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A Guide to the Research Laboratory for Dynamics and
Vibration of Structures

Civil Engineering Department, Northern Jiaotong University

I. Graduate Programs

This laboratory is founded in 1981. It offers graduate programs leading to the
Master degree of Engineering and Doctor degree of Engineering. These programs
are flexible and may involve concentrations in dynamics and vibration of bridge
structures, wind-induced vibration of bridges, earthquake engineering (especially,
aseismatic design of bridges), theory of dynamic reliability, or any combination of
them. The dissertations are also within these fields.

I1. Laboratory Facilities

The lab has facilities for instruction and research in the structural vibration area,
including signal processor, electromagnetic shaker, microcomputer, etc. while the
other equipments, such as universal testing machine, fatigue machine, photoelastic
equipment, etc. are located in the other department.

Modal analyzer

Signal processor 7T17-S Signature analyzer
4 channels Sound intensity analyzer
Data processing computer
Digital data recorder Record digital data
DR-2000c 16 channels
Portable data recorder Record analog data
SR-50¢ 14 channels
Data logger 7V13 Measure strain DC voltage, stress, temperature, 200 points

Measure vibration of structure Range +/—0.3G

Accelerometer 510
Frequency response 0.03~250 Hz

Max. thrust 20 (kg. f)

Electr: ics vi -
ectrodynamics vibrator D-20 Breuanioy rangs (1~ D00 EE
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I11. Main Research Activities

1. Dynamic Properties of Bridges

The dynamic properties of bridges (especially for railway bridges) are analyzed
by the ambient vibration survey (AVS). The results of AVS are compared with
theoretical analyses. The comparatively special bridges studied by us are:

(1) The curved-track railway bridge.

(2) The Hongshui River Bridge, the first cable-stayed, reinforced concrete
railway bridge in China.

(3) The slant-legged rigid frame bridge.

(4) The concrete skew rigid frame for railway bridge.

2. Dynamic Behavior of Bridges Under Moving Loads

The impact coefficient of the Chinese Railway Engineering Code was studied
theoretically, while the experimental study was carried on by the China Academy of
Railway Sciences, the neighbor to our university.

On the other hand, some special problems have also been studied:

(1) Dynamic response of high piers under train loads and its influences on the
running vehicle stability. The vibrating characteristics of high piers and the dynamic
responses of vehicles moving on bridges are discussed by theoretical analyses,
numerical calculations and field test.

(2) Dynamic analysis of orthotropic curved bridge and its stochastic response.
The superstructure of curved highway bridge is treated as an orthotropic curved plate.
It is analyzed by the use of finite strip method. The stochastic response is only
calculated theoretically under some assumptions.

(3) Analysis of lateral vibration of Langer girder railway bridge.

3. Earthquake-Resistant Design of Bridges

There are several codes and regulations for earthquake-resistant design of

various engineering structures and systems in China, which were administered by

a number of competent organizations, each having its own historical development to

8
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some extent. The most important Chinese code is the aseismic design code for
industrial and civil buildings compiled by the Chinese Academy of Building
Research. Its basic tenets are expected to be reflected in various other codes and
specifications. Our lab is engaged in the research of earthquake-resistant design
for railway bridges. This subject is a part of the revised new specification for
earthquake resistant design of railway engineering construction compiled by the
Ministry of Railways.

In addition, some concrete problems are also studied:

(1) Aseismic design of high piers of railway bridge.

(2) Aseismic design of Langer girder railway bridge.

(3) Aseismic design of curved railway bridge.

4. Study on the Aerodynamic Stability of Slender Bridge-Hangers

The wind tunnel tests are still unavoidable as a design aid. This study is going on now.

S. Dynamic Reliability Theory

Our lab is a member of the research group on the reliability research of railway
structures. A revision of Chinese railway bridge design code based on reliability
analysis is now in preparation. The research theme of our laboratory is the stochastic
characteristics of the earthquake and wind loads for railway bridge design. The
stochastic load combination problem is also absorbing interest. The problem of design

wind load for Chinese railway bridge is studied now.

IV. Main Staffs

CHEN Yingjun, Director, Prof. of Civil Eng.
YU Xizhe, Associate Prof. of Civil Eng.

XU Guobin, Associate Prof. of Civil Eng.
WANG Daotang, Associate Prof.

XIA He, Lecturer

YAN Guiping, Lecturer
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WANG Naisong, Lecturer
GAO Ri, Lecturer
HUANG Xunye, Engineer
WANG Gang, Engineer
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CHEN Yingjun, WANG Daotang. Dynamic behavior of bridges under random
loading and dynamic reliability problem. Computational Mechanics in Structural
Engineering. Amsterdam: Elsevier, 1992: 398-441.
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