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Effect of Horizontal Curves Design on Track
and Speed of Passenger Car

PENG Qiyuan', XU Jin?, LUO Qing?, SHAO Yiming®

(1. College of Transportation & Logistics, Southwest Jiaotong
610031, China; 2. China Railway Eryuan
Chengdu 610031, China; 3.
Chongqging Jiaotong University,

University, Chengdu
Engineering Group CO. LTD,
Department of Transportation,
Chongging 400074, China)

Abstract: To obtain the effect of change in design elements
of curves on vehicle’ track and speed while driving in curve
cutting, two indexes were established to measure cutting
effectiveness, i.e. speed increment and track radii increment
at mid-curve. Then, process of a car driving in curve cutting
and lane keeping pattern on test curves was simulated by a
“roadway — driver — vehicle” virtual driving system. And

the relationships among curve radii R, deflection angle AA,

ks H#H . 2010—11—12

roadway width W, curve length L; and cutting effectiveness
were analyzed. The results show that cutting effectiveness
reaches maximum at AA= 20deg, and it would decline as AA
increase. For curves with AA less than 10deg, track radii in
curve areas is larger than the curve radii even from lane
following pattern. And only when AA exceeds 20deg, track
radii can be in accordance with curve radii. There exists a
critical angle AAoc, widening the pavement can result in an
increase in cutting effectiveness only when AA < AAgc.
Cutting effectiveness would decline as curve radii increase,
and the larger AA, the faster in decline. For curves with 30
m radii, no matter how a AA and Wy it has, an obvious speed
increment can be gained by cutting. Cutting effectiveness
would decrease as Ly increase, when L, exceeds a critical

length, the effectiveness being zero.

Key words: alignment design; horizontal curves; curve

cutting; track; speed
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Fig.1 Dynamics model of passenger car

1.2 3D BEEAR

ZERINTh e R4 R SR MG 1 =R A R AR
VRT3 7 736 3T Be g ADAMS/Car U HY
TR R SO A8 I TR 0 = S Ak A R
FA BT A OT 1 BT B R BRI 7 5 B ot
Z AN R RS, BT R AR = 4R, BT DA%
TR, 225 (8] = 4k, A 2.

F ’%“‘"‘%
—

//,A’
B2 Z#pprmEal

Fig.2 Spatial road surface model
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Tab.1 The geometry parameters of test curves

R /m AA/ () Ls/m Wgr/m Ws/m
30 20~120 15~45 5~10 0.2~0.6
65 20~120 20~80 5~10 0. 2~0. 6

125 10~120 22~85 5~11 0. 2~0. 6

160 10~120 25~95 5~12 0. 2~0. 6

200 5~120 25~105 5~12 0. 2~0. 6

300 5~120 25~120 5~12 0. 2~0. 6
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Tab, 2 Speed control parameters while driver

cutting curve

R/m aytol{ Vo/ - Vmax/7 ax/7 ab/ﬁ
(me*s72) (khm+h ™) (km+h™!) (m+*s2) (me+s?2)
30 2. 05 60 80 0. 65 2.20
65 2. 05 60 80 0. 65 2.20
125 1. 80 70 90 0. 60 2. 00
160 1. 80 70 90 0. 60 2. 00
200 1. 80 70 90 0. 60 2. 00
300 1.55 70 95 0.55 1.78
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85 — We=5m, YIE 12 — s
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Fig.4 Driving speed trajectory curvature
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Fig.6 The effect of deflection angle on track curvature at the middle curve
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Fig, 7 The effect of deflection angle on driving speed at the middle curve

PP BT AR T S, Bl = AA> 200, 25
EFAE A 20 R B EE A BRI AL

80

— Adye
70 | -=ee Adgy
60} N\

Tsot

340
30} JPtas
2L cescccsccccssccccccase .’

‘10 1 1 1 1 1 1 1 ]
0 40 80 120 160 200 240 280 340

R/m

8 LTEMIEFER

Fig.8 Critical deflection angle curves
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Fig.9 The effect of curve radii on speed increment at middle curve
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Fig.10 The relationship between the length of horizontal curves and speed increment at meddle curve
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