The Application Progress of Fire
Engineering in the Construction of
Underwater Tunnel in China



1+ Overview of underwater
tunnel construction in China
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Amount Length(km)

Rail

Away 8900 6000
(In used)

Railway

(Under building) 2500 4700

Highway 6139 4920
Rail

atway 190 821
>4km

Underwater 30 ?




Length

Shiziyang

No. Name () Lane | Time Remark

1 Shanghai 2736 | 2% 2 | 1971 The first unde_rwater
Huangpu Huangpu river

2 | Xiamen xiangan | 8695 |2Xx3|2010 The first under sea

3 | Wuhan Yangtze | 3200 |2X2 | 2008 |The first under Yangtze river
Shanghai Under Yangtze river

4 ) :
Yangtze 8950 2xex1) 2009 Double deck with railway

5 N?tu[ng 3900 | 2x3 |2010| Under Yangtze river
Yangize

6 _Hangzhou 3100 | 2x2 [{2010| Under Qiantang river

ginchun road

7|  Qingdao 8700 |2x3 | 2011 Under sea
huangdao

g Guangdong 10800 | 21 | 2011 Under sea, High-speed

(350km/h) railway
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2 The Fire and Reason in Tunnel






The Tunnel Fire
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ChangYang tunnel in Hubei  Wuxi tunnel in Jiangsu
Ten cars damaged , 2010 24 people died, 2009



The Tunnel Fire
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ChangYang tunnel in Hubei Jingjishan Tunnel in

20 car damaged and 290 Zhejiang, 2006
people escaped, 2010



The Tiinne
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Railway Tunnel in Sichuan,
After Wenchuan earthquick, 2008



e Short circuit of electrical equipment or
cables in tunnels,

« Automobile engine burning

e Brakes burning (tires fire)
 Traffic accident
 Flammable materials loaded
e EfC.










3. Fire Fighting Measure in China



3 The Fire Fighting Measure in China

e 3.1 Ventilation Systems

e 3.2 The Main evacuation modes
e 3.3 Fire Suppression Systems

o 3.4 Accessorial Safety Facilities

e 3.5 Tunnel Structure and Equipment Fire
Resistance Measures

e 3.6 Safety Management



Advantages

Disadvantages
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Advantages

Disadvantages

-Used in most tunnel in China from
1989




Ventilation shaft
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\Ventilation shaft

Exhaust tube

|

Exhaust tube

e

Main tunnel

Refuge passageway \

Service tunnel




Xiamen Xiang’an Tunnel
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3 The Fire Fighting Measure in China
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Ventilation system of long tunnels in China
(selected)

Erlangshan 4160 mountain Semi- Transverse
Dapingli 12290 mountain segmenting Longitudinal
Baojiashan 12100 mountain segmenting Longitudinal
shaft exhaust
ZhongnanShan 18400 mountain segmenting Longitudinal
shaft exhaust
Baiyun 7500 mountain segmenting Longitudinal
Longtan 8700 mountain segmenting Longitudinal
Yeshanguan 8150 mountain segmenting Longitudinal
Kuocangshan 7900 mountain segmenting Longitudinal
centralized exhaust
Shanghai Yangtze 8900 underwater segmenting Longitudinal
river centralized exhaust
Wuhan Yangtze river 3200 underwater Longitudinal ventilation
centralized exhaust
Nanjing Yangtze 3900 underwater segmenting Longitudinal
River shaft exhaust
Xiamen Xiang'an 6050 underwater segmenting Longitudinal
Subsea shaft exhaust
Hangzhou 3300 underwater Longitudinal ventilation
Qingchunlu shaft exhaust
Qingdao Huangdao 7800 underwater Longitudinal ventilation

Subsea

shaft exhaust




1. Evacuation of double tube tunneling with cross-passageway




2. Evacuation of horizontal accessional tunnel

Services tunnel




3. Evacuation of longitudinal refuge passageway
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Tunnel name

5 hanghai
Yang == River

PEOFILE
double deck nhmnel. S5930m.
double tube. 6 traffic lanes

THE METHOLY OF
CROS5-PASS AGE
Cross—passage in every 330m,
a total of 8 fas=zage, refuge

stair in every 2 /0m

shanghai 2363ms double mbe. 4 raffic Esers a0 paszszagessay= are i
L}alian Foad | lanes the diziance of 200m

Eiser

Shatehal 2606ms. double mibe. 4 rafthic Exers bs0 passagesias= ate i
sangsatl Boad | lanes the diztance of 20

MNanjing 3000m s double mibe, & traftfic Eefuge openings i1 2versys
Tangk= Biver lanes s, longiidinal refuse

Hang =hou 3032ma double wbe, 4 fraftfic Eefuge openings are in evers’
ChHantang Fiver | lanes s, longimdinal refmpe
Wuhan Yangize | 32053km » double Wwbe, 4 Eefuge opening= are 1in every

Bisear

raffic lanes

s, longimdinal refmpe

Salatn e
iang “ar
=1ub=sa

o0 under the =23

zervice channel connecting
with the main nnel. esversy
o channels are in the

diz@Eance of 300m




1. Fire Extinguishers 2. Fire Hydrant System



Some worries Accept or not?



The experiment of water spray
system in Wuhan Tunnel

12 s

52s

38s



1. CCTV 2. Automatic fire detection
system




3. Emergency Phone and 4. Speaker and radio
Alarm




3.6 Safety Management

Safety education and training
Traffic control under normal
Management of Dangerous Goods
Good facilities maintenance



4 conclusion

Good design for a underwater tunnel
Reasonable selection of fire safety
facilities

Good management and maintenance
Further fire safety research......

More communication



More future




Thank you !



