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Abstract

Investigating the impact of foam volume on pore characteristics and electrical
resistance of foamed concrete

Mohammad Mahdi Rastegar*
Department of Civil Engineering, Faculty of Engineering, Bu-Ali Sina University, Hamedan, Iran.
Ebrahim Ghiasvand
Department of Civil Engineering, Faculty of Engineering, Bu-Ali Sina University, Hamedan, Iran.

Abstract

This research investigates the influence of air void volume resulting from foaming agents on the
pore structure and electrical resistivity of foamed Concrete. The pore structure, including average
foam bubble diameter, bubble size distribution, and spacing in concrete mixes with 0.5 water-
cement ratios and 0, 20, and 35% foam volume, as well as structural foamed concrete with 0.4
water-cement ratios and 20% foam volume, is compared. Scanning electron microscope (SEM)
images of foamed Concrete samples and image analysis using optical microscopy and software
corroborate each other, indicating that with increased foaming, the mean air void diameter
increases while the spacing decreases. Furthermore, the number of microcracks in bubble walls
and coalesced bubbles increases, which may increase permeability. Discrete, unsaturated air voids
also act as aggregates, decreasing concrete electrical conductivity. Since electricity transfer occurs
through capillary pores, increased foam volume decreases cement paste and thus total capillary
pore volume. Moreover, a lower water-cement ratio reduces capillary pore diameter and total
volume, increasing concrete electrical resistivity. The results demonstrate that reducing the water-
cement ratio and increasing foam volume without causing bubble coalescence, microcracks, and
pore-wall perforations can provide superior durability performance.

Keywords: Foamed concrete, Foam volume, porosity, Electrical resistance, Image analysis.
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