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Ultimate Flexural Strength of a Reinforced Concrete Beam-Slab System
in the Inner Part of a Rectangular Space Frame

Isao Mitani

In an earthquake resistant design, it is assumed that seismic load acts on a building frame separ-
ately in longitudinal (x) and transversal (y) directions of the frame. Then, the frame is checked to
ascertain if there is damage by the seismic load in each direction, When the seismic load acts on a
space frame in an arbitrary direction, the plane frames of both x and y direction are subjected to stres-
ses caused by the seismic load. In this case, the ordinary earthquake resistant design method does not
ensure the safety of the frame,

In order to maintain the safety of the building frame against an earthquake force acting in an arbit-
rary direction, it is necessary to clarify the ultimate flexural strength of the beam-slab system as well
as the column of the rectangular space frame subjected to the force in an arbitrary direction,

In the present paper, two beam-slab systems in the inner part of a reinforced concrete building
frame are used for test specimens. The one is subjected to forces caused by the horizontal load in the
direction of one plane only of the frame, and the other is subjected to forces caused by the horizontal
load in a 45 degree angle from one plane of the frame,

Test results are compared with the theoretical ultimate strength based on the plastic hinge method,
The test observations are summarized as follows:

i) The ultimate flexural strength of the beam-slab system subjected to a bending about the axis, with a
45 degree angle from one plane of the frame, is eleven percent higher than that of a beam-slab system
subjected to the bending in a plane of the frame.

ii) When a rectangular space frame is subjected to a force in a direction of a 45 degree angle from the
one plane of the frame, cracks in this slab occur in four directions: two of them are diagonal cracks,
the others are parallel to the beams,
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