Application of ultra-high performance concrete for thermal resistance
materials

Sung-Gul HONG Namhee K. HONG In-Young Gu

Professor Adjunct Professor PhD student

Seoul National University Seoul National University Seoul National University
Gwanakgu, Seoul, South Korea Gwanakgu, Seoul, South Korea Gwanakgu, Seoul, South Korea
sglhong@snu.ac.kr namheek@snu.ac.kr berksmile@naver.com

Dr Hong graduated from Lehigh Univ. Dr. Hong graduated from Lehigh Mr. Gu is studying traditional wood
His research area is about UHPC university. Her major interests are about multi-storied frames for conservation.
application to seismic retrofit and bridge aesthetics with conceptual design He has developed efficient thermal
development of smart materials mixed and BIM applications. resistance UHPC with smart fillers.

with various filler and admixture for
smart concrete.

Contact: sglhong@snu.ac.

Abstract

This paper investigates the thermal resistance of ultra-high performance concrete (UHPC) composites using
different fillers of low thermal conductivity. The development of new concrete for energy saving facilities is
more demanding for climate change threat to human. The use of UHPC composite with expanded
polystyrene (EPS) beads as well as different fillers of low thermal conductivity has shown a viable option of
architectural sandwich walls of insulation. The optimum fillers of thermal resistance for UHPC are
determined by the tradeoff of compressive strength between heat conductivity. Better thermal properties of
some UHPC composites make lower compressive strength of UHPC. To evaluate the varying thermal and
mechanical characteristics of UHPC composites with the quantity of fillers, the method of volumetric
substitution for UHPC was investigated in this paper. The UHPC composite of thermal resistance with
comparable compressive strength can be possibly used for concrete blocks to transfer flexural compression
force in efficient thermal breaker systems. Test results show that the strength of the concrete is greatly
influenced by the curing method and the most important factors affecting the strength of concrete are
curing temperature and curing time. Structural UHPC walls of thermal resistance serve as both load transfer
and barrier to external temperature. To investigate the mechanical behavior of composite sandwich panels,
the panels for the study are fabricated by new concrete as core and face sheets and the influence of the
three components — the mechanical properties of the core material, the strength of the face sheet material,
and the bond strength adhesive material — was evaluated. The flexural capacity of the specimens UHPC with
EPS core showed high strength in a stable linear behavior before core cracking.
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Especially, the demand for lightweight concrete

1 Introduction with low thermal conductivity in many applications
Higher-rise buildings and larger and longer of modern construction is increasing. Owing to the
spanning infra are being constructed rapidly in advantage of lower density and load-bearing
various ways with more diversity. Better structural elements of smaller cross sections, a
and durability performance of construction corresponding reduction in the size and a
materials with higher strength, lower density, significant reduction in the self-weight have a
higher energy efficiency and others is required. positive impact on the economics of construction
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