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Analysis and Forecast On Expressway Tunnel Traffic Flow Parameter

Liu Wei'?  Xiang Hong-yan'
(1. School of Traffc and Transportation, Southwest Jiaotong University, Sichuan Chengdu
610031, China)
(2. School of Traffc and Transportation, Chongging Jiaotong  University, Chongging
400074,China)
Abstract: According to the expressway management and control demand for traffic flow, adopting
traffic flow parameter incorporate observing method, obtained the traffic flow data through
surveying the condition of expressway long tunnel, researched the traffic flow character of long
tunnel. Using the obtained data, deep analysis on the relationship between traffic flow parameters,
discussed the data-mining method of traffic parameter through the common traffic detectors’ data
in tunnel, in order to extend traffic flow information and forecast the tunnel traffic flow parameter
to support tunnel information management and intelligent control.
Key Words: Traffic Engineering; Tunnel Traffic Flow Parameter; Data Collection; Data

Mining; Artificial Neural Network

XE(1978- ), B, ERBIIA , ERRBAFHIT , AEXEAFELHERE

Email : neway@cquc.edu.cn ; Tel : 13883723778




NERBEREFRHR
BKfB, XK, B2z, 8 #

(KRARELQEEE , AR 710064 )

B OE:PEBINAKEBERREREERNS EERLRERITIVE , RITEREREBSHER
MAREBERTRIT, EELXLRERS, RETENLABRBERZSERMN 5 MNERN 4 XK, AL
BREZ2ERNI I X ARNEEBRERKENRERE , BEKER—NEiiD Righ , RBER—1NF
THZHSIER. BIFEIIPELARRBREZRAZFRRRMBEARKTE | EEPRENFHEKES 510 0.5 km,
1.0km, 3.0km, 5.0km, 10.0 km , BRiE Y M [H X8 B LIRS E 2 B RRZEREUN 10 000 H/8 , FHLEK
BELZLEZMNSEERNZR . . . . ENER, ARETHITLABRBERS REERRHE
AERMAE.

XEE : BETIR ; WKRRBE ; T2ER

Study of safety grade of highway tunnel

XIA Yong-xu, WANG Yong-dong, DENG Nian-bhing, ZHAO Feng

( Highway College, Chang’an University, Xi’an 710064, China )

Abstract: At present, because of lacking highway tunnel classification of safety grade and design standard of
safety establishments in China, the designers can do these work basing on themselves’ experiences and understand
degree, so many safety hidden troubles must be brought. Five factors and four relations to affect safety grade of
highway tunnel are put forward, the length of tunnel (basic demarcative target) and the traffic (dynamic target)
must be considered in compartmentalizing safety grades of highway tunnel. Based on the actual status and
technique level of building highway tunnel in China, the safety grade of highway tunnel is divided into five grades:

.+ ., » with regarding 0.5 km, 1.0 km, 3.0 km, 5.0 km, 10.0 km as characteristic length of tunnel and
selecting 10 000 vehicle/day as the lowest traffic. At the same time, the basic programs and means to study safety



establishment’s standard of highway tunnel are put forward.

Key words: tunnel engineering; highway tunnel; safety grade
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XA CFD ( itERMB L% ) FENERERCART T ZEBEEL , IRETRRE
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3-D Numerical simulations of
the delivery conduit convergence place in highway tunnel
LI Ning-jun, Yushun
(School of highway, Chang’an University, Xi’an, 710064, China)

Abstract: Basing on the special attended mode of the Qinling extra long highway

tunnel ventilation system, this article mainly uses CFD to simulate the delivery



conduit convergence place which is between the shaft and the delivery conduit,
studies the pressure drop coefficient of the delivery conduit under the different duct
partition length, then draws up the reasonable civil structural style to optimize the
ventilation system.

Key words: tunnel engineering; computational fluid dynamics; ventilation ; Numerical

simulation
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Exposed aggregate concrete pavement in tunnel
HAN Sen'  CHEN Haifeng? ZHANG Dongsheng®

( 1.Key Lab of Education Ministry for Special-area Highway Engineering , Chang An University , Xi’an Shaanxi
710064 ; 2.Highway Administration of Counties and Towns of Shaoxing , Shaoxing Zhejiang 312000 ; 3.Bureau of

Tongchuan Highway Management, Tongchuan Shaanxi 727031 )

Abstract: The rich surface texture of exposed aggregate concrete pavement in
tunnel( EACPT )have plenty advantages ,as in great structure depth ,high skid
resistance, low pavement noise etc. This paper analyzes the construction
techniques and pavement performance of EACPT, introduces and evaluates
the first test section of EACPT in our country. Meanwhile, the authors suggest
that the application of EACPT can increase skid resistance. reduce pavement
noise, enhance visibility of tunnel to great degree.

Key words: exposed aggregate concrete pavement in tunnel, pavement noise,
skid resistance, test section
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Study on the Influence of Crack on the Durability of
Tunnel Segments and its Fuzzy Evaluation

WU Zhenzhi'  YANG Linde’  SHI beiling? MO Yiting*
(1.Department of Geotechnical Engineering, Tongji University, Shanghai
200092 China)

(2.Shanghai Harbor Engineering Design&Research Institute, Shanghai
200032 China)

Abstract : The crack of shield tunnel segments will inevitably arise, however,
which will accelerate the erosion of segments. Firstly, the paper analyzed the
cause of cracks of shield tunnel segments and its influence on the durability of
segments .Since the influence of crack on the durability of segments is
uncertain and fuzzy, the paper established the durability damage membership
function for the segment surface crack’s width, length, direction and density
respectively. Finally, combining with the crack observation and statistics
results of certain segments static load experiment, the paper calculated the
membership degree of crack’s factors according to the established
membership function and conducted fuzzy comprehensive evaluation of the
above factors on the durability of the segments in terms of principle of
maximum membership degree.

Keywords : crack ; shield tunnel ; segment ; durability ; membership function
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BE STEREFNEAXGENESTRSEERZSMTNFER T ZNA  PEXR
BREHHN (LBHEZ2HITNER) FEREAEFMETEEEN ETEITNEIR.
AMEAAN TERZTREETNFRETZH X ZBEER REHNBESHRENY
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BESTEREMMNER , NERBEREMSTREMNRER T HNEILT E.
KW SELK, BE. BTEE. MNAE

REBEBRERIRBEAL : 2BBEREETEEWMR,

Research on operating speed prediction for highway tunnel
KONG Ling-gi, GUO Zhong-yin

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai
200092, China)

Abstract: Operating speed is applied widely in the evaluation of road safety,
and it is also the main evaluation index in Guidelines for Safety Audit of
Highway. However, the research on operating speed prediction is mainly for
general roadway segments, and the prediction method for special structures
such as tunnels is not available. Through the investigation and analysis on
large numbers of freeway tunnels in China, the author put forward an operating
speed prediction model for highway tunnels based on modifications, and
provides a new theoretical method for operating speed prediction for special
roadway segments.

Key words: freeway, tunnel, operating speed, prediction method.

Western Communications Construction Scientific and Technological Project by
the Ministry of Communications: Research on operation safety of the entrance
of highway tunnels
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Research of Tunnel Traffic Management Using Traffic Simulation
SHENG Yan-ting, KONG Ling-qi, GUO Zhong-yin

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai
200092, China)

Abstract: As the key segments of freeway, tunnels play an important part in

road transportation. Effective traffic management measures are good way to



ensure tunnel traffic safety. However, traditional traffic management measures
are lack of quantified analysis methods. The author applies quantified
micro-conflict technique to research management measures of tunnel traffic
safety under different service level and traffic composition by using traffic
simulation, which provides qualified theory support. Meanwhile, corresponding
counter plans of safety management are proposed.

Key words: safety management, quantified analysis methods, traffic simulation,

micro-conflict.

Western Communications Construction Scientific and Technological Project by
the Ministry of Communications: Research on operation safety of the entrance
of highway tunnels
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Probing into Application of
Water Mist Fire Protection System in Cable Tunnel
Liu Shuang, Huang Ziyuan, Li Jian, Jiang Qizhong, Cui Liming

(Shanghai Yatai Fire Engineering Co., Ltd  200023)

ABSTRACT : The security of cable tunnel is being paid more and more
attention with the development of electric power industry, metallurgical industry
and municipal construction in our country. The causes, fatalness of fire and fire
protection status of cable tunnel is to be discussed in this paper. Emphases
will be paid on mechanism, system components, efficiency, designing method
and research trend of water mist system in cable tunnel.

