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Fig.1 Cross section of main beam ( mm)
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Fig.2 FEA model and number of bearings
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Tab.1 The ratio of the support reaction force after and before bearings hanging in the air
-3 TH!I TH2 TH!1 TR2 THI TH2 TH1 THR2 T8I T# 2
Ekcd Al R A2 KX A3 R A4 RB AS 3
Al 0.000 0.000 1.421 1.427 0.859 0.869 0.980 1.427 0.971 0.000
A2 2.704 2.204 0. 000 0.000 1.667 1.453 0.871 0.000 0.896 2.204
A3 0.358 0.329 1.699 1.894 0.000 0.000 1.941 1.894 0.243 0.329
A4 0.941 0.932 0.919 0.913 1.428 1.453 0.000 0.913 2.286 0.932
A5 0.976 0.976 0.982 0.982 0. 868 0. 869 1.419 0.982 0.000 0.976
Bl &3 B2 k% B3 k& B4 k% BS R#
B1 0. 000 0. 000 1.434 1.437 0.883 0.888 0.959 1.437 0.946 0.000
B2 2.687 2.457 0.000 0.000 1.638 1.535 0.941 0.000 0.820 2.457
B3 0.521 0.501 1.641 1.708 0.000 0.000 1.739 1.708 0.461 0.501
B4 0.868 0.855 0.955 0.952 1.513 1.535 0.000 0.952 2.505 0.855
B5 0.953 0.952 0.963 0.962 0. 890 0.888 1.426 0.962 0. 000 0.952
Cl A% C2 k%% C3 k% C4 KR C5 K%
Cl 0. 000 0.000 1.432 1.439 0.884 0. 889 0.959 1.439 0.946 0.000
C2 2.682 2.413 0. 000 0.000 1.642 1.522 0.941 0.000 0.818 2.413
Cc3 0.525 0.503 1.636 1.719 0.000 0.000 1.756 1.719 0.457 0.503
c4 0.873 0.859 0.957 0.953 1.496 1.522 0.000 0.953 2.465 0.859
C5 0.954 0.953 0. 964 0.963 0.891 0.889 1.428 0.963 0. 000 0.953
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Tab.2 The ratio of the cross beam’s largest internal force after and before bearings hanging in the air

B GE T&R 1 TH2 TH1 T8 2
= EWH BWA EWH 6N ESE  GBE  ESE  NEE
BI 19.266 12.845 13.275 10. 505 1.193 63.780 1.057 42.651
B2 11.866 7.557 9.222 6.919 15.805 11.097 13.781 8.136
B3 10. 893 9.118 7.244 7.244 14.124 10.755 10. 627 7.016
B4 10.793 12.237 6.919 9.222 18.902 12.607 13.781 8.136
BS 16.799 18. 184 10. 505 13.275 0.945 70.767 1.057 42.651
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Tab.3 The ratio of the main beam’s shear after and before bearings hanging in the air
. Bl 4% B2 &% B3 %% B4 K B5 £%
BMUOE el Tm2z T®i Im2 THI TR2 Tl IH2  TR1 T2
IE  0.08 0.12 1.37 1.37 0.89 0.90 0.96 0.96 0.95 0.95
B1 ffi -0.03 0.03 1.45 1.44 0.88 0.89 0.96 0.96 0.94 0.95
IE 2.57 2.24 0.08 0.18 1.60 1.45 0.95 0.96 0.84 0.88
B2 il 2.76 2.34 -0.03 0.11 1.66 1.49 0.94 0.96 0.82 0.87
B3 IE 0.56 0.57 1.59 1.63 0.10 0.14 1.68 1.63 0.52 0.57
fi  0.51 0.52 1.65 1.70 0.00 0.05 1.75 1.70 0.47 0.52
IE 0.8 0.88 0.96 0.96 1.44 1.45 0.17 0.18 2.29 2.24
B4 h 0.88 0.87 0.96 0.96 1.48 1.49 0.09 0.11 2.39 2.34
E 0.96 0.95 0.97 0.96 0.90 0.90 1.40 1.40 0.10 0.12
BS fi  0.95 0.95 0.96 0.96 0.89 0.89 1.44 1.44 0.01 0.03
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Tab.4 The ratio of main beam’s negative bending moment after and before bearings hanging in the air

5 B Bl %% B2 &% B3 &% B4 %% BS k3
IRl IMR2 IH/! TITH2 THI TH?2 TH1 TITH2 TH? IHR?2
Bl 0.85 0.86 0.93 0.93 1.00 1.00 1.00 1.00 0.97 0.97
B2 1.20 1.19 0.89 0.89 1.06 1.06 1.00 1.00 0.98 0.98
B3 0.98 0.98 1.06 1.06 0.89 0.89 1.06 1.06 0.98 0.98
B4 0.98 0.98 1.00 1.00 1.05 1.06 0.89 0.89 1.20 1.19
BS 0.98 0.97 1.00 1.00 1.00 1.00 1.05 1.05 0.86 0.86
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Influence of Bearing Hanging in the Air on the Structural
Performance of Xi Zhang Cun Bridge

ZHU Xiao — qing, CHEN Huai, YU Pin - de

( School of Civil Engi ing, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The structural performance influence of bearings hanging in the air on the continuous girder bridges
composed of 5 “T” beams in cross was calculated. The Xi Zhang Cun Bridge FEM model was established using
the grillage method, and the change of cross beam and main beam’ s internal forces and support reaction after
bearings hanging in the air is given in this article. The result shows that: peripheral bearings hanging in the air
are relatively dangerous; Compared with the original bridge, support reaction force can be increased to 2.704
times. The ratio of the largest shear after and before bearings hanging in the air is between 6.919 ~19.266 and
the ratio of maximum positive and negative bending moment are 18.9 and 70. 76. Bearing hanging in the air cau-
ses the shear and bending moment of the main beam increasing. In a word, the impact of structural performance
of peripheral bearings hanging in the air is greater than that of middle bearings hanging in the air.

Key words: continuous girder bridge; structural performance; finite element method ; bearings hanging in the

air



