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Study on Stopping Sight Distance of Passenger Cars in Inner Lane of Expressway

LIN Xuan-cai, WANG Ke, LI Tao, LI Xing
(CCCC First Highway Consultants Co. , Ltd. , Xi’an Shaanxi 710075, China)

Abstract: In order to study the problem that the traffic operation is still relatively stable in the expressway
section with insufficient stopping sight distance, different valuing methods for the calculation parameters of
stopping sight distance of inner and outer lanes of multi-lane expressway are proposed. When vehicle moves
into the small circular curve section in the inner lane of expressway, driver is in the expected high alert
driving state. If an obstacle is found in front of the vehicle, the response time of the emergency braking
decision is shorter than that of the vehicle in other lanes. Based on the calculation method of vehicle braking
deceleration and expressway pavement friction coefficient, the response time is as follows: the expected
response time of emergency braking in high alert driving state can be 1.5 s, the calculated stopping sight
distance is called “emergency braking stopping sight distance”, which is suitable for the inner lane of
expressway ; the response time of comfortable braking is taken as 2.5 s, and the calculated stopping sight
distance is called “comfortable braking stopping sight distance”, which is basically consistent with the
standard value and is applicable to other lanes except the inner lane of expressway. The result shows that (1)

When the design speed is 80 km/h, the minimum radius of circular curve required by the emergency braking
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stopping sight distance is basically consistent with the general minimum radius of circular curve in the

specification. Combining with the current situation of smooth traffic operation in the section with insufficient

stopping sight distance of existing expressway, it is considered that the emergency braking stopping sight

distance in the inner lane of expressway is more reasonable. (2) When the design speed is 100 km/h or

120 km/h, the minimum radius of the circular curve required by the emergency braking stopping sight

distance is much larger than the general minimum radius of the circular curve specified in the specification,

and the speed limiting measures should be taken for the sections that do not meet the requirements of the

emergency braking stopping sight distance.

Key words: traffic safety; inner lane; emergency stopping sight distance; comfortable stopping sight

distance ; minimum radius of circle curve
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Fig. 1 Design drawing of pavement marking based on parking sight distance of inner lane of expressway (unit: cm)
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Fig. 3 Distribution and fitting result of driver’s emergency

braking response time in scene of rear-end collision
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Fig. 4 Schematic diagram of model with expected reaction
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Tab.5 Values of longitudinal friction coefficient for

passenger cars in Chinese specification
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Tab. 6 Values of longitudinal friction coefficient in foreign
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Fig.7 Speed distribution of driving speeds in inner lane of
expressway
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Tab.8 Calculated and recommended values of emergency
braking stopping sight distance and comfortable braking

stopping sight distance

B/ (km - h ") 120 100 80 60
5 LB LG A/ m 210 160 110 75
SFE B AR A 2065 155.0  110.3  72.5
(BIESIE 2.5 s)/m  ffefe(l 205 155 110 75
B2 A R A &M 173.2 127.2 88.1  55.8

(SRR LS s)/m  egefl 175 130 90 60

4 ZE2FIENEERRENT MY E L B A M EE R i
L /NFEE
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FEHELRK
TR 15 i AT B, 5 Ak R0

SR 1] E 2 3L 1 e RS v R [ b SR AR R e, A
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MREGILM S &, 15 R DL 205K [ il 4~ A0 5
IR 1 C R T AR 2

m =R[1 —Cos(zs—]'{)], (5)

A, m R R OIERAT 4B e fl ARk AR
S, SRR
Heosa=1-a"2'+a' /4! =+ (-1)"a"/

2n!, X2 (5) HATIEUBACTHIALES n =2, 1524
PR B i 2 AR A R AL A Xk
Si
R = Sm® (6)
4.2 ZR2FEFENEMEENEBEZR/NFERIT
BERERFE
B2 S G LR Il S [ i & de N AR T
AAH M AHEFE R O (TFAREN), NERHH
A, MUETEEE 80 km/h K 2 B 45 4 LR B T

ZL 10 R dre /AR D 390 m, A 1Bl 2 de /)
AR BLE/N 10 mo I DUHERE N U 42 18 /% 4R
B2 Bl L L B R A L R SUASE AL BE S AL
8 £ e/ NP AR BLE I Z E ) S 7, B 2 it e
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[ Y A — D, o T 8 v ) AN T B R R I
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1% —J(E 700 m F1 1 000 m 115 m Fi1460 m, FEA
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PEATRFIR B R IR 2 e
x99 ZRIBEEEMERFENEH&R/NER

Tab.9 Minimum radius of circular curve for emergency

stop sight distance

B/ (B fHy b /A2 m
B 15 A/ m - — :
(km - h~h) WEME  EEE WEE
PSR (R 210 2100 2 100 —
120 SFiEE 205 2001 2 000 1 000
CS=Y b 175 1 458 1 460 650
PSRRI 160 1231 1230 —
100 SFE BN 155 1155 1155 700
=Y b 130 813 815 400
A 110 582 580 —
80 H3 1 B 110 582 580 400
H oz 90 389 390 250

5 #ig

(53] T 28 5 /N 212 A% G SR 4 P 0 2 T 4 2 4L B e
SR M L NIRRT THOR bR
(14 [58 H 42 A% RE (E B v T, T L R R R R AR
MRIEWEIE, W g oy Bl HEAT REIR BOTE I, R
SEXE v (] G R SR AR TR AL ARk
FHUCAR B TRIAR AL B R, X &5 AT B Ll
LATFE I T 2K, 456 WEA ol 2 i B ih
ER AN JEAS ZE LR SR 11 I B 28l B AT P AR I BLIR
A BT i B B AN R A A R T S B0
A PRI () A, 0 A X6 8 A B PN 0 22 3 45 2R A
PR )l £ /N AR B A TIE T, ARk
{4 A e 5 8 9 /DN i 2 A% 5 3 v [ it
L/ VPR UE (A — 3, ASCEEMREIEIT
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