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ABSTRACT

Steel encased composite columns have been used for buildings and piers of bridges. Since the column section for
the pier is relatively larger than that of building columns, economical steel ratio needs to be investigated for the
required performance. Composite action between concrete and embedded steel sections can be obtained by bond and
friction. However, the behavior of the column depends on the load introduction mechanism. Compression can be
applied to concrete section, steel section and composite section. In this paper, experiments on shear strength of the
steel encased composite column were performed to study the effect of confinement by transverse reinforcements,
mechanical interlock by holes, and shear connectors. Bond strength obtained from the tests showed considerably
higher value than the design value. Confinement, mechanical interlock and stud connectors increased the shear
strength and these values can be used effectively to obtain composite action of Steel Reinforced Concrete(SRC) columns.
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(a) Steel section (b) Concrete section (c) Composite section

Fig. 1 Load introduction mechanism

Table 1 Shear resistance by bond and friction

Model Composite section Shear strength

Completely
concrete encased
sections

0.6 MPa

Concrete filled
circular hollow
sections

0.55 MPa

Concrete filled
rectangular
hollow sections

0.4 MPa

Flanges partially

. 0.2 MPa
encased sections

Webs in partially

. ZEero
encased sections
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Fig. 2 Stud connectors in composite column (unit: mm)
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Table 2 Test specimens
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Specimen | Steel section | Connection Confinement Longitudinal Calculated shear | Calculated shear
P steel ratio (%) | reinforcement ratio (%) | strength (kN) stress (MPa)
SPA-S1 1.06
SPA-S2 0.71 2.69 105.84 0.6
SPA-S3 Bond 0.53
s 0 1.74 105.84 06
—2= = 22 1 100%100x6x8
Bond +
SPA-WP mechanical 1.06 2.69 111.71 0.64
interlock
SPA-WC1
SPA-WC2 Bond + stud 1.06 2.69 1352 0.77
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Table 3 Test results
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Specimen Connects Confinement steel Longitudinal Failure load | Shear strength Test / result
- oD ratio (96) reinforcement ratio (%) (kN) (MPa)
SPA-S1 1.06 279.10 1.58 2.63
SPA-S2 0.71 274.19 1.55 2.58
SPA-S83 Bond 0.53 279.59 1.58 2.63
SPA-NSI1 0 151.07 0.85 141
SPA-NS2 222.69 1.26 2.1
spa-wp | Bondmechanica 106 288.41 163 254
1 interlock
381.61
SPA-WC Bond+stud 1.06 350,22 2.07 2.69
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