2006 FABEEEEESZE
EfRFERE W

it X §

any

HFEB R RRE LW RARE &
2 B A 2B TR &
B RAC P s Be

4A5E 0w




—n
F B

B A B S R U T B A, B 2005 4, 2 EE
B/ REBRIE 2 889 4b 15270 J7 m, HATELEEFIZEEEA) 3 km BLE 45K A REBEIN 111
BE,S km B A BEREIH 32 1 S5 K B 00 207 1L A BEBRREKC 18. 02 kam,

FEA BB B R R AOTE T | A IR 215 B 0 R 2152 & o B2 ROy AR
RN, T RS EEKT, RIER 2R, % 5 B B B H 325 A
(R A B2 B TS ST S B P RS R T RS T A4 10
EREPATF “ABBEEEER S 24" FFEREW, SONE MR R T 295
FHALL, T Wit A B BRSBTS HAMAREE T TS,

2R SRR T I KIRIAT RO BRI , 5 £ A1 58 ARS8 SO AL SO
LSRR AR A MBI SCEE U B A SRR R TRRSE, A £, S
PR T S AE R E YA BRSO e R A0, A BRBE T T AR T SR
RIS S T BB VORA U, LIS 1R A BB B SR A AT

qn@&%#%zﬁ&//}/ﬂ%

2006 %9 A 15 H



B N R PR AE B AP BT oo ovvmrrmnereeseeese s e i (3)
SR B A BB E B AT AR SIRIT oo XY BEH  REE10)
DL S A T 5 BN B BB A8 TR HIISY «oooveeererreremremennnnnnnnnn, BEE WA (17)
B/ B BB 38 B AS——PIARC 1999 «evvvvrrvnneninnininnniinn. EFRE A E R R A (24)
INBEBEE T LS LIIFGT vvvvvverreeeerrnrnnnen e erenntins BB FAER MEE #& #E(27)
N BB A L R I TR cvvveeerverenrennamreneerenninniiiinaenaene, g XIpEBE(32)
'Hﬁi B €b$i§5{i§‘€ﬂﬂ ﬂﬁﬁ%%ﬁﬁé%ﬂﬁ@{%ﬁﬂ%% ................................................
..................................................................... Stijn Vandebuerie Ken Zhang Traficon(37)
A B B E RSO TR R R AR BMIBITE -oovveeveremssmmrensrensenns BEK EEE4])
ANBRBETE A THEHIRIETR o oovrrrerererereerereereieeenie it B4 ETh(49)
PR R IREE L BT -eeverveerererrmmmnnemmnmmennsmneninnenns & &F BREE KERE RE1(53)
R K ARSI AR T RBISE - B 7 B M )1 EBE SEIE(SS)
KABEE B BEISEI FTERIFIL --errreerererrmrsrerertmimiiieieneereseiniaeens 270 BIERN(65)
EEABBEEIE AL LET o Jean-Claude MARTIN(71)
ABREE BRI BRATRBIIL oo BRE WMD RIRE HEERH(S0)
BEA BB E BT BEDMT LTI --vvvvereenrremreneranasrnaeenans XA EEEER MO S5)
2R B R
BTV EE NG IR BT KBEARBFGE «oovevmreerememereeeeneens XL B OB R R RIIT(93)
Runehamar i3 pEE— R EHE AR EFE KL RIRBHITE - ooovverreeneen Harald Buvik (101)
FGHEUS R K K B SR B B IFIT -evvvvervrermvnnrmnnnrmnnnonnnns ARE RN A5 {#(104)
L MUK A BB T B S B BB -+ vevveve e BROES #as% Bk ER(111)
EC AR IN 22 DO (o PNGT ke, U2 1 a3 RTTIRRR UM RAM i (120)
BRI 2 BB K BB RUBEIIFGE +vererrrrrererrnnneneenannnns eRHE BHeAE fal )1 (125)
b Y M e SIS YN 30 T D G E 3 ST RIS R RN FE(132)
Y SILER YNt 3 e SUE-L L Din7S " AR R WOW MR X B(143)
BRI E BB RSB RBE L e A BRERO52)
N BEBEIE K IR KRR AT R - veeeevvemmnnnreeneemmmnnniiinennnn, BREEfE EBEE(159)

