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Synopsis: This report is in two distinct parts

Part I is a summry of published studies on slab deflections
(3 from Australia, 1 from Scotland, 1 from Sweden, 2 from U S.).
The summry focuses on construction practices and materials
quality. Conparison of deflections calculated by various nethods
with actual long-term deflections is made in some cases.

Part Il summarizes several construction problems and mate-

rial deficiencies which can contribute to large long-term deflec-
tions. Focusing on large construction loads, the authors show
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that construction loads mmny be considerably higher than design
loads and that high construction loads cause high initial deflec-
tions because concrete has a lower nodulus of elasticity when
loaded at an early age. Furthernore, concrete creeps nore when
it is loaded at an early age, thereby causing additional high
long-term deflections, even when construction loads are sus-
tained only for a few days.

The authors then suggest a nethod of form removal and
reshoring that has proved successful in the New York City area
in preventing large slab deflections. Essentially, no more than
an 8-foot slab span is left unsupported until a slab is mmture.

A reader interested only in the Commttee's findings and
recommendations may proceed straight to Part Il of the report.
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Part 1

FIELD DEFLECTI ON MEASUREMENTS OF REINFORCED CONCRETE
FLAT PLATES, FLAT SLABS AND BEAMs: A REVIEW OF LI TERATURE

This part of the report reviews and summarizes the existing
literature on field deflection neasurements of reinforced con-
crete flat plates, flat slabs and beans.

INVESTI GATION A
Summar

Three experimental flat plat structures were erected at the
Division of Building Research, Commonwealth Scientific and
Industrial Research Organization, Mlbourne, Australia. The
investigations were carried out under field conditions, the
structures being conpletely exposed to the weather.

Structure Mirk I consisted of an expanded shale concrete
slab, 3-1/2 in. thick, spanning three bays of 9 ft in one direc-
tion and three bays of 12 ft in the other, with cantilevers 4 ft
6 in. long in this direction. The reinforcement was conventional
individual plain round bars and was designed by the enpirical
design method given in ACl 318-56. The slab was carried on 16
steel colums of box section with a grillage type shear connec-
tion. The significant features of this structure were (1) span/
depth ratios of 41 in one direction and 31 in the other; (2) the
ratio 4:3 of the sides of the panels; and (3) the steel colums.
The use of lightweight aggregate concrete was also an inportant
feature Further, no edge beams or torsion reinforcenent near
the edge colums was used.

The long-term deflections reached "annoying" proportions.
The slab was allowed to stand under its own weight for 8 mnonths,
during which tine the deflection at the center of the mddle
panel increased by 0.62 in. This was 12 tines the initial elas-
tic deflection of O.05 in. In a study of the long-term deform-
tion of this structure it was suggested that about 20% of the
increase at the center of the mddle panel was due to differen-
tial settlement of inner and outer columms, about 40% was due to
further cracking causing a reduction in stiffness, and to local
bond slip, and about 40% to creep. This analysis also suggested
that the increment of deflection due to creep was about 85% of
the immediate deflection of a conpletely cracked slab.

In connection with the large long-term deformations, three
features were pointed out. First, the structure was constructed
of expanded shale concrete. Available evidence suggests that in
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concrete made with well-coated, expanded shale aggregate, the
creep may in certain cases be 20% greater than for natural rock
concrete at the same stress, which would be an insignificant
contribution in this case. Secondly, the experimental structure
was built in the summer, and during its early history was exposed
regularly to high anbient tenperatures and direct sunlight. It
has been shown that creep is directly proportional to tenpera-
ture, for set cenent pastes. Finally, since the structure was
outdoors, conpletely exposed, it was under widely fluctuating
conditions of tenperature and relative humdity. Creep and
shrinkage under fluctuating conditions have been shown to be
greater than under constant average conditions of storage

Structure Mirk II had 9-ft spans over two bays in one direc-
tion and three bays in the other. Cantilevers 3 ft long extended
in the two-span direction. The slab was of expanded shale con-
crete and was intended to be 4-in. thick, but because of distor-
tion of the formmork it was much thicker in sonme places. The
concrete, supplied by an outside contractor, contained in error
some dense basalt in addition to the expanded shale aggregate.
These two factors conbined to manke the slab much stiffer than was
intended and useless for studies of deformmtion. No attenpt,
therefore, was made to examne its deflection under inposed load-
ing, and it was tested directly to destruction.

Structure Mrk III, probably the first prestressed, post-
tensioned flat plate in Australia, was allowed to stand under
its own weight to obtain data on loss of prestress.
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