






























































































































































































TABLE 20 

RELATIONSHIP BETWEEN SEVERITY-INDEX 
AND PROBABILITY OF INJURY ACCIDENTS 

(After Post 13) 

Severity-Index I Probabi 1 ity of , 
(SI) , Injury Accident 

SI S 0.5 0.1 

0.5 < SI :; 1.0 0.3 

I. 0 < SI < 1.5 0.5 

I. 5 < SI S 2.0 0.7 

2.0 < SI S 2.5 0.8 

2.5 < SI 1.0 
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P = 1.0 , 

,....-- P = 0.4 SI 

1 2 
SI. SEVERITY - INDEX 

FIGURE 32 
RELATIONSHIP BETWEEN SEVERITY - INDEX 
AND PROBABILITY OF INJURY ACCIDENTS 
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cnST-EFFECTIVENESS ANALYSIS 

The cost-effectiveness of an improvement alternative is its annual ized 

cost per unit of improvement (effectiveness) it provides. In general. the 

lower this cost, the more cost-effective the alternative. 

The method used to calculate the cost-effectiveness of the UNL breakaway 

utility pole concept was derived from the cost-effectiveness priority approach 

formulated by Glennon (11) and implemented in Texas in the management of 

roadside safety improvement programs on both freeways and non-controlled 

access roadways (~). With this approach, the effectiveness of an improvement 

alternative ;s measured in terms of the number of injury (fatal and non-fatal) 

accidents that it can be expected to eliminate each year. The expected annual 

reduction in injury accidents attributed to a particular improvement is the 

difference between the expected number of injury accidents per year under the 

existing condition and the number of injury accidents expected per year after 

the improvement has been made. In each case, before and after improvement, 

the expected number of injury accidents per year is referred to as the hazard 

index. Therefore, the measure of effectiveness of given improvement aHerr.a-

tive is the difference between the hazard index before and after the improvement. 

Thus, in this study the cost-effectiveness of the breakaway concept 

was computed as follows: 

---Eq.19 

where: 

CE = cost-effectiveness of breakaway pole. cost to reduce one 

injury accident (dollars/injury accident reduced/mile); 
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C1 = annualized cost of breakaway pole (ctol~ars/year/mile); 

CE = annualized cost of nonbreakaway pole (dollars/year/mile); 

HE = hazard index of non breakaway pole (expected number of injury 

accidents /year/mile); 

HI = hazard index of breakaway pole (expected number of injury 

accidents /year/mile). 

The annualized cost of the breakaway pole includes normal and collision 

maintenance costs as well as the first cost of retrofitting the pole to make 

it a breakaway pole. The annualized cost of the nonbreakaway pole is cost 

of maintai ning it, which includes both normal and col1is;on maintenance costs. 

A description of the procedure used to calculate the hazard indices 

and annualized costs follows. 

Hazard Index 
I 

The generalized equation used to compute the nazard index of a utility 

pole is: 

where: 

---Eq. 20 

Hi = hazard index for utility pole of type i. breakaway or non­

breakaway (expected number of injury accidents/year/mile); 

E = encroachment rate (number of roadside encroachments/year/mile); 

P(C/E) = probability that pole will be struck given that an encroachment 

has occurred; 

Pv = probability of an impact at speed v given that an encroacllnent 

has occ:urred; 
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Py(I/C); = probability of an injury accident given that a pole of type i 

has been struck by a vehicle encroaching at speed v; 

v = speed of encroachment (mph). 

The method by which each of the independent variables in this equation is 

computed is described below. 

Encroachment Rate 

Knowledge of the rate at which vehicles encroach on the roadside of 

various types of highways is very limited. In fact the only pure encroachment 

data available are that of Hutchinson and Kennedy (16), which were collected 

on freeway medians. More recently Glennon (1I) has estimated encroachment 

rates for different types of highways as linear functions of average daily 

traffic (ADT). These relationships were derived from an analysis of roadside 

accident rates for different types of highw~s and a comparison of the freeway 

encroachment rate determined by Hutchinson and Kennedy and the freeway road­

side accident rate in Missouri. 

In this analysis the encroachment-rate-versus-ADT relationship determined 

by Glennon for urban arterial streets was used. This relationship is: 

where: 

E = 0.000667 AOT ---Eq.21 

E = encroachment rate (number of encroachments on each side of 

the street/year/mile); 

ADT = average daily traffic (both directions). 

