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ABSTRACT Since recently developed Ultra-High-Performance-Concrete (UHPC) provides very high strength, stiffness, and
durability, many studies have been made on the application of the UHPC to bridge decks. Due to high strength and stiffness of UHPC
bridge deck, the structural contribution of top flange of steel girder composite to UHPC deck would be much lower than that of
conventional concrete deck. At this point of view, this study proposes a inverted-T shaped steel girder composite to UHPC deck. This
girder requires a new type of shear connector because conventional shear connectors are welded on top flange. This study also
proposes three different types of shear connectors, and evaluate their ultimate strength via push-out static test. The first one is a stud
shear connector welded directly to the web of the girder in the transverse direction. The second one is a puzzle-strip type shear
connector developed by the European Commission, and the last one is the combination of the stud and the puzzle-strip shear
connectors. Experimental results showed that the ultimate strength of the transverse stud was 26% larger than that given in the
AASHTO LRFD Bridge Design Specifications, but a splitting crack observed in the UHPC deck was so severe that another measure
needs to be developed to prevent the splitting crack. The ultimate strength of the puzzle-strip specimen was 40% larger than that
evaluated by the equation of European Commission. The specimens combined with stud and puzzle-strip shear connectors provided
less strength than arithmetical sum of those. Based on the experimental observations, there appears to be no advantage of combining

transverse stud and puzzle-strip shear connectors.
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Fig. 1 Schematic diagram of conventional composite
girder and inverted-T composite girder
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Table 1 Push-out test specimens

Deck Stud Puzzle-strip
Specimens| thickness| d h R | EA

(mm) | (mm) | (mm) | (mm) | (mm)
PS 100 100 22 - - 3
PZ 100 - - 40 10 3
PSZ 100 100 22 40 10 3
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Fig. 2 Push-out specimen for lateral stud shear connector (PS)
(unit: mm)

Table 2 Mix proportions of K-UHPC

W/.b Cement Silica Filler Fine Water Steel fiber
ratio fume aggregate | reducer

16.5 mm 1%
02| 1.0 [025] 0.3 1.1 0.016 19.5 mm 1%
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(a) Front view (b) Side view

Fig. 3 Push-out specimen for puzzle-strip shear connector (PZ)
(unit: mm)
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(a) Front view (b) Side view

Fig. 4 Push-out specimen for lateral stud and puzzle-strip
shear connector (PSZ) (unit.: mm)
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Table 3 Push-out test results
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Fig. 5 Longitudinal crack at left deck of PS-A specimen
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Fig. 6 Relative slip vs. ratio of applying force to design
ultimate force for PS specimens

Table 4 Test results with respect to design ultimate load

Specimens | 1— P, ./ Py | Average Eﬁiﬁggﬂ;ﬁi C}iij‘f;]
A 26 %

PS | B 31 % 26 % fj}lg
C 22 %
A 36 %

PZ | B 37 % 40 % Eq. (3)
C 46 %
A 3%

PSz| B 1 % 1 % Eq+ (11:21(.14(3) 2
C 3%
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