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Research on T-Beam System with Diaphragm Based on Intelligent Construction

LIU LANG, TAO Qiyu, XU Qigang

(Sichuan Highway Planning,Survey,Design and Research Institute Ltd., Chengdu, Sichuan 610041, China)

Abstract: The traditional precast T-beam faces issues such as excessive diaphragms, difficult formwork
installation and removal, and low levels of intelligence in intelligent bridge construction. To address these
issues, this paper focused on the optimization of the number of diaphragms and the application of prefabricated
diaphragms. By analyzing different diaphragm configuration schemes and comparing the contributions of
prefabricated diaphragms and precast diaphragms to the lateral stiffness of the bridge, this paper deeply
explored the impact of diaphragms on bridge performance. The research results indicate that the T-beam system
with fewer diaphragms is feasible in intelligent construction, but the system without diaphragms places higher
demands on the performance of bridge decks. Additionally, compared to precast diaphragms, prefabricated
diaphragms contribute less to the lateral stiffness of the bridge, and their use increases the stress on bridge
decks. Furthermore, the installation position of diaphragms has a significant impact on the lateral stiffness of
the bridge.
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Figure 1 T-beam formwork without diaphragm
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Figure 2 T-beam formwork with diaphragm
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Figure 3 T-beam with prefabricated diaphragm
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Figure 4 Model of T-beam bridge
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Figure 5 Partial load arrangement of vehicle
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Table 1 Maximum deflection of T-beam with different

numbers of diaphragm
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Figure 6 Deformation and stress diagrams of T-beam

with two end diaphragms (unit:MPa)
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Figure 7 Deformation and stress analysis of T-beam with two

end diaphragms and five intermediate diaphragms(unit: MPa)
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Figure 8 Deformation curve of T-beam with different

numbers of diaphragm
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Table 2 Natural vibration frequency of T-beam with

different numbers of diaphragm
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Table 3 Wet joint stress of T-beam with different

numbers of diaphragm

PR L 7% 7 T A
] ) . ) ) IR BE T
i R A 1 K TP, R4 o i 2 N
B YR
$1/MPa  J#/mm  HHOE/ %
T 5 B AR 2.7 0.131 100 1.54
2 38 i 185 Py 2.6 0.128 95 1.59
2 3 v 19 P+
B 1.5 0.076 75 2.72
138 i B
2 3 i 6% T+
B 0.7 0.050 65 4.00
338 i
2 3 i 6 T+
B 0.4 0.041 62 4.80
538 i e
2 1 Ui 6% I+
B 0.040 61 4.90
6 18 A
2% 3 0T 2 AN 1 A B Al B, 65 ) A T 2 AR

4 M TED MR T 42 % AP FRCOR W THD MR 4 A 2 6%
Vi E U B AR 2 7 BE ) 59 S5 AR Be i ML R L
R 7 I SRR R RN S AR RS AN T 4 AR it
5T [R] AE OR R) BR 2R Y B2, A0 AN IR R B AR L T
PR R B T 240K . Mk E 1 PR A I8
PR 24 R A AR, Y S E DL B Y TR B
Jo AR AESE L A R EUEACIREE B 2R/ .
23 HERREHERIRZ ANZ

ZE A B A G ERT Y 4 1A fr 4%
X R AT A A A 1) 7 B e B A b ) B K
EESSERCE - RN /L M Ny Y T $ DA
R R SR MR A PR

R4 FTRERTGEBTREREZ HHER
Table 4 Diaphragm stress of T-beam with different

numbers of diaphragm
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Figure 9 Computational model
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Table 5 Stress of T-beam bridge deck and diaphragm

under different H values
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