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Analysis on Safety Risk of Stopping Sight Distance for Emergency Braking in
Inner lane of Expressway
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Abstract: Because the minimum radius of circular curve required by the stopping sight distance is much
larger than the general minimum radius of circular curve specified in the Design Specifications for Highway
Alignment, how to implement the code indicator has become the focus of controversy. According to the
research on the reasonable value of stopping sight distance of passenger cars in the inner lane of expressway,
it is considered that the emergency braking sight distance of the inner lane of expressway is more reasonable,
but the emergency braking sight distance is smaller than the standard value. In view of the problem of whether
the emergency braking stopping sight distance has safety risk or how big the safety risk is, the study is
conducted from the aspects of the occupancy probability of inner lane of expressway, the possible collision
speed and risk when stopping sight distance is insufficient, and the possibility and probability of lane
changing behavior. The result shows that (1) there are 3 kinds of possibilities for the inner lane of

expressway to be occupied, but the probabilities are all very small; (2) if the inner lane is only occupied by

Wk H . 2021 -04 -25
FEBTH : PRRRHEEGIE [2018] 05 %5
EZ R 28 (1984 ), 5, MWLM, LA, (12565715@ qq. com)



559 R, AR T B AN T R R R Sl AL 2 A U 79

half of the lane, it is more likely to change lanes, the lane changing probability at the second service level
exceeds 65% , up to 79. 4% , and the lane changing probability at the third service level is about 50% ; (3)
according to the comparison and analysis between emergency braking stopping sight distance and the standard
value, even if there is a collision accident, the calculated possible collision speed is less than 20 km/h, and
the possible risk and loss caused by the collision are smaller; (4) according to the comparison between the
emergency braking stopping sight distance and the braking distance obtained from the automobile braking
test, the braking distance is obviously shorter than the emergency braking stopping sight distance, the safety
margin is larger; (5) according to the checking calculation of pavement transverse force coefficient, the
minimum radius of circular curve is far less than the general value of the specified minimum radius of circular
curve. It is considered that it is reasonable to use the emergency braking stopping sight distance in
expressway in mountainous area, the safety risk is very small.

Key words; traffic safety; expressway in mountainous area; inner lane; emergency breaking stopping sight

distance ; lane changing behavior; impact velocity; safety risk
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Fig.1 Speed distribution in inner lane of expressway
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Tab.1 Calculated and recommended values of emergency

braking stopping sight distance and comfortable braking
stopping sight distance
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Tab.2 Table of insufficient stopping sight distance and

collision speed

Pt/ (km - h™') 120 100 80
CBRLERIIEY ML B3 40/ m 210 160 110
A7 {E/m 205 155 110
EEE
W FHEZAE/ m 5 5 0
ATRER MG HE/ (km + h~') 2,18 2.9 0
WL/ m 175 130 90
% i 3l
s Sl 35 30 20
e g ! "

AR RRERGR S/ (km - h') 17.92  18.23  16.38

87 VR S (A =B /N e & < I NS [ 8
BV by IR A2 = 02 4 RURS IR, T R 3 Y 4
LVFIRE N
2.2 HBBEITARFREERIGERE ST
2.2.1 #ERKEITEZER

AR A PR 5 A AR, R R S
B[Rl 25 28 AR B AT o TR NN 4 T8 1) AR 8
BB S A8 T, s R B R BRI T A RS
7)1 = N ) D AL N LTI o AT I AN LT 54 1 I
A TE I [A) 5 3 FROTLHAL, ANl 3 s,

o oo MK%ﬁ_+ i1
T T T I T %iE2
\

oo oo lon oo | o]
I I I I I I
B3 FHkEdETIEE
Fig. 3 Schematic diagram of vehicle lane changing process
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Tab.3 Calculated lane changing length when obstacle

occupies lane
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Tab. 4 Feasibility probability of lane changing behavior
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Tab. 6 Calculated values of minimum radius of circular

curve with different transverse force coefficients
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