This relationship assumes a 50-50 direction split in ADT. 
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Probability of Collision 

The probability that a vehicle which encroaches on the roadside will 

collide with a utility pole is the product of two other conditional probabilities 

expressed as follows: 

where: 

P(C/E) = P(X/E) P(C/X) ---Eq. 22 

P(C/E) = probability that a pole will be struck given that an 

encroachment has occurred~ 

P(X/E) = probability that path of vehicle will intersect location 

of a pole given an encroachment has occurred; 

P(C/X) = probability of vehicle colliding with pole given that 

vehicle is on an intersecting path. 

The probability that an encroaching vehicle will be on a path that 

intersects the location of a utility pole is proportional to the longitudinal 

length of the street within which this can occur. This longitudinal length 

;s a function of the number,spacing. and diameter of utility poles, the 

width of the vehicle, and the angle of encroachment. This length effect of a 

utility pole for a given encroachment is: 

where: 

L = d + W (csce ) + d (cote) ---Eq. 23 

L = longitudinal length of street within which the path of a 

vehicle encroachment at angle e will intersect the location of 

the utility pole (feet); 

d = diameter of the utility pole (feet); 

w = width of encroaching vehicle (feet); 

o = angle of encroachment (feet), 
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Therefore, assuming that the longitudinal distribution of encroachment along 

a street is uniform , the probability that an encroaching vehicle will be on 

a path that intersects the location of a utility pole i s : 

P(CS/E) = d + w (Cs~O ) + d (co to) ---Eq. 24 

where: 

S = spacing between utility poles (feet ) ; 

P(X/E), d, w~0 = s~e as previously defined. 

Evaluating Equation 8 for the pole spacing (150 ft.) which was used in the 

f ull-scale test and the average encroachment angle (70) found by Glennon ell ) 

for urban arterial the probability is 0.389 that the path of an encroaching 

vehicle s ix feet wide will intersect the location of a utility pole one foot 

in diameter, which was the value used in this analysis. 

The probability that an encroaching vehicle on an intersecting path will 

collide with a utility pole is a function of the lateral distance between t he 

outside edge of the travelled way and the location of the utility pole . Tre 

greater this distance, the further the vehicle must travel along the path to 

reach the location and the less likely it is that it will collide with a pole. 

For the purpose of this analysis, the probability values shown in Table 21 

were used for this probability. These values were derived from the distributi on 

of the lateral extent of encroachments on urban arterial streets estimated by 

Glennon (~). 

Probability of Injury Accident 

The probability of an injury accident given that a collision with a 

utility pole has occurred is a function of the severity index of the impact. 
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TABLE 21 - LATERAL EXTENT OF ENCROACHMENT 
PROBABILITIES ON URBAN ARTERIAL STREET 

Lateral Distance Probability of Vehicle on 
of Utility Pole From Intersecting Path Colliding 
Edge of Traveled Way 

( feet) 
With Utility Polea 

o - 5 .88 

5 - 10 .66 

10 - 15 .4B 

15 - 20 .34 

20 - 25 .23 

25 - 30 .15 

>30 .06 

(a) Derived from Glennon (ll). 
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In turn, the severity index depends on the speed of impact, the type of 

pole (i.e .• breakaway or nonbreakaway). and the size of the vehicle (i.e .• 

4,500 lbs or 2,250 lbs). The probability of injury accident for the various 

impact-speed, pole-type. vehicle-size combinations considered in thi s study 

are shown in Tables II, 12, and 13. The procedures used to compute these 

values were described in a previous section of this report. 

Impact Speed Probabilities 

The impact speed probabilities used to compute hazard indices were determi ned 

based on the assumption of normally distributed impact speeds. A mean speed 

of 22.5 mph and a standard deviation of ± 5 mph were used. 

Annualized Cost 

Lincoln Electric System estimated that it would cost an average of $1 5 

to retrofit a utility pole to make it breakaway. This cost includes labor. 

materials, and travel costs. At the pole spacing of 150 feet. whi ch was 

used in the full-scale tests, it would cost about $S40 per mi l e to retrofit 

a line of utility poles located on one side of the street . Using a is-year 

life, 7% interest rate, and a zero salvage value. the annualized cost of 

retrofitting is approximately $60/year/mile. The estimated life of a utility 

pole is around 30 years; therefore, the use of a is-year life is based on 

the assumption that retrofitting existing poles will occur on the average 

15 years after the poles were installed. 

