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Simulation Analysis and Key Technology of Crash-
proof Steel Box of Large Volume Bridge Pier

BAO Longsheng' ,TAO Tianyang' ,ZHANG Yuanbao' ,ZHAO Tongyu’

(1. School of Transportation Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ; 2. Liaoyang
Municipal Facilities Management Office,Liaoyang,China,111000)

Abstract ; Aiming at the problem of anti-collision of bridge piers in navigable waters, the optimiza-
tion research on the design and construction of anti-collision steel casing is carried out, and the
technical innovation and control measures of the design,assembling,overall lowering and construc-
tion key and difficult procedures of large-volume anti-collision steel casing are put forward.
Through research on navigable waters anti-collision pier steel box construction process and con-
struction of similar engineering experience found anti-collision steel box set of heavy load,assemb-
ling and has high precision, great construction safety risk,so the authors using the finite element
software to crash on steel box construction difficult point in the process of finite element numerical
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analysis. The analysis results support that the maximum combined stress is 53. 3 MPa, within the
maximum axial force 904 kN, assembling platform maximum combined stress is 137 MPa, gantry
crane bearing beam bearing beam maximum stress is 127. 2 MPa, maximum shear stress is 39. 6
MPa, bearing beam maximum deformation is 7.9 mm. The results can meet the design require-
ments of the design,assembly,and putting down construction. According to the analysis and calcu-
lation results, the optimal construction plan is determined to ensure that the design and construction
of the anti-collision steel case meet the construction requirements at all the key point.

Key words : anti-collision steel box ;design ; assemble ; putting down ; bearing platform construction
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Fig.1 Flat surface elevation of main pier
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Fig.3 Internal support combined stress plot

B F1/kN
9.039 68 x 10°

8.33248 x 10°
7.62528 x 10°
6.918 08 x 10°
6.21089 x 10°
\ 5.503 69 x 10”
4.796 49 x 10°

4.08929x10°
3.38210x10”
2.67490x 10’
1.96770x 10
1.260 50 x 10

B4 NEHERIE

Fig.4 Internal support axial force diagram
2.2 MEEMEHERRER THIZT

(DK

JEARE AR T RAEH | i FEUCHT2R 1
W B2 AR AR AR, AW I AR AR TR ST A T
T, I TTFL AL 555 S5 00 A8 Aol FL 0 3 A A2 A
RE XTI AR M 227. 6t 6 IR il 7 ik



1054 Tk B SOR S e AR (A R R SE R

o535 3%

AR AT ] B AT AR 5 S PR A T LA B
ATTREE DB FHTAE BT REas4 B e 4=
HiZEmEs 1. 67 m. - KAEEUNRL S Fis.

EAPERE G N 1L 1 R
Al DL I A i A g3 B B A 4y i ok
71.37 t.83.42 t.76.8 t F173. 44 t, /3 Ei 3t i
KN 1R 137, 1 MPa, 3 2 i T BE 5K
F1 EHPEETERN SR

Table 1 Box assembly platform stress distribution table
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Fig.9 Bearing beam deformation diagram
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