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Abstract

The concrete bridge deck at the negative moment position on the top of the pier of the long-span
steel-concrete composite continuous box girder is prone to cracking due to excessive tensile stress
in operation period, so the corresponding pre-stressed steel strands are often required in the struc-
tural design. Considering that most of the rigidity of the composite beam is provided by the steel
main girder, the pre-stressed effect is inevitably transferred to the steel main girder, which is not
sufficient to offset the tensile stress generated by the external load. In order to solve this problem,
the structural design still needs to be equipped with Uplift-Restricted and Slip-Permitted Connection
keys in the pre-stressing area to ensure the absolute influence of the pre-stressed effect on the
bridge deck. This makes the structural design and simulation calculation analysis of the composite
beam extremely complicated. This paper selects a large-span pre-stressed steel-concrete composite
continuous box girder for a certain project under construction, according to the three components of
ordinary reinforced concrete deck, pre-stressed concrete deck and steel main girder, while consi-
dering various factors and key points such as the ordinary shear effect of steel and concrete, Up-
lift-Restricted and Slip-Permitted effect, pre-stressed effect, construction stage division, etc. and car-
ries out overall simulation calculation analysis and research on long-span composite beams. The
results obtained are used to guide the design of the composite beam structure of this project, and
have certain reference value for the structural design and simulation calculation of other large-span
pre-stressed composite bridges on the highway.
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Figure 1. Calculation model of long-span composite continuous beam
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Table 1. Tensile stress value of bridge deck in negative moment area of pier top under jacking method
F 1. AT SEX R ERRN HE

S TiFt- 5 (cm) BB G T B OKFLRL 7(Mpa) HLRL 77 R H (Mpa) R 2
0 8.6 1.92 %
10 8.3 1.92 %5
20 7.7 1.92 %5
30 73 1.92 4

1 45 6.9 1.92 5
50 6.4 1.92 5
100 4.3 1.92 Fa
150 2.1 1.92 =
180 -1.3 1.92 po
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Table 2. Boundary Conditions for Shear and pullout resistance of studs
2. TS AFUR T AIA A &

KA B PUBY BT (KN/m) PURAPBTE R (KN*m [rad])
SDx 1,000,000,000 1,000,000,000
SDy 1,000,000,000 0
Sbz 1,000,000,000 0
R R B
SRx 1,000,000,000 1,000,000,000
SRy 1,000,000,000 0
SRz 1,000,000,000 1,000,000,000
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Figure 2. Abrupt change of interfacial stress in shear zone and non-shear zone

E 2. mEXEMEREXEAAN HERREREER

2.3. IMrEEXI5

GEL B T B, AT DA S X VR 152 ), TR AT DL R AR AR A ) VR M T AR
2R o il TR BRI AR BB 1) B RN AR, oS ARSI TR, CRUE M THIAR I FE T Ak
AT, VR LR IR A E RN 2 b, b S XM TR B D3 AT 7= A o 2) A S 2R e 34N
PRGEFE T AT AR, 1F S AR T AR VR L0 B T RS 97 4, ARG PR S AT TIAR - 25 EE B A A
PR, TR SURE T I TOERE 2, @ xS b b, e R fE & 7, Vit T B
KI5y R4 3 fiR:

Table 3. Construction phase division
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Figure 3. Axial diagram of bridge deck under bearing capacity in positive moment area
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Table 4. Checking table of bearing capacity of bridge deck in positive bending moment area
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Figure 4. Normal stress diagram of upper edge of bridge deck under frequency combination
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Figure 5. Normal stress diagram of upper edge of bridge deck under quasi-permanent combination
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Figure 6. Normal stress diagram of upper edge under bearing capacity of steel main girder
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Figure 7. Normal stress diagram of lower edge under bearing capacity of steel main girder
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Figure 8. Shear value diagram of steel main girder under bearing capacity
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Table 5. Influence of pull-out and non-shear connector on stress of composite beam
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Table 6. Influence of bridge deck construction sequence on stress of composite beam
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