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Experimental Study and Parametric Analysis on
Seismic Behavior of Solid-Web Steel Reinforced
Concrete Cross-Shaped Column
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College of Vocational Technology, Wuxi 214000, China)

Abstract: The seismic behavior of solid-web steel reinforced
concrete ( SSRC) cross-shaped column was investigated
through low cycle reversed loading experiment of 4 column
specimens with various axial compression ratios, steel ratios
and loading directions. The failure process and pattern, load-
displacement hysteretic curve and skeleton curve of columns
together with ductility were analyzed. The experimental
results show that the failure mode of SSRC specimens with
large shear span ratio is bending failure. The hysteretic
curves are relatively plump. The displacement ductility
coefficients are larger than 3. The drift ratios vary from 1/28

~ 1/16. Furthermore a finite element analysis ( FEA)
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considering the interfacial bond-slip between steel and
concrete was carried out to simulate the influence of different
parameters including axial compression ratio, steel ratio and
loading direction on SSRC bearing capacity and ductility. The
numerical analysis results agree well with the experimental
FEA and Test results indicate that SSRC have
favorable ductility and plastic deformation, and can be adopted
in the construction of high-rise buildings in high seismic
fortification zones.

results.

Key words: solid-web steel reinforced concrete (SSRC);
cross-shaped column; low cycle reversed loading experiment;

seismic performance; parametric finite element analysis
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Tab.1 Properties of steel and reinforcement bars
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Tab.3 Design parameters of specimens
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oss/ %8 n J71A) ose/ %6 BE AR He
SSRC1 5. 69 0.3 THS 1587 6@60  BI-W1  4X135X2 BLI-W2  4X274X1 BI-F  8X60X4
SSRC2 5. 69 0.5 THS 1587 6@60  B2-W1  4X135X2 B2W2  4X274X1 B2-F 8X60X4
SSRC3 7.78 0.3 THS 1587 6@60  B3-W1 6X132X2 B3W2 6X270X1 B3-F 10X60X4
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Fig.1 Arrange of measuring instruments and cross section of specimens
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Fig.2 Failure patterns of specimens
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Fig.3 Hysteretic curves
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Tab.4 Characteristic points of skeleton curves
wi P/ Acr/ Py/ Ay/ P/ Am/ P/ Ao/ —
w5 Jitel kN mm kN mm kN mm kN mm #a #a b On O
1EE 138,80 12.16 126. 69 10. 09 150. 82 20.0 128. 20 50. 98 5. 05
SSRC1 5.12 1/122 1/45 1/24
fil] —140.51 —12.03 —123.04 —9.07 —146.81 —32.21 —124.79 —47.03 5.19
IE[a 145,06 13. 30 130. 50 8.49 154,58 32.51 131.39 44,24 5.21
SSRC2 5.07 1/143 1/45 1/28
fill] —167.94 —15.00 —145.90 —7.92 —171.81 —19.48 —146.04 —39.00 4.92
1E[m  147.83 11. 96 153.12 13.02 181.49 32.29 154.27 81.44 6. 25
SSRC3 5.82 1/96 1/37 1/16
ffill] —148.89 —12.14 —143.47 —11.42 —176.08 —31.79 —149.67 —61.52 5. 39
IEm  171.08 16. 21 172. 56 16. 55 209. 02 32.36 177.67 48.77 2.95
SSRC4 3.34 1/78 1/37 1/24
il —162.54 —16.02 —148.18 —13.33 —185.10 —31.65 —157.34 —49.67 3.72
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Tab.5 Test and calculated results of bearing capacity

NG e Prest/kN Prea/kN Presr/ Prea

SSRC1 148. 82 162. 15 0.92
SSRC2 163. 20 162. 08 1.01
SSRC3 178. 79 177.33 1.01
SSRC4 197. 06 219. 05 0. 90
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