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Flexural Design of the Composite Basement Wall Combined
with Reinforced Concrete Wall and Steel Member
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Abstract

The purpose of this study is to suggest the flexural design process of the composite basement wall (CBM) combined with reinforced concrete

(RC) basement wall and H-pile in sheet pile. Especially, the effect of tensile stress happened in the shear connectors combining the RC wall

with H-pile was considered in the design. For this, the design process in Korea design code for composite structure was studied and the

decrease of shear strength of shear connector was reflected in the calculation of flexural strength of CBM. In addition, the impact of

considering the shear strength reduction of the shear connector was examined in the nonlinear cross-sectional analysis results previously

performed. As a result of the study, it was found that there was a good correspondence with the actual experimental results by considering

the shear strength reduction according to the actual tensile stress occurring in the shear connector.
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Figure 3. Strain profile of CBW
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Figure 2. Resistance mechanisms against bending of composite beam and CBW
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Figure 4. Correlation between shear stress and tensile
stress in shear stud
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Figure 5. Stress — strain relationships of materials
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Figure 6. Analyzed sections (Seo & Kim 2020)
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Table 4 Comparison with test and analysis results

Specimen Test Analysis Calculation Py P, P,

name Yield load, Peak load, Yield load, Peak load, Peak load, P, P, P,

Py (kN) P, (kN) Pya (kN) P,, (kN) P,. (kN)

NB10 175.68 200.86 1791 198.1 202.44 0.98 0.98 0.99
TW100 156.82 178.15 156.1 174.2 202.44 1.00 1.00 1.01
TW200 199.97 237.40 208.6 240 202.44 0.96 0.96 0.94
NL10 217.25 250.04 231.5 250.1 179.73 0.94 0.94 0.99

NL15 267.32 298.23 281.2 290.5 226.14 0.95 0.95 1.05

RW 54.71 62.10 55.0 63.51 258.73 0.99 0.99 0.97




