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Abstract: The motion data about the motor vehicle driving
into truck escape ramp for 144 times by 5 drivers were
obtained by driving simulation on UCWin Road Ver. 9. Then
the adjustment length, time and the minimum turning radius
were extracted on basis of the steering velocity indexes. An
analysis was made of the correlation between the above-said
three indexes and the operation speeds, departure angles.
Then, the setting range of the departure angle and the
approach length was proposed based on two step cluster
analysis. Research result indicates that the departure angle of
truck escape ramp should be within 5°. The maximum
departure angle should he controlled within 12. 5° and the
super elevation must be set during approach of truck escape
ramp. Adjustment time is selected as the design index of the
approach length. The required time value is 6 s when the
efflux angle is within 5° whereas the value is 9 s when the
efflux angle is between 5° and 12.5°.
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Fig.1 Horizontal layout for truck escape ramp

experiment
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Tab.2 Information of participants

%S 1 2 3 4 5
W/ 5 31 36 44 44 32
B/ 6 10 11 12 10
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Fig.2 Driving simulation
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Tab.3 Regression of the speeds driving into truck escape ramp and the adjustment lengths

Wb/ O EYEpp R WlimE/O EH# R?
2.5 Y=1.337 92—58. 794 0.809 5 5 Y=1.993 30—85. 921 0.820 8
7.5 Y=1.544 72—7. 404 0.4218 10 Y=2. 2922—76. 408 0,556 4
12.5 Y=1.4652-7. 649 3 0.569 2 15 Y=1.547 52+39. 051 0.636 1
20 Y=1.579 62-43.021 0.328 1 25 Y=2.401 72— 56. 479 0. 365 6
30 Y=2.191 6224, 171 0.4410 35 Y=3,987 42— 160, 4 0.527 2
40 Y=1.995 32+41. 912 0. 355 6 — — —
2.2 ﬂﬂﬁﬁnﬁﬁﬁﬁﬁﬁ vl — L 8 T A1 B R A Y o 3 DR T 3 L T
AFBE A SARE R T EFHEMIT B MLAESHERKER BELRMMAEXR.
TR B K LR 4. e AR BN T 5N A E R G RO 2, R
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Tab.4 Adjustment length at different departure angles

and operating speeds

TEBERKE/m
%ﬁ% 90 km 100 km 110 km 120 km
- h*l - h*l - h*l - h*l
2.5 61. 60V 75. 00 88. 40 101, 82
5.0 93. 50 113. 4% 133. 32 153, 3%
7.5 128. 602 146. 12 153. 5% 163, 4%
10. 0 135. 502 142, 82 179. 6% 196. 3%
12.5 132. 602 161. 5% 180. 9% 174, 59
15,0 181. 0% 195. 0% 196. 19 231, 4%
20,0 183. 40 189. 7% 246, 59 214.1®
25,0 176. 90 179. 8 214. 4% 229, 7%
30,0 227. 40% 221, 89 247, 49 288. 39
35.0 205, 17% 206, 9% 327.4% 311, 5%
40,0 214. 0% 273,29 252, 49 275. 5%
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Fig.3 Regression of departure angles and adjustment

lengths at different operation speeds
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Tab.5 Regression of operation speed and adjustment time

AR/ O E R R WAE/C) HH# R
2.5 Y=0. 028 3x—0. 252 1 0.673 1 5 Y=0.028z+1.412 2 0.622 7
7.5 Y=0.001 3x+5.281 9 0. 000 4 10 Y=0.023 6z+3. 228 9 0.115 3
12.5 Y=0.002 52+5.317 9 0. 003 9 15 Y=0.026 8x+4.302 9 0.2312
20.0 Y=0.017 72+5.457 9 0.043 6 25 Y=0.054 22+1.589 5 0.190 6
30.0 Y=0.013 6x+8.299 1 0.0145 35 Y=0.112 72—1. 856 2 0.175 0
40.0 Y=0.004 9x+9. 684 3 0. 000 9 - — -
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Tab.6 Adjustment time distribution at different
departure angles and operation speeds

