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A Development of the Design Guidelines for Connecting Roads in Highway Rest Area
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ABSTRACT

PURPOSES : Design of approach roads of rest areas in highway has many drawbacks such as geometric design elements. There has been
traffic accidents occured in these approach roads of rest areas. Thus, design criteria is required in order to protect accidents from being occurred.
In case of Korea, geometric structure design criteria of entry facilities, such as toll-gate, interchange, junction etc was established. However
there are no presence in a detailed standards for geometric structure of the rest area which affiliated road facilities.

METHODS : In this study, analytic on accidents was carried out in regards to the entry of geometric structure of resting areas by utilizing a
sight survey and an investigation research of traffic accidents. The survey was targeting 135 general service areas. Collisions with physical
channelization and safety facilities occurred due to speeding, rapid entry, and etc at the entrance nose section. At the entrance connector roads,
accidents caused by speeding, negligence, over-operation of handle of drivers were main reason of accidents. Discriminant analysis were
conducted about geometric elements to distinguish influencing factors for traffic accidents. the lengths and access angles of the entrance
connector roads were regarded as to have the high relation with traffic accidents

RESULTS : After classifying the design section of resting areas' entry as well as derive design elements on each section, a speed
measurement by targeting entry of rest areas and car behavior surveys were performed, then each element's minimum standard was derived
through the analyses. According to the speeds at the starting/end point of entrance connector road, the range of the junction setting angle of the
entrance connector road is defined as 12°~ 17° and the connector length model was suggested.

CONCLUSIONS : Suggest improvement plans for existing rest areas that can be applied realistically. This should be corresponded to the
standards of entry and exit of developed rest areas.
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Table 1. IC Connection with the Design Standards
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Table 3. Connection with Design Standards of the
United States
main line design speed (km/h)| 60 | 70 | 80 | 90 [100|110 |120

The maximum value (85%) |50 |60 |70 |80 |90 [100| 110

The median (70%) 4015060 |60 |70 80|90

Connection to
Division Unit
Concerning minor | LOOP
Design speed km/h| 60 50 40
Minimum surface radius
of curvature m 130 80 50
(Superelevation 8%)
Maximum superelevation| % 8 8 8
Minimum |pier 5°-Below| m | 350/e | 300/e | 250/e
curve
length |pier 5-Under| m 70 60 50
M!n|mum Ienglth of m 35 30 o5
transition curve (interval)
] Flat % 7 7 7
Maximum -
grade | Mountainous| o | 4 10 11
district
Minimum Convex
vertical curve m/% 30 8 4
curve the C
rate of oncave | e | 20 10 6
change curve
The minimum length of m 50 40 35
vertical curve
Cross—sectional 1Direction 1lane
configuration(A standard) top of road
*A standard:Large car lane width )
on the shoulder to pass| " |width the | the Median
a parked semi trailer right| left
that can reference 3.60 |2.50| 1.50 (2.50(2.0)
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Table 2. Japan’'s Rest Stops Connected to the
Deceleration Length

Main line design speed

(km/h) 120 | 100 | 80 60

Nose pass rate

iy v, | 60 | 55 | 50 | 40

Deceleration
acceleration value o 24 | 22 | 20 1.4
(m/s?)

Deceleration distance D

(m) 58 53 48 44

The minimum (50%) 3040|4050 |50|60|70

Z 1 AASHTO, 2004
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Table 4. Entry connection Length Status

Entry length to  |Rest area| Entry length to | Rest area
connect (m) (places) connect (m) (places)

0 15 110 2

10 0 120 3

20 8 130 4

30 10 140 0

40 10 150 3

50 15 160 2

60 9 170 2

70 16 180 1

80 5 190 0

90 11 200 1

100 13 2000]+f 5

total 135(places)
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Table 5. Highway Accident Location—Specific
Traffic Accidents

Jinchulip
Departm| TG [TunnelBridge|Station| Etc | Total
ent

... [Main Rest
Division| . = " |Lamp|
line area

The
cases of [21,751(3,228| 253 | 572 [3,035 729 | 594 | 55 | 28 30,356
accidents

