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RESUMEN

Este proyecto de investigacion se enfoco en optimizar la explotacion de una cantera de
agregados de construccion en San Pedro de Lloc. El objetivo principal fue calcular las
reservas del yacimiento y, a partir de ello, disefiar un plan de minado que maximizara la
produccién y garantizara la sostenibilidad a largo plazo. Se abordé la problematica de la
explotacion empirica previa, que resultaba en un aprovechamiento ineficiente de los
recursos. La metodologia empleada fue cuantitativa con un disefio pre-experimental. Se
realizaron seis calicatas de 5 metros de profundidad para toma de muestras y un
levantamiento topografico para caracterizar el terreno. Los andlisis de laboratorio revelaron
propiedades fisico-quimicas (pH, sulfatos, cloruros, sales, humedad) y geomecénicas
(granulometria, peso especifico). El software RecMin 2.4, junto con andlisis estadisticos, se
utilizé para cuantificar las reservas. Se determiné la existencia de 2,943,771.60 m®B de
reservas probadas, compuestas principalmente por arena y grava. Teniendo como punto de
partida estos hallazgos y andlisis técnicos, se desarrollé un plan de minado optimizado que
considera ciclos eficientes de carguio y transporte, Impacto ambiental (seguridad, control de
emisiones, gestion de residuos) y rehabilitacion progresiva. La investigacion demostrd que
el calculo preciso de reservas es el pilar para un plan de minado que optimiza la produccion

y asegura la sostenibilidad operativa y ambiental.

Palabras clave: Reservas, Plan de Minado, Sostenibilidad, Agregados, Impacto Ambiental.
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ABSTRACT

This research project focused on optimizing the exploitation of a construction aggregates
quarry in San Pedro de Lloc. The main objective was to calculate the reserves of the deposit
and, from this, to design a mining plan that would maximize production and ensure long-
term sustainability. The problem of previous empirical mining, which resulted in inefficient
resource utilization, was addressed. The methodology used was quantitative with a pre-
experimental design. Six S5-meter deep pits were dug for sampling and a topographic survey
was carried out to characterize the terrain. Laboratory analyses revealed physicochemical
(pH, sulfates, chlorides, salts, moisture) and geomechanical (grain size, specific weight)
properties. RecMin 2.4 software, together with statistical analysis, was used to quantify the
reserves. The existence of 2,943,771.60 m®B of proven reserves, mainly composed of sand
and gravel, was determined. Based on these findings and technical analysis, an optimized
mining plan was developed that considers efficient loading and haulage cycles,
environmental impact (safety, emissions control, waste management) and progressive
rehabilitation. The research demonstrated that accurate reserve calculation is the cornerstone
for a mining plan that optimizes production and ensures operational and environmental

sustainability.

Keywords: Reserves, Mining Plan, Sustainability, Aggregates, Environmental Impact.
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