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Crashworthiness performance of corrugated steel plate-steel clad

composite anti-collision facilities

SONG Honghong
(China Railway 20th Bureau Group No. 1 Engineering Co., Ltd., Suzhou, Jiangsu 215151, China)

Abstract: In order to investigate the impact response and failure mode of corrugated steel plate-steel clad composite anti-collision
facilities, the nonlinear finite element model of ship striking bridge equipped with anti-collision facilities was built with LS-DY-
NA. The accuracy of numerical simulation method was verified hy comparing the experimental and numerical results of impact
tests on steel box. Parametric studies were conducted to clarify the influence of impact velocity, thickness of steel panel and im-
pact angle on the performance of anti-collision facilities. The research results demonstrate that the finite element method can pre-
cisely predict the deformation of steel box. Considering the strain rate effect of steel material, the differences between the experi-
mental and numerical results of sag depth and peak acceleration are both less than 10%. It is also found that impact velocity, steel
panel thickness and impact angle have great influence on the protection elfect of anti-collision structures. The anti-collision facili-
ties have a good protective effect in different impact conditions, and exhibits its good impact resistance and wide applicability in
bridge protection.

Keywords: vessel-bridge collision; steel clad composite anti-collision facilities; corrugated steel plate; impact force; finite element

analysis
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Research on Reinforcement Optimization Method of Truss Bridge Joints

ZHANG Limin
( China Railway 20" Bureau Group Co. Ltd., Xi’an Shaanxi 710000, China)
P

Abstract: In order lo solve the problem of insufficient joint sirength during the demolition of through concrete-filled steel
tubular truss bridge, a comprehensive joint reinforcement scheme of bolted section steel at the bottom chord flange, welded
channel steel at the web member, welded steel plate at the end triangle area and new web members is proposed. Based on the
“whole-part” analysis method, three connection schemes of new web members and original joints are compared and analyzed,
and the joint structure after reinforcement is optimized. The results show that: (1) after strengthening, the peak value of web
member stress decreases by 47. 6% , and the peak value of bottom chord stress decreases by 44.4% ; (2) using the connection
scheme of welding the new web member and the original joint, the maximum stress value of the joint is far greater than the
design strength value of the steel, which does not meet the stress requirements of the joint; (3) in the connection scheme of the
new web member and the original joint pasted to the gusset plate, the buckling load is about 5.5 times of the corresponding load
under the maximum load condition, but the maximum stress of the joint is large, which does not meet the stress requirements of
the joint; (4) the maximum stress value is relatively small in the scheme of welding the new web member with the original joint
and grouting inside the concrete-filled steel tubular at the joint. The outer side of the original member is reinforced with channel
steel, so the stress of the joint meets the requirements. The connection method of Scheme 3 is recommended.

Key words; concrete-filled steel tubular truss bridge; joint reinforcement; whole-part analysis method; optimal design;

scheme comparison
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Construction Technology of Integral Synchronous
Jacking of Long-distance Composite Box Girder
ZHAO Gangjie
( No. 1 Engineering Co. Lid. of CR20G Suzhou Jiangsu 215153 China)
Abstract: Relying on the integral jacking construction of Nanhe super large bridge this paper studies the
integral synchronous jacking construction technology of long-distance composite box girder the jacking
control technology of force balance multi-point frequency conversion speed regulation automatic control
technology of active force static pressure support mechanical protection jacking control system of integral
jacking long-distance is applied through reinforced concrete bollard girder underpinning the whole
bridge is jacked up by using the active and follow — up jacking and PLC hydraulic synchronous jacking
control system so that the bridge can reach the design elevation.
Key words: bridges; box girder; jacking; hydraulic system
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