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EFFECT OF TRAFFIC VOLUMES AND NUMBER OF LANES ON

FREEWAY ACCIDENT RATES

Synopsis

Three years of experience on 659 miles of

‘i-lane, 6-lane, and 8-lane freeways revealed that the

accident rates for each classification will normally
inerease with an inecreasing ADT. The rate of Increase
is:

(1) 4-lane: 0.240 accidents/MVM.

(2) 6-lane: 0.094 accidents/MVM.

(3) B8-~lane: 0.078 accidents/MVM.
per 10,000 vehicle increase in ADT., For any given ADT
the l-lane freeways have a higher accident rate than
the 6-lane, and 6-lane freeways a higher rate than the
8.1ane. Therefore, as the ADT increases, the difference
in rates between the three classifications becomes
greatef.

This relationship introduces the possibility
of significantly reducing the total number of freeway
accidents by inereasing the number of traffic lanes,
even though the increase 1s not required by traffic

volumes.,
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A recent report* by the California Division of
Highways presented a concept which indicated that the acci-
dent rates on freeways increase as the traffic volumes in-
crease; and for a given traffic volume, the accident rates
decrease as the number of lanes 1ncrease. The concept was
not fully explored in that report and a follow-up study was
promised.

The study reported herein 1s a more detailed anal-
ysis of the acclident rate vs. volume relationship reported
in the comparative freeway study report. The study 1s based

on a three year (1960 - 1962) accident experience on 659

‘miles of Pfreeway which experienced 35,675 accidents and which

generated 26,152 million vehicle miles of travel,

All freeway sections in existence during the study
period were classified into three categofies; namely, 4 lanes,
6 lanes, and 8 lanes. Those sections which had more lanes in
one direction of travel than the other were eliminated. Also
eliminated were those sections which had less than 30 million
vehicle miles of travel per year. ‘The requirement of a
minimum amount of travel of 30 MVM was 1mposed since it was
felt that with this amount of travel, the element of chance
variation in the accident rate would be significantly re-

duced and fairly stable accident rates would result.

%* The Comparative Freeway Study
california Division of Highways, april 1964
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The number of sections that met the above require-

ments are shown in the table below:

4 lanes 6 lanes 8 lanes Total
1960 24 21 10 55
1961 35 30 17 82
1962 42 35 20 4
Totals 101 86 4 234

For each of the above lane classifications, the
curve which best represented the accident rate vs. ADT re-
lationship was calculated by the method of least squares;
using each individual freeway segment as a pair of coordi-
nates (3= accident rate, X= ADT). "Group average" accident
rates for several ADT groups (or class intervals of ADT)
were superimposed on these curves for purposes of inspection.

mables I through III are group average accident
rates for each volume class and number of lanes. Each year
15 tabulated separately and then the three years are com-
bined in Table IV.* |

Figures I through III 11llustrate the linear fits
which were obtained through the results of a computer program.
The program used also provided fits for four other types of

curves along with the standard error of estimate for each

* The ADT class intervals shown in Tables I through IV are
the same class intervals used in "Accidents on Freeways
in California,” a paper presented at the World Traffic
Engineering Conference in 1961. The original selection
of the class intervals was such as to present slx uniform
intervals on the logarithmic scale between traffic vol-
umes of 10,000 - 100,000 vehicles per day.
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type. Table V is a tabulation of the curve types and the
standard errors. For all practical purposes, the linear it
proved as good as any other type and is by far the easiest to
understand and work with.

The original curve* showing Accident Rate vs. ADT
was a Log-log equation ((j= a X P) that lumped the 4, 6, and
8 lane data (1957-59) into one package and provided the
single curve shown in Figure V. The (1960-62) Log-Log
equation is also plotted on Figure V along with the (1960-62)
4, 6, and 8 lane linear fits. Note how the lines tilt up
when sorted by number of lanes, yet as a group they still
approximate the original log-log form.

Figure VI 1s, in effect, a summary or a one€
package look at all phree years of expepience. The two most
significant points of interest are apparent here; they are:

(1) All other things being equal, the acecldent
pate for a 4, 6, or 8-lane freeway will normally increase
with an increasing ADT. , ‘

7 (2) For any given ADT, a L-lane freeway would be
expected to have a higher accident rate than a 6-lane and
a 6-lane a higher rate than an 8-lane.