For the purposes of this analysiS, the annual collision and normal 

maintenance costs of breakaway poles were assumed to be the same as tho se of 

the nonbreakaway poles. Therefore, the total annualized cost of breakaway poles 

used was $60/year/mile. 
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Evaluation 

The hazard-index and annualized-cost data presented in the preceding 

sections were used to compute the cost-effectivenss of the UNL breakaway 

concept. An ADT of 20.000 was assumed, which corresponds to an encroachment 

frequency of 13. 3 encroachments on one side of an urban arterial street 

per year per mile. Computations were done for both a 4,500-1b vehicle 

and a 2,250-1b vehicle. Also , cost-effectiveness values were calculated 

over a range of lateral offsets of the pole from the edge of the traveled 

way. The results of these computations are presented in Tables 20 and 21. 

On the basis of these results, it appears that the breakaway concept 

is very cost effective particularly for utility poles located close to the 

street. Also~ it appears to be more cost effective in the case of the 

heavier vehicle. However, even for the lighter vehicle it provides over a 

95% probability that a reduction in injury accidents will result from its 

application to utility poles within 20 feet from the street. 

It should be remembered that the cost-effectiveness values shown in 

Tables 22 and 23 are for an ADT of 20,000. These values are inversely pro­

portional to ADT. Therefore, the cost-effectiveness of the concept would 

be better than that indicated by the values in these tables if the ADT were 

higher, and vice versa. Also, it should be noted that in general the 

results are independent of pole spacing, because the change in the effective­

ness (i.e., the reduction in hazard index) of the concept due to a change 

in pole spacing is the same as that in annualized cost caused by the same 

change in spacing. For example, if the pole spacing were doubled, both the 

reduction in hazard index and the annualized cost would be cut in half; and 

thus. the cost-effectiveness value would remain the same. 



lateral 

Offset 
(feet) 

o - 5 

5 - 10 

10 - 15 

15 - 20 

20 - 25 

25 - 30 

>30 

TABLE 22 - COST-EFFECTIVENESS OF BREAKAWAY 
UTILITY POLE - 4,500 lb Vehicle(a) 

Cost-Effectiveness 

(b) (c) 
Value(d) 

HIE HII HIe HII ($/injury accid. 
reduced/yr/mi) 

3.02 2.15 .BB 70 

2.27 1.62 .65 90 

1.65 1.18 .47 130 

1.17 .83 .34 180 

.79 .56 .23 260 

.52 .37 .15 400 

.21 .15 .06 1,000 

(a) Based on 20,000 ADT and ISO-foot pole spacing. 

(b) HIE = hazard index of nonbreakaway pole. 

(c) HIr = hazard index of breakaway pole. 

(d) Annualized cost of retrofitting pole = $60 /year/mi 
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Probabil ity of 
Zero Inj ury 

Accident (e) 
Reduction 

.000002 

.00006 

.0009 

.006 

.03 

.11 

.41 

(e) Based on IS-year life and Poisson distribution of accident occurrence. 

I 

I 



Lateral 

Offset 
(feet) 

o - 5 

5 - 10 

10 - 15 

15 - 20 

20 - 25 

25 - 30 

>30 

TABLE 23 - COST-EFFECTIVENESS OF BREAKAWAY 

UTILITY POLE - 2,250 lb Vehicle(a) 

Cost-Effectiveness 

(b) (c) 
Value(d) 

HIE HII HICHII ($/injury accid. 
reduced/yr/mi) 

3.Bl 3.25 .56 llO 

2.B6 2.44 .42 140 

2.0B 1.77 .31 190 

1.47 1.26 .21 290 

1.00 . B5 .15 400 

.65 .55 .10 600 

.26 .22 .04 1,500 

(a) Based on 20,000 AOT and 150-foot pole spacing. 

(b) HIE = hazard index of nonbreakaway pole. 

(c) HII = hazard index of breakaway pole. 

(d) Annualized cost of retrofitting pole = $60/year/mi 

95 

Probabil ity of 
Zero Injury 

Accident 
Reduction (e) 

.0002 

.002 

.01 

.04 

.ll 

.22 

.55 

(e) Based on I5-year life and Poisson distribution of accident occurrence. 
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SUMMARY AND CONCLUSIONS 

During the past several years considerable attention has been given 

t o improving roadside safety by removing obstacles frrnn the immediate 
vicinity of the traveled way. In many cases where these obstacles coulj 
not be removed, or relocated. the obstacles were modified to break away 
when struck by a vehicle. Research and accident experience have shown that 
breakaway s1gn supports and lum;naire supports are effecti.IJe in reducing 

the severity of vehicle impacts. However, not until recently has much 
attention been given to utility poles . Utility poles represent one of the 

most serious roadside hazards. particularly in urban areas. because of the 
relatively high collision frequency and the relatively high impact severity. 

