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Abstract: Highway intersections are often subject to oblique crossing angle due to terrain restrictions. As the
Design Specification for Highway Alignment does not specify enough intersection angles, when the oblique
crossing angle is too small, the drivers in the acute quadrant is restricted by the maximum view field, and the
requirement of parking sight distance cannot be guaranteed, which may lead to frequent accidents. In order to
study the reasonable value of the oblique angle of intersection, the angle calculation model is established by
using the analytical geometry method. First, by analyzing the dynamic visual characteristics of the driver at
intersection , the visual field is determined based on the dynamic visual field of the human eye combining with
the twisting of the driver’s head twisting. Then, starting from the driver’s visual angle on the crossed road and
assuming that the driver’s view field covers the sight triangle of the intersection, considering the situations of
the vehicle going straight and turning left, the calculation models are established respectively to solve the

nonlinear parameter equations. The result shows that the minimum value of the intersection angle is closely
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related to the design speed of the crossed road. Comparing the calculation results of the model in the 2 cases,

it is found that when the design speed of the main road is not smaller than 40 km/h, the left-turn of the

vehicle on the crossed road is the main situation that restrict the minimum intersection angle, and the driving

speed at the moment when the driver observes the conflicting vehicles on the main road increases with the

design value of the left-turn radius on the intersection. However, the increase of the turning radius will not

cause a certain decrease in the minimum intersection angle, indicating that the intention to improve the

driver’s visibility on the intersection by increasing the designed left-turn radius is invalid. The road with the

middle belt is helpful to improve the drivers’ visibility when the design speed of the main crossed road is

constant. When the design speed of the main road is lower than 40 km/h, the main situation of restricting the

minimum intersection angle is the straight driving of the vehicle on the crossed road. Finally, the

recommended value of the intersection angle based on the design speed of the main road is proposed to meet

the safety of vehicle driving on the intersection.

Key words: traffic engineering; highway intersection angle; geometric design; stopping sight distance;

dynamic visual characteristic
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Tab.1 Relationship between dynamic visual field and

travel speed
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Tab.3 Relationship between extreme unilateral visual

field and highway design speed
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Fig. 2 Intersection angle of vehicle going straight on

crossed road
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Tab.5 Minimum intersection angle calculated according to
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Fig.3 Relationship between intersection angle of vehicle

going straight on crossed road and design speed
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Tab. 6 Left-turn radius and corresponding speed
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Fig. 6 Intersection angle of vehicle turning left on crossed
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Tab.7 Basic parameters of highways at different levels
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Tab.9 Minimum intersection angle calculated according to

left-turn sight distance on crossed road (simplified)
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Tab. 10 Minimum intersection angle of highway at different

design speeds
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(3) BOECEE MR UL T, RSB
JE—RE, FREBCA R E]AT I B LA B A I B Y
A S d /M, BEITBEE R E] A — E R L
AR SIS B AL . TR E . BRSO
JOBERRAER—E NGO T, MR T HAe, Pk
2R N TOLIN 21 25 g% o 5 AR A I RO, (HE R A
L AR R C R B R E R S LR RSN

(4) R TSRS, RIS SRR 2 B A
PR R G 19 AN [R]85 BE T 4 g AR 58 e /N 58 A 7
W,

BRI BCR AL T 3 P A /N MLE, H
W AEIE T . POCHAIE AR RN, %
BV B T, 2 T NSO R AR, S e
Bt — 2B T 5T T EE - Y O B 2t O, JF

TR 3% ARG IE X PSS 58 A IR

S 3k
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