X BT X 16 B A A 2 B B B I T BRI IE oo oveeme e BRRHE B at(166)



; FA7)
T3CH(178)
B FE(184)
w 2a91)
X F&(198)

¥ f#(205)
Bt (212)
it (219)
FTE(227)
FTE(235)
FTE(242)
FTE(248)
JEFR(255)
BE/hp(261)
292 (268)
REFWE(273)
hB(277)
T/ N (286)
JE & (293)
E#1A(301)
Bk (307)
£ P(313)
B H(321)
fap - J1(326)

W F(333)
2 W(338)
H H(343)
FEF(348)
PRK4E(354)
F fE(361)
ZHH(368)

%iﬁ%mk%?ﬁﬁ%g&ﬂz%@{% ...................................... }ﬁ{:gﬁ EEE@A—?
B TR B TR DA P REIR IS oo oeeeveeneeos kate EBE
FE A BB AT IRMUBB TSI o vvvvveer s % & TN ALCHE
WL PR B R 4 B B I L R BRIA oo IR Y
%ﬁ?ﬁ%%k%ﬁ%mﬁgmﬂg .............................. Ej]ﬂ)g $ ﬁ[‘[ ﬁaﬁ
g£38 ERSES
%m*%ﬁﬁ%%ﬁ@m%ﬁﬁu%ﬁi—f .................................... %%% $1EESF_
SR BT BB LA BRI B R PR oo i
ﬁg%&/&%%ﬁ%ﬁﬁﬂﬁ%tbﬁ .................................... p/z'ﬁj‘lﬁﬂﬂ p}'ﬁ %
S 21 L1 A B R 3% HE 0 13 R S BRI SE + MEAR KE
BT L1 A B 8 3 o AR GO BT +vvvvev e EH AR
ST 111 BB % R 13 R S S BRI BT -+ WA SR
FEMS LT LI I A BB T 417 e oeevvensneen SXB AR
%f]ﬁ%iﬁé%mﬁmmﬂgi% .......................................... {f /% ﬁﬂﬁ&
GZAS 2215 B0 H IX 5K A BB RE R RTFGE wovvvvvovooseeee HRS MEE
ﬁk%ﬁ%mﬁmgﬁﬁ%ﬁﬂﬁﬁﬁ% .............................. é@g& %%ﬂé
%‘E/A%%ﬁ%mﬁmgﬁgﬁ:%u ...................................................... ﬁ‘f}d\jﬁﬁ
B HERE ZH A A T 5B R BN 2T v vvrreeeeeernnnrreeesesiiireseeeninnneens B
H5 R A BRI 28 2 HE U R R BT oo WET RMY P
%:J:/L‘\%Hﬁ%j(qZﬁg&%%ﬁg%ﬁmifgﬁ& .............................................
B K2 B R (7 2L BV oo BAET BRI
Z\%%ﬁ%mjﬁﬁﬁﬂzgﬁﬁﬁﬁw .................................... % J[l’yﬁ: $'ﬁ‘:’§
ﬁﬁmﬁgﬁﬁmﬁgﬁqﬁﬁﬁﬁ .......................................... @PEM Ej%ﬂg
ﬁ%%ﬁﬁﬁmﬁﬁjﬁﬁgﬁﬁﬁ% ...............................................................
ﬁﬁm&@g%ﬁmuﬁ%%mﬂ“ﬁ%u@mﬁ .............................. _@@}% %l#@&
SR RIS Y O 15 e 5 B B RE BB LT IS AMAT  oeeovevvreereemrmnnneneeesinninee s sneneeeene
..................................................................... BEX [ I Lk
DN BB TE P 28 S TS ST BRI v vveeeeeeenrrereeeesirrnee e iR
/L\\%%ﬁﬁﬁlﬁ‘ﬁﬁg&*ﬁ% ........................................................................
Q}%%iﬁﬂﬁ%l—?)féﬁﬁ‘é ................................................... ﬁ:ﬁﬁﬂ ﬁﬁ%
e R AT 1785 ST ZE B R 0 B P e oo K o# RE% BN
BT AR A BB L R TR RTITL - orrvvvees oo % % B OB
-t I S IR R r Y R LT LT LT PR RUUPRTRNt
ﬁ%%ﬁm%g%q:%%ﬁg%m .......................................... j(‘lj;':ﬁﬁ Tg jj