KEYWORDS: CABLE TUNNEL, WATER MIST, FIRE PROTECTION, FIRE
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[# E] AXMBEVEREZRFHAEENERER , YU ERSEE
mEBEFNSHEEEARITT oM  H—SINELEER, BFREERERRE
HRLBEETHZWHITTHR, ATESEREBRERZLZEZENIRT &
2%, fENERRHHEFREAREEE,

[X@EFA] BKRBE FRIBHER T2
Investigation on the Spare Parts Safe Storage of The Mechanical and
Electronic System of Qin Ling Zhong Nan Mountain Long Highway Tunnel

Xu Yan Wei Cong Yu Zheng

(Xiamen Road&Bridge Information Engineering Co.,Ltd , Fujian Xiamen

361011)

Abstract : The author Analyze various modes of the spare parts storage ,and
research the safe factors, economic factors influence to the spare parts
storage .Used for guide while guarantee the premise that the tunnel safety
carries the camp, the most economic, reasonable of fully the spare parts

storage mode and quantity.

Key Words : Long Highway Tunnel , Spare Parts Storage , Safety
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[# E] AXFEENEBSERBENBRRGEFENEFLRHEER , 7HE
NRBHLERGEF EEIVR |, KX ENARANRFEFER IR ITRAMGF
B, RBERRENESNGE  SEBERR  RHT —ENZFNNEREGE
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Maintenance System Research of The Mechanical and Electronic System of

Qin Ling Zhong Nan Mountain Long Highway Tunnel

Xu Yan Wei Cong Yu Zheng

(Xiamen Road&Bridge Information Engineering Co.,Ltd , Fujian Xiamen

361011)

Abstract : In the base of the maintenance experience that enrich the

mechanical and electronic system of highway tunnel, analyze the present

12



condition of the mechanical and electronic system maintenance management
in local transportation.Then the equipments management theories are
analyzed in-depth, absorb the science principle and methods, combine the

tunnel characteristics, put forward a set of science maintenance system.

Key Words : Long Highway Tunnel , Mechanical and Electronic System ,

Maintenance
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Drawing up Method Research of Qin Ling Zhong Nan Mountain Long Highway

Tunnel Emergency Response Protocol

Wei Cong Yu Zheng

13



( Xiamen Road&Bridge Information Engineering Co.,Ltd Fujian Xiamen

361011 )

Abstract : As to how to draw up a feasible emergency response protocol , the
author through the research of the foreign emergency response

protocol ,considerd that the basic framework and the design methods, with the
characteristics of the Qin Ling Zhong Nan mountain long highway
tunnel,conclude the elements of the Tunnel emergency response protocol.
Finally the protocol document system and the steps of drawing up the
protocol,are put forward.

Key Words : Long Highway Tunnel Emergency response protocol
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[xBFE] #HKBE REREGETIE RBEAR

Exert Safety Systems Engineering to

Research Qin Ling Highway Tunnel Fire Accident
Yu Zheng Wei Cong

( Xiamen Road&Bridge Information Engineering Co.,Ltd Fujian Xiamen

361011 )

Abstract : Base on the safety systems engineering method ,the fire accident of
Qin Ling Zhong Nan mountain long highway tunnel are analyzed in-depth,
identify the safety problem related to the fire accidents ,then put forward the

prevention measure to reduce the occurrence probability of fire accident in the

highway tunnel.

Key Words : Long Highway Tunnel , Safety Systems Engineering , Tunnel Fire
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BE BTREBKABRBERNIZAMNEESSELRTHRRNEE HP LR
B 7536m , ABRE K 7605m , I [E M 48 1T 0 B LR N EREEER LT |
THEE 80km/he NIEARIR , RUTRAEHEHFXMFARRNA@DBRE R
X ARR IR R 1T R A TER R HERIE 89 1% @ U BF R S R XL @ BE R4S & 1
BRAR. AXNEXRETE, BRRGHRRIT. BRCIEFHENZBEESE

REGRITHITNE , UERTHTRR.

XEH LK BE BX it

Design of Ventilation System for Cangling Super-long Highway Tunnel

Wu Dexing, LiWeiping, Yang Jian

(Zhejiang Provincial Plan Design & Research Institute of Communications,

310006)
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Abstract: Cangling Super-long Highway Tunnel, the longest tunnel of
Taizhou-Jinyun Expressway in Zhejiang Province, is designed according to the
standard for dual-way four-lane parallel separated highway tunnel in mountain
area with left tunnel length of 7536m, right tunnel length of 7605m and design
speed of 80km/h. The longitudinal ventilation scheme utilizing vertical shaft
and jet fan is adopted for the tunnel under non-fire condition, while the scheme
combining semi-transversal smoke ventilation with exhaust duct on top and
longitudinal ventilation by jet fans is used under fire conditions. The paper
describes the design of ventilation system for this tunnel concerning wind
volume calculation, ventilation system design and fire protection

demonstration.

Key words: Highway  Tunnel Ventilation  Design
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BE BEEUANFRRITESHNRARY , BRABRBEEERERL THFEEMAKRE
RTHREMBERBEREN. ZEHEHNBREXERBIRKLBBER D KE TERX
R BEEHFEHBENSRESNENEAREEZS Rt T mAA@BR G XHNER
KE. BN TREEHXHFABRERANS  SEHEHFABREXNRETENELFES
BEMEZR  BERGHEHBME K MALSHERBEIREARRERES, RXURSDFEE
SMFENMASANEENEM BY T SEHEHFABROITERIME D FEEN 2T
SOEBESHAERE T ARESRNREIRE  FIXNTESEP NGB AEERNRE, TE
AREZMH. BREBETNE N TERNELFHEN BET AL RE, R OEXAEEXN
KNREES VBARH TIHERRF , ZEFEERINATZMIKLBBETES , I

BT RENMR,

KREW  BROBREE ; ZEH ; ARER ; 0% ; BER

Numerical Solution for Multi-Shaft Blow and
Exhaust Ventilation Model in Extra-Long Highway Tunnels
ZHENG Guo-ping, WU De-xing, LI Wei-ping, XIANG Xiao-giang
(Zhejiang Provincial Plan Design & Research Institute of Communications,
Hangzhou 310006, China)
Abstract: As the human-centered design conception has been widely accepted,

in extra-long highway tunnels, amenity in normal traffic and safety in case of
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fire has been attached great importance to. Multi-shaft ventilation system
divides an extra-long tunnel into several sections whose polluted air is
exhausted and fresh air is provided through two neighboring shafts. As a result,
a greater adaptive length for a longitudinal ventilation system can be achieved.
By contrast with single-shaft blow and exhaust ventilation system, flow
conservation equation and pressure balance equation in a multi-shaft system
are much more complicated, so it’s hard to find the analytic solution and to set
the blow and exhaust gang control scheme. Based on the continuity law and
Bernoulli’s law in fluid mechanics, a calculation model and a pressure balance
model are put forward in this article. The dichotomy algorithm is adopted to
extract the numerical solution. Besides, the initial trial value, constraint
conditions, and the object function, along with economical evaluation, are
discussed in the article. Visual Basic for Application (VBA), a robust
object-oriented programming language, is used to compile ventilation analysis
software, which is applied in several extra-long highway tunnels and shows
satisfactory effect.

Key Words: Extra-Long Highway Tunnel; Multi-Shaft; Longitudinal Ventilation;
Dichotomy Algorithm; Numerical Solution
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FEFToERN LR QBREERT RITTEERE 80km/h HPAEREEK4291m ,
ARREK 4312m, RITRASSHRAHNMBER G R AELN ZBERXRE
HEMNBEST BAE, ARRBZESMREEREL RWMR  BEETHEEEMN
ATHRBENEEREXERSH.

XEH BEAXR HRBEE W W3R

Research on Fire Evacuation and
Rescue Route Parameters of Xihualing Tunnel

Li Weiping, Wu Dexing, Yang Jian

(Zhejiang Provincial Plan Design & Research Institute of Communications,

310006)

Abstract: Xihualing Super-long Highway Tunnel, located in Jinhua section of
Zhuji-Yongjia Expressway, is designed according to the standard for dual-way
four-lane parallel separated highway tunnel in mountain area with design
speed of 80km/h, left tunnel length of 4291m and right tunnel length of 4312m.
The longitudinal ventilation scheme utilizing jet fans is adopted for the tunnel.
This paper describes how to determine the interval between transverse driving
passage and transverse walking passage and relative evacuation parameters

by studying the spread law of fire and smoke, safety analysis of personnel

20



evacuation and escape and rescue scheme.

