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Accident Implications of Shoulder Width on
Two-Lane Roadways

JAMES C. BARBARESSO AND BRENT O. BAIR

Previous studies regarding the accident implicatíons of shoulder width have
been inconclusive and their results contradictory. Engineering guidelines con-
cerning shoulder wídth have been establ¡shed, but emphasis is placed on the
min¡mum shoulder width necessary for emergency parking and not on the ef-
fects of shoulder width on accident exper¡ence. The accident implications of
shoulder width on two-lane roadways in an urban county ¡n Michigan are in-
vest¡gated. Some liabílity cla¡ms against the county road agency have alleged
that shoulders, which are at variance with shoulder-width guidelines, ate haz-
ardous because they do not adhere to the suggested guidetines. One intent of
this paper ¡s to determ¡ne whether these allegat¡ons are substant¡ated. Analyses
were performed to determine whether there is a significant difference in acci-
dent frequency between two-lane roadways that meet shoulder-width guide-
lines and those that do not meet the gu¡delines. The results of this research do
not support the premise that roadways with wider shoulders have significantly
fewer accidents than roadways with narrow shoulders. No significant differ-
ence in accident frequency was found between roadways that meet shoulder.
width guidelines and those that do not meet the guidelines. Accident data rÈ
viewed in th¡s study reveal that shoulder width is not related to the frequenry
of ove¡turn accidents. headon type accidents, or to acc¡dent frequency in
general, even after traffic volume and other var¡ables are considered. A relation
was discovered between the frequency of fíxed-obiect accidents and shoulder
w¡dth, but the find¡ngs indicate that fixedobject accident frequency is signifi-
cantly lower on roadways w¡th shoulders <7 ft wide than it is for roadways
with wider shoulders. lt was concluded from this research that (a) proiects to
reduce acc¡dent frequency should focus on fastors that exhib¡t greater influ-
ence on acc¡dent frequency than does shoulder width; and (b) although ¡t is
desirable to adhere to current guidelines wherever possible, when undertak¡ng
certa¡n types of construction projects it may be acceptable to retain ex¡st¡ng
shoulders of <8 ft in width unless a review of accident data for the project
location indicates otherwise.

Previous stuilies regarding the accident irnplications
of shoulder wídth have been inconclusive and their
results conÈradictory (!-7). Engineeríng guidelines
concerning shoulder widths have been established
(!'9) 

' 
but these guidelines ernphasize the mini¡num

shoulder wiclth necessary for emergency parking and
not the inpact of shoulder width on accident experi-
ence. It ¡+ould be advantageous to provide adequate
facilities for emergency parking, but to ailhere to
these guidelines on all roadways would not be finan-
cially feasible.

It is nore practical to investigate the effect of
shoul¿ler width on accident occurrences and pinpoint
locations where accident experience can be related

.i

.ì

''1

to shoulder width or a combination of shoulder widÈh
and other roadway factors. If such locations can be
determined, then countermeasures to alleviate the
accident situation could be implenented.

the accident implications of shoulder rvidth on
tlrto-lane paved roadways are investigated in this
paper. Ànalyses were perforned to deterníne

1. Whether there is a signifícant difference in
accident frequency between two-lane roadways with
shoulcler wiilths that neet the guidelines and those
that do not neet the guidelines, and

2. Whether there is a relation between certain
accident types and shoulder width.

The primary purpose of this research was to
deter¡nine the relation between accident characteris-
tics and shoulder width on tr^ro-Iane roadways ín Oak-
land County, Michigan. The research did not address
the liability exposure of the residents of Oaklanil
CounÈy or the Oakland County Road Commission (OCRC)
due to shoulder wiilths less than those recommen¿led
by current engineering guidelines. Nevertheless,
some liability clairns against the Road Comnission
have cited narro!'r shoulders as contributing factors
in certain accidents because the shoulders do not
conforn to the guidelines. If shoulder width is a
contributing factor in certain accident types or the
frequency of accidents, corrective action by OCRC
rnay be justified.