B Hi(375)



CONTENTS

1 Operation management

Strategies of operation management for highway tunnel «-:evecevereeriieiiiiiiiin.. Ma Junfeng(3)
Practice and research on tunnel operation management of Chengdu-Chongqing freeway ««+++:secteererensens
..................................................................... Liu Xianming Yi Dingyu Wu Zhihui(10)
Study on traffic engineering design of road tunnel oriented by operation management «::seeeeeeeiiiiiiinn
et e —————teeeeeee e e e e ——————teeeeeeeeee e s e e ——————————aan Duan Guogin Zhang Jinwen(17)
PIARC 1999  tecrvetetrurreernenirunseeneeannnn PIARC(24)

Reduction of operation cost of road tunnel

Stlldy of safety grade of highway tunnel R R R T R TP P P YL TOPPPPPRPIPPR
.......................................... Xia Yongxu Wang Yongdong Deng Nianbing Zhao Feng(27)

Research on safety facilities of highway tunnel traffic  -+--«-+eeveeees Jian Xiaochun Liu Shenghong(32)
FIRST AID:VIDEO image processing systems to improve road tunnel safety ++++++seeseeeeriieiiiiiiiiiin
..................................................................... Stijn Vandebuerie - Ken Zhang Traficon(37)
Study on quality system construction for traffic running environment of freeway tunnel group —++++seeeeeee
.............................................................................. Duan Guoqin Wang Ansheng(41)
Process of safety work on highway tunnels «orreceeeeneeninnniiain. Kong Xiangjin Zhang Jiangong(49)
Exposed aggregate concrete pavement in tunmel -« ++ceseseseeeuneemmmiiinieriiiie et e eenaeeee s
............................................. Han Sen Chen Haifeng Zhang Dongsheng Zhu Jinhang(53)
Study on scheme of linked control technology for single extra-long highway tunnel-««+-- v seeemuerennnin
------------------------------------ Li Zuwei Fang Yong He Chuan Wang Mingnian Jin Zhaohui(58)
Study of intelligent monitoring system for long tunnel «««+-+eseeeeeeieiiiiiniin. Li Yitong Yan Jingyi(65)
State-of-the-art of maintenance of maintenance equipement in French road tunnels :+e--+ceseeesreennnnn.
.......................................................................................... Jean-Claude MARTIN(71)
Research in multi-source information fusion for highway tunnel «+++-+eveveeiieiiiiiiiiiiiiiiiiii,
............................................. Yang Zhizhong  Yu Xiaohong Zhao Huaixin Xu Hongke(80)
Analysis and forecast on traffic flow parameter of expressway tunnel «--«++eveseeriiiiiiiiiiiiiiii..,

............................................................... Liu Wei Wang Xiaowen Xiang Hongyan(85)



2 Disaster prevention

Study on fire preventing technology for subsea tunnel of Xiamen east passage cotoceerereererecesinioieens
...................................................... Liu Wei Zeng Chao Tu Yun Huang Hongyuan(93)

The Runehamar test tunnel R&D of tunnel technology and the need of full scale tests «+«eseeeeeene.
................................................................................................... Harald Buvik (101)
Research on rescue channel parameters of fire evacuation for Xihualing tunnel «-«+veeeeeeeeiiiiiaiiin.
..................................................................... Li Weiping Wu Dexing Yang Jian(104)
Design of fire protection and rescue in Wuchiba super-long highway tunnel «+«+eeeeeeeeeeniiiiiii..
............................................................... Chen Guangming Hu Yihua Chen Zhang(111)
Risk evaluation on evacuation during fire in Xuefengshan extra-long road tunnel «:eereevereereenieennnn.
............................................................... Peng Limin An Yonglin Yang Gaoshang(120)
Study of ventilation simulation on disaster prevention and rescue for Tiefengshan No.2 tunnel «--+---«+--
............................................................... Zhang Taixiong Zeng Yanhua He Chuan(125)
Research on fire accident of Qinling-Zhongnanshan extra-long highway tunnel by safety system engineering
......................................................................................................... Yu Zheng(132)
Research on organization method of emergency response for Qinling-Zhongnanshan extra-long highway
BUINE] ++veverrmrnmnmneeniniiiiiie ettt eie s eeteenreaaenenereneans Wei Cong Lin Debin Liu Peng(143)