In February 1978. a concept for a breakaway utility pole was proposed 

by the Transportation Research Program at the University of Nebraska-Lincoln 
(U~L). During the next year, meetings were held with representatives of 

the Lincoln Electric System and Lincoln Telephone and Telegraph Company as 
well as the Nebraska Department of Roads , City of Lincoln. and Federal HiQh­
way Administration. The purpose of these meetings was to discuss the pro­
posed concept and to solicit the involvement of these organizations in a 

study of its feasibility. Based on the interest expressed at these meetings. 
the Department of Civil Engineering and the Engineering Research Center at 
the UNL provided funding for such a study. 

The objective of this study was to determine the feasibility of the UNl 
breakaway utility pole concept. A series of scale-model. pendulum, and full­
scale vehicle crash tests were conducted to: (1) gain an understandinq of 

the mechanics involved. (2) test the physical realizability of the concept. 
and (3 ) detennine the degree to which it reduces impact severity. In addition, 
a computer simulation model was developed and validated with the data obtained 
from these tests. The model was then used to evaluate the perfonnance cf the 
concept for a variety of pole configurations and impact conditions . Based on 
the estimates of impact severity reduction from the computer simulations ~ nd 

full-scale tests. the potential cost-effectiveness of implementing the creak­
away concept was detennined. 
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From the results of this accident study. it is apparent that utility 

pole accldents are a serious problem in lincoln, particularly at night and 

during the winter months when they are w~st likely to occur. The 40-ft. 

wooden uti 1 ity pole is the type most corrmonly installed along artenal str·eets 

in lincoln and consequently was the type most frequently struck. Thus this 

type of utility pole was selected for testing the UNL breakaway concept. 

Analysis of the most likely impact conditions indicated that the testing be 

conducted at impact speeds of 35 mph or less and impact angles of 30 degrees 

or less. 

Compared to fixed object accidents in urban areas in Nebraska during 

1978, wooden utility pole accidents in Lincoln had a higher than average 

severity. Also, as expected, the severity of these utility pole accidents 

generally increased with higher impact speeds, larger poles, and lighter 

vehicles. 

The computer model program developed and validated in this study was 

used to compute the vehicle decelerations, vehicle momentum changes, veh icle 

crushing, and time and type of failure occurring at the lower and upper 

breakaway joints of the utility pole. 

The impact severities computed for non-breakaway and breakaway utility 

poles showed that: 

1. Breakaway utility poles are effective in reducing injury accidents. 

2. Standard size vehicle impacts are less severe than subcompact 
vehicle impacts. 

3. A standard size vehicle colliding with a non-breakaway utility pole 

is equal in severity to a subcompact size vehicle colliding with 
a breakaway utility pole. 
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No attempt was made in this study to monitor secondary impacts between 

the upper portion of the vehicle body and the two rigid body portions of 

the pole. Secondary impacts occurred in all the simulation runs when the 

upper breakaway joint was located at 7 ft. above groundline. To gain in5i:,Jht 

into the severity of secondary impacts, graphs were made of the trajectories 

of the two rigid body portions of the pole in relation to the outline shadow 

of a subcompact vehicle (1974 Vega GT). Based on an examination of these 

graphical plots, the following predictions were made: 

1. The center-of-gravity of the 7 ft. "breakaway stub" section of the 

pole is high enough $0 that the upper end of the stub will not 

penetrate through the vehicle windshield, but will instead, land all 

the vehicle front hood and roof. This situation exists for all the 

impact speeds considered. 

2. The upper portion of the breakaway pole {portion above upper breakaway 

joint: will strike the back Windshield of the vehicle ~nder the low 

impact speed of 15 mph. This situat~on could result in injuries in 

the rear seat. 

3. The upper portion of the breakaway pole will most likely strike the 

trunk of the vehicle under an impact speed of 20 mph. This situation 

should not result in any injuries. 

FULL-SCALE TEST CONCLUSIONS 

A number of conclusions and comments on the full-scale tests were noted 

after review of the full-scale tests. 

1. The breakaway concept preposed by the University of Nebraska aopears 

to .,.JOrk best with the upper breakaway joint at 8 ft. or less above 

ground level. Dynamic analysis of the pole may improve this conclusion. 
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2. There is enough flexibility i n the pole as modified by the breakaway 

concept so as to insure low probability of injury in a collisi on. 

This is true even when the upper breakaway joint does no t fail. 