Key words: Fire in tunnel  Evacuation route = Parameters  Research

BEEHBS K X RGN TVR SR A
Research and Application of Fire Fighting in Tunnel
BN Fo HET HHW XK

(LB ZRER TIEARLNE |, 200023)

Shanghai Yatai Fire Engineering Co., Ltd
BE  EFX, RELABNBIRERRIE , LREEML TZRBHRNE
R TMANREE, ZXEMTIEFREANEARBEXNRER , 7 HMELE
TERHAEENERARER AMNBEERREIERNANEREIONTF

EIRSEEFRENLRR . FLEEXNBERITRIBARBEMAEL,

Abstract: Road tunnels and cross river tunnels have rapidly developed at
recent years, which challenge disaster prevention and fire fighting. This paper
analyzes and summarizes the result of national and international research on

fire fighting and prevention. It analyzes respective characteristics of different

21



fire fighting system in tunnel through engineering application and technical
characteristics. It has certain reference to the designers and engineers of fire
fighting in tunnel.

X@ BRE HPY AR

Keywords : tunnel fire-fighting fire
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Highway tunnel lighting and traffic security
Mou Tongsheng
State Key Lab of Modern Optical Instrumentation of Zhejiang University,

Zhejiang University Sensing Instruments Co., Ltd , Hangzhou , 310027

Abstract: The volume of vehicle traffic is increasing worldwide, and roadway
lighting can be an effective tool to help provide efficient and safe traffic
movement. As the particularity of tunnel, specific interests are used in the
design of tunnel lighting systems. This paper details the relationship between

highway tunnel lighting and traffic security. First it depicts lighting and traffic
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actuality. Second it depicts the characteristic of highway tunnel lighting and
human vision. Third it depicts the different illuminating effect based on different
lamps or illuminating modes. Fourth it depicts existent test and assessment
solutions. In the end, it makes a summarize and gives a expectation of the

future work.

Key words: tunnel lighting, traffic security, test, assessment
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BE JAXRBEERXRSZEER L& EH, FABERNBERK RS
KA JARBRE ; RAXDKX ; KRARRRBEL ; 2FIRE

The Application of Foam Spraying System In Tunnel fire

Sun JiYang YanJingYi

( Reseacrh Institute of Highway Ministry of Communications Beijing 100088 ,
China)

Abstract: the foam spraying fire systen is the most advanced and perfect
tunnel fire system in the present internationally

Keyword : foam spraying ; fire area ; aqueous film-forming foam nozzle ;
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control valve block
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The Study of Intelligent Monitoring System for Long Tunnel
Li Yi-Tong, Yan Jing-Yi
Bejjing Jiaoke Highway Survey, Design and Research Institute, Beijing,
700088 , P.R.C.
ytli@rioh.cn

Abstract: The tunnel transportation safety is becoming more and more severe
with the rapid development of expressway in China. Besides the tunnel
structure, tunnel monitoring system is regarded as hot research topic. Since
1960s, western countries began to study on advanced tunnel monitoring
system. With the booming technologies as |IT, image processing,
communications and Ethernet, tunnel monitoring and data sharing broke
through the previous technology bottleneck. From 1980’s, Chinese
researchers started to investigate on traffic and accumulated abundant
experience. Highway Tunnel Traffic Engineering Design Standards was issued
at the end of 2004 which represented Chinese tunnel mechatronics
engineering has been enter into mature stage. However, the design ideas this
standards are belong to equipments allocation principles. Detailed
organization and management scheme are not provided which because of the

existing varies communication technologies.

This paper aims at summarizing the long tunnel monitoring system design
methods which based on project experiences. Firstly, tunnel transport
characteristic and the frame work of tunnel monitoring system are presented.

Subsequently, the detailed design methods are explained by equipments
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categories. Finally, the intelligent control scheme is illustrated and the

cutting-edge technologies as well.

Combined advanced IT technologies and conventional management
mechanism would protect the safety operation and promote management

efficiency of long tunnel.

Keywords: long tunnel, intelligent monitoring system, expressway
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Research to Ventilation network emulation and application
about long highway tunnel

Hu Jinping  Xie Yongli  Liu Hongzhou  Wang Tingbo
( China Highway Planning And Design Institute, Beijing, 100010,

China )

Abstract Combining with ventilation network theories, the paper established
fan’s wind pressure calculating model, transportation wind pressure calculating
model, nature wind pressure calculating model and fire wind calculating model,
And solved the application problem of ventilation power in ventilation network,
then established the ventilation network emulation model, and worked out a
simple equation emulator for the analysis of tunnel ventilation system. In the
end, the paper analyzed Qinling Zhongnanshan extra-long tunnel ventilation

system, and triumphantly carried out a ventilation scheme for the tunnel.
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Key words Highway tunnel; Ventilation network; Calculating model ;

Emulation
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The Study on the Road Tunnel Traffic Engineering
Design Needs Analysis are Oriented by Operation Management
Guogin Duan'-2, Quanke Su?,Jinwen Zhang3
1.Beijing university of technology Transportation plan and
management major 2. Advance work coordination group project

office of HONGKONG-ZHUAI-MACAO bridge

Abstract: The article firstly analysis the domenstic current condition of the
long road tunnel traffic engineering design and operation management ,
expound the content and classification of the tunnel traffic engineering
study, then focus discuss the problem in designing and researching on
road traffic engineering, analysis and explore the differences of the tunnel
traffic engineering standards in domestic and foreign .Then according to
the road tunnel operating management objectives and needs defined ,put
forward the design principles and standards about the road tunnel traffic
engineering  facilities, which is oriented by the operating
management .lastly , integrate the demand on road tunnel construction and
development, this paper study and explore the direction and content which

are urgent need on current.

key words:  operation management road tunnel traffic engineering

study
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Compare for Longtan Super Long Highway Tunnel Ventilation Scheme
CHEN Guang-ming , CHEN Zhang , HU Yi-hua
( Hubei communication and programming design institute , Wuhan , 430051 ,
China )

Abstract : Longtan Tunnel which is under construction, is a super long tunnel,
about 2x8.7km long, in the main route of Hu-Rong national highway from
Yichang to Enshi. The ventilation system in the service stage is worthy of deep
research. Considering ventilation hazard preventing, construction method and
etc factors, this paper makes out a considerably workable and economical
ventilation style according to engineer construction.

Keyword : Longtan Super Long Highway Tunnel; Ventilation method;
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Design of fire protection and rescue in Wuchiba
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Super Long Highway Tunnel
CHEN Guang-ming , HU Yi-hua , CHEN Zhang

( Hubei communication and programming design institute , Wuhan , 430051 )

Abstract : Wuchiba High Tunnel which is to be under construction, is a super
long tunnel about 2x6.7km long in the main route of Hu-Rong national highway
from Enshi to Lichuan. Due to special environment limited by space, fire
hazard which results in difficult rescue, numerous deaths and tremendous loss
is very serious in emergency especially in super long tunnel. So fire protection
and rescue is very important. This paper introduces the design of it in Wuchiba
Super Long Tunnel, and puts forward questions in the design of it and

discusses its research direction.

Keyword : Wuchiba Super Long Highway Tunnel; Fire hazard; Fire protection

and rescue
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Buoyant plume model of reverse fire smoke during highway tunnel fire

Chen Jianzhong  Wang Xiaowen

( Chonggqing Jiaotong University, Chongqing, 400074 )

Abstract This paper analyzed the formation causes and characteristics of fire
buoyant plume and smoke ceiling jet during a horizontal airway fire. The

rollback law of the reversal smoke flow during tunnel fire was also analyzed by
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mathematical physics models of buoyant plume and ceiling jet were set up.
Meanwhile, the heat transfer process between the reversal smoke and the
airway wall was analyzed. Using the mathematical physics models of plume,
the equation for layer length of the rollback smoke was deduced.