This phenomenon 1s apparently characteristic of

total accident rates, but not of fatal accident rates. The

curves, or relatlonship between fatal accident rates and

* "pccidents on Freeways in california"
Theme IV, World Traffic Engineering Conference, 1961,
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traffic volumes are not yet available. However, the trends
seem to show a slight decrease in the fatal accident rate
as the ADT increases,

If the future relationship remains consistent with
the past, a sizable reduction in total accidents could be
realize¢”by providing more lanes. For example, if a proposed
freewayuﬁéghan estimated future ADT of 60,000 vehicles per
day, it would generate about 22 MVM's per mile per year,
Figure VI shows a probable accident rate of 2.00 accidents
per MVM for a UY-lane freeway at this aDT. 1In raw numberé,
this reduces to (22 x 2)=44 accidents per mile per year. The
6 lane accldent rate at 60,000 would be about 1.23 or
(1.23 x 22) about 27 accidents per mile per year. In other
words, 17 accidents per mile per year could be prevented
by bullding a 6-lane freeway instead of a #4-lane freeway.

At this rate, the extra lanes would prevent (20 x 17)=340
accidents per mile in 20 years,

In this study alone, there were 92 ﬁiles of 4-lane
freeway in the 31,600 to 68,500 ADT range by the year 1962,
If these freeways had been 6-lane and if Figure VI may be
used to predict the probable accident rate, there would have
been 1425 accidents in 1962 as compared to the 2269 accidents
whieh actually occurred. If this rate were to continue for
20 years (it is more likely to increase since the ADT 1is
constantly increasing), there may be a possibility of pre-
venting 16,880 accidents in the twenty-year perilod by

adding two lanes to the 92 miles of 4-lane freeways.

-l
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The number of traffic lanes of a freeway 1s only
one of ﬁany factors which affect the accident rate on the
freeway. However, as shown above, increasing the number of
lanes; although not necessarily initially required by traffic
volume demands, does reduce significantly the number of acci-
dents on the freeway during its lifetime. Therefore, the
possibility of providing the ultimate number of lanes on
freeways should always be considered for initial construction

whenever stage type construction is contemplated,
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TABLE |
ACCIDENTS, MILLION VEHICLE MILES of TRAVEL,
. and ACCIDENT. RATES for FREEWAYS -

Classified by Number of Lanes and Traffic Volumes

1960
4 LANES 6 LANES 8 LANES
GROUP ADT . T N Avg. ADT

NO. _%qrmﬂmm Mil o | Mym | Acc E@.»cq Mil o {mvm | Ac Emﬂoq Mites | of |mvm| B | for

. VAL Hes %nn. MVM mqn__.hum nes boon. MVM | Group* Acc. MVM | Group*
] Lass than 7,000
I 7,000 to 9,999
it 10000 to 14,999 | 8279 327 ..ww.o 0.86 2.5
IV | 15000 1o 21,499 ] @003] 20| 246 | 085 | 8.5
v 21500 0 31,599 | 10396 1268 982 | 1.29 | 26.2 669| 584 65 089 26.8
'3 31600 to 46499 | 12470 283| 165 | 172 | 370 || 28.32] 322| 36/ | 069 | 365
Vil | 4650010 67999 4.7 /72| 95| 181 | 62.6 |1 43.59| %80 g8 |\ 111 | s69 || 1778] 218 231} 094 | S0.7
viil | 68000 to 99999 a7.30| 2005 1372 | L46 | 826 5.8/ 358| 174 206 | 82.4
X 10Q000 to 12Q000 ' 18.69) 940] 706 | 133 | 107.1 12.72| s21 | 469 132 | 0.4
X Over 120,000 17s% 1w08) 88| 123 | 1372.9 872\ 1o | s25) 193 | /608

TOTALS | 22| 2260 1867 | 1.2/ | 244 |[14634| 4a13 | 3473 | 127 | 66.3 ||44.73|2206 1399 | 158 | 102.0

*hb T in thousonds
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" and ACCIDENT RATES for FREEWAYS

TABLE |
ACCIDENTS, MILLION VEHICLE MILES of TRAVEL,

H

Classified by Number of Lones and Traffic Volumes

1961
4 LANES 6 LANES 8 LANES B
GROUP OW me No. Avg.ADT No. A Avg.ADT No. Acc. Avg.ADT
NO. | |NTERVAL [Mies| of [MvM ,Wmnd_ for _|IMiles| of MM ,ﬂmlw_ for_ || ites | of | VM) TG o
Acc. Group Acc. Group Acc. roup
i Less than 7000
I 7,000 to 9,999 ]
{1l 10,000 to 14999 | 99.83| 384 49/ | 0.78 13.3 ]
v 15,000 to 21,499 | s266| 302} 324 | 053 18.4 ]
v 21500 to 31599 | 6970 685 | 623 | /.10 24.5 1288 14 12t | 0.94 27.3
Vi 21800 to 46499 6275 1172 | 879 | 133 | 38.7 32370 4493| 478 | 0.93 .4 3.27 25 38| 066 353 |
Vil 4650010 67999 | 8.43| 327 | /69 | 194 55.0 29.25| 663 | 582 /.14 54.7 2235| 378 | <478} 079 60.8
Vil 68,000 to0 *99,999 X 4697| 1532 | 13501 113 837 /1.00) 508 | 355} 1.43 87 8
X 100000 to 120,000 30.75) 2263| 1194 | 1.90 | 104 2338\ 1254 | 952 132 | 109.0 |
X Over 120,000 /5.52| 1479 | 864} 171 | 146.3
TOTALS |29347| 2870 | 2486 | /./5 274 |{/52.221 5015 13725 | 135 66.8 75.52)| 36494 | 2667 1.36 94.2

*h DT in thousaonds
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Pooﬂomza
' and ACCIDENT RAT

Clas

GROUP
NO.

