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Raw Materials

& Mix Design
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Mixing & Casting
® 45°C conditioning reduced density + Sand, Aluminum powder, Admixtures
but generally decreased compressive (Polybond, Viscocrete, Glue, etc.)
strength. -
@ Finer EP particle size reduced L — .
‘water absorption. Mixing
@ 53d achieved the highest ambient- Ultra-Lightweight
conditioned compressive strength <
(1.904 MPa). Expanded-Perlite
 S3cand 52d provided the lowest- Composites

density formulations.

® No single formulation was universally
optimum across all performance
objectives.

Casting into molds
(50 % 50 x 50 mm)

Resource-efficient solutions
for non-load-bearing walls ” g
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2. Proposed / literature-supported mechanisms ed responses
> ‘Conceptual o lterature-supporied mechanisms (not directly measured
EP particle size ‘micmstructural observations) i
= = Bulk Density
Expanded-perlite (EP) particles Microstructural / transport-related mechanisms Mass per unit volume.
Control the internal structure, pore system and moisture state.
Particle-Size-Dependent Packing / Arrangement
J) Controls packing density and particle arrangement. | | Compressive Strength
= = Peak compressive stress.
4 Xy Paste Coating of EP Particles
= 3 ik, Affects coating continuity and thickness.
‘Whole-Matrix Formulation . | Peak Load
Six predefined whole-matrix formulations (a-f) » Pore Structure / Void Distribution [ x):imm:}ulnoad during
|  Expanded Perlite Content »i Influences total porosity, pore size and ’ g
o (Gameot connectivity. D |
® Sand | : Displacement at Peak Load
® Gypsum [ Paste-Aggregate Interaction (ITZ) | H Axial displacement
o Water Affects bonding and ITZ quality. i at maximum load.
o Polybond |
o ViscoCrete o o
« Oloa St B Moisture Retention / Moisture Loss | | Maximum Displacement
o Aluminium Powder | | Affects internal curing and drying. ;O;:ldﬂxfmglwhcemm
!
Conditioning Regime 4 Mechanical-response mechanisms ‘Water Absorption
Translate microstructural and moisture state into mechanical behaviour. Amount of water absorbed
Ambient-Conditioned = 5 under sandard conditions.
o Matrix Compliance / Stiffness
& e s % Influcnces deformabilty and stiffness ‘ -
45 °C-Conditioned (7 d) e compote Strength-Density Effciency
o led m'njbienli ’ Load-Transfer Efficiency Compressive strength
(accelerated early drying Controls s fer through the normalized by bulk density.
followed by ambient curing) o i it





