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In-Plane Yield Criterion of Steel-Concrete-Steel Unit Panel
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(Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A yield criterion for the steel-concrete-steel (SCS) unit panel subjected to in-plane membrane
forces is proposed, which is expressed in the in-plane (principal) stress space and follows the Tresca
yielding principle for steel plates. This yield criterion for the SCS unit panel is based on the Navier’s three
principles (equilibrium conditions, strain compatibility, and the constitutive laws of materials). A
calculation method for determining the yield load of the SCS unit in combination with the test data is
proposed, and the method is applied to the bidirectional tensile and compression test of the SCS unit. By
using this method, nine SCS tested panels with different steel ratios and different tension compression
ratios are analyzed, and the yield criterion of the SCS unit is compared with the test results. In addition,
seven SCS shear specimens tested by Ozaki are used for further verification. The results derived from the
yield criterion of the SCS panel elements are found in good agreement with the test results.
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Fig. 3 In-plane principal stress state of SCS unit
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Comparisons of yield criterion and test results of SCS unit
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Tab. 2 Yield strengths from SCS yield criterion and shear test

Lira R+ i 45 SCS #4721

g 5 i
A(A) /em? fy(E.)/MPa Je(Eo)/MPa /KN BY )y /kN WA /KN AARHRZE/ %

S2-00NN 53.5(17. 1) 340(1. 97 X10°) 42.2(2.72X10Y) 0 2290 2 381 3.99
S2-15NN 53.5(17. 1) 340(1.97X10°) 41.6(2.77X10%) 353 2 330 2 564 10. 04
S2-30NN 53.5(17. 1) 340(1. 97 X10°) 42.0(2.79X10Y) 705 2 490 2693 8. 14
S3-00NN 75.4(16.9) 351(1.99X10°) 41.9(2.71X10") 0 3070 3176 3. 44
S3-15NN 75.4(16.9) 351(1.99X10°) 41.6(2.67X10Y) 353 3130 3238 3.43
S3-30NN 75.4(16.9) 351(1.99X10°) 40.1(2.70X10") 705 3170 3307 4. 33
S4-00NN 104.9(16.7) 346(2.07X10°) 42.8(2.76X10Y) 0 3560 3 805 6.89
T3 5.75
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