ADT
CLASS
INTERVAL

TABLE 1 .
LES of TRAVEL,
EWAYS

N <mI_Orm M
ES for FRE

es and Troffi

S, MILLIO

sified DY Number of Lan

1962

¢ Volumes

— for

gd_; OﬂOCU#

Acc.
MVM | Group*

Vi

Vil

Vil
1X

Less than 7,000
7,000 o 9999
10,000 to 14,999
15,000 to 21,499
21,500t 31,599
31,600 10 46499
4650010 67,999
68,000 1o 99999
10000010 120,000
Over 120,000

TOTALS

e——

¥
ADT in thousands
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ACCIDENTS, MILLIO
and ACCIDENT RATE

TABLE

v

Classified by Number of Lanes ond

Traffic Volumes

N VEHICLE MILES of TRAVEL,
S for FREEWAYS

1960 - 196 - 1962
4 LANES 6 LANES 8 LANES
GROUP ADT Avg. ADT
NO. :,mﬂ_.mﬂm/\w,r Miles o | mym | B Ew%g Miles .Mw MV M| S Ew%g Miles ﬂﬂ MVM | For
Acc. MVM| Group* Acc. MVM} Group* Acc. MVM | Group*
! Less thon 7,000 | 24./4 57 551 104 6.2 I
1 7000 to 9999 ) .58 /46 971 15| 88 I
gl 10000 to 14,999 |277.34| /085 1269 | 0.86 /3.2 -
v 15000 to 21,499 |/62./10| 924 970 | 0.95 7.9 581 45 44 | 102 208 ]
v 21,500 to 31,599 |249.3/| 2720 | 2306 118 254 3779\ 337 | 338 | 100 | 265 ] ]
Vi 31,600 to 46499 ,5066| 2965 2051 | 145 | 384 91 .48\ 1291 | 1292 | 1.00 39.7 ;5.30, 203\ (96| 1.04 421
vii 46500 to 67999 ) 24.77| 995 29, | 203 | 541 \\we.91| 28i5 | 234! jz0 | sa.8 || 5037| 760 g7o | 06 | 57.8
Vill | 6800010 99999 4-27| 263 07 | 2.46| 68.4 ||/5063) 6233 q424 | 141 83.5 3688\ 1507 | 1155| 130 85.9
I X 100,000 t0 120,000 c4.19| 9277 | 2509 | 170 109.6 4763\ 2437 | 1865 | 1.3 108.3
X Over 120,000 . ,2.36\ 1095 | 578 | 189 130.1 59.37 | 5520 | 3185 173 1489 |
TOTALS ls24/7] 9155 | 7346 | 125 | 26.7 48/.37 16093 |1/,526 | 140 c7.2 2095510927 | 7280 ! 43| 97.8

*
ADT in thousands
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TABLE V
STANDARD ERROR of ESTIMATE for
ACCIDENT RATE vs AVERAGE DAILY
~ TRAFFIC CURVES
(least squares program)

NUMBER TYPE of CURVE
YEAR . of Linear |Exponentiol|Semi Loq | [Semi Log 2| Log Log
LANES | y=o+bx | y=a(b)X logey= 0+bx ly=a+b logex| y = a (x)b
1960 4 Lones | 0.397 | 0.4/0 0.422 0.395 0.398
1961 4 Lenes | 0.358 | 0.360 0.364 0.363 0.364
1962 4 Laones | 0.463 0. 947 0.4964 0.5/0 0.5/9
11960-1962| 4 Lones | 0.4/9 0.4/5 0.422 0.446 0.447
1960 | 6 Lanes | 0.495 0.48/ 0.498 0.463 0.473
196 6 Lones | 0.359 0.353 0.357 0.378 0.374
1962 | 6 Lanes | 0472 | 0. 4/2 0.4/5 0.420 0.42/1
1960-1962{ 6 Lanes' | 0.424 | 0. 426 0.430 0.430 0.43/
1960 | 8 Lones | 0.455 | 0.479 | 0.487 | 0.480 | 0489
(96| 8 Lones | 0.39/ 0.395 0.4/2 0.392 0.403
1962 8 Lones | 0.40/ 0.395 0.40/ 0.4/5 0.414
1960-1962| 8 Lanes | 0.438 | 0.436 0.446 0.447 0.45/

ClibPD
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