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Experimental study on seismic performance of Steel -PVA hybrid
fiber reinforced concrete coupling beam
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2. State Key Laboratory of Green Building in Western China, Xi 'an 710055, China)

Abstract: In order to study the seismic performance of Steel-Polyvinyl Alcohol Hybird Fiber Concrete ( SPHFC )
precast coupling beams, a low-cycle reciprocating loading test was carried out on one ordinary concrete ( RC )
precast coupling beam specimen and three SPHFC precast coupling beam specimens to analyze the seismic indicators
such as failure process, failure mode, hysteresis performance, stiffness, and energy dissipation capacity of the
prefabricated connecting beams. The influence of the matrix material and section width of the connecting beam on
its seismic performance was studied, and the failure mechanism of SPHFC prefabricated connecting beams was
clarified. The results show that the concrete peeling phenomenon is severe when the RC prefabricated connecting
beam is damaged, and ultimately manifests as shear type failure. There is almost no concrete spalling when the
prefabricated coupling beam of SPHFC is destroyed, which fully shows the characteristics of multi-crack
development of fiber concrete, and finally bending-shear failure occurs. The bearing capacity, ductility, stiffness
and energy dissipation capacity of SPHFC coupling beams are much higher than those of RC coupling beam. By
increasing the material strength or cross-section width, the bearing capacity of coupling beam is improved, while
the ductility and energy dissipation capacity are slightly reduced. The results show that the seismic performance of
SPHFC coupling beam is significantly better than that of ordinary RC coupling beam, and the new SPHFC precast
coupling beam is simple to manufacture, light in weight and high in strength, which is convenient for prefabrication
and hoisting, and can be popularized and applied in assembled structures.
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Tab. 1 Main parameters of specimens

G R /mm ERMR SR M P

PUE E7I% DA
CB-1 120 RC 39. 00 2.39
CB-2 120 SPHFC1 88. 90 4.42
CB-3 120 SPHFC2 132. 30 5.92
CB-4 150 SPHFC1 88. 90 4. 42
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Fig. 1 Specimen size and reinforcement
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Tab.2 Mixture ratio of SPHFC

SR KR WPRRH HEF4E/ 0 PVA £F4E/ )6
SPHFC1 ~ 0.35 1.22 1.5 0.1
SPHFC2  0.18 1.12 2.5 0.1
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Tab.3 Mechanical properties of materials

— wWmAR | EREE  RREE
A 7 R ;
d/mm fy/MPa f./MPa
HPB300 6 420 486
HPB300 8 428 461
HRB400 12 485 650
HRB400 16 465 660
HRB400 20 500 620
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Fig. 7 Comparison of skeleton curves of all specimens
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Tab. 5 Cumulative energy consumption of each beam

FEBFEHE Esun /kN - m
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Ji iR W {4 WA 5
CB-1 1412 2 678 6 359
CB-2 2 160 7 485 21 224
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CB-4 3791 9 701 19 076
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Tab. 6 Comparison of calculation value and test value

Yy Vu test
REEGS Via/KN Vea/kN v
CB-1 255. 36 265. 74 0. 96
BC-2 362.78 271.97 1.33
BC-3 392. 39 311.30 1. 26
BC-4 408. 03 300. 94 1. 36
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