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Safety Analysis of Existing T-beam Bridge with Transverse
Connection Damage

LIANG Qianxue, LI Zengke
( Guangxi Transportation Science and Technology Group Co., Ltd., Nanning, Guangxi 530007, China)

Abstract ;: An existing reinforced concrete simply supported T-beam bridge was taken as an
example to analyze the consistency between the theoretical deflection of finite element and
the measured value of static load test under different transverse connection simulation
methods. The structural reliability index was calculated by direct probability analysis
method, and the influence of model fitting degree on the bridge safety evaluation results
was studied. The proposed comprehensive evaluation method of load test and reliability
theory adopts the theoretical model calibrated with measured values to analyze the
structural reliability, which guarantee the accuracy of the statistical parameter of the basic
random variables and realize the existence of transverse connection damage T-beam bridge
bearing capacity of the correct judgment.
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Fig.1 Elevation view of a reinforced concrete simply supported T-beam bridge
1313
56.5 1200 56.5

\|_\ U U U U U U L|/
144 24 3Hp AR SHifk 6#3L THik 8#R

Hifii:cm

2 EREHRELES TR EMENEAER

Fig.2 Layout drawing of the upper structure cross section of a reinforced concrete simply supported T-beam bridge
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Table 1 Measured deflection results of mid-span section under full load in various working conditions

B3t
TR
THIFE TR
1# 2# 3# 4# S# 6# T# 8#

1 1E# 1.78 5.87 10.04 11.96 11.90 9.23 5.51 1.70
2 1 A -0.29 1.01 2.29 4.99 8.20 14.56 12.90 11.50
3 Rz 11.81 13.26 14.76 10.40 5.68 1.36 0.71 0.02
4 3 1E# 2.16 5.58 9.25 13.59 13.24 10.03 5.96 1.88

5 PAr 0 0.81 1.25 5.68 10.75 14.70 13.21 11.73
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Table 2 Description of the finite element model lateral connection simulation mode
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Table 3 Measured deflection and calculated deflection result of T-beam under center load conditions

A7 mm
T B85

T B

1# 24 3¢ 44 54 6# T# 8#
TH1 1.78 5.87 10. 04 11.96 11.90 9.23 5.51 1.70
T 4 2.16 5.58 9.25 13.59 13.24 10.03 5.96 1.88
iz 1 5.80 7.53 9.14 10.10 10. 10 9.14 7.53 5.80
izl 2 5.68 7.49 9.20 10.21 10.21 9.20 7.48 5.67
i3 4.43 6.70 9.93 11.56 11.57 9.93 6.68 4.32
PR 4 1.22 2.70 13.42 15.21 15.21 13.43 2.70 1.21
R 5 0.11 0.76 15.30 16.38 16.38 15.30 0.76 0.11
B 6 1.75 5.99 10.99 13.81 13.78 11.01 6.01 1.73
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Table 4 Measured deflection and calculated deflection result of T-beam under eccentric load conditions

B mm
T R4
T
1#(8%) 24(7#) 3#(6#) 4#(5#) 5#(4#) 6#(3#) TH#(2#) 8#(1#)
TH2 -0.29 1.01 2.29 4.99 8.20 14.56 12.90 11.50
TH3 0.02 0.71 1.36 5.68 10. 40 14.76 13.26 11.81
TH5 0.00 0. 81 1.25 5.68 10.75 14.70 13.21 11.73
1 -0.33 1.94 4.37 7.01 9.75 12.19 14.22 16. 04
L 2 -0.68 1.68 4.20 6.97 9.82 12.37 14.47 16.35
155 3 -0.52 1.41 3.63 6.63 10.42 13.23 14. 60 15.80
i3t 4 0.19 0.45 1.10 4.03 13.16 17.37 14.88 14.01
i 5 -0.02 0.02 0.19 2.73 14.38 19.17 14.94 13.77
i 6 0.32 1.25 2.31 5.96 11.52 14. 86 14.62 12.35
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Fig.3 Comparison of transverse distribution of T-beam deflection under various working conditions
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Table 5 Probability distribution and statistical

parameters of random variables R.S; and SQ
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Table 6 The comprehensive influence coefficient of resistance and the standard value of each random

variable under different transverse connection simulation models

;i-gg k| Egj iﬁéﬁrﬁ/ iiﬂffrﬁ/ 5 Ry/ (KN - m) Sq./(KN = m) S, /(KN - m)
g 8# 16. 04 11.73 0.731 1.085 1 850 914 707
: i T# 14.22 13.21 0.929 0.986 1 846 914 641
g 8 16.35 11.73 0.717 1.092 1850 914 717
? g T# 14.47 13.21 0.913 0.994 1 846 914 647
Ul 8# 15.80 11.73 0.742 1.079 1 850 929 689
’ gk T# 14.60 13.21 0.905 0.998 1 846 914 646
g 8# 14.01 11.73 0.837 1.032 1 850 981 598
! i o# 17.37 14.07 0.810 1.045 1 846 875 793
g 8# 13.77 11.73 0.852 1.024 1850 975 173
: g 6% 19.17 14.07 0.734 1.083 1 846 862 850
Uy 8# 12.35 11.73 0.950 0.975 1 850 947 627
° g 6% 14.86 14.07 0.947 0.977 1 846 890 688
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Table 7 Statistical parameters and reliability indicators under different transverse connection simulation models

BIEHLF1/ (KN - m)

TEZZR/ (KN + m)

MR/ (KN + m)

(VA= A
M Ty M, T, Ky s

g 246 1 348.0 928 40.0 565 48.7 3.37
: gt 210 7 298.0 928 40.0 512 44.2 2.57

g 247 7 350.3 928 40.0 573 49.4 3.38
? gt 207 1 292.9 928 40.0 517 44.6 2.43

g 244 8 346. 1 943 40.6 551 47.5 3.33
3 g 205 3 290.3 928 40.0 516 44.5 2.37

g 234 1 331.0 996 42.9 478 41.2 3.13
! gt 183 7 259.8 888 38.3 634 54.7 1.26

hg 2323 328.5 989 42.6 138 11.9 4.90
: g 166 5 235.4 875 37.7 680 58.6 0.44

g 2212 312.7 961 41.4 501 43.2 2.79
o i 2148 303. 8 903 38.9 550 47.4 2.63
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