7.7 /106|08| 19 |100|24 200201/ 100

Table 6. Rest area Accidents

Synthesize Rest area Truck{Temporariy

Phase and rest | rest [Total
) .~ | Other
Verticall descending type |area| area

Division |general

type a public
Restarea) 455 | g 4 12 15| 28 |200
places
the cases | o7 | 47 19 16 33| 1 253
of accidents
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Table 7. Overview of the Explanatory Variables

L The scope of L The Scope of
Division Division
the group the Group
Connec| 1 L=>40m Entry | 1 D>8
fon 15 laom>L=150m| " | 2| v D217
length each
(m) 3 150m> L ) 3 17> D
1 G = -3% 1 S>0%
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evation
S'(OD)e 3| 0%>G=3% | () | 3 [l2%>S > 3I%
%
4 3%>G 4 [31% >S

AEER FAL WSS FHEUFR A5

= = y
278 TR ] RS AuHes o JPHES 9
olslr] 9laf AR Aeis 135704 FA4 BEAT

_>1~(_I(
o,
i
1o
=
¥0,
)
>
ol =
ol
N 4
e
¥0,
rir

=
E
o
il
Lo
>
oot
N
)
[Si
]
D
Qo
=
Q
@)
]
o
]
[
[y
(@)
8
2
(o]
o

Table 8. Characteristics of Accidents on Approach Roads

Entry
Divisi Connection |longitudinal|[Superel| access
ivision ’
Length slope |evation| for
each
N average 1.85 3.45 2.22 213
o
Accidents |Standard | 113 | 074 | 06
deviation ’ ’ ’ '
average 1.62 3.17 2.37 1.82
Accidents
standard | g8 | 120 | 087 | 051
deviation
Wik's 15968 | 0985 |0.990 | 0.940
. | Lambda
Homogeneity,
verification | F—value | 3.096 1.370 0.714 | 5995
P-value | 0.081* 0.244 | 0.400 |0.016**

Z) *At the 90% confidence level significantly,
**At 95% confidence level significantly
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Table 9. Canonical Discriminant Function and the
Structure Matrix Analysis

Division Coefficient |Structure Matrix
Connection Length(x,) 0.583 0.550
Longitudinal slope(x,) 0.213 0.366

Superelevation(x; ) -0.114 -0.264
Entry access for each(Xx,) 0.747 0.765
Wilk's Lambda 0.902
X? 9.506
p-value 0.050**

) At 95% confidence level significantly
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Table 10. Results of Fishe's Linear Discriminant Function

Division Group 1 Group 2
Connection Length(X;) 4.661 4.003
Longitudinal slope(Xy) 1.870 1.746

Superelevation(X3) 4.822 4919
Entry access for each(X,) 7.897 7.028
Constant —22.036 -18.980
Hit ratio 64.6%
Z,=4.661x X, +1.870x X, +4.822
X X;+7.897% X,—22.036 )
7, =4.003x X,+1.746 x X, + 4919
X X;+7.028 X X, —18.980 (3)
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Table 11. The Number of Accidents in Approach Roads

Ery g o | crea |The mumer| oo e o
(places) (case/places)
40m Below 43 48 1.1
40~150m 81 63 0.8
150m more than 11 13 1.2
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Table 12. According to the Presence or Absence of
Connection to the Rest Area Entry Accidents Table 13. According to the Presence or Absence of
i i Entry Connected to the Geom Status
Entry length to Efesg The number lngr'drzg?zgaalggg%ngz Y
connect(m) of accidents| Sancheong rest area(223car)
(places) (case/places)
Presence of 120 108 09 SRV Entry connection [Reduction a crossroad
Approach Roads : Connectors
Absence of 5 o . Interval length Interval |longitudinal| Interval | Radius of
Approach Roads . (m) length slope length | curvature
(m) (%) (m) (m)
Total 135 124 1.0
80 75 -0.98 255 670
Seonsan rest area(198car)
Square . )
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Table 14. Design Safety Level
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