PREVIOUS STUDIES

The multiplicity of studlies concerning the effeets
of shoulder width on acciilent occurrences has re-
sulted in an array of contradictory and often incon-
clusive fintlings. Transportation professionals have
been forced to choose among these varied results for
years.

In a critique of these past research attenpts,
Zeeger and Perkins (p) concluded that studies that
found wider shoutders associateil with safer condi-
tions were the most reliable. They based their con-
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Figure 1. Accidents by shoulder width.

Figure 2. Roadway records by traffic volume
and shoulder width.

A
elo

ë
g
s
l-z
r¡Jê
U(,

<3345
ST{OUtDEß

.ø18
YrrDf,{ (nee*)

6æ

7ÐO

6Ø
5æ

\t1

a
u
o
TJ
IU

v

ì
ê
6g

Transportation Research Record 923

Sæt - lo,()oo þ,Øl - t5Ð00



---1

Transportation Research Record 923

clusion on a set of criteria concerning the tl¡pe of
analysis used, the reliability of the data, the
sanple size, and the inportance of categorizing
shoulder-width effects by accident type.

Àtternpts were made in this study to integrate the
conclusions of Zeeger anil Perkins in order to in-
prove the reliability of the findings of this
paper. A conparative analysls of accident experi-
ence by shouLiler $rÍdth on all pavecl two-lane major
roadways (637 miles) in Oakland County tras con-
ducted. Roadway geometric data and accident data
were derived from computer files establishecl in 1980
anil 198L. More than 51000 accidents, categorizecl by
various tl¡pes, v¡ere reviewe¿l for almost 9r000 corn-
puter records. The control of variables other than
shouLder width was facilitated by the statistical-
methods useil to test the research hypotheses.

BACKGROT'ND

In I978 OCRC initiated a highway risk rnanage¡nent
program (11) in order to identify elements of risk
to oakland Countyrs traveling public an¿l to the Roa¿l
Co¡nnission and Èo treat those risks in a systenatie,
cost-effective manner. In or¿ler to effectively man-
age the risk, inforrnation concerning the county road
network and traffic accidents was a necessity.

The OCRC maintaíns alnost 11500 niles of county
prinary and local roads and approximately 1r100
niles of subclivision streets. In 1980 and 1981 OCRC
conpleted an inventory of roadway features for all
major county roadways and compiled the infornation
on compuÈer tape. To supplerîent the roadway inven-
tory, the Statistical Package for the social sci-
ences (SPSS) (12r13) was obtained to allow the
nanipulation of data concerning roadway features,
roadside obstacles, and accialent characteristics.
The developnent of this cornprehensive roadway in-
for¡nation systen (CR.IS) enhanced OCRCTs research
capabilities and allowed detailed analysis of the
relation bet$reen shoulder wiilth and accidents.

Àpproxinately half of the 1,500 miles of major
county highways are paved, and 537 ¡niles of this
total are two-Iane uncurbed road$rays. The data in
Table 1 give the number of miles of two-lane paved
roadways by shoulder width. the nean shouliler width
on these roadways is 5.9 ft, with a standard devia-
tion of 2.32.

Shoulilers are ¿lefined in this study as the rnain-
tained portion of the roadway between the paved,
traveled surface anil the roadside ditch. fn most
cases the shouLder surface consistecl of gravel, al-
though mininal pave¿l shoul-ders (i.e., 3 to 4 ft)
existed at a negligible number of selected spoÈ 10-
cations. Shoutder widths were derived from a review
of photologs, wherein a grid overlay, which faciti-
tated lateral neasurernent, was place¿l over the
photoLog viewing screen.

ÀCCTDENT TRENDS

The frequencies of various accident types by
shouliler width are given in Table 2" These accident
data were derived from 1980 accident files available
from the Traffic fmprovement Association of Oaklanit
County. It woulil be advantageous to analyze acci-
dents over a 3-yr period, but because of the recent
cornpletion of the CRIS, accident data for only I yr
were avaiLable for the analysis. Nevertheless, the
size of the accident and roadway sanples conpensated
for this situation. Although aII nonintersection
accidents for 1980 were reviewed in this analysis,
primary enphasis was placed on accident t1¡pes that
are commonly associated with shoulder width (i.e.,
fÍxed-object, overturn, head-on, and opposite-direc-
tion sideswipe accidents). Another accident tl¡pe
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comrnonly associated with shouldler trídth--vehlcles
striking other vehicles stopped on the road--was not
analyzed because of the low frequency of accidents
of this type.

