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Fig. 1 Typical structure diagram Fig. 2 Main dimensions of the test girder/mm
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Fig. 3 Elevation drawing of the test girder /mm
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Fig. 6 Distribution of prestressed steel bar of the test girder /mm
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Fig. 7 Prestress tensioning for test girder Fig. 8 Dynamic data acquisition model of test girder

20201 4 P 20204
20202 4 P 20205

L Wi

B9 RXBRREEABBREHHRE

Fig. 9 Layout of pressure sensors
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Tab.1 Effective prestress values of test girder

(g KB 120 kN BRI K 9K $LT) % 140 kN i Jp 5 5% 9K $LT) %5 160 kN i Jp 5 5%
Z Je WA S 1 ) /kN Z Je WA S J) /kN ZJE WA B J) / kN
20201 86. 88 118.03 137.03
20202 81.01 112. 39 133. 39
20204 80. 62 112. 86 132. 86
20205 80. 45 110. 10 130. 10
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Fig. 10  Finite model of the test girder Fig. 11 Finite element mesh of the corrugated steel webs
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Fig. 12 Wave pattern of corrugated steel web/mm
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Study on dynamic characteristics parameters of equal section
composite box girder with corrugated steel webs

JI Wei, LIU Shi-zhong , LIN Peng-zhen

(Key Laboratory of Road Bridge and Underground Engineering of Gansu Province,
Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract ; In this paper, a continuous box girder bridge model of corrugated steel webs is analyzed, using the ANSYS finite-ele-
ment method, to evaluate its vertical fundamental frequency. Experimental test is conducted on the continuous box girder bridge
model of corrugated steel webs to verify the finite-element model. There is good correlation between the results from the tested
model and the finite-element analysis. The parameters considered herein are the number of the diaphragm, prestressing force,
wave pattern of corrugated steel web and the span length. The results show that the span length influences significantly the fun-
damental frequency of such bridge. The number of the diaphragm, prestressing force, wave pattern of corrugated steel web have
little effects on the fundamental frequency of such bridge. The vertical fundamental frequency estimation formula of the continu-
ous bridge in code (JTG D60-2004) is not suitable for the continuous box girder of corrugated steel webs, thus empirical expres-
sions for the fundamental frequency of such bridges were deduced.

Key words: composite box girder; vertical fundamental frequency; model test; corrugated steel web
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Analysis on the seismic dynamic characteristics of
soil-structure interaction system by Catastrophic Theory

WANG Zhi-qiang , SHEN Jian-hong

(School of Management, Qingdao Technology University, Shandong Qingdao 266520 ,China)

Abstract: Under earthquake loading, the dynamic characteristics of structure can be reflected better when soil and struc-
ture are analyzed by a system. On a simple model of soil-structure interaction system. the kinetic energy and deformation
energy are calculated. The dynamic equations of soil-structure interaction system derived by Lagrange Equation can be at-
tributed to the cusp catastrophe model which takes structure amplitude as state variable. The analysis by cusp Catastrophe
Theory shows that because of nonlinear spring, the system has the frequency characteristics and the soil-structure interac-
tion system does not produce a “resonance” phenomenon in linear systems. When the control points (u,v) get across the
bifurcation set of cusp catastrophe model, structure amplitude and vibration phase will change and the structure amplitude
changes with the earthquake frequency, i. e. the earthquake frequency change has path effect on earthquake dynamic char-
acteristics of soil-structure interaction system.

Key words: soil-structure interaction , catastrophe theory . nonlinear, dynamic characteristics
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