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RESUMEN

El crecimiento urbano y la demanda de vivienda social en Guayaquil, Ecuador, exigen evaluar
las tecnologias constructivas livianas frente a los sistemas tradicionales. Se analizo el impacto de
dos sistemas livianos, Steel Frame con yeso laminado (Drywall) y Steel Frame con hormigén
aligerado EPS, sobre la gestiéon de vivienda sostenible en Mapasingue, a partir de un disefio
modular real de 90.28 m?, presupuestos y cronograma reales, ensayos de compresion (ASTM
C39) y encuestas a 160 moradores y 10 profesionales. La comparacion se formalizé mediante un
modelo de decision multicriterio basado en conjuntos neutros6ficos de valor unico, con
ponderacion objetiva CRITIC y ordenacion TOPSIS, que trata explicitamente los datos
incompletos y las percepciones neutras. Los presupuestos arrojan $511.61/m? (Drywall) y
$571.19/m? (hormigodn ligero), cercanos al referencial del sistema tradicional (~$600/m?) por la
limitada oferta local de fabricantes; el tiempo de ejecucion del Drywall, 61 dias laborables, es
muy inferior a los 180 a 300 dias del tradicional. E1 VAN y la TIR favorecen a ambas tecnologias
livianas. Los ensayos muestran que la fibra de vidrio duplica la resistencia del hormigon
aligerado, aunque a 9 dias ninguna probeta alcanza la de disefio. La percepcion es
mayoritariamente favorable (93.7% y 100%), con brecha frente a la adopcion efectiva. El modelo
situa al Drywall en primer lugar y el andlisis de sensibilidad confirma que la ordenacion es estable
frente al inico dato no verificado. Estas tecnologias resultan viables para la vivienda social, con

ventaja principal en el plazo més que en el costo.

Palabras clave: Tecnologias constructivas livianas, Steel Frame, vivienda social, conjuntos

neutrosoficos de valor Unico, toma de decisiones multicriterio, TOPSIS.



ABSTRACT

Urban growth and the demand for social housing in Guayaquil, Ecuador, call for an assessment
of lightweight construction technologies against traditional building systems. This study
analyzed the impact of two lightweight systems, Steel Frame with gypsum board (Drywall) and
Steel Frame with EPS lightweight concrete, on sustainable housing project management in
Mapasingue, based on an actual 90.28 m? modular design, actual cost estimates and schedule,
compression tests (ASTM C39), and surveys of 160 residents and 10 professionals. The
comparison was formalised through a multi-criteria decision model based on single-valued
neutrosophic sets, with objective CRITIC weighting and TOPSIS ranking, which explicitly
handles incomplete data and respondents' neutral perceptions. Cost estimates indicate $511.61/m?
for Drywall and $571.19/m? for lightweight concrete, close to the reference cost of the traditional
system (~$600/m?) owing to the limited availability of local manufacturers; the construction time
for Drywall, 61 working days, is far shorter than the 180 to 300 days reported for the traditional
system. Net Present Value and Internal Rate of Return favor both lightweight technologies.
Compression tests show that fiberglass reinforcement doubles the strength of lightweight
concrete, although at 9 days no specimen reached the design strength. Perceptions are
predominantly favorable (93.7% and 100%), though a gap remains with actual adoption. The
model ranks Drywall first, and the sensitivity analysis confirms that this ranking is stable with
respect to the only unverified input. Lightweight technologies are therefore viable for social

housing, their main advantage lying in construction time rather than cost.

Keywords: Lightweight construction technologies, Steel Frame, social housing, single-valued

neutrosophic sets, multi-criteria decision making, TOPSIS.
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