Open Journal of Transportation Technologies 3Z&H AR, 2021, 10(6), 550-558 Hans Y
Published Online November 2021 in Hans. http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/0itt.2021.106062

YT R N R BRI BT 53

FEM, AFHE, ZHM
"R LMV R A iliE i AR R, TR B
P RRHER R A BRA AV A T B W g, Y95 M

Weks . 20214104200 FHEM: 2021411 H23H; &4 H: 2021411 H30H

R

AT BRI BB B MG BRI B R SR IR, IR T R TE A S R B R AR
W&o DAENE AR T S R el (N R R I 18], AT PSR R R R DS SR B TR S5
REHBMREE, B CBERRESH SHAKREZRNRR. FREME, REFREWERENEHR,
Bl A FEEH T RN SR BAR. B/FELVISSIMAF BHR AN H M ESL T KT RIENE R
W7 R4 BRI, SRR R ASTEE 25005 /N, SRR AR R B354 AT,
KAFRB TR TERETTR, EREFENE LR T 200, EHKE ERRT4E250K,
HEBA T SLS BRI A Atk .

X 5in
RERAE, MSRBOREE, EEMTET, OBERET, WHRE

Study on Emergency Evacuation Strategy of
Urban Tunnel

Yingshuai Li?, Qiruo Yanl, Siyuan Wu?
!School of Transportation Engineering, Nanjing Tech University, Nanjing Jiangsu

2Jiangsu Urban Passenger Transport Research Center, China Design Group Co., Ltd., Nanjing Jiangsu

Received: Oct. 20", 2021; accepted: Nov. 23", 2021; published: Nov. 30", 2021

Abstract

In order to reduce the congestion caused by traffic accidents in urban tunnels and avoid causing
secondary accidents, an emergency evacuation strategy for urban tunnel traffic accidents is for-
mulated. The regression analysis model is used to predict the duration of the accident impact, and
the influencing factors of the duration are analyzed. The traffic wave model is used to predict the
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length of the queue caused by the accident, and the relationship between the traffic flow characte-
ristic parameters and the queue length is analyzed. On this basis, according to the level of the de-
gree of impact of the accident, the emergency evacuation plan for different levels is formulated.
Finally, the VISSIM simulation software is used to simulate the no-strategy and strategic plan un-
der the severity of the accident. The results show that the strategy is adopted under the condition
that the simulated input traffic volume is 2500 vehicles/hour and the accident duration is pre-
dicted to be 35 minutes. Compared with the non-strategic scheme, the duration of congestion is
reduced by 2 minutes, and the length of the queue can be shortened by up to 250 meters, which
proves the effectiveness of the emergency evacuation strategy.
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Figure 1. Four stages of accident duration
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Table 1. Comparison of factors affecting the duration of accidents
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Table 2. Tunnel traffic accident rating table
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Table 3. Comparison of emergency evacuation levels of urban tunnel traffic accidents
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Figure 2. Schematic diagram of area division
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Figure 3. Schematic diagram of accident evacuation in Zone B

E 3. B RAREFHH~EE

s 3 fs, MBEIE B X AEAS I8 3 0 O™ S AR T, N R BTG R R
1) HE, X ATEBEEN O B T 238 m & il

DOI: 10.12677/0jtt.2021.106062 555 BB EEFW/ N


https://doi.org/10.12677/ojtt.2021.106062

RN 5%

2) R SR AT B B AREE AN o ATRBEIEN 1 _E i 10 T2 5 B AR SRR “BEIER ), 1
ZAT” o AIAANBDREANEES R, HHAKE, ZRBEN D BT AR BAR SRR “REE A
S EES R T Y/L DN VN EE S Sl ESERTIINS S o Pt S

3) 4R G R HIBEIE P v g 0 R S B AT 4144 Ze TR BETE Py 2 M 430 AT A2 B LR IR =
SR /2N ZE 08 T AT AR o Ao BETE AR BRI “40 knvh” o A5 BETE P9 SEOR 2B BT IR AT AR R T AR
TN “40 km/h” , HETERGIFRRER ¢ <=, SEREEPAZTETH, ICANNEETH . FrBEIE LT
MBI E, I ESONE TS, oA R MAT B SHOR A RN I RSO S kT o sk
OV, ERGRERIEHEEAT, HEEITRIE. SRR, ERIRSE )R, T RIREE P 255 R
EHBISCEE N, BT, EEAERIE, JFR R RN AR RS TE A N AR R N AT B AR .

4) MuEIACE S I (A N BEIE AT U A, R N AE S, XA AT A, R
Frifg ERRsEY)E, K REEE S

4. RS

ASCLL VISSIM S 373 7 b T A7 A58 ARS8 8 S i T I B IR B . 7EAC I SO AR AT
53 5 %5 0 SR R A SR R ) A DU AT AL, A3 AT ZE S R N 1) A S HEBAAC B o AR IR N AS
Y 2500 veh, SEEFFLLET TN N 35 min, FHOZAELES S min.

MO AEAE B X B, ANSLi RSB RIS, BB R SO B S AR AT AT R, U VISSIM
i E A 4 Fios.

Figure 4. Vehicle running simulation without strategy
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Figure 5. Vehicle running under strategy
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Figure 6. Comparison of non-strategic and strategic queuing lengths over time
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