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Lightweight Mortars One of the latest and most significant topics in civil engineering, materials
Mechanical Properties science, and rock mechanics is the use of natural and mineral aggregates as a
Expanded Vermiculite partial replacement for cement or aggregates in cement mortar or concrete. The

Mortar with Expanded Vermiculite

Aggregate objective of this approach is to enhance the properties of concrete or mortar by

incorporating these materials. One such material that has recently gained
attention is Expanded Vermiculite. Given its insulating properties against
waves and heat, the use of mortar with expanded vermiculite additives has
become increasingly common to improve efficiency. However, a
comprehensive study on the mechanical properties of this type of mortar has
not yet been conducted. The present study investigates the mechanical properties of cement mortar containing expanded
vermiculite, including uniaxial compressive strength, cohesion, internal friction angle, tensile strength, water absorption,
and P-wave velocity. This research was carried out in the Rock Mechanics Laboratory at Tarbiat Modares University.
The results indicate that with an increase in vermiculite content, most mechanical parameters (except for water
absorption) significantly decrease.

Introduction

Lightweight aggregates, such as expanded vermiculite (EVA), enhance mortar performance by reducing density and
improving thermal and acoustic insulation. Research shows that incorporating EVA decreases compressive and flexural
strength while significantly lowering thermal conductivity, making it effective for insulation. Additionally, EVA
improves fire resistance and sound absorption, particularly in the 2000-5000 Hz range. However, a comprehensive study
covering all aspects of EVA mortar is lacking, highlighting the need for further research on mechanical properties of
mortar with expanded vermiculite.

Methodology and Approaches
The mechanical property tests were conducted at the Rock Mechanics Laboratory of Tarbiat Modares University. The
following tests were performed according to standard procedures:
e Uniaxial Compressive Strength (UCS): Conducted using a Santam testing machine with four samples per mix
design, following ASTM D2938.
e <Triaxial Compressive Strength: Performed with a Santam machine and a Hoek cell, testing at least three
samples per mix design, based on ASTM D2664.
e Point Load Test: Conducted with a Haico hydraulic jack on at least four samples per mix design, following
ASTM D5731.

o Indirect Tensile Strength (Brazilian Test): Performed on at least four samples per mix design according to
ASTM D3967.
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P-wave Velocity Measurement: Conducted on at least 14 samples per mix design using a Pundit Plus device
from CNS Farnell, following ASTM C1383-23.

Water Absorption Test: Four samples were immersed in water for 24 hours after 28 days of curing, then dried
at 105°C for 48 hours, based on ASTM C642-21.

These standardized tests ensure accurate assessment of the mechanical properties of expanded vermiculite mortar.

Results and Conclusions
Based on the findings from Section 3, the overall conclusions are as follows:

With an increase in the amount of expanded vermiculite in the samples, cohesion significantly decreases.

With an increase in the amount of expanded vermiculite in the samples, uniaxial compressive strength
decreases considerably.

With an increase in the amount of expanded vermiculite in the samples, the internal friction angle strictly
decreases.

As the amount of expanded vermiculite in the samples increases, the point load resistance index decreases.
With an increase in the amount of expanded vermiculite in the samples, tensile strength markedly declines.

With an increase in the amount of expanded vermiculite in the samples, the P-wave velocity decreases,
indicating the wave absorption property of the material.

With an increase in the amount of expanded vermiculite in the samples, water absorption increases.

The conclusion suggests that mortar containing expanded vermiculite is only suitable for non-structural applications,
such as insulation against sound and heat transmission.