The distribution of accident frequencies per
roadway record for each accident tl¡pe ancl shoulder
width is shown in Figure I. Because of the small
number of roadway records for extrenely narrovr
shoul¿ler widths and f.or shoulder lridths :10 ft,
ne\d shoulder width categories were forned by co¡nbln-
ing records for shouLder widths <3 ft ani¡ >9 ft.

Às indicated by the data in Figure lr- the rela-
tions between the frequencies of various accident
tl'pes anil shoulder widths appear to follow a general
pattern. Accidents ten¿l to increase with lncreasing
shoulder widths up to 5 ft. For 5-fÈ shoulders, a
decrease in accident frequency is indicatedl for rnost
accidlent tl¡pes. For shouliler wídths >5 ft, acci-
dents again increase. For shoulder nidÈhs ì9 ft,
there is a decrease in accidents.

These fluctuations nay be attrÍbutedl¡ in part, to
the variation in the nurnber of records for each
shoulder-width category. For shoulder-widlth cate-
gories \ùhere the nunber of records is snall, the ac-
cident frequency per record ilecreases. Neverthe-
less, other factors, such as traffic volume Ii.e.,
average daily traffic (ADT) L may also influence
these relations.

The relation between shoul-iler width andl trafflc
volune is shown in Figure 2. As indlcatedl by the
clata in Figure 2, the nurnber of recorcls for roadways
with shoulder widths <3 ft,5 ft, and >9 ft tlrop
dra¡naÈically as traffic volu¡ne increases to greater
than 5,000 vehicles/day. The relation between acci-
dent frequency anil traffic volune has been acceptedl
for many years (14), and this relation nay account
for the lov¡ acci¿lent frequencies for roaihqays with
these shouliler widths.

A revielv of the data in Figure 3 reveals that a
positive relation betrreen accident frequency and

Table 1. Roadway records and mileage by shoulder width.

Shoulder Width No. of Roadway Approximate Roadway
(ft) Records Miles

3

4
5

6
7
8
9

>10
Total

617
s88

t,222
537

2,068
1,886
1,511

515

t9
8,992

44
4t
87
38

t47
134
107
36

3
631

Table 2. Accident types by shoulde¡ width.

No. of Accidents

Shoulder
Width Fixed
(ft) Object

Head-On and
Opposite
Di¡ectiôn
Sídeswipe Other TotalOYeÍturn

<2
J

4
5

6
7
8
9

>10
Totâl

54
l0l
177
49

264
all

244
56

_19
1,27 6

4
2t
27
l3
46
ól
47
20

2
ut

t4
'J¿

54
9

92
97
99
13
4

414

156 228
142 296
470 728
106 r17
770 1,172
785 I,264
605 995
88 177
18 _3!3,140 5,071
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traffic volune exists. Therefore, the fluctuations
in accident frequency for various shoulder widths
can be partty attributed to the relation between
shoulder r.¡idth anil traffic volu¡ne.

GeneralIy, accidents increase as traffic volune
increases, but vthen accident types are segregatedt
so¡ne tl¡pes reveal a stronger relation to traffic
volume than others. As shown by the ilata in Figure
3, fixed-object, head-on, and overturn accidents in-
crease at a lesser rate than other accidenÈ tlT)es as
traffic volurne increases. A revier¡ of the data in
Figure 4 indicates that the relation betneen these
accident types and traffic vol-ume is strongly in-
fluenced by the relation bet\deen head-on and fixed-
object accidents and traffic voluner whereas over-
turn accidents re¡nain relatively constant as traffic
volume increases. These relationsr and how other
factors in combination htith shoulder width influence
accident freguencyr are examineil in greater detail
Iater in this paper.

