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Study of static and dynamic behavior of T-shape rigid frame
bridge reinforced by prestressed external tendon

XIANG Yi-qiang, YAO Yong-ding, HU Feng-qiang, JING Long-jiang, ZHU Wei-guo
(Institute of Traffic Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: According to the fact that most defects of this type of bridge are related to loss of
prestress, the main method to reinforce old T-frame bridges is to compensate loss of prestress by
increasing prestressed tendons. In order to evaluate the effect of this method, the static and
dynamic behavior of a T-frame bridge reinforced by prestressed external tendons was analysed by
3D finite element method, and the field test study was also made. The results show that the
strength, rigidity, shear resistance and bearing capacity of old bridge have been greatly improved,
but partial vibration frequencies of T-frame bridge are close to master frequency of external
tendons, so shock absorbing measures should be taken to prevent external tendons from fatigue
failure.
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Fig.1 T-shape rigid frame bridge reinforced by
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Fig. 2 Theoretical analysis model of Seven Stars Bridge
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Fig.3 Test sections and distribution of observation points
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Tab.1 Comparison between measured and theoretical deflections of T-frame
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Tab.2 Comparison between measured and theoretical stress of concrete T-frame under the maximum loading condition
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MBI R AR Wi 5 LB - -
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Mm-1 1.322 2.217 0. 60 0. 68
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AR 1. 936
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Mm-4 2. 450 1. 886 1.30 1.27
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m-2 0. 457 1.933 0.24 0. 24
R R TAR 1. 902
-3 0. 897 1.937 0. 46 0. 46
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Fig.4 Dynamic load test on distribution of observation points
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Tab.3 Comparison the values between measured frequencies

and theoretical frequencies of prior six

Bk | BIB | B2B | WIB | Bl | BOH  HWEH
FLPWHHAE| 1.875 | — | 3.750 | 4.063 | 4.375 | 5.625

IBIGHAE| 2.049 | 2.276 | 3.558 | 3.635 | 4.233 | 5.265
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Fig. 6 Acceleration-time curve of prestressed concrete

T-frame under jumping truck test at cantilever
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Fig. 7 Acceleration-time curve of external tendon 1 in

prestressed concrete T-frame under jumping truck
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Fig. 8 Acceleration-time curve of external tendon 2 in

prestressed concrete T-frame under jumping truck
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Tab.4 Measured master frequencies of T-frame and

external tendons under truck running

HEF | WK % g /km » h™!
£ T R 5 10 20 30 40

TRR#| 7.500 | 4.063 | 3.750 | 4.375 | 3.750

—¥%E |{kshE 1| 8.125 | 8.125 | 8.125 | 8.125 | 8.125

%k 2| 8.438 | 8.438 | 8.438 | 8.438 | 8.438
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