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Fig.1 Calculating model of the

prestressed concrete beam
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Fig.2 Reinforcement model of the

prestressed concrete beam
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Tab.1 Unitary training sample

WL / H—4 H—-w G AE
kN BiRE @, w, W; w, W, wg
0 0.000 0 0.0000 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
20.0 0.1111 0.055 1 0.1324 0.1425 0.087 4 0.006 4 0.074 6
40.0 0.2222 0.316 8 0.316 8 0.286 4 0.198 9 0.1452 0.184 3
60.0 0.3333 0.452 4 0.4929 0.4315 0.311 1 0.284 7 0.329 6
80.0 0.444 4 0.5357 0.569 0 0.487 1t 0.466 8 0.358 0 0.440 3
100.0 0.555 6 0.660 2 0.7375 0.542 8 0.624 0 0.4650 0.586 9
120.0 0.666 7 0.786 0 0.789 1 0.736 4 0.760 8 0.596 0 0.698 5
140.0 0.777 8 0.899 2 0.854 4 0.8392 0.8329 0.714 2 0.8106
160.0 0.8889 0.942 6 0.9337 0.989 6 0.949 2 0.856 7 0.887 2
180.0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
x2 B-UEHARHEE
Tab.2 Unitary testing sample
WL f / H—fe i V3 — 1 i) Il 5 B A
kN BirfE W, w, @, W, s W
70.0 0.388 9 0.494 0 0.5309 0.459 3 0.389 0 0.3213 0.3850
90.0 0.5000 0.597 9 0.6532 0.5149 0.545 4 0.4115 0.513 6
110.0 0.6111 0.723 1 0.763 3 0.639 6 0.692 4 0.5305 0.642 7
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Identification of the Effective Pre-stress in Prestressed Concrete Beam
Based on Support Vector Machine

LI Qing-fu, XIN Bao-bing, LI Ke

( School of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The performance of the prestressed concrete structure was closely related to the effective pre-stress,
because of complex factors , the losses of pre-stress was very difficult to be accurately detected both in theory
and practice. The correlation between the natural frequency and pre-stress has been proved by the theory of
structural dynamics and model test. Based on this fact, according to the theory of dynamic testing, using finite
element analysis method, six natural frequencies of simply supported beam were calculated under different pre-
stressing conditions and the support vector machine training sample was built. After the learning of the support
vector machine, the relationship between the natural frequency and pre-stress was established. Simulation on
three different pre-stress shows that the support vector machine has higher recognition accuracy than the BP
neural network and the identification of pre-stress based on support vector machine is feasible.

Key words: effective pre-stress; support vector machine; vibration frequency; finite element