METHODOI.OGY

The objectives of this stuily were to

I. Deternine whether there is a significant dif-
ference in accident freguency bethteen two-lane road-
ways v¡ith shoulder widths that meet the AÀSHO guide-
lines anil those with shoulder wiclths that do not
neet the guidelínes, and

2. Deternine whether there is a significant
relation between cerÈain accídent types and shoulder
width.

t0,@t- t5,ooo

the first hypothesis Èo be tested states that
roailways with shoulders 18 ft wide experience sig-
nificantty lower frequencies of accidents (espe-
cially. fixecl object, overturnr and head-on) than
roadways with narrower shoulders. The critical
shoulder wiilth of I ft was chosen base¿l on AASHo

guidelines (9) for urban arterial streets. Although
AÀSHo reco¡nmends lo-ft shoulilers, the guidelines
state that 8-ft shoulders work nnoilerately we1l"
when lo-ft shoulders are not feasible. Because the
nu¡nber of roadways with shoulder widths >10 ft is
too smalt to allow valid comparisons, the stu¿ly ob-
jective vras altered to reflect this situation.
Thus the research hypothesis can be stateil as fol-
lows:

Ht :l]l < É:

Ho'. ttt > pz

where

Hl = research hYPothesis'
HO = null hl.pothesis,
ul = nean frequency of accidents on roadways

with shoutders >8 ft wider and
u2 = mean freguency of accidents on roaëlways

with shoutders <8 ft vtide.

T-tests were performed to comPare the record of
¡nean acci¿lent frequencies per roadway on roa¿lways
with shoulders (8 ft wide ancl those with shoulders
>8 ft wide. A significance level of 0.01 ltas
chosen for the T-tests.
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Figure 4. Fixedobject, overturn, and head-on acc¡dents by ADT.
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Analysis of variance (ANOVA) was used to deter-
mine wheÈher accident types are associated r,rith
shoulder ¡¡idth. Accident types were segregated into
four categories: aIl accidents, fixecl-object acci-
dents, overturn accidents, and head-on or opposite-
direction sideswipe accidents. A significance level
of 0.01 $ras chosen for the ANO\tz\.

The ANO\Ã allows the analyst to deternine whether
there is a significant difference in at least t\do
category means for the frequency of each accident
type categorized by shoulder width. The research
hypothesis for the ANOVA can be stated as

Hr : ¡rra ( lJza 1 lJna (3)

where

Ula = mean accident frequency of accident type
a for the widest shoulder width,

U2a = mean accident frequency of acciilent type
a for the next widest shouliler width, and

f¡¿ = mêâD accident frequency of accident type
a for the narror,rest shoulder width.

If a significant difference in at least two of the
category neans was found, further tests were con-
ducted to deternine which of the category means ilif-
fer significantly.

RESULTS

The data in Table 3 give the mean number of acci-
dents for roadways with shoulders (B ft wide anil
for roadways with shoulders >8 ft wide. Accident
tl1)es were broken down into six categories.

At a level of significance of 0.01, the critical
T-score is approxirnately 2.326. The computed T-
scores are given in Tab1e 3 for cornparison. Às in-
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dicated by the data in Table 3, none of the accident
tl¡pes demonstrate¿l a significant difference in ¡nean
accident frequency betr.reen the t$ro shÕulder-widÈh
categories. Therefore, the research hypothesis is
rejected.

The results of Èhe T-test ¿lenonstrated that road-
ways with shoulders >8 ft wide alo not experience
fewer accidents than roadways with shoulclers <g ft
wide. A review of the data in Table 3 reveals that
most of the computed T-scores are negative, which
indícates that the mean accident frequencies for
roadways with shoulders <B ft wide are less than
the mean accident frequencies for roadways with
wider shoulders.

