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Fig. 1

Model size and its reinforcement
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Tab.1 Mechanical property of steel

Wik B/ W/ JEMsR O WBREE e e (oo )
mm mm’ J/MPa J/MPa 1%/MPa 2

PC1420 7.1 39.59 1286 1467
PC1420 10.7 89.90 1314 1443
HPB235 8 50. 30 335 394
HRB335 16 201. 10 437 647

200 000 0.024 8
200 000 0.012 9
210 000 0.005 5
200 000 0.031 9
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Fig. 3 Loading setup
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Tab. 2 Contents of model structure pseudo-dynamic test

T 0
o e MOk RRE R

TR MR (i%?g 23 N (e AL
1 EL35 341.7 1.02 150 30 0.05
2 TAFT35 152.7 2.29 150 30 0.05
3 TJ35 104. 2 3. 36 150 30 0.05
4 EL100 341.7 2.93 150 30 0. 05
5 TAFT100 152.7 6.55 150 30 0.05
6 TJ100 104. 2 9. 60 150 30 0.05
7 EL200 341.7 5.85 250 50 0. 05
8 EL400 341.7 11.71 450 80 0. 05
9 EL600 341.7 17. 56 450 100 0.08
10 EL700 341.7 20.49 450 100 0.10
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Tab. 3 Test process and principal results

T2 fok SRy )i/

T b 7% (7 N LIRS i ik
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4 EL100 7.90 46.10  ZREEIE RN
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Fig.5 Hysteretic loops of base shear and lateral displacement of the second floor under pseudo-dynamic test
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Fig. 7 Integrated graph of hysteretic loops at each stage
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Fig. 8 Comparison between displacement time history curves of the first and second stories under different accelerations
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Fig. 9 Displacement time history curves comparison under different accelerations in the first and second stories
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Pseudo-dynamic experimental research on high-strength concrete
frame structure reinforced with high-strength rebars

CHEN Xin'*, YAN Shi""?, JI Bao-jian’

(1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China )

Abstract: An experimental research on high-strength concrete ( HSC) frame structure reinforced
with high-strength rebars is presented. The pseudo-dynamic tests were performed for 1/2 scale frame
model with two floors and two bays using MTS loading system. The test is to develop the seismic
behavior of the frame with high-strength concrete and pre-stressed rebars. The specimen was
subjected to 11 loading cases by using three kinds of acceleration records of ground motion with the
adjusted amplitude, focusing on study of change of dynamic character during earthquakes, cracking
patterns, hysteretic behaviors and seismic responses in elastic and elastic-plastic stages. The
experimental results show that this kind of HSC frame structure can meet the requirements of the
seismic performance. The results of the test may open a new road for the application of HSC frame

structure in seismic zone.

Key words: high-strength rebars; high-strength concrete; frame structure; pseudo-dynamic experiment;

substructure; hysteretic behavior; time history response; seismic performances



