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Simulation analysis of large span steel pipe arch in construction stage
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Abstract;: With the increasing number of long-span continuous beam-arch composite bridges in China, the
construction quality of steel pipe arch has an important influence on the structure of bridge completion stage and
operation stage. It is necessary to study the mechanical behavior of steel pipe arch in the construction process. In
this paper, ABAQUS finite element analysis software is used to create different construction stages of steel pipe
arch, and analyze the mechanical characteristics such as stress and deformation of steel pipe arch in each
construction stage. The calculation results show that the stress state at the foot of the steel pipe arch should be paid
attention to in the construction stage of the steel pipe arch. After the completion of the steel pipe arch assembly,
the arch top and the arch bottom at the bracket position bear tensile stress and compressive stress respectively.
After the steel pipe arch support is removed, the entire steel pipe arch is under compression and the compression
degree at the bottom of the arch is greater than that at the top of the arch under the action of the cable force value
of 1 074. 4 kN. During the overall longitudinal movement of the steel pipe arch, the stress of the steel pipe arch
changes between —12.49 MPa and 11. 10 MPa. Due to the effect of the temporary cable at the arch foot, there is
the maximum compressive stress at this position. In the construction stage of the completed bridge, the
compression degree of the vault of the steel pipe arch decreases from the arch center to both sides, and the
compression degree of the arch bottom decreases from the arch foot to the arch center. Through the finite software
analysis and calculation, the stress and linear of the steel pipe arch meet the requirements of the specification.
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Fig. 1 Continuous beam arch composite bridge effect diagram
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Fig. 2 Layout of stress measuring points of steel pipe arch
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Fig. 3 Layout of steel pipe arch line measuring points
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Tab. 1 Material parameter table
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Fig. 4 Post assembly model of steel pipe arch
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Fig. 5 Displacement and stress cloud diagram of steel pipe arch
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Tab. 2 Steel pipe arch section stress
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4/8 3.5 —6. 67 5.61 —6.23
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Fig. 7 Temporary cable number for steel pipe arch
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Fig. 8 Demolition stage of steel pipe arch support
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R B 5 BRME/KN  SZfE/kN
1 545. 52 -
— ¥ 2 587.79 517.58
v Bt MR 3 587.79 411. 07
4 545. 52 -
1 692. 72 -
H M 2 742.12 954. 79
i Bx BHE IR 3 742.12 658. 33
4 692. 72 -
1 861. 6 -
= B 2 934. 3 967. 21
i Bt L PFBR 3 934. 3 749. 61
4 861. 6 -
1 979. 6 -
| SEUUZH 2 1074.5 1074. 44
i B MEHRRR 3 1074.5 858. 44
4 979. 6 -

Wi 3 1550, MR ¥ it B i e B 2 2 A
B, FIH ABAQUS @#iit5, BARGRZ2e6 5
I 2 Ty B 75 W sk B (B, BE & B 20 S 2 R bR,
I B AL D Ak 7K S 46 7 AS D 34 0, I B R R B
WAWHE . X ETHFEENER 2. 3 MR IE
S 1074.5 kN, 5 S2i{E— .

FF I I 22 2% ) SO EC AR N R AE A B oA |,
PR HEE AT B A 1 2 RS S AT, B B R RV
F17%3 43. 3M Pa, LTS a]f7 858 — 1. 66 mm, AR
TCR IR RS = E il 9 R

Shises el

(Avg: 100%) -
+4.332¢+01

Max:+4.332e+01

Min:+2.027e-02

+2.027¢-02

(a) RN, ST =B (AL MPa)



82 [T 7S = S N SN

¥ RERFHEMD %55 %

Max:+3.104e+00

Min:=5.001e+00
N 4 =

o m—

u,u2 S
BEREr ‘
+2. et &
! +1.753e+00 \
+1.077e+00 X \
+4.021e-01
-2.732¢-01
-9.485¢-01
—-1.624¢+00
-2.299¢+00
-2.975¢+00
-3.650e+00
—-4.325¢+00 X >
-5.001e+00 A

(b) FE L [0 7S (AL mm)

9 WEHNNZEREEMCE
Fig. 9 Stress cloud diagram and vertical displacement of

steel pipe arch
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Fig. 10  Vertical displacement of steel pipe arch after

temporary cable tension
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Fig. 12 Stress cloud diagram and vertical displacement of

steel pipe arch
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