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Introduction to China’s 
National Expressway 
Network

�

National Expressway Network

• From 1990-2005 China constructed 
approximately 41,000 km of high-
grade tolled expressways

• Plan to have some 80,000 km of 
expressways connecting all cities > 
200,000
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�

�

Network Development

• During early stages of development 
roads were often in easy terrain

• As network is expanding it is 
entering mountainous areas

• New projects have significant 
numbers and lengths of tunnels

�
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Tunnel Safety Issues

�

Tunnel Safety Challenge

• Need to respond to an incident 
promptly

• Tunnels require:
� Proper design
� Appropriate monitoring systems
� Integrated management plans 

involving:
o Operators
o Public Security Bureau
o Fire Departments

�

Emergencies …

• Self-rescue key principle
• Firefighters may take 40 minutes to reach 

incident
� Need early warning
� Clearly identifiable escape routes

• China has not yet had a major 
expressway tunnel emergency 
� Systems relatively untested
� Lack of recognition of importance of investing 

in tunnel safety
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��

Role of ITS

• The biggest potential risks in China are:
� Tunnel monitoring designs
� An over-reliance on manual systems 

� Potential co-ordination issues during 
emergencies

• ITS presents an opportunity to improve
� Efficiency of tunnel monitoring
� Enhancing operational efficiency during 

emergencies

Examples of ITS and 
China’s Tunnels

�	

Safety Requirements
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��

Control Centres

• Required for all 
Category A tunnels

• Responsible for:
� Traffic control
� Disseminating 

information
� Emergency response

• Effectiveness 
depends on:
� Technology
� Qualified, trained 

personnel

��

Monitoring Systems

• Video monitoring and automatic incident 
detection
� Typically at 150 m intervals
� Little use of automatic recognition
� Pedestrian through crossings seldom monitored

• Automatic fire detection
� Various approaches: video smoke detection, 

optical-fiber linear heat detection cable

• Visibility, CO and airflow velocity monitoring
• Traffic flow monitoring with loops, ultrasonics, 

etc.

��

Traffic Signals and VMS

• Traffic signals
� Installed above entrances
� No traffic signals inside the tunnel

• No automatic barriers to stop traffic 
entering

• Lane control 300-500m above each lane
• Limited use of VMS inside tunnels
• Designs based on single direction traffic

� No signals/signs at exit portals
� No control signs for bi-directional emergency 

use
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��

Communication Systems

• Emergency telephones every 200 m for 
Category A/B tunnels
� Often no illuminated signs or protected areas

• Communications for emergency services 
(radio or mobile telephones)
� No fire control panels at tunnel entrances

• Emergency audio messages for tunnel 
users (radio or loudspeaker PA)
� Could be improved with fire bells

What Next?

��

Highway Tunnel Safety Guide 

• Bank procured “Construction Project 
Consultants Inc.” of Japan to prepare 
guide

• Objective to assess adequacy of tunnel 
designs from a safety perspective

• Identify ITS (and other) opportunities that 
should be looked at during design stage

• Based on evaluation of Chinese and 
latest international standards
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��

Key Tunnel Safety Elements

Need to reach 
consensus on 
which apply to 
different 
categories

	�

Guide

• Expect Guide to be completed by 
early 2007

• Will be available for download from 
www.worldbank.org/eaptransport

The End


