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La investigacion se enfocd en la obtencion de Concretos livianos estructurales compuesto

RESUMEN

por un agregado liviano natural como la piedra pémez. Para lograr tal fin se procedié a
realizar una mezcla patrén de concreto convencional con agregados naturales de las
canteras existentes en Huanchaco - Trujillo y otro concreto liviano con el uso de piedra
pomez encontradas en la costa norte del mar peruano, el uso de esta piedra se hizo en
diferentes tamafios 12.50 mm (1/2”), para el agregado grueso y 2.36mm (N°8), para el
agregado fino, para ambos casos el reemplazo de los agregados se dio de acuerdo a las
volumenes que ocupaban en la mezcla en los siguientes porcentajes 20%, 40%, 60%, 80%
y 100%. Asimismo, se utilizd el cemento portland Tipo ICo y un aditivo superplastificante
EUCO 37 al 1% del contenido del cemento.

Tanto a los agregados livianos y convencionales, se les realizaron los ensayos de
caracterizacion bajo las Normas ASTM, los cuales fueron requeridos para efectuar los
disefios de mezcla de concreto bajo la norma ACI 211. Se conformaron probetas de 100
x 200 mm (4 x 8 in) de acuerdo a la norma ASTM C192. Se utiliz6 4 réplicas por cada
variable para obtener una confiabilidad del 95 %. La resistencia a la compresién se realizé
de acuerdo a la ASTM C39, la densidad bajo la ASTM C642 y ASTM C567, en cuanto al

asentamiento se desarrollé de acuerdo a la ASTM C143.

En el caso del concreto convencional, se estudiaron mezclas de concreto con relacion a/c
de 0.583 para una resistencia de 210 kg/cm?, obteniendo resistencias a la compresion
promedio de 296 kg/cm? a los 28 dias de curado y 323 kg/cm? a los 56 dias de curado, la
densidad promedio de 2263 kg/m® y un asentamiento de 7.55“. Ademas un costo de S/.
236.60 por m®.

Por otro lado, el reemplazo 6ptimo del agregado grueso por piedra pomez se encuentra en
el rango de 20% a 60% en volumen, obteniendo valores de resistencia a compresion de
276 kg/ cm? a 233 kg/cm? a 28 dias de curado y 303 kg/cm? a 259 kg/cm? a 56 dias de
curado. Asimismo un asentamiento de 6.4” a 4” y una densidad de equilibrio de 2150 kg/m?®
a 1918 kg/m3. Ademas un costo de produccion de S/. 238.02 a S/. 240.84 por m3.

En cuanto al agregado fino el reemplazo 6ptimo puede ser en hasta un 100%, obteniendo
un valor de resistencia a compresion de 222 kg/cm? a 28 dias de curado y 238 kg/cm? a 56
dias de curado. Asimismo un asentamiento de 5.2” y una densidad de equilibrio de 1956

kg/m3. Ademas un costo de produccion de S/. 242.73 por m®.
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The research project focused on obtaining Lightweight Structural Concrete composed of a

ABSTRACT

lightweight natural aggregate such as pumice stone. To achieve this aim, a conventional
concrete mix was made with natural aggregates from the existing quarries in Huanchaco -
Trujillo and another light concrete with the use of pumice found on the north coast of the
Peruvian sea, the use of this stone was Made in different sizes 12.50 mm (1/2 "), for the
coarse aggregate and 2.36 mm (No. 6), for the fine aggregate, for both cases the
replacement of the aggregates was given according to the volumes they occupied in the
Mixing in the following percentages: 20%, 40%, 60%, 80% and 100%. Likewise, Type ICo

cement and EUCO 37 superplasticizer additive were used at 1% of the cement content.

Both the light and conventional aggregates were subjected to characterization tests under
ASTM Standards, which were required to perform the concrete mix designs under ACI 211.
Samples of 100 x 200 mm (4 x 8 in) were made according to Standard ASTM C192. Four
replicates were used for each variable to obtain a reliability of 95%. Compressive strength
was performed according to ASTM C39, density under ASTM C642 and ASTM C567, as
far as settling was developed according to ASTM C143.

In the case of conventional concrete, concrete mixtures were studied in relation to a / ¢ of
0.58 for a strength of 210 kg/cm?, obtaining average compressive strengths of 296 kg/cm?
at 28 days of curing and 323 kg/cm?. At 56 days of curing, the average density of 2263
kg/m3and a settlement of 7.55”. In addition, a cost of S /. 236.60 per m3.

On the other hand, the optimum replacement of the thick aggregate by pumice is in the
range of 20% to 60% by volume, obtaining compressive strength values from 276 kg/cm?
to 233 kg/cm? at 28 days of curing and 303 kg/cm? at 259 kg / cm 2 at 56 days of curing.
Also a settlement of 6.4 "to 4" and an equilibrium density of 2150 kg / m3 to 1918 kg/m?. In
addition, a production cost of S/. 238.02 and S/. 240.84 per m3.

As for the fine aggregate the optimum replacement can be up to 100%, obtaining a
compressive strength value of 222 kg/cm? at 28 days of curing and 238 kg/cm? at 56 days
of curing. Also a settlement of 5.2 "and an equilibrium density of 1956 kg/m?3. In addition, a

production cost of S/. 242.73 per m3.
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