Ability of ventilation and prevention calamity for fire and smoke control — ++«++esseserreuiiiiiiiiiniennenn.

Buoyant plume model of smoke rollback during highway tunnel fire «+-ccesreeeeeenmmimniiiiiiiiiiiennne..
........................................................................... Chen Jianzhong Wang Xiaowen(159)
Discussion on scheme of fire protection for extra-long highway tunnel with two-directional traffic «++----
.................................................................................... Chen Shuwang Luo Bin( 166)
Study on assessment of fire damage in tunnel structure ««sceceecertiiiiniiii e
............................................................ Zhou Renqiang Wang Mingnian Guo Chun(171)
Experimental study on mechanical properties of lining concrete after high temperature --«-r-ceceeeninnnn.
.................................................................. Zhu Hehua Yan Zhiguo Ding Wenqi(178)
Analysis of fire detector models in extra-long highway TUNNELS  vevvveeseeerercesracencoseeseneseesssoasneenses
.......................................... Guo Chun  Wang Mingnian Zhou Rengiang Zhao Yang(184)
Research on new technology of foam spraying applied in fire fighting of highway tunnel -++veeveeeen.n.
........................................................................ Sun Jiyang Yan Jingyi Xie Shan(191)
The actuality and application of fire fighting system in tunnel ««-+=ccvvereevinmniiiiiiiiiiiiieninae e,
................................................... Cui Liming  Li Jian Huang Ziyuan Liu Shuang(198)



3 Ventilation and illumination

Design of ventilation system for Cangling super-long highway tunnel «ccececeeeeeereiieiiiiiiniiiiiiii.
..................................................................... Wu Dexing Li Welplng Yang Jian(ZOS)

Study on operating ventilation control plan of Zhegushan extra-long tunnel with two-way traffic +---:-
.................................................................................... He Chuan Zeng Yanhua(212)

Comparison for ventilation scheme of Longtan super long highway tunnel -+--ccrveevevieiiicininnnin,
............................................................... Chen Guangming Chen Zhang Hu Yihua(219)

Experimental research on the flow pattern of short section model in blowing and exhausting longitudinal

ventilation system of Qinling-Zhongnanshan highway tUNNE] sereverereretentiiiiateniasatatacssrirsencescnnans
............................................................... Xie Yongh Zhang Sulei Li Nlngjun(227)

Experimental research on height of center partition located at shaft bottom in Qinling-Zhongnanshan high-
Way tunnel ceeeeeeseeineiei Wang Lixin Xie Yongli Li Ningjun(235)
Experimental research on baffle at blowing exit in Qinling-Zhongnanshan highway Tunnel —«+«++eeceveeeee
..................................................................... Xie Yongli Wang Lixin Li Ningjun(242)
Observation and analysis of openings climate in Qinling-Zhongnanshan extra-long highway tunnel ~------
.................................................................. Jin Wenliang Xie Yongli Li Ningjun(248)
Application of longitudinal ventilation on Yanmenjie tunnel — «----eeeereeereresanianiiininiiiesiennininien,
.................................................................. Ren Hui Zhao Minghua Zhou Xinbin(255)
Study for ventilation project of super long highway tunnels on GZA5th national main highway in Wushao-
ling area ««eeeeverererernienetiiie e Han Youxu Tang Xuejun Pang Xiaochong(261)
Study of math model simulation on longitudinal ventilation system of long tunnel «++++seeeeeeeennunnennnnn.
.................................................................. Li Guogiang Cai Xiaofeng Li Jian’ an(268)
Intelligent control of longitudinal ventilating in freeway tunnel --- Weng Xiaoxiong Zhu Xuefeng(273)

