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Fig. 13. Typical load vs, deflection curve for steel-deck-reinforces

beam clements,

is quite reasonable. 1t remains to be seen, however, whether the ¢ and
load factors will apply for the full ramge of possible steel-deck-
reinforced concrete floor systems. There is admittedly some scatter
on the basis of the limited number of ultimate strength tests which
have been conducted to date. All of the systems also display a
somewhat brittle, rather than ductile, behavior under high load, which
might necessitate a more conservative selection of these factors. In

all likelihood future testing alone can supply the answers.

Continuous Steel Deck Reinforced One-Way Slabs

The prediction of the predominate shear-bond type of failure which
occurs in simple beams is even more difficult in continuous one-way
slab elements. Figure 14 indicates how a continuous system may be
broken down into equivalent simple beam segments by considering an
effective distance L'’ as that length occurring between the inflection
points as determined from the usual indeterminate elastic analysis.
1n cffect each segment subjected to positive bending with a length
of L’/ has been used for shear-bond analysis; thus, for continuous systems
L’’ is substituted in place of L in Eq. (2) and L’ becomes the shear span
corresponding to the reduced length L“.

Four three-span continuous beams (Fig. 15) have been tested as a
part of a preliminary investigation involving the design and the ultimate
load prediction of continuocusly reinforced steel deck slab elements.

Two of the beams had conventional reinforcing bars as negative reinforce-
ment over interior supports. In order to determine the effect of steel
thickness, 16- and 22-gage decks were used. The basic behavioral
characteristics of the four beams are illustrated in Fig. 16 showing
applied load versus centerline deflection for the center span only.
As would be expected the heavier gage steel-deck-reinforced beams had
much stiffer characteristics, The method of analysis described above
for shear-bond computations for continuous systems appeared to be
quite adequate for the beams containing the 22-gage thickness of
steel decking. However, the method did not give good results for

systems with the much heavier 16-gege thickness of decking.

Full-Scale Floor Slab Tests
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An analysis of the two-way action involved in floor slabs reinforced
with cold-formed steel decking is not yet complete. For those cases
involving flexure as the controlling design criteria, perhaps the yield-
line theory 1is applicable; however, this has not yet been proven. The
failure mode in the two slabs tested was that of shear-bond.

Figure 17 shows the dimensions and loading arrangement for two
full-scale slab tests. The four concentrated loads were chosen to
approximate the effect of a fork-lift truck, and to ascertain the load
distributions

tered with trated loads on steel-deck-reinforced

floor slabs. The following evidences of behavior were observed for each
slab test:
1. Crack pattern development,

2, End slip data along the two opposite edges that are
perpendicular to the corrugations,

3. Vertical deflections of slab at various points,
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Fig. 15, Diagram of contimuous beam test arrangement.









also be admitted that further refinement will be needed before any of
the relationships for shear-bond presented herein may be considered

valid,
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