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Fig. 1

The flash evaporation method tests the thermal conductivity and specific heat capacity device
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Table 1 Thermal conductivity of UHPC

Temperature(C) 25 100 200 300 400 500 600

Thermal conductivity(W «m™ '« K1) 2.00 1.83 1. 64 1.24 1. 20 1.10 1.00
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Fig. 2 The thermal conductivity of UHPC

varying with temperature
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B3 AREIBEEMRERGIE UHPC B9 SEM 5347 : (a) ABIR BT A9 SEM B1% ;
(b)300°C B #9 SEM E 5 ; (¢)400°C B9 SEM B 1 ; (d)500°C Bt iy SEM B 57
Fig. 3 SEM analysis of the UHPC before and after thermal cycling at different temperatures: (a) SEM image before

thermal cycling; (b)SEM image at 300C ; (c¢)SEM image at 400°C ; (d)SEM image at 500C
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Fig. 4 Testing apparatus for thermal conductivity and 2

specific heat capacity using the steady-state method
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Table 2  Specific heat capacity of UHPC

Temperature(°C) 25 100 200 300 400 500 600

Specific heat capacity(] ¢ kgil <K™H 1009 1229 1230 1232 1269 1280 1310
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Fig. 5 The specific heat of UHPC varying with temperature
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Fig. 6 The specific heat capacity of UHPC with different contents of coarse aggregates/steel fibers
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Abstract ; Ultra-high performance concrete(UHPC) ,as a novel cement-based composite material,is primari-
ly composed of Portland cement, silica fume, quartz sand, steel fibers, and high-range water-reducing ad-
mixtures. This material achieves exceptional mechanical properties and durability through an ultra-low wa-
ter-to-binder ratio,high cementitious material content,and fiber reinforcement. Current research on UHPC
primarily focuses on its mechanical properties and durability. However, the characteristics of raw materi-
als,preparation and processing.and engineering applications of UHPC are intrinsically linked to its thermal
properties, making the investigation of UHPC’s thermal properties critically important. In this back-
ground, this paper systematically reviews the research progress on the thermal properties of UHPC. It first
explores the characteristics of UHPC raw materials, preparation and processing, mechanical properties,and
durability of UHPC. Secondly.a comprehensive analysis is conducted on its thermal conductivity,heat ca-
pacity, thermal diffusivity performance, thermal expansion performance, and fire resistance
performance. Finally,the paper discusses current research challenges and future directions regarding the
thermal properties of UHPC,aiming to promote in-depth studies in this field and provide guidance for the
sustainable development of concrete.

Keywords: Ultra-high performance concrete; thermal properties; thermal conductivity; heat capacity; ther-
mal diffusion performance;thermal expansion performance;fire resistance performance
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