Keywords tunnel fire ; smoke rollback ; buoyant plume ; ceiling jet
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The Study of Fire Preventing Technology of DongTongDao Subsea Tunnel in

XiaMen
Liu Wei (1) Zeng Chao(2) Tu Yun (') Huang Hongyuan (1)

( Chongging Communication Research and Design Institute
1) ,Chongging ,400067 , China, Xiamen Road and Bridge Construction and

Investment Company (2) , Xiamen, 3610126, China )

Abstract: Based on the study of fire characteristic, fire cure and structure
protecting measures of DongTongDao subsea tunnel in XiaMen, some
conclusion and suggestion be carried out as follows:(1).Because of the
unexpected fire type and scale, the specific circumstances, the difficulty of
rescuing and the serious results of subsea tunnel fire, there are some different
idea and measure with other tunnels.(2).About the scale of subsea tunnel fire,

there are special background for every tunnel. The most dangerous fire for
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design is 1000-1200°C and HRR is 50-100MW for DongTongDao subsea
tunnel in XiaMen. Time and temperature cure RABT is suitable for structure
design. The fire of HRR is above 300MW, the measures of managing and
controlling are necessary.(3).The most efficient measures are applying

auto-sprinkle and fireproof smear and fireproof board for protecting structure.

Key words: DongTongDao, Subsea Tunnel in Xiamen ,Support , Fire

preventing
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Analysis of Tunnel Openings Climate by on-site Testing in Qinling
mountainous Extra-long Highway Tunnel
Jinwenliang'2  Xieyongliz Liningjun2

(1, Guangdong Highway Design Institute, Guangzhou, 510507; )
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(2, Highway Institute, Chang’an University, Xi'an 710000)
Abstract Because of shortage tunnel openings climate parameters. Based on
the Qinling mountainous Extra-long highway tunnel ventilation system,
establishing climate stations to observe its climate yearly continuous changes.
And also analysis climate parameters changes regularity, provide reliability
evidence for the deeply-embedded multi-shaft tunnel ventilation and hazard
resistance.
Key words Extra-long Highway tunnel, Deeply-embedded multi-shaft,

Climate parameter,  On-site testing
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Performance of induction lamps and HPS lamps in road tunnel lighting
Huang zheng, Wu changhua
(Jiangxi Ganyue Expressway Co. Ltd , Jiangxi 330025 , China)
Chen Wencheng, Chen Dahua
(Institute of electric light sources, Fudan University, Shanghai 200433,

China)

Abstract: The characteristic and optimized design of tunnel lighting was
analyzed in this paper based on people’s visual performance and some
international standard. Electromagnetic induction lamps and high pressure
sodium lamps were used in Yanlieshan Tunnel of Jiujing highway, in order to
compare the light level, illuminating uniformity, dimming performance and
energy saving. Then the feasibility and advantage of induction lamp in tunnel
lighting’s application was discussed.

Key words: tunnel lighting , visual performance, Electromagnetic induction
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lamps, energy saving
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B E LSHREXBEABBERNVUTEEEEE TSR (GZ45) HREEANKEE
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BRENZELRLMNZENER , AN EELHILEXibRER., £E[HERF. BRS. |
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Study of super long highway tunnels ventilation project on GZ45th national
main highway in Wushaoling area
Tang Xuejun Han Youxu
(Gansu Highway Communication Surveying and Design Crop. , Lanzhou
730030)

Abstract Super long highway tunnels in Wugiaoling area is on Lian-Huo main
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national highway Yongdeng county to Gulang county in Gansu province, the
length of the line is 43.3 Km ,and there is three tunnels that the length exceed
5 Km in 34.1 Km section, the longest Anyuan Tunnel is 7.3 Km. The tunnel
ventilation not only influence civil engineering and investment scale, but also
influence the run safety and cost. The paper calculate ,analyze synthetic
compare and choose the tunnel ventilations and find the safe economic and
efficient tunnel ventilation.

Key words Woushaoling area  Super long highway tunnel  Ventilation

project  Study
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Discussions on Some Problems of Extra-long Tunnel Operation on Gan Su
( yao chao qin )
Abstract:

In this paper,the safety analysis and investigation of highway extra-long
tunnel operation on Gan Su are presented, which in foreign and civil are well
as the reconsideration of fire disaster. Some problems relating to the safety of
highway extra-long tunnel operation and maintenance. The principle and the
arrangement and function of extra-long tunnel are discussed in this paper,
which can be taken as a reference.

Key word:

Highway Extra-long Tunnel; Safety of Operation; Maintenance in Tunnel.
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RESEARCH ON INFLUENCE OF THE CROSSOVER TUNNEL AT
ADJACENT CONSTRUCTION BY NUMERICAL SIMULATION

Zhang Sheng  Shen Hongbo Wang Fei

(Institute of Highway Investigate&Design in An Hui Province, HeFei, 230051 )
Abstract: The paper uses numerical simulation to analyse the change rule of
the stress, displacement of the crossover and constructed tunnel at the
different working method on the constructing tunnel and conclude: the
influence of the stress and displacement of the constructed tunnel is consistent
by the different constructing method, the arch and side-wall of surrounding
rock’s force is reduced, the radier is augmented , the character points’
displacement of surrounding rock are sinking, the displacement value of the
full area is bigger the step method. The both method affect the stress of
secondly line being consistent, and it undergone symmetry-unsymmetry-
symmetry process, the stress of the secondly line is increased by following
excavation. But the stress is less than concessional stress ,and it is safety.
According to the analysis, then bring forward the corresponding suggestion.

Keywords: Constructed tunnel; numerical analysis; surrounding rocks’ stress;

displacement; secondly line
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Study on Frostresisting and Antifreezing Measures in

Zhegushan Tunnel
HE Chuan®, XIE Honggiang®, LI Yonglin*?
! Department of Tunnel and Underground Engineering Southwest Jiaotong University, Chengdu, 610031
2 Sichuan Province Communication Department, Chengdu, 610041

Abstract

In 21% century, communication infrastructure in China will develop greatly and many
highway tunnels will occur with the rapid increase of the tunnels built under high attitude
and cold conditions. With the actualization of vital national policy - China Western
Development Strategy, the constructions of highway present the trend of development
from plains to high mountains.

Technical problems of tunnel construction in cold zones are more complicated than
those in general zones and the central issues are the frostresisting capacities of agent
structures, reliability in operating period and longevity of structures. At present, the
highway tunnels built in Chinese cold zones are rare and no extra-long tunnel has
occurred. However, as for domestic rail tunnels and the highway tunnels in Japan, U.S.A,
Europe, which are located in cold areas, freezing damages are so serious that tunnel
agent structures were obsolescent due to such damages and fatal traffic accidents had
happened during operating period. Costs of repair measures, such as application of
electric heating devices, are so egregious.

Zhegushan Tunnel, up to now, is the longest highway tunnel being built in cold area
of China and the only channel between Sichuan Province and Maerkang City, capital of
Aba Autonomous Prefecture. In order to assure security and reliability during long-term
operation, it is necessary to carry out frostresisting and antifreezing design.

Combining with the special weather environment of Zhegushan Tunnel, this paper
carried out the study of in-situ test for surrounding rock and agent structures by means of
in-situ test results, distributing regularities of environment temperature, temperature field
of tunnel structures and surrounding rock were attained. Hence, frostresisting and
antifreezing plans are designated for laying insulating and thermal blankets on surface of
second lining.

By using the computational FEM codes - ANSYS and combining with engineering

and hydrological geological conditions, insulating properties of three kinds of insulation
material were computed and three field test plans with different thickness and material
characteristics of the different heat protection layers were put forward. According to the
practical effects of insulation materials in test sections, final fortified lengths of freeze
protection were designed.

Besides direct application in Zhegushan Tunnel, research findings with great
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popularization values and wide foreground can be applied to similar tunnels in cold areas
of Sichuan Province and West China, and also it is significant to help improve the integral
technical levels of tunneling field.

Keywords: High and Cold Tunnel; Frostresisting; In-situ Test; Insulating Material; Protective

Section
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Discussion on scheme of Fire protection for extra-long and

two-lane highway tunnel with two-directional traffic

Chen Shu-wang Luo Bin
(Yunnan Province Highway Planning and Prospecting Design Institute, Kunming , 650011, China)

Abstract On the basis of analyzing the current situation on the fire protection of
highway tunnel, the discussion is focused on scheme of fire protection on an
extra-long and two-lane highway tunnel with two-directional traffic. Through analysis
and investigation, some recommendations are put forward: for a 3000~5000m long
and two-lane highway tunnel with two-directional traffic, in the opinion of its fire
protection and operation, it is seemly wise to divide it into two one-lane tunnels with
one-directional traffic, which is predominant on technology and economy and
deserved to pay further study .

