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Tab.3 The strain measurement values of NO. 16 under loading condition 1
b= —ZnE — R ok~ 3 1.4 ZHmE papn BAR R E B A
£ R L HHME EHE HEE Bt BERK
1 19.4 30.1 40.8 45.7 4.1 10.0 0.89
2 18.5 26.5 32.5 40.9 2.5 7.7 0.79
3 15.5 19.5 29.9 33.7 2.3 7.7 0.89
4 8.5 10.6 16.3 18.6 1.4 8.6 0.88
128 5 -0.5 -0.3 -1.5 1.8 0 0.0 —
6 -0.5 -0.4 -0.5 0.8 0 0.0 —
7 -0.5 -0.5 -1.5 -0.3 -0.1 6.7 —
8 -1.0 -0.4 -1.0 -3.3 -0.1 10.0 0.30
9 -0.5 -0.3 -0.5 -4.2 -0.1 20.0 0.12
1 9.3 10.6 13.5 18.4 0.8 5.9 0.73
2 0.7 1.8 9.5 10.6 0.4 4.2 0.90
/4 g5 3 0.0 0.9 0.8 1.8 0.1 12.5 0.44
4 -0.4 -0.2 0.5 0.9 0.0 0.0 0.56
5 -0.4 -0.3 -0.9 -0.2 0.0 0.0 —
6 -0.1 -0.3 -0.3 -0.2 0.0 0.0 —
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Tab.4 The test strain values of No.2 pier

MERS mER/ we HB/pe BRKNE/ %
1 -4.6 -0.6 12.1
2 -6.9 -0.6 8.4
3 -5.8 -0.4 6.7
4 -7.6 -0.5 6.6
5 -5.7 -0.7 11.6
6 -5.4 -0.5 9.3
7 -6.6 -0.7 11.0
8 -5.8 -0.3 5.7
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Tab.5 Comparion calculated value and

test values of reaction fone of No.2 pier kN
WMERES MBLWE MBITEE WAIRRER
1 -106.6 -117.3 0.91
2 -122.9 - 187.3 0. 66
3 -132.8 -187.3 0.71
4 -97.6 -117.3 0.83
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Analyze on Static-dynamic Loading Detection, Diseases and Reinforce
of a Long Span Concrete Truss Arch Bridge

OU Yao-wen'*, ZHOU Chao-yang'

(1. School of Civil Engineering, Central South University, ChangSha,410075, China;2. LiuYang industrial town construction de-
velopment Co. LTD Changsha Biomedical Park ,410331,China)

Abstract: To assess the loading quality of bridges, it is necessary to establish FEM, static loading experiment
was designed. Stress and strain parameters such as the maximum horizontal thrust of arch feet ( condition 1),
the boom axial force (condition 2) , the biggest negative moment of arch feet ( condition3 ), the most-positive
bending moment of the main arch ring ( condition 4) and longitudinal beam ( condition 5) under different
working conditions were calculated by ANSYS; Modal and dynamic deflection were calculated by Midas. As
an example, in the 16th across, the surveyed vibration frequency of the bridge is 12% at average higher than
theoretical calculation one, namely the dynamic loading stiffness can’t meet the design requirements. Howev-
er, the reinforcement and the maintenance must be put forward into. Three kinds of methods were compared at
construction difficulty, efficiency. This mean can be used in similar long-span bridges both home and abroad
for testing and repairing reinforcement.

Key words: long-span; static loading; dynamic loading; reinforcement
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Wind Resistance Optimization of Spatial Truss
Structures by the Tooth-shaped Method

HUANG You-qin, WANG Yan-ping, FU Ji-yang, LIN Jun-hong, WU Jiu-rong

( Engineering Technology Research and Development Center for Structural Safety and Health Monitoring in Guangdong Province,

Guangzhou University, Guangzhou 510006, China)

Abstract; Optimization studies on wind-sensitive structures focus on high-rise buildings, and large span spa-
tial structures have seldom been involved. For optimization problems with a lot of design variables, the criteria
method is usually effective. Design theory and numerical program of wind resistant optimization for complex
spatial truss structures are firstly presented. Then, a real double-layer cylindrical reticulated shell is optimized
based on the equivalent static wind loads from wind tunnel tests, discussing the influences of area lower limit
and full stress step. The results show that the total structural weight is decreased by 48% when the maximum
stress is less than the initial correspondent. By setting area lower limit, suitable area distribution is obtained,
and material performance is fully made use of to achieve less structural weight.

Key words: spatial truss structures; wind resistance optimization; criteria method; ray step; area lower limit



