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Providing sustainable, standardized shelters in crises, particularly for medium-term resettlement, has
long required balancing rapid deployment with bioclimatic quality. A literature review shows that,
despite significant geometric advances in deployable structures, a critical gap remains between
“kinematic transformation mechanisms” and “logistical and operational requirements,” hindering
the development of integrated systems for emergency sites. To achieve a systemic solution, this
study designs and analyzes a deployable residential unit using a gear-based mechanism. The research
uses an applied-developmental approach through a three-stage methodology: first, analyzing spatial
requirements and emergency housing standards; second, using parametric modeling in CATIA to
define the deployment geometry; and third, evaluating structural behavior during transit and
assembly. Findings indicate that applying parametric logic to joint design, beyond optimizing
transport volume, enables rapid assembly without heavy equipment and significantly enhances
structural stability compared to traditional patterns. By clearly defining the design model for
deployable modules, this study provides an operational framework that shifts emergency housing
from static to dynamic, efficient system building. These findings pave the way to reduce operational
time at crisis sites and improve housing efficiency for displaced populations.
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