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Vertical Connection Design and Quasi-Static Loading
Analysis of Prefabricated Anti-collision Barrier
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Abstract ; Three design schemes for vertical connection of assembled concrete guardrail are put
forward , which are the combination of pre-buried H section steel welding and grouting anchor
connection ( the scheme 1), pre-buried inverted T section steel welding and grouting anchor
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connection ( the scheme 2) ,and “double loop rebar anchoring” embedded connection ( the scheme
3). It will solve the problems of poor shear resistance and durability, single design of vertical
connection and high cost of installation in assembled concrete guardrail. By considering the
construction and reinforcement of the vertical connection, the corresponding finite element models
of barrier-bridge deck plate were established,and the quasi-static loading analysis of prefabricated
barrier was carried out. The research analyzes the ultimate bearing capacity and failure
characteristics and makes a brief comparison between manufacturing process and relative cost. The
results show that the maximum bearing capacity of the three kinds of barriers are 600 kN,340 kN
and 400 kN respectively. The scheme 1 shows inverted trapezoid yield failure, and the scheme 2
and 3 show stress concentration and overall overturning. The scheme 1, which is about the
combination of pre-buried H section steel welding and grouting anchor connection, meets the
design requirements of SA grade bridge guardrail, and has the advantages of simple process and
lower relative cost. It is selected as the optimum scheme, which can provide reference for the
research and application of assembled guardrail.

Key words: prefabricated concrete barrier; vertical connection design; quasi-static loading; finite

element analysis
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