Key words Extra-long highway tunnel; fire protection; tunnel with two-directional traffic;
tunnel with one-directional traffic
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Experimental research on height of center partition located at

shaft bottom in Qinling Zhongnanshan highway tunnel

Wang Lixin Xie Yongli Li Ningjun
( Highway Institute, Chang’an University, Xi’an 710064 , China )

Abstract Qinling Zhongnanshan Highway Tunnel’s shaft blowing and exhausting
longitudinal ventilation system adopts the mode that ascending-descending tunnels
share a blowing and exhausting longitudinal ventilation.Therefore , it must generate
split-flow and affluxion at the bottom of shaft,making a lot of energy loss, reducing

ventilation efficiency. This paper combined physical circumstances and model test ,

it suggests that we should install center partition at the bottom of shaft ,in the
meantime ,we have done center partition height optimization experiment .This paper
provided reasonable suggestion and evidence to center partition design.

Key words Qinling Zhongnanshan Highway Tunnel ; model test ; center
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Experimental research on baffle at blowing exit in of Qinling
Zhongnanshan Highway Tunnel
Xie Yongli  Wang Lixin  Li Ningjun

( Highway Institute, Chang’an University, Xi’an 710064 , China )
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Abstract Qinling Zhongnanshan highway tunnel has taken tree-shaft longitudinal
ventilation scheme and blowing exit installed at the arch of the tunnel. When the
sending wind velocity parallels the axis of the tunnel , because cross-section mean

wind speed is 25 ~ 30m/s according to norm ,and the tunnel inlet wind speed is bellow

6 m/s, it will generate effluxion at the wall ,and a lot of energy will be lose at the
friction between the fluid and wall , reducing ventilation efficiency. In order to reduce
the loss ,by way of model test , this paper suggests that the baffle should be install at
the inlet of ventilation and gives the optimal baffle angle and length,reducing the
partial loss effectively,and, enhancing the ventilation efficiency.

Key words Highway Tunnel ; model test ; ventilation ; baffle ; angle ; length
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Experimental research on the flow pattern of short section
model in blowing and exhausting longitudinal ventilation

system of Qinling Zhongnanshan highway tunnel

XIE Yong-li  ZHANG Su-lei LI Ning-jun
( Highway Institute, Chang’an University, Xi’an 710064 , China )

Abstract Qinling Zhongnanshan Highway Tunnel is the longest highway tunnel in
the world now, and its ventilation system has taken Tree-shaft longitudinal ventilation

scheme , in which the air flow pattern in the short section is very complex and can be

divided into channelling flow and back flow from an engineering angle. This paper
has analyzed and determined the influence which the blast volume ratio, the exhaust
airway angle and the length of the short section impact on the flow pattern in the short
section after the model test, and provided the short section design work with a
reasonable suggestion and evidence.

Key words Highway Tunnel ; model test; ventilation; flow pattern; short section

efficient
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Observation and analysis of openings climate in Qinling

zhongnanshan extra-long highway tunnel

Jin Wenliang'?  Xie Yongli®  Li Ningjun?

(1 Guangdong Highway Design Institute, Guangzhou, 510507 )
(2 Highway Institute, Chang’an University, Xi’an 710000 )

Abstract Because of shortage of openings climate parameters. on the ventilation
system of Qinling zhongnanshan extra-long highway tunnel, the climate stations have
established to observe its climate yearly continuous changes, analyse the change
regularity of climate parameters provide the reliability evidence for the
deeply-embedded multi-shaft tunnel ventilation and hazard resistance.

Key words extra-long highway tunnel; deeply-embedded multi-shaft; climate
parameter ; on-site testing
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Application of longitudinal ventilation on Yanmenjie tunnel

Ren Hui'  Zhao Minghua'  Zhou Xinbin?

( 1 Hunan university; 2 Hunan provincial communications, planning,survey & design institue )

Abstract Design and application of longitudinal ventilation on the Yanmenjie tunnel
were introduced in the paper , and the influence factors on tunnel ventilation were
elaborated , and the type . quantity and arrangement of fan of Chuangi tunnel were
obtained by computing .

Key words ventilation; computing behaviour; demand wind of; fan option
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Measure of energy conservation of the electromechanical

system in highway tunnel

Liu Xiang-hua® Cao Li® Cheng Gang?

(1 Chongging Communications Research & Design Institute,Chongging,400067)
(2 Shenzhen Expressway Co.Ltd, Shenzhen,518000)

Abstract To the practical problem of the high energy conservation of the electromechanical

system in highway tunnel ,and combining the new technology of energy conservation at home and
abroad , we put forward some applicable measure of energy conservation in highway tunnel.

Key Words Highway Tunnel , Energy Conservation; Voltage Automatic Compensation; Hybrid
Power Supply
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B OE URENERA(HNE ) RESLBERANEOLERERET , ZHE3~
ERRBROFEFALTERENNESD  FRTEENDNEEANERTRE  SERBXF AR
BREANITER %,

X@E RBERHN BRBEX KNEEEIFEH HRSRA IHITE

Discussion for Natural Ventilation Action Principle of Traffic

Wind Force

Zhong, Xingcan Gao, Huixiang Gong, Bo
(Second Surveyand Design Institute of China railways,Chengdu,Sichuan 610031,China)

Abstract Research purposes: In an one-way highway traffic tunnel, when the openings at many
locations are set up on roof (or side walls) of the tunnel, corresponding pressure at the opening
location shall be formed due to traffic wind force produced by vehicle movement. Research
purposes are to discuss and analyze the pressure come into being and its action process, and the
calculation method of this natural ventilation model can be got thereafter.

Key words Traffic wind force; Natural ventilation; Wind pressure and resistance balance;
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Discharge flow and suction; Analysis and calculation
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The Study on Quality System Construction for Traffic Running

Environment of Expressway Tunnels Group

Guogin Duan'?* Ansheng Wang?®

(1 Beijing university of technology Transportation plan and management major)
(2 Advance work coordination group project office of HONGKONG-ZHUAI-MACAO bridge)
(3 Guangshao expressway corporation Ltd)

Abstract This text passes the qualitative analysis to the present condition to the expressway
tunnels group operation, puts forward the ideas and the implementation of the principles to
improve environmental quality in the tunnels group , by using advanced techniques and
standardized management tools .Then ,based on introducing the practice of the Beijing-Zhuhai
expressway on build the "green, environmental protection " tunnel ,which is the theme of the
tunnel system of environmental quality presentation , the research is how to improve the level
and quality of service tunnels group ,how to improve the traffic access quality in tunnels group

Key words Tunnels group Environment quality Expressway Service level
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XA SKENK BE PREZERS UWEY WHEL PLC

The electromechanical control system of Hangzhou highway &

tunnel around city

Li Yongwel
(Zhejiang Provincial Plan Design & Research Institute of Communications,Hangzhou,310006)

Abstract Electromechanical control system is the guarantee of managing, running
highway and tunnel safely. Monitoring, communication and charging systems are
three key parts consisting of highway traffic project. This paper presents the details of
electromechanical system of operating and management on highway & huangheshan
tunnel, which particularly emphasize the structure and function of central monitor
system.

The central monitor system is composed of computer system, large screen
projection system, video monitor system, control cabinets and etc. The computer
system includes server, traffic monitor computer, graphics computer, communicating
& control system, information-changeover computer, emergency phone computer,
laser printer, optical transmitter and receiver and etc.

The central monitor system receives data from detect devices in highway & tunnel,
CCTV system, fire-detect system, emergence phone system and prowl men. The
system then treats with data and image including device working conditions, traffic
running situation, fire circs and accident, and display or/and monitor this data and
image. When finishing data analysis the system send control order. If accident occurs,
control system will contact with management, police, fire alarm, hospital to rescue the
wounded and deal with the accident as soon as possible.