3. A "worst case" failure mode occurred in Test No.3 in which neither 

breakaway joint failed. Even under these conditions the probability 

of injury was significantly less than an unmod i fied pole. 

On the basis of the cost-effectiveness analyses. it appears that the 

breakaway concept ;s very cost effective particularly for utility poles located 

within 10 ft. of the s t reet. Also, the design concept appears to be more 

cost-effective in the case of the heavier 4,000 lb. vehicle. However, even for 

the lighter 2,250 lb. vehicle, the breakaway concept provides over a 95% 

probability that a reduction in injury accidents will result from retrofitt i ng 

utility poles within 20 feet from the street. 
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FUTURE RESEARCH AND DEVELOPMENT WORK 

This study of limited scope (Phase I) has demonstrated that (a) the 

breakaway utility pole stub concept is feasible and cost-effective, and 

lb) additional research and development (R&D) work i s warranted. A wor~ 

plan, schedule, and cost estimate for future Phase II and III R&D follows. 

Work Tasks 

Phase II Study 

Task 1. Conduct 10 full-scale static tests on 40 ft. Class 4 Yellow 

Pine utility poles with breakaway joints to detenmine: 

la) Ultimate bending strength of breakaway joints with minimum 

required section modulus to carry ice and wind l oadings. 

lb) Ultimate shearing strength of breakaway jo ints with area 

corresponding to the minimum required section modulus. 

Task 2. Modify computer model developed in Phase I Study 

la) Idealize breakaway pole as 4 or more rigid bodies to 

better reporesent elastic bending in area of upper breakaway 

joint. 

(b) Monitor secondary vehicle body-pole impacts. 

(c) Validate computer model with full-scale tests 1 and 2 

in Phase I Study. 

Task 3. Conduct ~ full-scale tests on 40 ft. Class 4 breakaway utility 

poles using subcompact vehicle (2.ZS0 lbs.) at impact speeds 

of IS, 20, and <5 mph. 

Task 4. Val1date computer model with results from high-speed film 

analyses of full-scale tests conducted in Task 3. 
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Task 5. Conduct 5 full-scale field static tests on retrofitted utility 

poles with breakaway joints to determine t he structural adequacy 

of the poles under heavy ice and wind loading conditions as 

spec ified in ANSI C,,). 

Task 6. Develop design criteria for retrofitting existing wood utility 

poles with breakaway joints using the cost-effectiveness (e/E) 

program developed by Post (~) for the Nebraska Department of 

Roads (NOR). The Roadside Hazard Inventory anj Improvement 

Coding Forms developed in the NOR study are shown in Figures 

33 and 34. Uti lity poles would fall under the "Point Hazard" 

category. Additlonal subroutines would have to be developed 

to use this program on breakaway utility poles. A computer 

model parameter study (Table will be conducted to compute 

severity-indices to be used in the C/E model. 

Task 7. Determine feasibi lity of applying and sealing liquid Fumigants 

in the lower breakaway jOint of retrofitted utility poles in 

order to control internal decay fungi and inSEcts above and 

below groundline. A paper on Fumigant treatment was publi shed 

by Graham (~). 

Task 8. Investigate the legal obstacles of who ;s responsible for 

retrofitting and maintaining breakaway utility poles. Also, 

investlgate the legal obstacles associated with breakaway 

utility poles falling and injuring bystanders or causing 

secondary collisions. 

Task 9. Prepare Interim Report of TaSk 1 tnrough H. 

Note: If findings in Interim Report are satisfactory and 

approved by the sponsors, then continue with Phase III 

Study; otherwise, terminate the project. 



Variable 

Automobile Sizes 

Impact Speeds 

Pole Lengths 

Breakaway Joints 

TABLE 24 

COMPUTER MODEL PARAMETER STU~Y 

(324 Simulations) 

Conditions 
. -

1500a, 2000, 2500a, 3000, and 4000 
a 10 • 15, 20, 25a~ 30 and 35a mph 

a 3D, 35 • a 40, 45 , and 50 ft 

Smin' 1.25 Smin 

Breakaway Joint Heights 7 and 8ft 

Soil Types 2 type soi l s [standard compaction 
& moisture content 

Wire Arrangements Non-breakaway Connections 
1 crossann 
2 crossanns 

Breakaway Connections 
1 crossann 

a. Interpolated 
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Phase III Study 

Task 10. Ketroflt existing utllity poles with breakaway joints in 

high accident locations. 
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Task 11. I:.valuate impact perfonnance of retrofitting breakaway utility 

poles in Task 10. Damage done to conductors and insulators 

will also be evaluated in this task. 

