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Abstract: Ultra-High Performance Concrete (UHPC) has a great potential for the application in composite
construction and steel structure strengthening. The interface between UHPC and steel plate is important to the
composite behaviour of the entire structure. In this paper, five kinds of interface between non-steam-cured UHPC
and steel plate were investigated through a series of pure-tensile and push-out tests. The interface treatments
included smooth plate; embossed plate; epoxy based adhesive with sprinkled-in aggregates, pre-bent steel rebar
welding; and headed stud connecting. The results shows that UHPC has low and unreliable adhesion to the steel
plate; the embossed steel-plate interface and the epoxy based adhesive interface have higher adhesion strength but
brittle failure under tensile or shear loads without constraint; the pre-bent steel rebar welding and headed stud
connecting treatments demonstrate evident regularity and ductility after initial interface adhesive failure, but little

increase on shear capacity is observed by imposing constraint. Furthermore, the behavior of stud connection
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interface was specially discussed in this paper. It was found that classic theory and current codes of practice

significantly underestimate the capacity of cone failure of UHPC, and an assumption of variable angle failure

surface was suggested. In addition, an exponential function model for the load-slip relationship of headed studs in

UHPC was calibrated and verified by the test results.
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Fig.3 Preparation and loading method of pure-tensile test
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Table 1 Variable of pure-tensile specimens
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Table 2  Variable of push-out specimens
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Fig.7 Typical P-u curve of the pre-bent rebar welding
interface
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Fig.8 Two failure modes in the stud connecting interface
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Fig.9 P-u Curves of the two failure modes of the stud interface
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Fig.10 Failure modes of push-out specimens
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Table 6 Push-out test results
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Table 7 Comparison of classic theory, codes and test results
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Fig.11 Variable angle failure surface of UHPC cone failure

W, TS REE I E . SR E B AR ET S2 0
Bl R 5 2 5 2 ke el A AN S 50000
3.4 RBETEE-ERIRE
Ollgaard" 4 H 7 28 i 1R 5T 17 40 R AR A
V=V, (1-e)" @)
Horh, Vv, KEET IARBRGTBT AR . BRI TE
FE AR ET DU By Ak 3 ) A AN
W:mwzua<mggg 3)
YT AR ER T, RGNS s R
N 944 kN, AN 549 kN, PN KT
REHEA 90.6 kN, iR I 5 A B AR 4T
BT, {EARAT A UHPC W EISZ )1, RIEHE R A Y
5 FEE TR AR 2K T
MR 7SR T i e S i e e th 42, XF(2)
KEZE m. n TR E, FHE TR
R ARsptE, A3 n=3mm', m=0.5, W& 12
Fizs, MIAERY B0 NI R A58 J VR 6t - Y 22 560 ek 3
B K (n=1mm™", m=0.558!""), ix J& H1 T- UHPC
SO SRR ) ) - o DS E MR o N D
WK T AR TN, Kim 2508125235 78 UHPC Ke4THEH
IS LSRRI R« broE G e B 5
R & RIF(P, B NKE 2 mm 52
B A E 7).

1.0}
0.8}
s 0614
e
Eam/ :
i — A
0.2 -eeee HIE VR AL
0 0.5 1.0 1.5 2.0
E#s/mm

12 B0 B 5 A 45 S e
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