Design calculation for longitudinal ventilation in extra long tunnel with air ejecting and blowing system

................................................................................. Lu Kangcheng Wu Yimin(277)
Numerical solution for multi-shaft blow and exhaust ventilation mode in extra-long highway tunnels ----+-
.......................................... Zheng Guoping Wu Dexing Li Weiping Xiang Xiaogiang(286)
Method on ventilation calculation of tunnel operation based on ranking of highway service level ----+++-
...................................................................................................... Qu Zhihao(293)
Research on ventilation network emulation and application about long highway tunnel -+«-==ssssseeress.
................................................ Hu Jinping Xie Yongli Liu Hongzhou Wang Tingbo(301)
3-D numerical simulations of delivery conduit branching place in highway tunnel «-«««:+vesseerrereeernnnn
........................................................................ Yu Shun Li Ningjun Xie Yongli(307)
Discussion on action principle of natural ventilation for traffic wind force «+-+-+++essssernsrermniniiruiieennn.
............................................................... Zhong Xingcan Gao Huixiang Gong Bo(313)

Technology of ventilation control and energy saving on highway tunnel group  ceceeeceeess Han Zhi(321)

[3]



H
5 {

i

Study on influence of contaminant diffusing at exit of continuous and adjacent tunnel -ereceereseereeenes
............................................................... Peng Jiankang Zeng Yanhua He Chuan(326)
Analysis on influence of pollutant diffusion of exit on adjoining inlet in double tunnel ---:-csoeeeereneeeee
................................................... Yang Yurong He Chuan Zeng Yanhua Fan Lei(333)
Analysis of air pollution diffusion in highway tunnel «---cceeceeeveececeenns Jian Xiaochun Liang Li(338)
Research on illumination energy saving technique of highway tunnel ---+-seeeverneeieeeen. Han Zhi(343)
Lighting and traffic security of highway tunnel «++-«+++ssserurmemrriininiiiiiii e
......................................................... Mou Tongsheng Yu Jiandong Wang Jianping(348)
Performance of induction lamps and HPS lamps in highway tunnel lighting ««cocecreeerrecanniiiiiiann
--------------------------------------- Huang Zheng Wu Changhua Chen Wencheng Chen Dahua(354)
Maintenance system research of mechanical and electronic system of Qinling-Zhongnanshan long highway
FUTNEL e vereerrrmenneneerinenteneeeiaeataenreartenearsenrrnensnaanns Xu Yan Wei Cong Yu Zheng(361)
Mechanical-electrical control system of Huangheshan highway tunnel =~ ++ec-eeeeveeenene Li Yongwei(368)
Measure of energy saving on mechanical-electrical system in highway tunnel -+« ceeeeeeeiceiiiii..
..................................................................... Liu Xianghua Cao Li Cheng Gang(375)



F1R

158

yg==}







BERLABBEZEEERE

IR %
(SCEHABRIEBIR LR 100088)

B E AFRAELNBRELREFTERETKERY , EARRENZEFEL )
EHARTPHL, HEEERAWEE RUERABRBRENER, AP, EERFEHER
MHABBEZERRNALBRANTR, ETAR, BTEEEE, AXKEWBABBRHE W
BECEMAPHECTHE  RREARELEREQNRE A A,

X@H NBBRE ZEEE NRTE

Strategies of operation management for highway tunnel

Ma Junfeng

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

Abstract In China, many great achievements have been made in construction of highway tunnel
in past years, but operation management of highway tunnel has great difference comparing with for-
eign advanced level, it is difficult to meet the requirements of highway transportation development.
An important reason results to lacking of investment to software and equipments of highway tunnel
operation management, focusing much investment on highway tunnel construction and less on oper-
ation management. Enhancing operation management and maintenance work and improving capaci-
ty dealing with emergence disasters are discussed in this paper.

Key words highway tunnel; operation management; counter plan
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