
Six major factors threaten the safety of bridges

Traffic volume is
 continuously increasing

The standard for bridge
 construction is relatively low

Construction quality issues

Overweight and oversized vehicles Natural disaster Natural aging of materials and structures



The significance of bridge health monitoring

Design flaw - Tacoma Narrows 
Bridge

Overload - Baoshansi Bridge Ship collision accident - 
Jiujiang Bridge

For important bridge structures, if the health status of the bridge 
structure is not monitored in real-time over a long period of time, it will 
be difficult to timely detect and eliminate potential safety hazards in the 
structure. Once the structure experiences partial failure or insufficient 
overall bearing capacity, it will inevitably affect the normal use of the 
bridge structure, and even cause catastrophic major accidents.

Therefore, to ensure the safety and durability of large bridge 
structures and reduce or avoid significant damage to national property 
and people's lives, it is a general trend and of certain significance to 
carry out health monitoring of large bridge structures.



The necessity of health monitoring

The traditional inspection method has many shortcomings, which limit its direct and effective 
application to the health inspection of large bridges. (i) It requires a large amount of manpower, 
material resources, and financial resources, and has many inspection blind spots; (ii) it is highly 
subjective and difficult to quantify; (iii) it lacks comprehensiveness; (iv) it affects normal traffic 
operation; (v) it has a long cycle and poor real-time performance

checkmonitor diagnosis repair



According to the requirements of the specifications, the following bridge…

serial number bridge type span

1 girder bridge ＞ 150 meters

2 cable-stayed bridge >300 meters

3 suspension bridge >500 meters

4 arch bridge >200 meters

Beam bridge (cantilever beam) cable-stayed bridge suspension bridge Arch bridge (masonry arch bridge)

Monitoring requirements



Main monitoring items

• Vehicle load, wind speed and direction, temperature and humidity, rainfall, earthquake/ship collision, structural vibration spatial displacement 
• Spatial displacement, main beam deflection, inclination, expansion joint displacement, structural strain, cable tension



A center Research and Exchange Center for Big Data on Highway Traffic Infrastructure 
Maintenance

APP Web

Inspection (including construction monitoring) maintenancestructural monitoring

Three types of 
terminals

Three major 
businesses

Internet of Things equipment

A pedestal Beiwei Cloud

        Under the "1331" unified business architecture system, the IoT cloud platform integrates 
and fuses monitoring data with detection and maintenance data, achieving collaborative work, data 
connectivity, and flat management on the same platform, and laying the foundation for life cycle 
data analysis.

IoT Cloud Platform



   T h e  I o T  c l o u d 
platform, independently 
developed by Beimicro, 
integrates  versat i l i ty, 
openness, universality, 
and AI+IoT+BIM.

BIM

Artificial Intelligence

Big Data Analytics

Internet of Things

Modern Information Technology

multi-source data fusion

data integration

Collection Control

data preprocessing

Monitoring visualization

graded warning

Trend Forecasting

Structural condition assessment
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Highlights of IoT cloud platform



Feature 1: Versatility - A versatile Internet of Things (IoT) cloud platform integrating online monitoring for 
large structures such as bridges, tunnels, roadbed slopes, and architectural venues;
Feature 2: Openness - open platform integration, open data encryption, open algorithm expansion, and open 
device access;

Characteristics of IoT cloud platform



Feature 3: Universality - It can be widely integrated with structural monitoring devices of all types, from all manufacturers, 
and in all hardware networking (DTU, gateway, communication module, cloud-cloud docking) forms;
Feature 4: AI+IOT+BIM - Internet of Things + Artificial Intelligence + BIM Application Platform;

Characteristics of IoT cloud platform



Digital Understanding of Road Management and 
Maintenance Business



Road management and maintenance business system 
architecture



Digital platform architecture for road management and 
maintenance operations



Digital road asset management system



Digital road asset management system



Digital road asset management system



The overpass bridge on the main line of Tongjiang Avenue and Xicheng Road is located in Wuxi City 
and serves as an important access route to the north of the city. An auxiliary road is set up under the 
bridge, with a width of 9.5 meters and a clearance of 4 meters. The total length of the main overpass 
bridge is 1456.1 meters. Tongjiang Avenue adopts a prestressed concrete continuous box girder, which 
is a single box with double sections. The central pier is equipped with two independent supp…

Project Overview

lProduct: Real-time feedback of bridge data through inclinometer equipment;
lData: By combining on-site video footage and meteorological data, potential safety hazards can 

be promptly identified and early warnings issued;
lCloud platform: Collect data through products, integrate big data platforms, and provide securit…

Solution

customer value

lBased on the angle change data, the overload status of vehicles can be known in real-time and 
intuitively
lAnalyze deflection data to predict health conditions in advance and provide scientific reference 

for maintenance…

Typical application case - Wuxi Xicheng 
Road Viaduct



Typical application case - Jiangyin Yangtze River Bridge

The Jiangyin Yangtze River Bridge serves as a river-crossing passage connecting Jingjiang City and Jiangyin City in 
Jiangsu Province, China. It was a key construction project during China's "Ninth Five-Year Plan" period and acts as 
a "throat" project for the Tongjiang-Sanya National Highway Trunk Line and the Beijing-Shanghai National 
Highway Trunk Line in China's "two vertical and two horizontal" highway backbone network. Beiwei Sensing, in 
collaboration with Jiangsu Jiaotong Science and Technology Group, has established a comprehensive set of effective 
safety monitoring measures for bridge monitoring, ensuring the safety of the bridge.

Project Overview

l Product: Real-time feedback of bridge data through inclinometer equipment;
l Data: By combining on-site video footage and meteorological data, we can promptly identify and issue warnings for 

potential safety hazards;
l Cloud platform: Collect data through products, integrate big data platforms, and provide data for security analysis 

and early warning

Solution

customer value

lIt reduces the workload of manual patrol inspection and ensures personnel safety
lStandardized personnel and equipment management, with informationization and real-time 

management
lProvide early warnings to prevent safety accidents caused by hidden dangers



Typical application case - Jiangyin Yangtze River Bridge

Cable force variation

Main beam deflection



Jiangyin Yangtze River Bridge Anomaly Event - Mid-span 
Deflection Warning



Jiangyin Yangtze River Bridge Anomaly Event - Mid-span 
Deflection Warning



• Beipanjiang Bridge in Guizhou (the world's highest bridge) • Tianjin Binhai Bridge

• Guizhou Yachi River Bridge• Wuhai Lake Bridge

Other bridge projects that Beiwei Sensing has participated in include the Beipanjiang Bridge in 
Guizhou, the Yachi River Bridge, the Wuhai Lake Bridge, the Tianjin Binhai Bridge, the Dachong 
Yongjiang Extra-large Bridge, the Chu River Bridge in Nanjing, and so on. Based on the specific 
conditions of each bridge, we ensure their safety and health.

Overview of other projects

• Xintongyang Canal Extra-large Bridge • Runyang Yangtze River Highway Bridge

• Xuzhou Heping Bridge• Shijiu Lake Extra-large Bridge

Other application cases



Yangzhou Beichengzi River Bridge  Guizhou Azhui River Bridge

 Nanjing Chuhe River Bridge Dachong Yongjiang Extra-large Bridge

Other application cases



Wuhu Second Yangtze River Highway Bridge

 Changzhou Weidun BridgeMa'anshan Yangtze River Highway Bridge

Wuxi Huaqing Bridgechongqi bridge

Jinta Bridge

Other application cases



Professional evaluation


