 

 
Typical photos of dangerously placed utility poles were extracted from ARAN 

tapes and can be seen in Appendix E. 
 
Photo E-1 is located at the junction of Route 101 and Frost Hill Road in the 

town of Eliot. This photo is taken looking east on Route 101, Frost Hill Road is on 
the left. The posted speed limit is 35 mph. This is a Y type intersection with a 
utility pole placed in the crotch of the Y. There were 3 collisions with this pole 
between 1994 and 1998. 

 
Photo E-2 is located on the northbound lane of Route 209 in Bath. This is an 

urban location with a posted speed limit of 25 mph. The pole on the right with a 
reflective hazard sign is placed on the roadway side of the curb and in the middle 
of an inside curve. Between 1994 and 1998 there have been two reported collisions 
with this pole.   

 
Photo E-3 is located at the junction of Clifford and Water Streets in Biddeford. 

This is an urban area with 25 mph speed limits. The photograph is taken from the 
northbound lane of Clifford Street looking downhill at Water Street. This is a steep 
hill with a stop sign at the bottom and a utility pole across the intersection. This 
pole has been struck twice in five years. 
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Photo E-4 is on Route 136 in Auburn. This area has had 17 vehicle-utility pole 
collisions between 1994 and 1998. This road is posted at 45 mph and has many 
curves. The pole offsets range between 5 and 13 feet. In this photo the pole on the 
left side of the road is offset at five feet from the edge of traveled way and just 
beyond the curve making it a potential target for an out of control vehicle. 

 
Photo E-5 is taken on Montello Street in Lewiston. This road is in an urban 

area and is posted at 25 mph. The pole on the left is on the roadway side of the 
curb and on an outside downhill curve. This pole has been struck 3 times in five 
years. 

 
Data from this report were presented to panel members and the Utility Section 

of the Bureau of Project Development. A draft Utility Accommodation Policy has 
been written and is located on MDOT’s website at 
http://www.state.me.us/mdot/utility/laws.htm double-click on Maine Utility 
Accommodation Policy (Draft). 

 

 35



 
 
 
 
 

REFERENCES 
 
1. Chester, R.N. and Turner, D.S. “Characteristics of Vehicle-Utility Pole 
 Accidents in the State of Alabama”, 1998 Transportation Research Board 
 77th Annual Meeting 
 
2. Ivey, D.L. and La Belle, D.M. “Utilities May Improve Roadside Safety in Cost 
 Effective Ways”, Texas Transportation Institute, Paper No. 980457. 

 36



 37

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
 



 

 

 38



 
 
 
 
 
 

 
 

 
 
 
 

 39



 

 40



 41

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX B 



 
 42



 
 
 

 

 43



 
 
 

 
 
 

 44



 45

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

APPENDIX C 
 

 



 
 46



 47

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX D 



 

          
Figure 1a. Full SRSP     Figure 1b. Steel Upper Connection 

 
 

 
Figure 1c. Steel Base 
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Figure 2a. Low Profile Barrier 

 
 
 

 
Figure 2b. LPB showing joint detail 
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Figure 3. ET-2000/CPSI  
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Figure 4a. ADIEM, Level 2(soft concrete crash cushion) 

 
 
 

 
Figure 4b. ADIEM, (shorty) 9 ft. concrete crash cushion 
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Photo E-1 

 
 
 
 
 
 

 
Photo E-2 
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Photo E-3 

 
 
 
 

 
Photo E-4 
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Photo E-5 
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