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Abstract

: This study deals with the roundabout traffic accidents by traffic impeding factor. The purpose of this study is to comparatively

analyze the characteristics of accidents and to develop the accident models. In pursuing the above, this study used a statistical program SPSS
20.0 to analyze 2,342 accidents occurred within 79 roundabouts in Korea. The main results are as follows. First, 4 accident models which were
all statistically significant were developed. Second, the traffic volume and width of right-turn-only lane were analyzed to be common variable
in the bus stop related models. The variables such as right-turn-only lane, street light, turning radius of entry lane were selected as specific
variables. Especially street light and turning radius of entry lane were evaluated to have negative effects to the accidents. It is, therefore,
essential to install the street light and place a sufficient turning radius in order to reduce the roundabout accidents. Finally, the traffic volume
and number of entry lane were analyzed to be common variable in the on-street parking related models. Also, the width of right-turn-only lane
and bus stop were evaluate to be specific variables in the model with on-street parking. This can be expected to give some implications to

making the accident reduction guidelines.
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Fig. 1. Research flow,
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(a) Departing section (b) Approaching section

Fig. 2. Examples of on—street parking installation,
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Table 1. Number of samples

Bus stop Bus stop On-street On-street
Classification | . . parking parking
-installed- | -not installed- -installed- | -not installed-
Number of
roundabouts 0 2 27 2
Number of | 3 711 691 1,651
accidents
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Table 2, Definition of variable
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Table 3. Result of one—way analysis of variance (bus stop)

Classification |Sum of square| df |Mean square| F |p-value

Between group 915.682 1 915.682 2.539 | .045
Within group | 144281.214 85 1697.426 - -
Total 145196.897 86 - - -

Table 4. Result of one—way analysis of variance (On—street
parking)

Dj:ﬁzgle: t Y; Number of accidents (No.)
X Splitter island (If yes=1, otherwise=0)
X Traffic volume
X; Width of right-turn-only lane (m)
X, Street light (If yes=1, otherwise=0)
X; Turning radius of entry lane (cm)
X5 Right-turn-only lane (If yes=1, otherwise=0)
X; Speed hump (If yes=1, otherwise=0)
Independent X Number of entry lane
variables Xo Bus stop (If yes=1, otherwise=0)

X Bicycle lane (If yes=1, otherwise=0)

Xu Pedestrian crossing (If yes=1, otherwise=0)

X Driveway (If yes=1, otherwise=0)

Diagrammatic exit destination sign
(If yes=1, otherwise=0)

X Sidewalk (If yes=1, otherwise=0)

Xis Number of circulatory roadway lanes

Xis On-street parking (If yes=1, otherwise=0)
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Classification |Sum of square| df |Mean square| F | p-value
Between group 715.870 1 715.870 2420 | .049
Within group 143222.839 84 1705.034 - -
Total 143938.709 85 - - -
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Table 5. Multiple linear regression model of roundabout with
bus stop

Non-std. Coeft.

Variable t-value | p-value
B Std. Err
(constant) - 28.926 11.958 2419 019
Traffic volume X .026 .002 10.938 .000
vtﬁit}lorﬁ; ?ﬁl ;' X3 -4.865 1314 -3.704 .001
Street light X | -35.622 11.064 | -3.220 .002

Turning radius of

iy s X5 -.140 .066 -2.123 .039

Accident model with bus stop Adjusted R

Y, = 28.926 + 0.026 X, — 4.865X, — 35.622X, — 0.140X;| 0.745

Table 6. Multiple linear regression model of roundabout without
bus stop

Non-std. Coeff.

Variable t-value | p-value
B Std. Err
(constant) - -1.258 2.979 -2.923 .006
Traffic volume X .007 .001 12.107 .000

Width of right-

turn-only lane X3 -4.438 1.408 -3.151 .004

Speed hump X | 36741 | 11901 | -3.087 | .005

Right-turn- only lane| X5 14.203 6.789 2.092 .046

2 A2

Table 7. Common and specific variables (1)

Classification Variables

Traffic volume(+)
Width of right-turn-only lane(-)

Bus stop Street light(-)
(installed)

Common variables

Specific Turning radius of entry lane(-)

variables

Bus stop Speed hump(-)
(not installed) Right-turn-only lane(+)
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Table 8. Multiple linear regression model of roundabout with
on—street parking

Non-std. Coeff.

Variable t-value | p-value
B Std. Err

(constant) - -30.407 5.656 -5.376 .000
Traffic volume X5 .013 .003 4.897 .000
Vt\{ﬁt}]orﬁ; I;a%lh ;- X3 -4.309 1.615 -2.669 014
Right-turn- only lane| Xj 27.495 5.887 4.670 .000
Bus stop Xo 9.883 3.601 2.745 .012
Number of entry lang Xs 28.654 5.539 5.173 .000

Accident model with on-street parking Adjusted R

Accident model without bus stop Adjusted R’

Y, =—1.258+0.007 X, — 4.438 X, + 36.741 X, — 14.203X;|  0.890
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—30.407 + 0.013X, — 4.300X; + 27.495.X; + 9.883.X, + 28.654.X;|  0.912
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Table 9. Multiple linear regression model of roundabout
without on—street parking (1)

Variable Non-std. Coeff t-value | p-value
B Std. Err
(constant) - -5.124 5.163 -2.232 025
Traffic volume X .024 .002 9.883 .000
Number of entry lane| Xz | 21.912 5.522 3.968 .001
Accident model without on-street parking Adjusted R
Y, = —5.124 + 0.024X, +21.912.X, 0.802
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Table 10, Common and specific variables (II)

Variables

Traffic volume(+)

Classification

Common variables
Number of entry lane(+)

Width of right-turn-only lane(-)
Right-turn-only lane(+)
Bus stop(+)

Specific
variables

Parking area
(installed)
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