An ANOVA v¡as conducted to deterrnine which acci-
dent types are related to shoulder v¡idth. The data
in Tabl-es 4-7 give the results of the ANO\¡A. for to-
taI accidents, fixed-object accidenÈs, overturn ac-
cidents, and head-on accidents. Because traffic
volume has been shown to be influential in accident
frequency, it has been included as a covariate in
the ANO\rA. Another variabte that has been shor,rn to
be influential in the frequency of certain accident
t!¡pes is roadh'ay curvature (15-19). This variable
has also been inctuded as a ããvãiiate. A signifi-
cance 1evel of 0.01 was chosen for each test.

The data in Table 4 give the results of the ANOVA
for all accidents. When traffic volume and roadway
curvature are included in the model as covariates,
no significant relation between acci¿lent frequency
and shoulder width is noted. Most of the explained
variation is due to the effect of traffic volume on
accident frequency. This finding corresponds to the
relatíon shown in Figure 3.

The data in Table 5 indicate that the frequency
of fixed-object accidents is related to shouliler
width, even v¡hen traffic volume and roadway curva-
ture are included as covariates. The data in Table
6 review Èhe ANO\A for overturn accidents. The re-
sults indicate that the frequency of overturn acci-
clents is not related to shoulder \didth or traffic
volume, but it is related to roadway curvature. The
data in Table 7 indicate that head-on accident fre-
quency is related to traffic volune anil roadway cur-
vature, but not to shoulder rvidth.

It appears that only fixed-object accidents are
related to shoulder width. Although this relation
was significant at the 0.008 leve1, the amount of
variance in fixed-object accident frequency ex-
plained by shoulder kridth after traffic volune and
road\ray curvature were considereil was not great.

Because only fixed-object accidents vrere related
to shoulder width, T-tests were perforned to deter-
¡nine which of Èhe category neans differ signifi-
cantLy. The results of these T-tests are given in
Table 8.

Traffic volume and sanple size appear to influ-
ence the significant relation found beE¡+een fixeil-
object accident frequency and shoulder widths <3
ft and 5 ft. After traffic volune and sample size
were considered, the comparison of means for 6- and
7-f.t shoulders demonstrated the only significant
difference in fÍxed-object accident frequency.
Further dissection of these results indicates that
this finding only applies to roadways that carry
L'000 to 5,000 vehicles,/day.

One further test \das conducted Èo deternine a
range of shoulder widths that provide adequate
safety in terms of fixed-object accident frequency
when conditions prevent adherence to the guidelines.
Shoulder-width categories vrere combined in order to
analyze fixed-object accident frequency between
pairs of shoulder-width ranges. T-tests \dere per-
formecl for each pair of ranges in a rnanner such that
fixed-object acciilent freguency on roadways with
shoul¿lers <3 ft wide was compared with the acci-
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Table 3. T-test results: shoulders <8 ft wide Yersus shoulders >8 ft wide'

Accident FrequencY Per Record

Shoulder Width All

Fixed4bject, Total
Overtum, and of Other
Head-On
Accidents

Accident Fixed
Types Object Overtum Head-On(ft) Accidents

<8
>8
T scores
Significance

0.5 587
0.5 8 l5

-0.70
NS

0.2076
0.2387

-2.09
NS

0.351 I 0.1396 0.0249
0.3428 0.1495 0.0333

0.27 -0.85 - 1.90
NS NS NS

0.0431
0.05 5 9

-2.25.NS

Note: c = O.Ol, T = 2,326, aad NS = not significÈnt'

Table4.ANOVA:allaccidentsbyshoulderw¡dth,withtraff¡cvolumeandroadwaycurvature.

Sou¡ce of Degrees of
Variation Freedom Sum of Squares Mean Squares F Ratio F Probability Signifícance

2
I
I

l3

I5
8.91þ
8,991

Note: p < 0,01, SIG = significant, and NS = not significant'

Table 5. ANOVA: fixedob¡ect accidents by shoulder width, w¡th tfaff¡c volume and roadway curvatufe'

Covâriates
ADT
Curuatu¡ê

Mai¡ effect-
shoulder width

Explained
Residual
Total

924.264
891.195

50.920
34.982

462.132
891.195

50.920
2.691

63.950
l 585
l.ó89

291.559 0.000 sIG
562.255 0.000 sIG
32.t25 0.000 sIG
l.ó98 0.054 NS

40.346 0.000 sIG

Sou¡ce of
Variâtion

Degrees of
Freedom Sum of Squares Mean Squares F Ratio F ProbabilitY Significance

