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to the possibility of time and cost
economies in the construction of
concrete gravity dams.

RCC evolution

Rollcrete was used for the first
time in Brazil in 1976 in the pav-
ing of warehouses constructed at
the site of the Itaipu Dam. The
following year, at a project in Sao
Simao, a rollcrete application was
used for the filling of low intake
diversion galleries.

Both of these projects aroused
the curiosity of designers, owners,
and contractors and led to studies
of other possible uses of rollcrete.

In early 1978, the material was
again used at the Itaipu project,
this time for back filling of an ac-
cess slope to the foundations of
the diversion structures. The vol-
ume applied was about 26,000 m®.

At the same time, an access
slope to the assembly area at
Itaipu was paved with rollcrete.

Beginning in 1979, testing and
studies were performed at the

dated by external vibration of a
roller. The major difference from
conventional concrete is in consis-
tency.

Rollcrete to be consolidated
must be sufficiently dry in order to
support the weight of vibration
equipment but also sufficiently
wet to permit adequate distribu-
tion of the paste in the concrete
mass during mixing and consoli-
dating.

Fresh rollecrete presents some
differences from conventional con-
crete. Any granular mix probably
can be consolidated until it reaches
maximum density under appropri-
ate vibration; however, this vibra-
tion must be stronger than that
for conventional concrete.

Aggregates

The choice and control of aggre-
gates influence the quality and
properties of rollerete as they do
in conventional concrete. How-
ever, aggregate gradation for roll-
crete is not as important for the
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A consolidation test was adapted to determine the specific weight versus

sand percentage of the total aggregate.

Tucurui Dam project to determine
possible applications of rollcrete to
the structures there. These stud-
ies resulted in the April 1982
placement of rollcrete at the up-
stream head of the blocks of a
navigation lock at Tucurui.

Technical features

The rollerete used in these proj-
ects was a dry concrete consoli-
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desired consolidation due to the
difference in consolidation equip-
ment that is used.

At Itaipu, the coarse aggregate
was obtained by crushing black
basalt from the excavations for the
foundations of the structures. Be-
fore processing the basalt, the ma-
terials were preselected by rou-
tine soundness tests in function of
several lava flows.

The low absorption values (about
1 percent) and Los Angeles abra-
sion loss (less than 15 percent) as
well as high specific weight of
more than 2.9 ton/m?® indicate the
good quality of material.

The particle shape with values of
particles ‘‘not sharp/elongated”
higher than 90 percent show the
good performance of the set ma-
terials and crusher plant. The
compressive strength of the basalt
used was 1500 to 2000 kgf/cm?.

Values up to 800,000 kgf/cm?®
were obtained for the modulus of
elasticity and 0.25 for the basalt
poisson’s ratio. The specific heat
obtained for basalt aggregates was
0.205 cal/g C which was within the
known values for basalt (0.180 to
0.240 cal/g C).

The values of the coefficient of
linear thermal expansion of ba-
salts were about 5 x 10-%/C. The
behavior of soundness sulfate ex-
posure and alkali-aggregate reac-
tion tests showed values esti-
mated to be innocuous.

The fine aggregate used at
Itaipu was composed of a natural
sand dredged from the nearby Pa-
ranaiba River and a manufactured
sand obtained from the rock
crushing. Studies indicated that
adequate composition for fine ag-
gregate for rollerete should be 50
percent manufactured sand in
weight and 50 percent natural
sand with a fineness modulus of
about 2.65.

At Tuecurui, the coarse aggre-
gate from excavating at the dam’s
foundation was a dense meta-
graywacke crushed and classified
in maximum sizes of 19, 38, 76,
and 152 mm.

The absorption test showed val-
ues lower than 0.5 percent. The
Los Angeles abrasion loss was
lower than 10 percent and particle
shape not sharp or elongated was
higher than 90 percent.

The specific heat value obtained
was 0.2 cal/g C and the alkali-ag-
gregate test (chemical method)
also classified the aggregate as in-
nocuous. Only natural sand from
the Tocantins River was used and
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the surface immediately protected
with a plastic covering.

Curing during the initial 24
hours was accomplished by using
only a plastic covering. After this
24 hours, the fog spray method
was used.

Testing at the Tucurui lock was
carried out by casting specimens
at the laboratory and the sampling
of cores from the blocks. The prin-
cipal tests were those for com-
pressive strength, splitting, shear
strength, and permeability.

It was difficult to obtain core
specimens due to the sandy condi-
tion of the rollerete. As a result,
many of the specimens were
faulty.
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Inch-Pound Conversion

Factors

1lem = 0.3%4 in.

1m = 3.281 ft

1m? = 35.315 ft*

1 kgf/lem® = 14.223 psi

1 cal/g/C = 60.84 Btu/lb/F
lem¥g = 70.307 m¥lb
1mg/l = 8.345 x 10-"Ib/gal.
1kg = 0.4541b

1 kg/m* = 1.69 lbfyd*
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