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Analysis of Cross Section Mechanical Properties of Steel-concrete
Composite Beam Under Negative Bending Moment

Liang Xian', Duan Shujin'>, Meng Lijun'"?

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of Roads and Ratlway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; In order to compare the static behaviors of different type of composite beams under negative ben-
ding moment, the whole process analysis of stress on cross section for steel-concrete composite beam, double
composite beam and composite-laminated beam were carried out to get the moment-curvature curves of the beam
section. Combined with an engineering example, the moment-curvature curves of the three types-four species
composite beam sections and the corresponding stiffness at each stage were obtained. The maximum crack width
of the three types of beams under service load were calculated and compared each other. The analysis results
show that: after the top concrete slab cracking, the stiffness of the double composite beam, the common com-
posite beam (with 30 mm thick bottom steel plate) and the composite-laminated beam are almost equivalent; the
ultimate bearing capacity of the double composite beam is the highest one in the three type beams. The cracking
moment of composite-laminated beam is about 2~3 times that of other two type beams; and its cracking width
is only 3% of other types of beams under service load. Therefore,the composite-laminated beam section is more
suitable to the negative bending moment region of the continuous composite beam.

Key words: double composite beam; composite-laminated beam; common composite beam; negative

bending moment region;bending stiffness; whole process analysis;crack width
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Damage Identification of Stay Cables Based on

Wavelet Packet Analysis and Support Vector Machine

Li Yanqiang, Liu Deyun

(Mechanics Engineering Department, Shijiazhuang Tiedao University, Shijiazhuang 050043 ,China)

Abstract . Stay cables are the main force component of cable-stayed bridge. The damage of cables directly
threatens the operation safety of cable-stayed bridge. A new damage detection method based on wavelet packet
analysis and support vector machine (SVM) was proposed to detect the damage of stay cables in this paper, The
acceleration response of the anchorage point of the cable and the girder was decomposed according to the wavelet
packet theory, and the energy change rate index of the wavelet packet was constructed. The index was used as
the input parameter of SVM, the stiffness reduction of cables was defined as damage factor and used as the out-
put of SVM and the damage of stayed cable as the output of SVM were identified and located. The numerical
verification of the single tower cable-stayed bridge in the laboratory was carried out. The resuits show that the
damage identification method based on wavelet packet analysis and SVM can detect the damage of stay cables ac-
curately, and the influence on results by input vector position and the number of input vectors is very little,
With the increasing of the damage degree, the average forecast error is gradually reduced. It is shown that this
method is robust to noises.

Key words:stay cable;damage identification; wavelet packet analysis; SVM;energy change rate