Key words road around city; tunnel; central monitor system; computer; bus in locale;
PLC
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(PERZELIAREFRZE , HEKY , 410075)

B E CERBEARFUERNBRERA  ESRBARMGT ;B , 2EEREXRNRZ
RMHRET ARBZFEEHRITRNARFPARNESZTERNEERR , AT UAREH
HBRITES, Fit , ETHEEBARITRE WL ARRRIERN A R B ESX KT
BT TR  EPEHNE 20MW AKX , HFERBHASVERNN 3m/s BXERHTEXE
AT, %H FDS ( Fire Dynamic Simulation ) 3418 £ & X R B AT Tire , SAFHBE
HERFNAERR AN ITEA R E Tevac , KRAWMHAARBNZEM  BULEREK
PAARGHRZTEN. Nl , RIETAEHWERYE, EMABERNERTNRERARKSK
NERRREN A RHARRE—LSE,

REE QEEBEAR KB ARRE  KRERDY

Risk Evaluation on Evacuation during a Fire in Xue Feng-shan

Extra-long Road Tunnel

Peng Li-min  An Yong-lin Yang Gao-shang

( College of Civil Engineering and Architecture ,Central South University, Changsha ,410075,
China )

Abstract Fire accidents in road tunnels not only do damage to equipments, but cause casualty.
Meanwhile, fire risk of road tunnels determines fire prevention design to ensure life safe firstly,
embodying concept of people first. Therefore, evacuation risk is evaluated on a basis of the

principle of performance-based fire design. Fire risk times Tfire was firstly gotten through

simulations of a middle size fire by FDS ( Fire Dynamic Simulation ) , whose heat release rate
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(HRR) was 20MW, with a longitudinal velocity of 3m/s suggested in Code for Design of Road
Tunnel of 2004, and evacuation times Tevac was calculated by an empirical formula of evacuation.
Results are shown that evacuation is safe, and to some extent code is testified correct, which can
be used as a reference to other long and extra-long tunnels.

Key words road tunnel fires; risk; evacuation; fire simulation
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NABRBEZERENAERATE  ETER BTEEEE, AR ELKEEERN
EEEENMFHEETHE. RENNRAMRENBRENRZR

xEilE NKRBE SEEE NEME

Highway tunnel operation management strategies

Ma Jun-feng

( Research Institute of Highway of the Ministry of Communications, Beijing, 100088 )

Abstract In China, many great achievements have been made in construction of highway tunnel
in past years, but highway tunnel operation management has great difference comparing with
foreign advanced level, it is difficult to meet the requirements of highway transportation
development. An important reason results to the present state is lacking of investment to highway

tunnel operation management software and equipments, focusing much investment on highway
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tunnel construction and less on operation management. Enhancing operation management and
maintenance work, and improving capacity to dealing with emergence disaster events are

discussed in this paper.

Key words highway tunnel ; operation management strategy ; counterplan
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Analysis of fire detector models in extra-long highway Tunnels

Guo Chun Wang Mingnian Zhou Rengiang
(College of Civil Engineering, Southwest Jiaotong University, Chengdu , 610031, China)

Abstract The disaster prevention system of road tunnel is improving in recent years. What kind of
fire detector should be chosen has always been a difficult problem for design, construction and
management units. Based on Qinling Zhongnanshan extra-long highway tunnel, through carefully
comparing and analyzing the fire detectors in terms of misstatement, omission, response time,
costs and popularization, this paper eventually makes a decision on fire detector which is most
suitable for Qinling Zhongnanshan highway tunnel.

Key words extra-long highway tunnel ; fire detector ; tunnel fire
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Study on Assessment of Fire Damage in Tunnel Structure

Zhou Ren-giang , Wang Ming-nian, Guo Chun
(Dept. of Underground Engineering, Southwest Jiaotong University, Chengdu 610031)

Abstract At present, the study on assessing the fire damage in building mainly focuses on ground
building, while the study on underground building, especially on tunnel building is almost a gap.
According to analysis of theory, through surveying and testing the floor remaining objects after
fire, it is diagnosed damage degree level of tunnel lining structure and raised fire damage
assessment process.

Key word tunnel lining; tunnel fire; fire damage assessment
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Study on Operating Ventilation Controlled Plan of Zhegushan

Extra-long Tunnel with Two-way Traffic

HE Chuan, ZENG Yanhua

(Dept. of Tunnel and Underground Eng., Southwest Jiaotong University, Chengdu, 610031)

Abstract Zhegushan Tunnel is part of single tunnel with two-way traffic. Nine cross aisles are
used to connect main tunnel with parallel pilot tunnel and operating ventilation are networked.
Based characteristics of this tunnel, such ventilation plans as opening one aisle, three aisles, five
aisles and nine aisles, are brought forwards in this paper, and energy consumption under nature
parted wind and controlled parted wind for four ventilation plans is simulated by ventilation
network theory, and stability of ventilation network for four plans are compared through the
effects of nature wind pressure variation on ventilation network. Based on above studies,
optimized plan of operating ventilation for this tunnel is brought forward synthetically considering
ventilation energy consumption and network stability.

Key Words High Altitude Highway Tunnel; Ventilation by Parallel Pilot Tunnel; Ventilation
Network; Stability Analysis
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B E AMUNAEALARBERORZEASRANR , RAKk-¢ NABRERERR
BrEmARA , 158 Fluent iTERH , NTREISARKSA, AARRE X ENHEEE
MOFEENULE (EEEE 5~50 K ) EANBE , HERNLT HOFRYT BIRES
—BRE# QM RN, ZRKRE , FEEOEERHASRYN T BN RERRE N F IR ER
AERRNZAMEL JANREENR T ERROEERERBR D REHRE ORI
BN REERRE MY I . A X MY MR A IR AT B X VR 3 E A Y4B EXURBRE # TIE L E
MIERRAASRRITMAMABERESEERARBRARRERBNMENSE,

XEE XERBRE SRUYH BWEON

Analysis of Influence of Pollutant Diffusion of Exit on adjoint

Inlet in Double Highway Tunnel

2

Yurong yang!:? Chuan he! Yanhuazeng® Leifan'

(1 Depart of Tunnel and Underground Engineering , Southwest Jiaotong University, Chengdu,
610031,China; 2 Depart of Civil Engineering , E-mei Southwest Jiaotong University,614202)

Abstract The airflow of the double and one-way highway tunnel outside is regarded as the target
in this paper . By adopting the k —& two-equation turbulence model and Species Tansport
Equation model ,and by means of Computational Software of Fluent, the influence of pollutant

diffusion of tunnel Exit on adjoint Inlet one is numerically simulated from three respect such as

different external wind terms, size of block wall set up or not outside the tunnel and relative
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position (5m-50m horizontal distance)of the double tunnel openning . The result shows that the
influence varies with the natural wind and can be reduced or dispelled effectively by block wall
set up outside with desired size and shape for all of different distance tunnel opening. Some
valuable reference may be offered with this research conclution by properply selecting Opening
position or designing landscape outside so that the effect of the operation or fire ventilation could
be improved in double tunnel.

Key word double tunnel; numerical simulation pollutant diffusion; tunnel opening; Landscape

design
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Study on influence of contaminant diffusing at exit of

continuous and adjacent tunnel

Peng Jiankang'® Zeng Yanhua®? He Chuan?

(1 Beijing industry university, Beijing; 2 Department of Tunnel and Underground Engineering,
SouthWest Jiaotong University. Chengdu; 3 Chongging communication committee, Chongging)

Abstract On the engineering background of Yangjiao tunnel group at the inter-provincial highway
channel from Chongging to Changsha, computational fluid dynamics (CFD) software, combined
with terrain conditions, is applied to simulate the influence of contaminant diffuse on the lower
tunnel at the exit of continuous and adjacent tunnel. The modality and range of contaminant
diffuse at the upriver tunnel exit and contaminant concentration inhaled into the downriver was
simulated in the conditions of six kinds of outside wind directions and two kinds of outside wind
speeds. The degrees and laws of upriver tunnel contaminant diffuse contaminating and influencing
the downriver tunnel were obtained in the conditions of no outside wind, and outside wind
paralleling, plumbing and inclining tunnel axis with 45° respectively. The results can offer
valuable references to adjacent tunnel design and intelligent ventilation control.

Key words Continuous and adjacent tunnel; Exit; Contaminant diffuse; Ventilation
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Study on Disaster Prevention and Rescue ventilation simulation

for Tiefengshan No.2 Tunnel

ZHANG Taixiong' , ZENG Yanhua? , HE Chuan?

(1 Chongging Communication Committee, Chongging, 401147)
(2 Dept. of Tunnel and Underground Eng., Southwest Jiaotong University, Chengdu, 610031)

Abstract Based on section size, ratio of slope of tunnel as well as calculating critical wind speed
of fire hazard, ventilation network theory is applied to study nature wind pressure effects after fire
hazard and reasonable installing location of jet fan with fire hazard occurring at different location,
for Tiefengshan No.2 Tunnel (6022-m-long left line, 6021-m-long right line, 1.7% longitudinal
slope, longitudinal ventilation along full length) of Wankai Expressway. Study findings show that
magnitude and direction of nature wind pressure have great effects on opening number of tunnel
fan after fire hazard, and opening location of jet fan should vary with fire hazard location in order
to control flow direction of smoke plume in tunnel, and total number of jet fan should be total

number of each fire hazard location.

