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Departure Angle and Approach Length of Truck
Escape Ramps Locating in Right Turning
Circular Curve
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Education, Tongji University, Shanghai 201804, China)

Abstract; UC-win Road 9. 0 driving simulation was selected
to study the departure angle and approach length of the truck
escape ramps locating in the right-turning circular curve.
Four indexes, adjusting time, minimum turning radius,
steering wheel angle amplitude and frequency, were selected
and analyzed by regression analysis on the basis of the data of
Then the

quantitative model of each index with the circular curve radius

16 drivers entering the truck escape ramps.

and the departure angle was established. Through the second
order clustering method, the setting range of the departure
angle and approach length was narrowed. Finally, with a
consideration of the lateral stability of errant vehicle, the
design parameters of truck escape ramps were determined. It
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was recommended to set truck escape ramps at the main line
with radius no less than 1 000 m, and the departure angle was
0°~5° while the approach length was 6 s the design speed
travelling length. With the restricted condition, the truck
escape ramps could be set at the horizontal curve radius of 600
m~1 000 m, and the departure angle was 0°~5° while the
approach length was 9 s the design speed travelling distance.
The departure angle was 5 °~10 ° and the approach length
was 12 s the design speed travelling distance.

Key words: road engineering; truck escape ramp; right
turning circular curve; approach length; departure angle
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(JTG B01-2014) " rh 5436 B 80 km « h™ ! (75 3
OBt/ INE B 2R A2 400m £ h SEER I /ML
BT H 2 PR TE LTE (JTG B05-2015)H%) i
HE 555 FbrdE 1 000 m /RN R KME, B
ALBEE S 100 m.

A B SRR 2B W B A Ry 0%, 457,
T ATSEE, W A S T 40 EFR I A RS

I 2 P MR S T RS BRI, O S A R T
BER 5°.10°,15°,20°,25°F71 30°.

AIGEN RSN AT R B K5 E AR
ARy ) T B WK B AT 5 ) 1A 1R R A B
3%, 5| K EHL 500 m.
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Fig.1 Horizontal layout of truck escape ramp
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Fig.2 Adjusting time under different horizontal

radius and departure angle
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Fig.3 Regression relationship between adjusting

time and departure angle
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B 77 ) R R B[], R SO VT2 R B B ). A R 2
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I AE . HiZR S BRI R FEA A R, 720, 17~
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Tab.1 Regression result between adjusting time

and departure time

#5 FR/m B3 R? FfE  Pfa
1 400  r=0.186+7.782 94 0.884 8 30.724 0.005
2 500 ¢=0.186+8.58883 0.7607 12.714 0.023
3 600  r=0.156+8.549 57  0.920 3 46.164 0. 002
4 700 =0.176+8.523 64 0.913 6 42.320  0.003
5 800 ¢=0.176+7.00539 0.849 2 22.530  0.009
6 900  £r=0.176+6.409 16  0.946 8 71.153  0.001
7 1000 ¢=0.180+4.99552 0.809 8 17.028 0.015
8 B4 1=0.180+3.78231 0.8451 39.188 0.001
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Fig.4 The minimum turning radius for different

horizontal radius and departure angle
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Fig.5 Line chart of the minimum turning radius
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Fig.6 Amplitude of steering wheel angle for different

radius and departure angle
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Fig.7 Regression between amplitude of steering wheel

angle and departure angle
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Tab.2 Regression results between steering wheel angle amplitude and departure angle

rE 42 /m Y=y R? F{ P1H
1 400 A=0, 105¢° —0. 2416+26. 930 0. 952 50. 635 0. 005
2 500 A=0.0416>+1. 9280+3. 144 0.972 88. 244 0. 002
3 600 A=0.0276*+2. 8649+0. 212 0.812 11. 826 0. 038
4 700 A=0. 158¢* —1. 6566+23. 171 0. 955 54,112 0. 004
5 800 A=0, 1246 —0. 4486+13. 619 0. 997 832. 878 0. 0001
6 900 A=0. 044> +1. 9780-+5. 796 0.932 35. 490 0. 008
7 1 000 A=0. 080> +0. 5750-+7. 155 0. 959 59. 878 0. 004
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Fig.8 Steering wheel angle frequency for different

1000

horizontal radius and departure angle
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Fig.9 Regression between Steering wheel angle

frequency and departure angle
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Tab.3 Regression result between Steering wheel angle frequency and departure angle

