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Effect of Spiral Length on Driving
Characteristics in Curves on Two-lane
Highway

YUAN Fang, YANG Zhen

(Key Laboratory of Road and Traffic Engineering of the Ministry
of Education, Tongji University, Shanghai 201804, China)

Abstract: Based on driving simulation experiments, the
speed and lateral offset data of 15 drivers in 72 curve
sections with the radius of 100-500 m were collected, and
the effects of spiral length on vehicle speed and trajectory
on two-lane highway were analyzed. The results show that
under the condition of a certain radius, with the increase
of spiral length, the speed difference is on the rise, while
the speed gradient is on the decline. With the increase of
spiral length, the fluctuation amplitude of vehicle
trajectory increases, while the fluctuation frequency of
vehicle trajectory decreases. When the radius is 100 m,
the local curvature of vehicle trajectory will increase if the

spiral is too short. For the curves with the radius of 200
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m, the local curvature of vehicle trajectory will increase if
the spiral is too long or too short. For the curves with the
radius of 300 m or more, the length of spiral is positively
related to the maximum local curvature of driving
trajectory.

Key words: road geometric design; length of spiral;

driving simulation; speed consistency; driving trajectory
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Fig.1 Driving simulation platform
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Tab.1 Design value of superelevation and widening

Yis's AR /m INBEfE/m s {E/
1 100 2 7
2 200 1 5
3 300 0 4
4 400 0 3
5 500 0 2
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Tab.2 Design value of spiral parameters
R=100 m R=200 m R=300m R=—400 m R=500 m

/) A/m C 0 M/ A/m C O HA/C) A/m C 0 HA/(C) A/m C 0 HA/(E) A/m C
41 60 0.6 21 85 0.4 14 105 0.3 16 150 0.3 13 170 0.3

56 70 0.7 29 100 0.5 18 120 0.4 18 160 0.4 18 200 0.4
73 80 0.8 41 120 0.6 29 150 0.5 29 200 0.5 29 250 0.5
93 90 0.9 56 140 0.7 41 180 0.6 41 240 0.6 41 300 0.6
115 100 1.0 73 160 0.8 56 210 0.7 56 280 0.7 56 350 0.7
93 180 0.9 73 240 0.8 73 320 0.8 73 400 0.8
115 200 1.0 93 270 0.9 93 360 0.9 93 450 0.9
115 300 1.0 115 400 1.0 115 500 1.0
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Fig.2 Types of speed changes in curves
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Fig.3 Frequency of each type of speed curve on different curves
1001 PEEL, CHIZR BN 14. 037 A1 23. 293, M R —5E
B, A BIE R 0. IR, & il B 22 5t & T2
O BmE B
~ l 1.40 km-h", Wid K d/ N B2 22 ) 25 FF+ 2. 33 km -
: 5 : h' 7 QZ 2 HZ 5 B, C 1Y 2 5053 5 4 12. 509 A1
| : 21.039, BXULHT, A BHEK 0. IR A, 28 S i 22
1
= ! e B 1. 25 kmeh ! e K/ DU 2225
60 | 1
VR A X ]! 212.10km-h ',
ST g b .
50 - . s - BEXF BB AR B L], 7E 85 %0 A3 iK1, ZH
500 700 900 1100 1300

iE)

4 BFRRIFATERXIE
Fig.4 Local monotone interval of speed-change

PR BT LASIBR o
BT B 4 22 | A, 18 8506 M aKF b, 2 F
AR SR CRRBZESVIE . ZHEQZ

& QZ BBt 2 B i sRARIY C 1 R B0 50k — 3. 469
F1—2. 096 , {HJR ¥ HLa AR 3 X [B] 3 C Y R B B 3%
(p=0.357>0.005) , 1t W de R fie /)N 8 ] ) 35
B 5 IR A BN I AR O . I ZRARAE 257 1y ]
55 L IAE R — &, A BRI 0. IR %, B Bk
2 55 1) B R 0 FE 2 N R 24 0. 35 km- (m-h) '
1EQZ & HZ B% B, A5 CHI R B0 3 — 7. 345 il



232

6] 5% K 2 2 (A 4K BE 2 B

%49 %

—7.429, PiB] A BEHEK 0. IR, B BT 2% 5 a] it 3
BERARE 2 P IEZ90.73 ke (meh) 7", 5 K B /N il

S TE) P TR B B TR R 29 0. 74 k- (m-h) 1, P 25
S

*F3 85% HLEIFLER

Tab.3 Results of 85% quantile regression
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. . D 0. 269 0. 305
BRI e 12.841 <<0.001 22.196 <<0.001
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Fig.6 Average power of lateral offset on spiral transitions
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Fig.9 Maximum local curvature in the same direction of horizontal curve on spiral transitions
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