Key words Highway Tunnel ; Fire Hazard ; Critical Wind Speed ; Rescue ventilation
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Scheme Study on the Linked Control Technology for Single
King-size Highway Tunnel

Li Zhuwei'?, Fang Yong', He Chuan®, Wang Mingnian?, Jin Zhaohui'

(1 Department of Tunnel and Underground Engineering, SouthWest Jiaotong University. Chengdu,
610031; 2 Chongging Expressway Development Corporation. Chongging, 400042)

Abstract Monitor and control system is an important part for the king-size highway tunnel.
Energy saving and calamity preventing during tunnel’s operation can benefit from an intelligent
and linked system. The structure, constitutes, and control flow of the monitor and control system
are summarized. Intelligent and multilevel control strategy for ventilation and lighting system are
discussed during tunnel” working to economize electric power and insure driving condition. On
the basis of network ventilation theory, counter plan and intelligent linked control strategy for the
monitor and control system are researched when fire occur at various places. By the means of
section partitioning, rescue strategies for the traffic accident at different places are studied. Linked
control strategy for traffic jag, contamination exceeding and tunnel maintaining are discussed too.
The research results can offer reference for the design of single king-size highway tunnel’s
monitor and control system.

Key words Single Highway Tunnel; Monitor and Control System; Intelligent Control; Linked

Control
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Experimental study on mechanical properties of lining concrete

after high temperature

Zhu He-hua Yan Zhi-guo Ding Wen-qi

(Department of Geotechnical Engineering, Tongji University, Shanghai, 200092, China)

Abstract Experimental study on mechanical properties of three types of concrete of normal
concrete, steel fiber reinforced concrete (SFRC) and polypropylene fiber concrete are conducted.
The content of research includes variation of peak stress, peak strain, elastic modulus, longitudinal
wave velocity and impermeability with high temperature. The results indicate that peak stress,
elastic modulus and longitudinal wave velocity decrease significantly as suffered temperature
increases. Moreover, high temperature badly reduces impermeability of concrete. These
degradations of mechanical properties of concrete after high temperature result in reduction of
lining structure safety.

Key words fire lining concrete high temperature mechanical property
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Design calculation for longitudinal ventilation in extra long

tunnel with air ejecting & blowing system
LU Kang-cheng WU Yi-min

( Highway Institute , Chang'an University , Xi'an 710064 , China)
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Abstract Based on aerodynamics, the authors reason out new fundamental formulas for pressure
calculation at ejecting and blowing mouth. According to the common structure of ejecting and
blowing mouth in China, a new analysis model for blowing mouth is set up and new calculation
formulas for pressure are derived. By analyzing the consistence of CO at the controlling crosses,

formulas for calculation of required quantity and pressure for air are also established.

Key words highway tunnel ; longitudinal ventilation with air ejecting & blowing system ;

calculation and design
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B E RBMUKABEBEXRSNTRANR UITERMEDZ(CFD)NEREM BT —
MRABEBRRGHZEE, USE. RENZREFRENBRRESHE , S HEILRE
EXEBRER  FAZERS N T KAREL TRRLATERSHENSHEES X3
BESENKARBEENRSE S RIRIT A URHATRHEIRKE.

xEiE KARBE BXRE CFD HE

Math model simulation study on the long tunnel vertical

ventilation system

Li Guo-Qiang® Cai Xiao-Feng? Li Jian-An®

(1 School of Information Engineering, Chang’ an University, Xi’ an, 710064)
(2 Chongging Huachi Communications Scientific and Technical Co Ltd, Chongging, 400060)
(3 Shaanxi Provincial Department Communications of Management Center for Highway Channel
Construction, Xi’an, 710068)

Abstract: Long tunnel ventilation system is the study object of this paper. Computational fluid
dynamics (CFD) methods is made as the theory base. One math model is put forward. Air pressure,
temperature and air contamination degree are regarded as the parameters of the ventilation system.
Combining the conditions of the Huanglian Mountain tunnel, this model is used to analyze the
change trend of each parameter when the long tunnel is on the state of the traffic driving on one
direct way in the two tubes. One reliable theory criterion for the later design scheme of our
country's long tunnel ventilation system can be gained from this paper.

Keywords long tunnel; ventilation system; CFD; simulation
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Research in Multi-source Information Fusion for Highway

Tunnel

Yang Zhi-zhong* Yu Xiao-hong? Zhao Huai-xin® Xu Hong-ke!

(1.School of Information Engineering, Chang’ an University, Xi’ an,710064; 2.Chongging Huachi
Communications Scientific and Technical Co.Ltd.,Chongging, 400060; 3 Shaanxi Provincial
Communications Department Toll Road Management Center, Xi’an, 710021)
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Abstract Highway tunnel system is a big complex system of multi-source information.
To make valid fuse disposition on its kinds of information much contents and
complexing levels is a necessary measure for the modernize management. This thesis
adopts the information fusion skills which based on Bayes logic ways to analyze Bayes
networks, using its structure to image the inter-reliance relations among every inspect
parameter, through optimizing Bayes networks learning methods and use the best
networks to show the relations within all parameters which are inside of tunnels. Then
the multi-parameter coordinated control models which are running in the tunnels will be
established by combination the computer management system with rela- tive
electromechannical equipments, and it makes the transfer processing from information
to decision come true. The article applying information fusion skills to Highway
tunnel's real-time control, this way provide a new thinking for the intelligent running
management of Highway tunnel. This model contains certain spread value get through

dividing dynamic from static-state for tunnel parameters.
Key words Highway tunnel; Information fusion; Bayes networks; Decision
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Tunnel operation ventilation calculation method based on road

service level ranking
Qu Zhihao

( China.Chongging Communications Science & Research Institute, Chongging, 400067 )

Abstract Whether operation ventilation system is furnished in road tunnels, the furnishing scale
and interior air quality, etc. has close relationship with actual traffic volume inside tunnel and
basic traffic capability. “Technical Standard of Highway Engineering” (JTG B01-2003) newly
released by Communications Ministry,PRC has, for the first time, suggested the concept of “Road
service level ranking” in forms of “Regulations”; The existing “Specifications for Design of
Ventilation and Lighting of Highway Tunnel” (JTJ026.1-1999) is drafted based upon “Technical
standard of Highway Engineering” (JTJ001-97), and has not represented this theory. This article
take practical projects as instance and has suggested tunnel ventilation calculation method based
on road service level ranking.

Key word Road service level ranking, Max. service traffic volume, Tunnel operation ventilation,

Calculation method
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A Consider on the Ventilation for Fire and Smoke Control and

the Ability of Prevent Fire
Tu yun® Chen jianzhong?

( 1. Chongging Communications Reserrch&Design Institute,400067 )

( 2.Chongging Jiaotong University Civil Engineering College, 400074 )

Abstract At present, in road tunnel ventilation designing there are certain shortages in controlling
of fire and smog ventilation and prevent fire designing, chiefly on fire size ascertaining as well as
the ability on the prevent fire regulation of ventilation. The paper summarizes the data from the
tests and theoretical calculations as well as from regulations and proposals in several countries. In
conclusion fire characteristics are provided for the recommendation of design fires for ventilation
systems for road tunnels. Included are data about the probable heat release rates, smoke flow rates,
smoke opacity and smoke toxicity, and the design for the smoke diffusion of tunnels and the
regulation of jet fans is summarized.

Key words Tunnel Ventilation, Fire, Heat Release Rate, Smoke, Smoke Diffusion, Design

NEBERBREEREHNE T RERY
RIBRE XM
(ERRBAREXRBEZ@FB , EIX , 400074 )

77



B E AN TERALEBBEXRBZEEHEANT -HREELBRXBEHMERNE

ROMBESEH, FR, SELERSATEIN TERER , AFARARIN TREARMHE

Td}

BER2RE (REEERE. RARS ) BRIV T FEN FBER X EHE.

xR NKEBE XEEW REWRERIT

Research of highwaytunnel traffic safety facilities

Jian Xiao-chun Liu Sheng-hong

(Transportation College ,Chongging Jiaotong University,Chongqing,400074,China)

Abstract This text analyzes the characteristics of highwaytunnel traffic accidents compared to
general superhighway traffic accidents, and analyzes the reasons from several aspects such as
tunnel structure, speed, surveillance and control, then this text researches and analyzes the existent

problems in the design and the application of the two important safety facilities (safety
management facilities,illumination system ) in detail,and then put forward some countmeasres.