Covariates 2

ADT I
Curyature I

Main effect- 13

shoulder width

Explained 15

Residual 8,97 6
Total 8.991

23.399
5.085

t 9.184
5.960

29.360
!g!q.642
1,9 10.002

I L700
5.085

t9.184
0.485

1.957
o.2r0
0.212

55.841 0.000 sIG
24.270 0.000 slc
9t.563 0.000 sIG
2.t88 0.008 sIG

9.342 0.000 sIG

Note: p < 0.o1, ard SIG = significant.

Table 6. ANOVA: overturn acc¡dents by shoulder width, with traffic volu¡ræ and roadway curuature.

Source of
Variation

Degrees of
Freedom Sum of Squares Mean Squares F Ratio F Probability Significance

Coviliates
ADT
Cuwature

Main effect-
shoulder width

Explained
Residual
Total

2
I
I

t3

0.526
0.026
0.488
0.58 3

L109

0.263
o.026
0.488
0.045

o.074
0.03 i
0.031

.8.460 0.000 sIG
0.839 0.360 NS

15.706 0.000 sIG
!.442 0.13t NS

2.378 0.002 sIG

Note¡ p < 0.01, StG = siBfificant, and NS = not signifícdt'

Table 7. ANOVA: headon accidents by shoulder width, w¡fi tfaffic volume and roadway curveture'

Source of
Variation

Degrees of
F¡eedom Sum of Squares Mean Squares F Ratio F Probabilitv Significance

Covdiates
ADT
Curvature

Main effect-
shor¡Ider width

Explained
Residual
Total

l5
8.976
8,991

6.374
5.993
0.5 34
1.3r0

7.684
460.722
468.406

3.1 87
s.993
0.5 34
0.101

o.512
0.051
0.052

2
I
I

l3

62.088 0.000 slG
1t6.754 0.000 sIG
10.401 0.001 sIG
1.964 0.020 NS

9.980 0.000 slc

Note: p < o.ol, SIG = siSnificant, ând NS = not significsnt.
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Table 8. T-tests: f¡xed-object accidents.
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Mean Shou.lder
Accident Width
Frequency (fÐ

Signicance of T-Test by Shoulder Width (ft)

>9<3

0.087
0.091 2
0.1t72
0.1277
0.1448
0.1 6l s
0.1702
0.r 718

<3
5

>9
6
4
8
7
3

SIG
SIG
SIG
SIG

SIG
SIG
SIG SIG
SIG

Note: d = 0.01, T = 2.326, añd SIG = significant difference.

Shou.lder-Width
Range (ft)

Mem Frequency
of Fixed-Object
Accidents

No. of
Variance Cases Significance

Table 9. T-tests: fixed-object accidents for comb¡ned shouldeÌ-w¡dth
categoties.

wi¿lth. The results of this study do not support the
premise that roadways with wider shoulders experi_
ence fewer accidents than roadways with narrow
shoulders. Although it is advantageous to construct
shoulders to the ninimutn width necessary for etner_
gency parking, the results do not indicate a sig-
nificânt dífference in accident frequency between
two-lane roadyrays that neet shoutder-eriilth guide_
Lines and those that do not neet the guideiines.
Accident data reveal that shoulder width is not re_lated to overturn accidents, headl-on type accidents,
or to accident frequency in general. A relation wasdiscovereil betvreen fixed-object accident frequency
ând shoulder gridth. Nevertheless, the findings in_dicate that fixeil-object accident frequency is sig-nificântly lower for roadways with shoulders <Z ft
sridle than it is for roadways with wider shoulders.
These findings are si¡nilar to those reported by
B1ensley and Head Q) and perkins (.j!) .

