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A Study on the Highway Ramp Section for Simulation of
Commercial Vehicle ESC Assesment
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ABSTRACT

Commercial vehicle ESC assessment for curvature road was conducted. The previous study of ESC acti—

vation condition for losing controllability utilizing the test protocols of double lane change and sine with

dwell method was conducted without considering the geometric complexity of roadway design. Since critical

rollover accidents were frequently observed in the exit ramp zone, variety of curve, slope and bank have

been added for analysis conditions. Detailed feature of the ramp including location, dimension and design

characteristics have been analyzed from the typical trumpet type ramp design. Analyzing accident data from

2008, two specific ramps have been selected due to their complexity in design and severity in steering

operation.
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Truck

Total

B Highway

66 7.2
Bus, Van

67.1

Table 1 Freight transportation share ratio?

sedan

63.7

Fig. 1 Highway accident rate by vehicle type®
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Table 3 Type of ramp section

Semi_Direct,
Type Trumpet Diamond, etc...
Place (%) 29 (67.6 %) 142 (32.4 %)

Table 4 Annual highway rollover accident

2011 2012 2013
Total 130 148 148
Ramp Section 39 10 12
(%) 30 % 6.76 % 811 %

Table 5 Annual commercial vehicles rollover in ramp section

2011 2012 2013
Total 39 10 12
Commercial Vehicle 13 2 4
(%) 33.33% 20 % 33.33%
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Fig. 2 Basic structure of trumpet ramp

Fig. 3 Trumpet ramp type by loop direction
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Table 69 AEFYRE FrolA WA= A8t 1 Seoul-Busan Pangvo JCT 19818
AEARL Q12 F&o] 623%9] HIES R 7HE Suwon IC &
Lo . - 2 Seoul-Busan . 11323
Be oz yehtd 358 A7 71 olfd o Singal JCT
AEE FATE A9 A 97 gadel A & 3| SeoulBusan | THMEICT g
_ _ uwon
B3 7440] o] o)A A 9ok AT Anseong JCT <
4 Seoul-Busan 9631
Osan IC
3.2 nEZ EH=EN _ S Cheonan  IC- o
oo o = 5 Seoul-Busan North-Cheonan IC 9583
Table 78 n&E2 AA F7He] 201349 A=A o Small Truck
@S o) &d A Agolth A RARE 1W 365 1 Seoul out Sangil IC < 33249
g Eol Ao AUYAZF ALo T AN AR ZA} Circular Gangil IC
Aol AT AWES 5& £HF BHow ANH p | Seoul out Hanam JCT = o145
_ o - Circular Snagil IC
th A¥T A wEH(Annual Average Daily Traffic, ; Seoul out Jungdong IC © -
AADT)S o} A (DZ Faja© Circular Songnae IC
Seoul out Seoun JCT <
N 4 Circular Jungdong IC 21343
AADT=—Y 1) - ~ Suwon IC <
365 days 5 Seoul-Busan Singal]CT 24443
Ny @ Yearly vehicle traffic of section o
Midsize Truck
- - . North-Daegu IC < .
Table 6 Cause of rollover in ramp section c -
1 Seoul-Busan Geumho JCT 11838
. . o Dodong JCT <
Main Cause Details 2011 2012 2013 2 Seoul-Busan North-Daegu IC 11380
East-Daegu JCT <
Overspeed 29 4 5 -
e 3 Seoul-Busan Dodong JCT 10962
Doze 6 1 1 B Cheonan JCT <
4 Seoul-Busan Cheonan IC 9708
Driver Careless 1 2 3 Cheongwon JCT <
Behavior 5 Seoul-Busan . 9415
Improper . . . Nami JCT
passing Heavy Truck
Etc 0 2 3 Yeongdong Ansan JCT < _
1 Ex Gunpo IC 537
Vehicle Brake 1 1 0 9 Yeongdong Bugok IC < 1633
defect Ete 1 0 0 Ex North-Suwon IC
Chirwon JCT <>
3 Namhae Ex North-Changwon IC 4409
e North-Daegu IC < __
4 Seoul-Busan Geumho JCT 4355
_ . B Dodong JCT <
5 Seoul-Busan North-Daegu IC 4089
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Table 8 Rollover case in highway ramp

Date Point Vehicle type
08.01.17 Gumi IC Small Truck
08.07.04 Daejeon IC Heavy Truck
09.05.09 ‘Waegwan IC Heavy Truck
09.05.27 Munui IC
09.07.26 Suwon IC
09.08.13 Joyang IC
09.09.25 Daeso JCT Midsize Truck
09.12.18 Eonyang JCT Heavy Truck
10.08.27 East-Gunsan IC
10.08.31 Singal JCT Van, Bus
10.11.13 Chungju IC Van, Bus
11.04.05 Suwon IC Heavy Truck
11.04.25 East-Gimhae IC
11.05.26 Biryong JCT Heavy Truck
11.09.26 Cheongwon JCT Heavy Truck
11.10.18 Bugok IC Heavy Truck
11.11.05 Sangil IC Van, Bus
12.01.02 Gwangmyeong 1C
12.02.11 Toegyewon IC
12.05.21 Bugok IC Midsize Truck
12.06.26 Pangyo JCT Small Truck
12.07.30 Gyeongju IC
12.09.17 North-Daejeon IC
12.09.23 Danyang IC Small Truck
13.03.21 South-Cheonan IC Heavy Truck
13.05.20 East-Osan JCT Heavy Truck
13.05.26 Jonam JCT
14.07.16 Daeso IC Heavy Truck
14.08.26 Gwangju IC Midsize Truck
14.09.16 Icheon IC Heavy Truck
14.09.17 Hoedeok JCT Midsize Truck

Table 9 Analysis object ramp type

Point Main type Loop type Pass way
SHIVCVOH (15;1;11[:;:) (Entfarltg:eloop) Complex
B(;%Ok Trumpet (Ezjtt};z)(e)p) Under Pass
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