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Abstract : In order to analyze causation of traffic accidents caused by cars on multilane ramp from a viewpoint of
sight distance, an evaluation and optimization model of sight distance on multilane ramp based on sight distance analysis is
established. The model is applied for evaluation and optimization of multilane ramp in interchange. It is necessary to ana-
lyze variation indices of stopping sight distance in a process of overtaking one car on the ramp and to find out the most un-
favorable state. The model is established, and three key factors in the model including curve radius of ramp circle, length,
and combination with mitigation curve are studied in depth. Recommended values of plane linear factors which meet re-
quirements of ramp visibility are proposed. A set of comprehensive sight distance about the optimize program is put for-
ward in combination with traffic safety facilities. The model is verified by a case study of an interchange of a highway in
Sichuan province. The results show that this model can solve the problems of lacking sight distance on multi-lane ramp.
When designed ramp speed is less than 40 km/h, the effect of using “the plane linear optimization method” is better. The
circular curve radius of the ramp needs to increase by 18. 4% on average. The length of the curve radius of ramp circle and
the length of transition curve are both the lengths as 3s. When the designed ramp speed is more than 40 km/h, the speed
limit measures of “the traffic engineering facility optimization method” can solve it better, and the difference between the
designed speed and the speed limit value is 15 km/h.

Key words: traffic safety; ramp; number of lanes; sight distance model; radius of circular curve; length of circular

curve; overtaking
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Fig. 3 Type Il standard cross section of two lane-ramp
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Tab.1 Evaluation table of sight distance on multi-Lane ramp
v/(km/h) Ri/m Rier/m H/m Si/m S/m AS/m
30.0 30.0 31.8 2.8 26.6 30.0 —3.4
35.0 40. 0 41. 8 2.8 30.5 35.0 —4.5
40.0 60. 0 61.8 2.8 37.0 40.0 —3.0
50.0 100. 0 101. 8 2.8 47.4 65.0 —17.6
60.0 150. 0 151. 8 2.8 57.9 75.0 —17.1
70.0 210.0 211.8 2.8 68. 4 95.0 —26.6
80.0 280.0 281.8 2.8 78.8 110.0 —31.2
2.1 o
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. 2 , Tab.2 Radius of the radius of the curve in the
multi-lane ramp meeting the line of sight requirements
v/ (km/h) H/m Si/m Rieri/m R>/m P/%
° 30.0 2.8 30. 0 31.8 38.7 21.8
35.0 2.8 35.0 41.8 53.4 28.0
40.0 2.8 40.0 61.8 70.5 14.1
50.0 2.8 65.0 101. 8 189.7 86. 4
’ 60. 0 2.8 75.0  151.8  253.3 66. 9
70.0 2.8 95.0 211.8 407.7 92.5
. . 80.0 2.8 110.0 281.8 547.3 94.3
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Fig. 5 Diagram of sight distance calculation
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Tab.3 Value table of plane curve element

v/(km/h)  Ri/m  Riep/m  Lemin/m  Limn/m  A/m

30.0 30.0 31.8 25.0 25.0 27.4
35.0 40.0 41.8 30.0 30.0 34.6
40.0 60.0 61.8 34.0 35.0 45.8
50.0 100. 0 101. 8 42.0 42.0 64.8
60.0 150.0 151. 8 50.0 50.0 86. 6
70.0 210.0 211.8 59.0 59.0 111.3
80.0 280.0 281.8 67.0 67.0 137.0

(10) ~(17) ,

4
Tab. 4 Evaluation table of sight distance

v/(km/h)  H/m S, /m S/m AS/m

30.0 2.8 27.0 30.0 —3.0
35.0 2.8 30. 8 35.0 —4.2
40.0 2.8 37.3  40.0  —2.7
50.0 2.8 47.7 65.0 —17.3
60.0 2.8 58.1 75.0 —16.9
70.0 2.8 68.5 95.0 —26.5
80.0 2.8 79.0  110.0 —31.0
“ ”»
)
3s )
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Tab.5 Value table of ramp curve elements in the combined
improvement method of circular curve transition curve

P/% Pi/%

v/(km/h) Limn/m A/m Lcmn/m Ry/m

30.0 25.0 27.4 25.0 37.5 18.1 3.0
35.0 30.0 34.6 30.0 52.0 24.6 2.7
40.0 35.0 45,8 34.0 69. 5 12.6 1.4
50. 0 42.0 64.8 42.0 180.0 76.9 5.1
60. 0 50.0 86. 6 50.0 245.0 61.5 3.3
70.0 59.0 111.3 59.0 385.0 81.8 5.6
80.0 67.0 137.0 67.0 525.0 86. 3 4.1
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Tab. 6 Refine value table of ramp curve elements in the
combined improvement method of circular curve transition curve

v/(km/h) Limn/m A/m  Limn/m Ry/m Ry /m
40.0 35.0 45. 8 34.0 69.5 60. 0
45.0 38.5 55.3 38.0 124.8 80. 0
50.0 42.0 64.8 42.0 180. 0 100. 0
55.0 46. 0 75.7 46.0 212.5 125.

60. 0 50.0 86. 6 50.0 245.0 150. 0
65.0 54.5 99.0 54.5 315.0 180.0
70.0 59.0 111.3 59.0 385.0 210.0
75.0 63.0 124.1 63.0 455.0 245.0
80. 0 67.0 137.0 67.0 525.0 280.0
2.3.2
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Tab.7 Value table of ramp curve elements in the
i b S : . 40 km/h,
Optimization method of longitudinal deceleration marking
50,60 km/h,
v/(km/h) S,/m  L,uwn/m A/m Lewn/m  Rs;/m ’ / ’
30.0 30.0 25.0 27.4 25.0 37.5 8 o
35.0 35.0 30.0 34.6 30.0 52.0 8
. b o
40.0 40.0 35.0 45. 8 34.0 69.5
50.0 55.0 42.0 64.8 42.0 145.0 8_ . .
60. 0 70.0 50. 0 $6. 6 50. 0 192.5 Tab.8 Evaluation table of sight distance
70.0 90. 0 59.0 111.3 59.0 346.0 v/(km/h) Rin/m  S,/m S/m AS/m
80. 0 100. 0 67.0 137.0 67.0 473.0
50.0 100. 0 47.0 65.0 —18.0
:R37 b
60. 0 200.0 65. 8 75.0 —9.2
8 s
b
: 50 km/h , L 6, T Lo
18 s 2
b .
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0 0
km/h, , 58%  21.8%.
b
’
) 40 km/h,
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Tab.9 Optimization table of Ramp sight distance
v/ (km/h) Ly min/m A/m L min/m R;/m
50.0 35.0 45.8 34.0 69.5 40 km/h
60.0 38.5 55.3 38.0 124.8 45 km/h
4 b o
D 2) ,
. “ 6 294 8 . 18
”3 b b b 2
o , 11. 1%,
. 58% 21.8%.
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