Key words highwaytunnel; traffic accidents; design of safety facilities
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Process of Safetg work on highway Tunnels

Kong xianjin  Zhoug Jiangong

(consult Limited company of xi’an Tonghou Hingway Engineering, xi’an,710068)

Abstract The safety of highway tunnels includes the construction open to traffic, Operation and
management. In the each circle there are many problems to do. This paper describes the noticeable
things of highway tunnels, such as surveying, design, excavation and maintenance and only
provides the raaders a reference.

Key words Hinhway tunnel; Safety work; control process.
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TUNNEL DATA COLLECTION & INCIDENT MANAGEMENT:
IMPLEMENTING A VIDEO IMAGE PROCESSING SYSTEM

ABSTRACT

Traffic Managers worldwide are faced with an increasing demand for state-of-the-art intelli-
gent traffic systems: both for statistics purposes as for safety issues. In tunnels, traffic con-
gestion and secondary accidents are now costing hundreds of lives and millions of dollars

every year. Therefore, traffic managers need an effective incident management system.

Traditionally, loops and CCTV cameras provide ample information to direct traffic flows
and assemble statistics. But their information is limited, and increasing traffic volume and
complexity has created a need for more optimized systems; highly automatic incident
management systems in particular.

Today, video image processing systems handle both traffic data collection and automatic in-
cident detection. This ITS technology has proven to be very reliable. Its incident detection
shows a high detection rate, a short time to detect, fast incident verification and a low false
alarm rate.

This paper discusses the wide range of capabilities and some of the limitations of video image
processing for tunnel incident detection as Traficon has experienced it over the past 20 years.
Two main items are focused: nowadays video detection has proven to be a very reliable inci-
dent management tool. This ITS technology is the fastest system to detect incidents. Next to
incident management, this paper will also focus on traffic data collection via Video Image
Processing (VIP). A definition is given of traffic data quality and some new insights will dem-
onstrate that video detection, when it is used correctly, offers great potential for data acquisi-
tion and incident management.

Key words: video image processing, incident detection, data collection



Highway Tunnel Safety Guide in China

by: Alain M. Dube, Sr. Transport Specialist, EASTR, World Bank
Chris De Serio, Sr. Program Assistant, EASTR, World Bank
Chris Bennett, Sr. Transport Specialist, EASTR, World Bank

Abstract

The Chinese government is constructing the National Trunk Highway System
(NTHS). With over 34,000 km of expressways currently built, the system is beginning
to enter into more challenging terrain. This is seeing a marked increase in the number,
and length, of expressway tunnels.

There is a concern that the tunnel safety systems have not kept up with the increased
demand for more and longer tunnels. Among the issues are: achieving the correct
balance between human intervention versus automatic systems; inadequately
integrated management plans among the expressway operators, public security
bureaus and fire departments; failure to adopt the latest developments in safe tunnel
designs and operations, especially with regard to Intelligent Transport Systems (ITS).

A Highway Tunnel Safety Guide is being developed on behalf of the World Bank’s
East Asia Region Transport Unit (EASTR) using a Japanese grant to support the Task
Team identify relevant safety “best practices” for the appraisal of expressways in
China. This guide will be used by the Bank to assess the adequacy of tunnel design
practices; electronic, electrical and mechanical works standards; operational and
emergency procedures; and to propose recommendations to its clients during project
preparation, in areas that require improvement.

The guide will address a broad approach to safe tunnel design and operational proce-
dures in China and around the world; it will be pilot-tested and also take into account
lessons learned from tunnel emergency events around the world.

The presentation would be centered on the best practices identified in the Highway
Tunnel Safety Guide.

Contact info:
Alain M. Dubé, Eng., M. Sc.

Senior Transport Specialist - TTL

MC9-555 -1818 H Street Washington DC 20433
adube@worldbank.org Tel: 1-202-458-8534 Fax: 1-202-522-3573
SKYPE: razmot65
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Abstract

The United States has approximately 75 miles (120 kilometers) in about 400
road tunnels.
These tunnels are very important part of the national transportation infrastructure.
They provide passage for motorists in their way to work, school, church, or to go out
of town just for pleasure.
Some of our road tunnels are located under parks, under buildings, under airports, un-
der water bodies. There are many benefits from building tunnels, a tunnel can be used
to enhance the quality of life in an urban area by providing park areas on top of the
tunnel, it could be used to avoid deep cuts in mountain terrain, to avoid visual con-
tamination over a river, it could protect the road from mud or snow slides, it could be
used to mitigate the road noise, and it could be used to eliminate unacceptable road
geometry.

Because of their location these facilities present challenges for the safety and security
of the motorists and others. Making these facilities safe and secure is a priority of
Federal Highway Administration (FHWA). This paper will focus on activities to make
the US road tunnels safer for the motorists.



Road Tunnel Ventilation —

Coping with Fires, Gas Attacks, and Structural Failures

J. Greg Sanchez
Y.Y. Kwok
Hyder consulting Ltd

Modern threats offer great challenges for new road tunnel designs. Current designs,
with the use of current technology and stricter requirements need to assess various
risks and threats to provide a safe environment for the users. For years, the hot topic
has been fires, and pollution. Today we also face structural integrity, and gas attacks.
The question is: How can we cope with all this? Can one simple mode of ventilation
be enough for al threats? What are the governing factors? Should we contain or ven-
tilate?

The subject of fire modeling has been evaluated extensively, but yet, the question re-
mains: how can we assess the proper fire growth? Recently, Sanchez (2006) has initi-
ated a movement where fire growth has to rely on real combustion principles in order
to reduce the amount of assumptions made and letting physical science predict what
could really happen in a fire growth situation. This would have a tremendous impact
on the determination of the structural integrity of the tunnel as well.

The subject of dispersion of chemical agents in subways has been addressed in differ-
ent occasions for the last five years (Sanchez et. al. (2001) and Coke et. al. (2000)).
However, to date, very little has been done in regards to road tunnels. The big ques-
tion to answer is: Should we ventilate or contain? Can the same ventilation mode for
fires be used for agent dispersion control? What are some of the key parameters to be
concerned about?

This paper will be addressing current potential threats for road tunnels. This paper
will illustrate general assumptions and performance of the most conventional road
tunnel ventilation systems: fully transverse, semi-transverse, and longitudinal, and
will evaluate if one mode can cope with all threats.
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TF Tunnel Fast System: The innovative solution for traffic

management and active detection inside tunnels

Stefano DELLUNGO , Tattile srl
Patrizia MARASSI , Finelco srl
Riccardo RIGACCI , Autostrade per I*Italia

Motorway tunnel management in metropolitan areas particularly subjected to conges-
tions needs detection systems characterized by high reliability in terms of automatic
interpretation and event signalling, fast image processing times, active and timely
communication with control centres and passive communication by means of variable
message signs and potentially by means of on-board RDS/TMC systems, equipment
installation and maintenance simplicity and fastness (maintenance work reduction)
and obviously reduced costs for the exploiting company.

The object of the experimentation described by the present article is to join the ex-
ploiting company needs in terms of functionality, reduced realization times, easy inte-
gration with existent control systems at low costs for the implementation of safety
systems in open tunnels. What is described here below was realized by means of on-
board processing cameras, software for automatic traffic and smoke detection, signal-
ling signs for users and modem to ensure connections along the existing lighting sys-
tem electric installation.

A system meeting these characteristics is under experimentation on the A1 motorway
of the Italian motorway network over the metropolitan area of Florence inside a tun-
nel located near a motorway interchange with a rush traffic of 3000 vehicles/hour on
two lanes.

The system is composed of highly reliable low absorption embedded devices; thanks
to the distributed intelligence and recording, these devices allow to implement the
functions required with high reliability and capacity of adaptation to the band avail-
able. In fact from the one hand low absorption allows to adopt traditional feeding so-
lutions but also alternative ones as photovoltaic panels or the use of buffer batteries
for public lighting, and on the other hand the distributed intelligence ensures the ab-
sence of limits in terms of system expansion.



