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Abstract

This study holds particular significance in the field of architectural
engineering, as it seeks to achieve a balance between preserving the
heritage identity of Algerian mosques and ensuring functional efficiency,
with a focus on the role of the Maghrebi dome in the natural
propagation of sound within prayer halls according to the specifications
.of the Algerian Official Gazette, which lack clear acoustic standards

The core problem addressed is the influence of the Maghrebi dome’s
design—considering its geometric, structural, and traditional material
characteristics—on the natural propagation of sound within large
mosque prayer halls, in the absence of clear acoustic guidelines in official
Algerian specifications. From this main issue, several sub-questions arise
regarding the impact of the dome’s shape, dimensions, and construction
.materials on sound quality and distribution inside the prayer hall

The research aims to identify the design characteristics of the dome in
the Maghrebi style (shape, dimensions, materials) that contribute to
improved natural sound propagation within the prayer hall, while
proposing amendments to official specifications to ensure better
acoustic comfort for worshippers. It also seeks to highlight the role of the
dome not only as an aesthetic or symbolic element, but as an effective
.engineering solution for sound distribution

The study adopts an integrated methodology, including theoretical
research to review fundamental concepts of sound, acoustic comfort,
and analysis of previous studies. The analytical phase involves examining
local and international mosque models and studying the Algerian Official
Gazette’s specifications. The applied phase consists of digital simulation
using acoustic modeling software (i-SIMPA with Rhinoceros) to model
the prayer hall and Maghrebi dome, applying the OVAT (One Variable at
a Time) method to study the effect of each variable on sound
propagation, and collecting and analyzing results using charts and heat
.maps




Key findings include : Shape and Dimensions, the influence of the
Maghrebi dome on sound distribution diminishes as the size and height
of the prayer hall increase, making its role limited in large spaces.
Building Materials, traditional materials (limestone, plaster, carved
wood) play a fundamental role in absorbing high frequencies and
improving sound distribution, enhancing reverberation time by up to
58.3%. Internal Structure, elements such as columns, plaster
decorations, and mugarnas help direct and diffuse sound waves,
.improving sound quality

The study concludes with practical recommendations emphasizing the
necessity of incorporating clear acoustic standards into official
specifications and combining traditional and modern solutions to
.enhance acoustic comfort in large mosques

Keywords:

Sound, Acoustic Comfort, Dome ; Acoustic simulation ,I-SIMPA
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ARCHITECTURAL ACOUSTICS
IN BUILDING DESIGN

A building is designed to control sound, by amplhifying or
reducing noise levels where necessary

HOW SOUND TRAVELS
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Noise Exposure:
How loud is too loud?
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