I ] AT IE] /s

%ﬁ% 90 km 100 km 110 km 120 km

«ht «ht «h! «ht
2.5 2. 279 2. 57 2,47 3. 162
5.0 4, 00 4,12% 4, 429 4, 90%
7.5 5. 312 5. 422 5. 712 4, 832
10.0 5. 42% 5. 40% 5.91% 6. 06%
12.5 5.32% 5. 722 5. 99% 5. 292
15,0 6. 34% 7.42% 6. 69% 7.82%
20,0 6. 91% 7. 44% 7.59% 7. 269
25.0 6. 53% 6. 91% 7.25% 9. 05%
30.0 9, 954 8. 43% 9. 119 10, 79%
35.0 10. 00% 6. 92% 13, 04% 10, 729
40,0 9. 14% 12, 669 9. 20% 9,579
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Fig.4 Regression of departure angles and adjustment
time at different operation speeds
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Tab.7 Regression of operation speeds and minimum turning radii
AR/ ]Sy R? WA/ ) B Sy R?
2.5 Y=-—1.240 2x+1 480. 1 0.003 8 5 Y=-—1.835 9x+1052.5 0.004 5
7.5 Y=-—0.306 8x1+434. 1 0.001 5 10 Y=3,392 92— 140, 2 0.474 3
12.5 Y=0, 674 2x+104. 34 0. 070 6 15 Y=0. 168x1+112. 34 0.047 6
20 Y=2.174 8x—136. 13 0.556 6 25 Y=1.562 8x—87.012 0.493 9
30 Y=0.941 6z—25.4 0.175 4 35 Y=0. 966 9x—39. 088 0.129 3
40 Y=—0.334 12+70. 781 0.177 4 — — —
4.2 1TRIEEES INTF 3N,

/N [ AR R W AR AT B R R ARUE A
B A A A 1 U G S A AR AR IR AR L (B R S 7
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R 8 AR T M I 57 AeARIR 1), B A
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. BEAGHUE 120 km « " Aok S0 00 U A B H A
BEH 2,57, B A 2. 5°~5° i 5 IEAL AL E A

£ 91 1D, 2> DFRTRK T I S0 B2 5 5/
PR R EEOSE 3.0 m, B AEE 90 km -
h e B AR B HRIZE 1O LA, 24T A T 1 A A
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Tab.8 Minimum turning radii at different departure

angles and operating speeds

B m
%ﬁaﬁ; 90 km 100 km 110 km 120 km
«h1 P hl Chl chl
2.5 998. 087 40P 1 068, 845" 1 713,751V 1 232,912
745,138 10V 512,735 21> 978,147 7V 421,123 1%
7.5 393. 962 10V 312.519 51 316.077 7% 398, 878 52
10 175. 091 0% 114, 672 2® 206,524 6 226, 440 3%
12.5 118.133 2% 136,973 5% 154,515 79 173,506 2%
15 117.971® 73,552 61 122,132 9 120, 251 5
20 61, 155 58 61,739 12 71,000 57 101,740 2
25 52.197 31 52.520 34 60. 798 84  117.106 3
30 50. 375 29 58.748 71 34,258 53 106.272 5
35 41,518 64 33,908 13 50,488 33 113.947 6
40 37,597 42 26,674 59 34,811 74 26, 156 84

T« 1D A B/ N AR R TR I S AR 20 85 2) S die /N i 2
BATRELLREE 3.0 m IGMENEFEREH; 3 AR/
BRTEFELRE 1. 6 m MBI R LRHN

e SR T TR e s 1 £ BE AT 4.
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PERRO A B TR W R B K R PR B
[N LA A E AL AR, BN EAL AR
TEAS M R AR E ST . SPSS 5 K-S IEA MM & B
TR BB SHEN R RMIES 5 4. TR
KRG RIF &R, B E=ATES
50 B mERANRMNIES S . FH
Spearman A 36 A8 &l 2 P & W 3 AR &R AR TE R
ARG, BIE bk, A AR R R DG W R R
KERMERESZI—EZW, HB%5)ES 3 AH
XA RN EERE, ASE eI —F
TE B RS AL
5.2 BESWER

k9 Rt MERRE R U F 1 HA
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Tab.9 Mean and standard deviation of efflux angles

e AR B /m WEEETIE] /s /MR IR R/m
¥ PRMEE i PR ¥ PrRMEE
1 229. 68 44, 088 89 8.737 5 2.103 02 77. 23 38.573 68
2 164. 92 32,988 79 5.943 1 1. 039 09 201, 80 122, 361 39
3 100. 17 31,027 84 3.494 1 0. 957 09 1 107. 00 371,011 63
&1t 184. 20 60. 070 44 6.827 8 2.491 73 283. 89 391. 096 61
AR /IN U B A AR B K B O A B i) S R
R, /NG R R/NEE P, EW A AN SRS B E3K:

HE BB AR I, 5 3 4B BUK B T i ]
M5 77 228/ » e/ B Tl P AR d O, 4 A A
SN S R R /N DR T TR A B0 i R R
TR SRR A H B 45 2 Bl A AT 14 3
HH 22 V], LI 2R A R o SR BG4 g o £ R

51 BB 15°~40°, %8 2 AL 7. 5°
~12. 5" B A REVE R, 55 3 AT A 2. 570 5B A
.
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