Task 12. Update design criteria in Task 6 of the Phase II Study. 

Task 13. Prepare flnal report. 

Work Schedule 

A work schedule of the Phase II and III Studies is presented 1" Table 

25. The total study would require 30 months to complete with 12 months 

spent in Phase II. 

Cost Estimate 

it is estimated that Phase II would require 2 man-yrs of effort and 

Phase ill would require 1 man-yr of effort. 



TABLE 25. WORK SCHEDULE 

I : 
P HAS E I I .• II. -- -_.- P HAS E I I I - -
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APPENDIX A 

COMPUTER MODEL VARIABLE NAMES 



Y20 I 

I 
i 
I 

111 

1-1-' T 
, ' 
I . 

:Lvi I I 

I~ 

I 
I,' I 
I ! 

----tel:3r---==:--~- I L3: 

I I 

C.8.2-----' 

AS~ -RS f 

I 
I I 

iL2: i I' , 

: I I 
____________ .-1__ ILT' 

I 

I 
134' 

U! I 

I : I 
, I 

~ ! 
I ! 

I L5' I , I I 
, I 

.--.--___ C_._G ._1~ • , ___ ,,_.~_________ ... ~ L B I 

! : I 
LC ~ FC I i I 

YlO HB+-f ----~~ =: _ ----------------11,,1 
-,,----~-- // / / / /77 ----- -- .... 

GEOMETRIC CONSTANTS FOR COMPUTER SIMULATION, 

Fi g. Al 



112 

Y 

1 
T3 T1 

T~ T2 

CG 

FREE BODY DIAGRAJI FOR COMPUTER SJrlULATION 

Fi 9. A2 



113 

y 

DET 

y2 = TH2 - THI 

YI = nil 

-~r 
, 
I , 

y2 
rES = 

FEUS 

vI 
FEB = 

FEBS Y2 

PB 

YTS 

Counter clockwise 
;s positive 

YlU· , 
--'-1-'-- -L_JI_ L_ X 

Fig. 43 

COORDINATES ft.ND 01 SPLACEI1ENTS 

COHPUTER SIMULATION 

FOR 



APPENDIX B 

UTILITY POLE-VEHICLE MODEL COMPUTER PROGRAM 

INPUT DATA: Vehicle Wt. = 2250 lbs. 
Upper B/A Joint Ht. = B.O ft. 
Impact Velocity = 20 mph 

OUTPUT DATA: Interval Time at 46 & 47 msec. 
Print plot of GE~'s vs. Time 

over 6.3 msec. 
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APPENDIX C 

HIGH-SPEED FILM ANALYSES 
of 

PENDULUM TESTS 
of 

25 ft. BREAKAWAY UTILITY POLES 

(TEST NO. 7) 
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HIGH-SPEED FILM ANALYSIS 

FULL SC/l.LE TEST NO.2 
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HIGH SPEED FILM ANALYSIS 

FULLSCALfTEST NO.3 
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VEHICLE IMPACT MODEL 
for 

NON-YIELDING BARRIERS 
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ORIGINAL DAMAGE ESTIMATES 

ON FULL-SCALE TEST VEHICLES 

144 



,. 

Damage Report 

2035 Yolande Street 

Lincoln, Nebraska 68504 

" '. 

(!.' .'_"'" _r ... "' ....... ,~ __ ~. ,,, .. , 

Shop :iupc>I.~ . 

ro" m9 I Sl ... r~g. 

$.l b lel 

T .. 

145 

DAMAGE P€I'ORT rOTAt 

CHAfIIGES ,So_ Bl><:k * f 
NEW TOTAL 

614 133 

s _ _ _ .. _ 

$ ------,.. _.- _ .", 
S • 

S=.~ J),.T~~· 
d eJ ~ t · ;;!,..!. 
' . , 

. ~ .,;", 



I 

Uama e Report 

2035 Yolande Street 

Lincoln, Nebrask8 68504 

Cl,;;,j... L<4l-<'-c£ ~ ~ 
(( / p>l( C! 7 " .. , __ " ".' 

146 614099 

~1'- " = 
,! IE 

H· ·f i 
S i_~~ f' =1 , ' ,. _., _. ---t 
i -~ -- +-~ 
r- ' - -r- ; 
~-- j- +--H- f--
r- r- -j--
~_ 1- --+_.< 
., I 

:.l· -l' 
i· t _ ~ __ 




