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Efectos de la adicién de fibras de acero, microfilamentos de cobre y
aditivo curador en la resistencia mecéanica del concreto para losas in-
dustriales

Effects of the addition of steel fibers, copper microfilaments and curing additive on
the mechanical resistance of concrete for industrial slabs

Autor: F. Llave ®

RESUMEN

Las losas industriales estan sometidas a cargas dindmicas y condiciones severas, lo que exige concretos con alto desempefio meca-
nico. Sin embargo, el concreto tradicional presenta limitaciones en traccion y flexion, lo que compromete su durabilidad y resistencia
ante esfuerzos repetitivos. Este estudio tiene como objetivo evaluar los efectos de incorporar fibras de acero (FA), microfilamentos
de cobre (MFC) y un aditivo curador (AC) en la resistencia mecanica del concreto para losas industriales. Se emple6 un disefio
experimental completamente aleatorizado con cuatro configuraciones: concreto patrén (sin refuerzo), y tres mezclas con 0.5%, 0.7%
vy 1.0% de FA y MFC, todas curadas con aditivo. Se fabricaron 48 probetas cilindricas para ensayos de compresion y 32 prisméticas
para ensayos de flexién, ensayadas a los 7, 14 y 28 dias, conforme a normas ASTM y NTP. Los resultados mostraron que la dosifica-
cion con 0.7% de FA y MFC logro6 el mayor incremento en resistencia a compresion (22.7%), mientras que la mezcla con 1.0% alcanzo
el mayor modulo de ruptura por flexién (39.8%). El analisis estadistico ANOVA confirmo diferencias significativas entre las confi-
guraciones. Se identific6 que la dosificacién 6ptima para compresion es 0.7%, debido a su distribucion homogénea sin saturar la
matriz, mientras que para flexion el 1.0% ofrece mejor ductilidad y control de fisuras. Se concluye que la adicién combinada de FA,
MFCy AC mejora significativamente el desempefio del concreto, permitiendo su aplicacion eficiente en losas industriales, con mayor
resistencia, durabilidad y menor necesidad de mantenimiento a largo plazo.

Palabras clave: concreto reforzado; fibras de acero; microfilamentos de cobre; aditivo curador; losas industriales.
ABSTRACT

Industrial slabs are subjected to dynamic loads and severe conditions, which require concrete with high mechanical performance.
However, conventional concrete presents limitations in tensile and flexural strength, which compromises its durability and re-
sistance under repetitive loading. This study aims to evaluate the effects of incorporating steel fibers (SF), copper microfilaments
(CMF), and a curing admixture (CA) on the mechanical strength of concrete for industrial slabs. A completely randomized exper-
imental design was employed with four configurations: control concrete (without reinforcement) and three mixtures containing
0.5%, 0.7%, and 1.0% SF and CMF, all cured with the admixture. A total of 48 cylindrical specimens were produced for compres-
sion tests and 32 prismatic specimens for flexural tests, tested at 7, 14, and 28 days in accordance with ASTM and NTP standards.
The results showed that the mixture with 0.7% SF and CMF achieved the highest increase in compressive strength (22.7%), while
the 1.0% mixture reached the highest flexural modulus of rupture (39.8%). Statistical ANOVA analysis confirmed significant dif-
ferences among the configurations. It was identified that the optimal dosage for compression is 0.7%, due to its homogeneous
distribution without saturating the matrix, whereas for flexural performance, 1.0% provides better ductility and crack control. It
is concluded that the combined addition of SF, CMF, and CA significantly improves the performance of concrete, enabling its
efficient application in industrial slabs with higher strength, enhanced durability, and reduced long-term maintenance require-
ments.
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