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Abstract

Taking 74 + 160 + 74 m continuous beam arch bridge as research object, which located in the new
Zhengzhou-Wanzhou Railway (Henan Section) crossing the South-to-North Water Transfer middle
line, the integral finite element analysis model of the arch structure and local plate element model
of the joints for arch-ribs and transverse braces were built up based on Midas civil and FEA to si-
mulate ectopic assembling of arch ribs and pushing construction. Tension forces of arch foots to
lock temporarily are calculated and stress and deformation of the main girder are analyzed during
pushing construction. Finally, simulation analysis is made for the unsynchronized pushing and
adjustment of the position arch foot, and the allowable offset is determined and the safety of
bridge construction is ensured.
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Figure 1. General layout of main bridge
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Figure 2. Finite element analysis model
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Table 1. Summary of Dome displacement and Arch foot thrust during deframing
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Figure 3. Vertical deflection value of main Beam during pushing process of Steel Tube Arch (mm)
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Figure 4. Normal stress value of main Beam during pushing process of Steel Tube Arch Roof (MPa)
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Figure 5. Arch rib-transverse brace detail model
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Figure 6. Weld stress with 4 cm misalignment of arch rib (MPa)
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Figure 7. Weld stress with 4.5 cm misalignment of arch rib (MPa)

B 7. HEHEEAL 4.5 cm JBSEN F1(MPa)

2D ELEMENT STRESS
von Mises Stress | hinm*2
+1.50558e+002

k)
+1.41453e+002

o

+1.32008e+002
02%
— +1.22563e+002
03%
— +1.13158e+002

%
— +1 037 32e+002
0.4%
— +3.43073e+001
0.4%
— +6 48521 e+001
0 4%
— +7 54569e+001
0.5%
— +6.6031 Fe+001
06%
— +5 BE0EEe+001

)
— +4 71814e+001
S

— +3.77962e+001
1%

+2.83310e+001

+1.69055e+001
+3 48065e+000

+5 547534=-002

2D ELEMENT STRESS
won Mizes Stress | M/mm™2

+2.206342+002
0.1%
0.1%

0.1%
1 +1.79252e+002

+2.065508+002

+1 93066e+002

—— +1 65499=+002
— +1.51715e+002
+1.37931 e+002
—— +1.24147e+002
+1.10363e+002
— +9.65792e+001
—— +8.279553e+001
——1 +5.90114e+001
S +3.52275e+001

+4 14436e+001

+2.76595e+001

+1.38759e+001
759%
+9.19950e-002

DOI: 10.12677/hjce.2018.76116

974

TARTHE


https://doi.org/10.12677/hjce.2018.76116

Wrfizis <5

UL B R A1 AHSTEEAL 4.5 cm B, IR4EAL 5 KN 714 220.6 Mpa > [6] = 200 Mpa, B
P44 5 B R TN RO A, RS KRR RN, T 5 BRSSO BR s AR AL 4 om B, AR AR AL BRI TR 150.9
Mpa < [6] =200 Mpa, ZEHIAT 4R3Ik, HEh T e 47 L0 FE A Bt BRI 17 B A B i K AS AT ek

4 cmo

2) WERIAL)E, DU AR, RIGAE D PRI a 9B 5.0 cms by SRR

6.0 cmo JEEEN J1iHEEE R 8. 18 9 Fion.

2D ELEMENT ST

—|=|o

e = oy e e R e ]
R| || R R|#|R| R R| R

2.68%

al=|w[m| s [ - ol olo|lo
AP e

Figure 8. Weld stress of support with forced displacement of 5 cm (MPa)
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Figure 9. Weld stress of support with forced displacement of 6 cm (MPa)
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Figure 10. Weld stress in case of lateral bearing forced displacement +2 cm (MPa)
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Figure 11. Weld stress in case of lateral bearing forced displacement +2.5 cm (MPa)
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