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Finite Element Analysis of Steel Reinforced Concrete
Stub Columns with New Shear Connectors under
Axial Compression

LI Guochang ,CAO Kaiqi,YANG Zhijian ,QIU Zengmei

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract : The mechanical behavior of steel reinforced concrete columns with new shear connectors
under axial compression was studied. The finite element simulation of specimens was carried out
by using the software ABAQUS, the longitudinal stress of concrete and the contact stress between
steel and concrete of typical specimens were analyzed, and the influences of shear connector
forms, layout spacing,volume stirrup ratio and other parameters on the axial compression bearing
capacity of steel reinforced concrete columns were studied. With the increase of volume stirrup
ratio and concrete strength,the bearing capacity of steel reinforced concrete columns with m-type
perfobond shear connectors and w-type crestbond shear connectors increases gradually,in which
the concrete strength increases from C70 to C80, and the increase range of component bearing
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capacity decreases; Moreover the descending section of the load-displacement curve of specimens

with shear connectors is obviously slowed down, and the ductility is improved. The existence of
shear connectors makes the contact stress between steel and concrete higher, which can enhance the

bond between steel and concrete.

Key words: shear connectors; steel reinforced concrete columns; axial compression; parameter

analysis
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Fig.1 Dimensions and reinforcement details

of specimens
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Table 1 Parameters of specimens

BBy
a1 45 b x h x I/mm Y 0 po/ % N;/kN
B d/mm

SRCDC-1 300 x400 x 1 200 TCR 100 C60 0. 67 7126
SRCDC-2 300 x400 x 1 200 TCR 300 C60 0. 67 7032
SRCDC-3 300 x 400 x 1 200 TCR 200 C60 0. 67 7194
SRCDC-4 300 x 400 x 1 200 TCR 100 C40 0. 67 5589
SRCDC-5 300 x400 x 1 200 TCR 100 C50 0. 67 6 352
SRCDC-6 300 x400 x 1 200 TCR 100 C70 0. 67 8 147
SRCDC-7 300 x400 x 1 200 TCR 100 C80 0. 67 8 855
SRCDC-8 300 x400 x 1 200 TCR 100 C60 0.51 6 909
SRCDC-9 300 x 400 x 1 200 TCR 100 C60 1.33 7329
SRCDC-10 300 x 400 x 1 200 TCR 100 C60 2. 66 7711
SRCDK-1 300 x400 x 1 200 TKK 200 C60 0. 67 7 069
SRCDK-2 300 x400 x 1 200 TKK 300 C60 0. 67 7079
SRCDK-3 300 x400 x 1 200 TKK 100 C60 0. 67 7135
SRCDK4 300 x400 x 1 200 TKK 200 C40 0. 67 5631
SRCDK-5 300 x400 x 1 200 TKK 200 C50 0. 67 6 348
SRCDK-6 300 x 400 x 1 200 TKK 200 C70 0. 67 8 038
SRCDK-7 300 x 400 x 1 200 TKK 200 C80 0. 67 8 602
SRCDK-8 300 x400 x 1 200 TKK 200 C60 0.51 6 624
SRCDK-9 300 x400 x 1 200 TKK 200 C60 1.33 7 369
SRCDK-10 300 x 400 x 1 200 TKK 200 C60 2. 66 7738

SRCDS 300 x400 x 1 200 SD 100 C60 0. 67 6 997

SRCD 300 x 400 x 1 200 — — C60 0. 67 7199
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Fig.2 Shear connectors
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Table 3 Mechanical properties of steel

i) f,/MPa  f/MPa  E/GPa
8 mm JEMHR 450 605 206
10 mm JEHR 386 553 206
12 mm JEAIH 360 541 206
@8 WA 445 568 213
@ 10 4N 423 556 199
o 16 5N 416 606 201
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Fig. 6 Verification of finite element model
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