Drivers tnay perceive roadways with wider shoul-
ders differently than they perceive roadrrays with
narro!¡ shoulders. Wider shoulders may give drivers
a faLse sense of security, wherein they are likelyto drive at speeds faster than condítions tolerate.
Although analysis of this hypothesis is beyond the
scope of this paper, factors other thàn shoulder
width vrere found to influence the frequency offixed-object accidents rnore than shoulder width.

À step-wise regression analysis indlicated that
horizontaL curvature, traffic volume, pavement
width, vehicle speed, and vertícal curvature influ-
ence the frequency of fixeal-object accidents to a'greater extent than shoulder v¡idth. Even after allof these roadway-related variables are considered in
a nultiple regression, only 1.3 percent of the var-
iance (represented by r") in fixed-object accident
frequency nas explained. Shoulder width, by itself,
onLy explained 0.06 percent of the variance in
f ixed-object accident f requency.

Variables that s¡ere not analyzed in this stu¿ly,
but which nay also influence fixed-object accidentfrequency, include the condition of the shoulder,
roadway delineation, weaÈher and lighting condi_tions, the lateral distance of obstacles frorn the
roadway, and ilriver-related factors (e.g., intoxica_
tion, inattentlon, inproper passing, recklessness).
Further research is needeil to evaluate these factors.

Because of the influence of other factors onfixed-object accident frequency, and because of the
substantial costs involved in shoulder alteration,projects designed to reduce fixed-object accident
frequency through shoulder alteration vrould not be
cost effective. Therefore, it nas concluded that

1. ProjecÈs to reduce accident frequency shouldfocus on factors that exhibit greater influence onaccident frequency than does shoulder width, and2. Although it is desirable to adhere to currentguideÌines nherever possible when undertaking cer_tain types of construction projects, it nay be ac_ceptable to retain existing shoulders <g ft wide

:.1

<3
>3
<4
>4
<5
>5
<6
>6
<7
>7
<8
>8

<9
>9

0.087 s
o.1478

o.1419
0.t440
4.t434
0. I 438

o.1339
0. t 485

0.1 314
0.t 593

0. I 396
0. I 495

0.1 45 5
o.t t72

0.106 617
0.220 8,375

0.177 I ,2050.218 7,787

0.17 6 2,427
0.226 6,565

0.162 2,964
0.237 6,028

0.1 63 5,032
0.279 3,960

0.209 6,918
0.223 2,074

0.2t5 8,429
0.t7 I 5 63

Note: d = 0,01, T = 2.326, SIC = significant, and NS = not significant.

dent frequency on roadways with shoulders >3 ftwide; the accident frequency on roadways with
shoulders <4 wide rdas cotnpared with the accldent
frequency on roadways with shoulders >4 ft wide;
and so on.

The results of these tests are given in Table 9.
The tests denonstrate that roady¡ays with shoulders<3 ft wide have significantly fewer fixed-object
accidents than roadvrays with $riiler shoulders, andthat roadsrays with shoulders <7 ft yride have sig-
nificantly fe¡ver fixed-object accidents thân roact-
ways with wider shoulders. ÀIthough traffic volume
and sample size nay have influenced the significant
difference in fixed-object accident frequency be-
t¡+een roadways with shoulders <3 ft wide and Èhose
with wider shoulders, the significant difference
found between roadways with shoulders <7 ft wide
and those with shoulders >? ft wide can be at_
tribute¿l to shoulder sridth.

CONCLUSTONS ÀND OPERATIONATJ CONSIDERATIONS

The inpact of shoulder width on accident experiencefor two-Iane pave¿l roadlvays in Oakland County has
been addressedl. The 1iability exposure of the coun_ty road agency has not been discussed, although li_abÍlity claims against the agency have cited shoul_der widthr which is at variance with suggestedguidelines, as a contributing factor in specific ac-
c idents.

Analyses yrere perforned to iletermine vrhether
there is a significant difference in accident fre_quency bethreen two-lane roadvrays with shoulder
rvidÈhs that ¡neet the guidelines and those that donot neet the guidelines, and wheÈher there is a re_lation betvreen certain accident types and shoulder

NS

NS

NS

SIG

NS
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unless a review of accident data for the project 10-
cation indicates otherwise.
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