B9 FE/m mETE g F i P A
1 400 F=3. 48+W 0.977 461. 593 0. 002 Ba
2 500 F=1, 75+% 0. 991 742. 152 0,001 B
3 600 F=1. 91+% 0. 946 197. 233 0. 005 B
4 700 F=2. 21+% 0. 979 240. 318 0. 004 Ba
5 800 F=2. 30+% 0. 965 227. 679 0. 004 Ba
6 900 F=3, 01+% 0.916 94,178 0.011 Ba
7 1 000 F=2.30+ 7.03 0. 944 120. 926 0. 008 B

1+1o(19. 93— X0.13
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B IR 4 DR R AT 028, SR Nk 4 fF
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Tab.4 The second clustering results for

right turn horizontal curves
P VAR [A] e L3I kS
¥WE e HE R A RiEE HE e
1 11.80 1.43 80.45 20.11 83.55 18.61 7.06 1.48
2 9.37 1.80 293.78139.98 29.01 11.66 3.13 1.14
BEWR 10,41 2.03 202.36150.26 52.38 31.08 4.82 2.35

A ERETESTRREHANE TR ER
WEE, R 5, AR P ES/NF 0.001 MR
FEIKOT-, RYIR BT 079 40 25 R & F5 45 77 7E
B2, REGREE.

6 WAL, R 600~700 m AT, Ji il £
HiREE 20° LH LN, EE R 400~600 m, 700~

1 000 mb, LA ERETE 15° XELUN. LB/ T
800 m [N, 2742 X % 22 SRR 4 1 )2 Ml B A — B
x5 SRERFERBER
Tab.5 ANOVA test results

B3 THHM  HHE  BF F P
#a] 60.349 1 60.349 22.102 .000
VIREETE] AN 109.219 40 2. 730
B 169.568 41
ZHIA] 468 099,604 1 468 099,694 40.923 . 000
BmE N 457 544,514 40 11 438.613
A 925 644,208 41
#HIA]  30597.844 1 30 597.844 135,799 . 000
71 £ MM 9012.664 40 225. 317
HARE
S 39 610.508 41
4HA] 158.458 1 158.458 94.271 .000
Triel % A 67.235 40 1. 681
B 225.693 41
*6 AERHEIEXKFELERE
Tab.6 The T level result of right turn horizontal curve
FLEF LR /m 400 500 600 700 800 900 1000
WA/ ) 5 15 2 20 15 15 15

FEIZ ST IS ELT |, 5 8 AR A R R
BB TR EE S5 B BCE KB, X ERg
RE—H oI MR 7. Horp, 1 RSN A %K
ST TR R AR AT XU , (E B 5, BT sl A i
FATREAE s [ KU A AR 12K F T B AR
52 T < AT S A 9 e DX 5 L 26 XU oA 2 S 0
R N AEZOK S T 2 T I D034 T B XU s TV 2O 4
5 T 0 R T T XU 5 N SRR SRt I R XL

=7 wEHRASsIEEZERE
Tab.7 Specification for departure angle and approach length
B R4/ m 400 500 600 700 800 900 1 000
5° IS 1% N IES N JIES N
o 10° [IES M4 B 1B B 1B |E
AR 15° % I % % I % % I % %
20° - - V% IV - - -
5° 9(8. 68) 109, 49) 10€9. 3) 10€9. 37) 8(7. 86) 8(7.26) 5(4. 68)
AT S 10° 10€9. 58) 11€10. 29>  11¢10.05)  11(10.22) 9¢8.71) 9¢8. 11 6(5.58)
B el /s 15° 11€10.48)  12(11.09) 11€10. 8) 12(11. 07) 10(9. 56) 9(8.96) 7(6. 48)
20° — — 12¢11.55)  12(11.92) — — —

SGEEHBERFRTHNE SFEREKE, &
2R A T [ gl R, 5% R R T R T il %
FARA/NT 1000 m B A BEA KT STH AT TR
SEAFRMERT , AT E T R LR B i 2k R /N T 600
m ) FE I ZRAL F L A E TR 10°JER A, HRBE
B HG1E.

4 Z5iE

ASCR RS B 7, M B T AR

B B ZETE T A B S5 E K E AT R 45
REW, AR EAES 1 000 m B, K ETH
WAES RS EENEWIT NS HRNRFEE
St B, % T8 SRR 4B IR E, 48 1 000 m
ANREAE MK T B R B VE EER AL B 47 R, J5 22k
BREY KRR, 23U 28R FERET
LRET 1000 m A7 E. S e, 7T % ik
FAEARMLT 600 m 4b.
SIESREAENRERLENEMH. L&
1000 mM LA L0, it A 5 LAWY, BB 6 s 1T
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7H2. B2 600 m~1 000 m, it/ 5 LA, 518 R
9s IR, WA 5°~10°, 53R 12 s & it
7.

BRI MRS KRB, F®
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