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Abstract: To investigate the behavior of precast concrete (PC) beams with pressed steel sleeves under impact

loads, a total of 6 beams with pressed steel sleeves connection of 3 different assembly types, and 2 cast—in—place
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reinforced concrete (RC) beams were tested under free—falling drop—weights, while 4 corresponding beams were
tested under static load. The assembly form included mid—span splice, end splice, and composite beam forms. The
research focused on the effects of different hammer masses and impact velocities on the dynamic responses of the
precast concrete beams under the same impact energy, including failure modes, mid—span deflection, impact force,
and deformation energy. The results obtained are as follows: the failure modes and crack development of RC and PC
beams with different splicing types are basically consistent, but the cracks in mid span splicing beams are more
concentrated at the splicing part, and the overlapping of splicing sections and impact positions is more unfavorable to
the structure. The pressed steel sleeve is reliable as the assembly and connection form of precast concrete beams.
When the impact energy of 6 762 ] remains unchanged, the increase of impact mass from 230 kg to 400 kg has little
effect on the peak impact force. But the average impact force has increased, and the increase in amplitude of the
three types of splicing PC beams exceeds 25%. The maximum deformation energy consumption of PC beams with
different splicing types is equivalent to that of RC beams, with a ratio of input energy ranging from 50% to 70%.
Except for the mid—joint precast beam, increasing the impact mass at the constant energy increased the maximum
deformation energy consumption of the test beam more than 15%.

Key words: pressed steel sleeve connection ; precast concrete beams ; impact loading; dynamic response
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Tab.1 Parameters of beams specimens

ggg Fom ::fﬁ e DU M L
A-W-0 M 2818 2814 $8@100 €30
A-W-1 Bt ZE 2018 2814 $8@100 €30
A-W-2 HhEk 2418 2814 $8@100 €30
B-W-0 B 2818 2414 $8@100  C30/C40
B-W-1 Pz sk 2018 2814 $8@100  C30/C40
B-W-2 L 2818 2814 $8@100  C30/C40
C-W-0 #2018 2814 $8@I100  C30/C40
C-W-1 Wit sk 2818 2814 $8@100  C30/C40
C-W-2 L 2818 2814 $8@100  C30/C40
D-W-0 B 2818 2614 $8@100  C30/C40
D-W-1  &A/F ZiEk 2818 2814 $8@100 C30/C40
D-W-2 Ak 2018 2614 $8@100  C30/C40
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Tab.2 Measured compressive strength of concrete cubes

JRUE 1558 /M Pa
B ER — - =
1 w2 w3 Tt
C30 31.40 32.16 28.74 30.77
C40 42.40 37.72 38.88 39.67
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Tab.3 Measured steel bars material properties
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Fig.1 Design diagram of test specimens (unit: mm)
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Fig.2 Fabrication process of test specimens
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Tab.4 Parameters of cold pressed sleeve
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Fig.3 Drop hammer impact test device
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Fig.4 Layout diagrams of strain gauges on the reinforcing bars of

the test beams (unit: mm)
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Fig.5 Layout diagrams of strain gauges and displacement meters

on concrete (unit: mm)
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Fig.6 Static test device
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Fig.7 Failure mode of beams under static loading
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Fig.8 Load-midspan deflection curve of the beam under

static load
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Fig.9 Bottom reinforcement and sleeve strain vs mid—span de-

flection curve of the beam B—W-0
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Tab. 5 Loading system for impact test on beams
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it pue S| )
. L Py
G Filit/kg  #/m )
(m+s™)
A-W-1 i 230 3.0 7.67 6762
B
A-W-2 400 1.725 5.81 6762
B-W-1 ] 230 3.0 7.67 6762
B-W-2 PR 400 1.725 5.81 6762
C-W-1 bt 230 3.0 7.67 6762
C-W-2 PrER 400 1.725 5.81 6762
D-W-1 ) 230 3.0 7.67 6762
=ats’
D-W-2 400 1.725 5.81 6762
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Fig. 10 Failure mode of beam under single impact loading
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Fig.12 Comparison of mid—span deflection of beams
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Fig.13 The influence of impact mass on mid—span deflection
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Fig. 16 Impact force load—deflection curves at mid—span
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Fig. 18 Strain—time curves of steel and concrete
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