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Abstract

This experimental study was conducted in a laboratory to investigate the effect of storage duration of Ghori cement
on the physical and mechanical properties of concrete. Cement was obtained from the Ghori Cement Factory and
stored for three periods: fresh cement (1 week), moderately stored cement (1-6 months), and long-term stored cement
(1 year). Fine aggregate (sand) and two sizes of coarse aggregates (4—12 mm and 12-20 mm) were used. For each test,
three specimens were prepared, and experiments were conducted periodically at monthly intervals over a six-month
period on both cement and the produced concrete.

Following preliminary testing, a target concrete strength of 25 MPa was selected. Concrete specimens were cast in
cube (10x10%10 cm), cylinder (15 cm diameter x 30 cm height), and prism (10x10x50 cm) forms to evaluate mechan-
ical properties, including compressive, tensile, and flexural strengths at curing ages of 7 and 28 days. Physical tests
for cement included specific gravity, density, fineness, and setting time, while for concrete they included slump (work-
ability), water absorption, dry density, and porosity. All tests were conducted in accordance with ASTM standards.

The results indicate that increasing storage duration significantly deteriorates the physical and mechanical properties
of cement and concrete. Slump, setting time, porosity, and water absorption increased, whereas compressive, tensile,
and flexural strengths and cement fineness decreased (i.e., fineness residue increased). For instance, cement fineness
residue increased from 3.55 g (fresh) to 16.33 g (after 1 year). Concrete workability ranged from 14.5 cm to 22.1 cm.
Water absorption increased from 2.05% in the first week to 5.36% in the twelfth month. Density decreased from 2.5
to 2.3 g/cm?, while porosity increased from 4.9% to 12.8%. Furthermore, compared to fresh cement, the compressive,
tensile, and flexural strengths of one-year stored cement decreased by 35.04%, 50.96%, and 53.9%, respectively.

These findings highlight the critical importance of proper cement storage management in construction projects. Ad-
herence to standard storage conditions can minimize quality deterioration and reduce the risk of structural deficiencies.
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