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Study on Minimum Clear Distance between Expressway Tunnel Exit and Interchange Exit
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Abstract: Aiming at the problem that the clear distance between expressway tunnel exit and the interchange
exit is too small, which is easy to cause traffic accidents near the interchange exit, the minimum clear
distance between the expressway tunnel and the interchange is studied. Based on the analysis of the factors
affecting the clear distance between tunnel exit and interchange exit, by analyzing the main process of vehicle
driving between tunnel exit and interchange exit ( including the process of light adaptation, vehicle
acceleration, sign interpretation, and vehicle lane change ), the minimum clearance model between
expressway tunnel exit and interchange exit is established. In the model, the key parameters such as
operating speeds at basic road section and tunnel exit, light adaptation time etc. are investigated and analyzed
by the measured data. According to the different exit modes and the number of main line lanes, the number
of lane changes for different vehicle types is determined. The distance required for lane change is determined
by using the hyperbolic tangent function lane changing model. Finally, on the basis of integrating various
influencing factors, the suggested values of the minimum clear distance between tunnel exit and the
interchange exit under the conditions of sufficient and insufficient clear distance under the conditions of
sufficient and insufficient clear distances are proposed. The research result shows that the minimum clear

distance between expressway tunnel exit and interchange exit is related to the factors such as operating speeds
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at road section and tunnel exit, the design speed and number of lanes of main line, and the form of exit.

Key words; traffic safety; minimum clearance; survey and analysis; expressway; tunnel; interchange
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1A ) 2 3 ) R B S A B B AT R IR (578
AN EHLE A TIUE (£9) .

xY9 FEHOWHEEKERTERKE (£4I: m)

Tab.9 Length of auxiliary lane of main line exit and

length of transition section (unit; m)

B/ (km - bt RN A K/ m B /m B K/m
120 300 90 390
100 250 80 330
80 200 70 270

3.7 HEFBEFHTHREHAZEEHOSIEE

AR 3.1 1S 1 IR s 25 T g B T A
R f2 3.5 1 5 i ) 42 5 4 3 1Y) B AS R AR O
ETFEAN 4B TR iEnr, JFE et it B
FI A BT e BE B RT A [ — b BN B KA
VEN AN F2 26 28 Y e BE A UAE,  HL e 45 SR U
M10m (F10, F11),
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R0 SFERBEHTEFELENBELAZEEREHA
HEEE (BfI: m)
Tab. 10 Net distance values from tunnel exit to interchange
exit when lanes are balanced under ample clearance

condition (unit: m)

gy A4 B3R U
BV 1A
Gmopoty B3 OACWLOE2 RN SRR

\1.

FiE OFHE O OME FHE FE O OEH O FE M

120 1670 902 1670 1276 902 1280 912 920
100 1157 526 1160 871 526 880 627 630
80 855 483 860 654 483 660 521 530

11 BEXRBEGTEELATENBEHNZEEEY
Hi#&EEE (2fL: m)
Tab. 11 Net distance values from tunnel exit to interchange
exit when lanes are unbalanced under ample clearance

condition (unit; m)

. B 4 7 Hi[i 3 7 B XU 3
B/

SOl A B OS2 dHl B OS2 gl

km-h!)
( FHEOFE O FE FE O OFEEE M

120 1670 957 1670 1276 939 1280 912 1087 1100
100 1157 526 1160 871 526 880 627 675 680
80 855 483 860 654 483 660 521 542 550

3.8 HMEAEFHTREHAZEE®EH NSERE
HRAE 3. 1 35 e 15 BEAS 2 550 T i B3R
BRIFIR 6, KT, 1EF—BOTEET, HANEL
BN XA W) 4 B A TSR BE AR AEO L, BROR
EAE AR LA e PR A B, [R] 2% 4 1
RN, HIRAEERPE R 10 m (£12),
F12 HEARFHTREHOZEEELASE
BWE (Rf: m)
Tab. 12 Recommended net distance between tunnel
exit and interchange exit under insufficient clearance

condition (unit: m)

- USRS ) B A

Bt/

(km - h1) Fp HUE U HE L HR)

4EGE 3EE OMEE 4LE 3EE WEHE
120 1190 790 430 1190 790 430
100 860 580 310 860 580 310
80 610 410 230 610 410 230
4 ghip

(1) ARG A, 735 7 HA BB A 4218
TR B oy A B IE M 11 B A [ 22 B Yy as Ay
HEERUHE, R TSt U .

(2) AES AT R M R 3R Y LA |, AR
H AR e BB ) e AR 0L . AR R s 1T

BREE, BRIE s AT R B AR AT Rk S A
B, SRHADBUH TE )4 AR R Sy 1 Rl HLE
NGRR3R S A A A Y U5 1A TR
AGHTHRRE TR G S R, R T i e
MRS L 2 T D0 T e B (L

S 3k
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