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Experimental Study on Shear Behavior

of Steel Plate-masonry Composite Beam
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Abstract : Steel plate-masonry composite (SPMC) construction is a new method for the renovation of
existing masonry walled buildings. To understand the shear behavior of the SPMC beam, six composite
specimens were tested. The tests took into account the influence of the bolt spacing and the thickness of
the steel plate. The shear failure mechanism was also examined. The test results show that the steel-plate
and masonry collaborated well, and the damage sequence of both was not obvious. The damage of the com-
posite beams always initiated from the local buckling of the steel plate in the shear-span section. The in-
crease of the thickness of the steel plate significantly improved the critical buckling stress of steel plate and
the ductility of the composite beams. Moreover, rather than the bolt-spacing, position arrangement of the
bolts in the shear-span section remarkably affected the bearing capacity. Eventually, a design equation was
given to calculate the shear capacity of such composite beams.
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Tab.1 Details of specimens
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/mm /mm /kN /(kN+m) /kN
B3-300 240 X400 X1 600 3 300 705 141 353
B3-200 240 X400 X1 600 3 200 - - -
B5-300 240X400X1 600 5 300 1120 224 560
B5-200 240 X400 X1 600 5 200 1250 250 625
B6-300 240 X400 X1 600 6 300 1450 290 725
B6-200 240X400X1 600 6 200 1510 302 755
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Fig. 1 Local buckling position
(the same on the other side)
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Tab.2 Properties of steel plate

BT et e e EE W (3% JUALE S
/mm /MPa /MPa /%
3 629 773 30.0
5 476 624 37.5
6 114 553 37.5
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Fig. 3 Combined failure of steel plate interface
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Tab.3 Major characteristics of load process kN
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gage M i mm
B A7 B

B3-300 350 600 675 700 705
B3-200 — - - - -
B5-300 800 925 1 000 1100 1120
B5-200 850 1150 1200 1225 1250
B6-300 800 1075 1 300 1 440 1450
B6-200 1150 1250 1475 1500 1510
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Fig. 4 Atypical local buckling of steel plate
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Fig. 5 Typical local buckling of steel plate
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Fig. 6 Cracks on the masonry of diffetent bolt-spacing
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Fig. 7 Not obviously damaged area of masonry
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Fig. 10 Load-strain curves of diffetent bolt-spacing
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Tab.4 Comparison between the test values
and caculated values
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G B i /%
B3-300 705 582 —17.4
B5-200 1250 1258 0.6
B5-300 1120 943 —15.8
B6-200 1500 1560 4.0
B6-300 1450 1209 —16.6
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