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Abstract

Due to the small structural height of the prestressed low-ribbed t-beam bridge and the small
torsional stiffness of the main beam, the transverse distribution of the force on the bridge will
be different from that of the ordinary t-beam when the bridge is under stress, and the mechani-
cal properties of the transverse beam will also change. In order to understand the mechanical
properties of the mid-span transverse beam of the prestressed low-ribbed T beam bridge and
master the reasonable calculation method of the mid-span transverse beam of the prestressed
low-ribbed T beam bridge, based on the finite element method of the whole bridge and the
theory of eccentric pressure, this paper analyzes the mechanical behavior of the mid-span
transverse beam of the prestressed concrete low-ribbed t-beam bridge, and then makes a com-
parative analysis with the field test results. The results show that the cross section stress is li-
nearly distributed along with the beam height. The maximum error of the finite element method
is 9.4% and the minimum error is 1.5%. The maximum error of the eccentric pressure method is
27.7% and the minimum error is 10.5%. The neutral axis position calculated by eccentric pres-
sure method deviates from the actual neutral axis position. It is concluded that the transverse
beam is in good working condition. The finite element analysis method of the whole bridge can
well simulate the mechanical behavior of the transverse beam of prestressed low-ribbed t-beam
bridge. It is not suitable to calculate the internal force of the transverse beam of the prestressed
t-beam bridge by using the theory of eccentric pressure. The theoretical calculation of eccentric
pressure method is not accurate enough, and the reason is that the effective flange width calcu-
lation of the compression flange plate is not reasonable enough.
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Figure 1. Test the longitudinal loading position
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Figure 2. Working condition 1: lateral loading position of load
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Figure 3. Working condition 2: lateral loading position of load
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Figure 4. Arrangement of measuring points
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Figure 5. Finite element model
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Table 1. Design parameters of T beam
= 1. T RS
TiH HiE
24K/ (m) 15.96
2 i/(m) 0.86
TR/ (m) 14.96
F 5E/(m) 7.5
Wi 4% 52/ (m) 6.0
A R 58 B/ (m) 1.6
Table 2. Geometric characteristic parameters of T beam section
F=2. T REE/LTHMESH
WiH gk
S AR T T A/ (m) 0.489
T R R/ (m ) 0.0314
BT MR/ (m®) 0.008
rh A i P/ (m) 0.573
Table 3. T beam steel wire bundle
2 3. T PNELEELR
Rebr AR/ (R HAUBRU() B BN A T B R (mm)
g 2 7 15.2
g 2 7 15.2
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Figure 6. Influence line of transverse distribution of load on 1# beam
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Figure 7. Influence line of transverse distribution of load on 2#
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Figure 8. rl section internal force influence line
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Figure 9. r2 section internal force influence line
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Figure 10. Stress calculation cross section of transverse beam
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Table 4. Stress comparison in working condition 1
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RIGHF T SRR IG AT o 7105
b=
4{H/(Mpa) ¥ % EYE/(Mpa)  H{H/(Mpa) BRZEN(%) H{H/(Mpa) RZEN(%)
HY1 ® -0.86 5.8 17.4
0.01 -0.87 -0.91 -0.71
HY1 b -0.88 3.4 19.3
HY2 ¥ 0.93 6.5 16.1
0.005 0.925 0.87 0.78
HY2 1k 0.92 5.4 152
HY3 7§ 3.13 22 10.5
0.06 3.19 32 28
HY3 b 3.25 15 13.8
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Figure 11. Comparative analysis of stress in working condition 1
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Table 5. Stress comparison in working condition 2
F5. LR2NAkE
I 7T KN STy o JE 1%
I A5
#4ii/(Mpa) Y75 % F34{H/(Mpa) $1H/(Mpa) WRZE/(%) A/ (Mpa)  RZEN%)
HY4 ¥ -1.91 42 27.7
0.005 -1.905 -1.99 -1.38
HY4 1t -1.90 47 273
HYS5 & 0.96 73 583
0.015 0.975 1.03 1.52
HY5 b 0.99 4.0 53.5
HY6 ¥ 4.60 8.7 13.0
0.015 4585 5.00 52
HY6 1t 4.57 9.4 13.8
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Figure 12. Comparative analysis of stress in working condition 2
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