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Abstract: As a low-carbon and eco-friendly cementitious material, geopolymer exhibits excellent
mechanical properties and is an ideal substitute for cement in high-strength concrete. However, elevated
temperatures degrade the performance of concrete, compromising structural safety. This study investi-
gated the mechanical properties of high-strength geopolymer concrete (HGPC) under uniaxial compres-
sion, considering temperature (20 °C, 200 °C, 400 °C, and 600 °‘C) and concrete strength grade (C70,
C80) as variables. The results indicated that the failure mode of HGPC shifted from aggregate penetra-
tion to failure at the interfacial transition zone, accompanied by significant mass and strength loss. At
600 °C, the mass loss rate reached 6. 8%, while f.]/f2° dropped to 0. 39 of its room-temperature value.
Additionally, f£/f] was lower than that of conventional and high-strength concrete, and it further
decreased with increasing temperature. A stress-strain constitutive model incorporating damage param-
eters was developed, demonstrating strong agreement with experimental data and providing theoretical

support for HGPC applications in high-temperature environments.
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Fig. 2 Particle size distribution curves for aggregates
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Table 4 Mix proportions of high—strength geopolymer concrete
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Fig.3 Resistance furnace for high—temperature testing

800
s00k 1 r200°C =e =400 C—+—600 C
600

o S00F

4ol g - - — — - - .

uc

100 150 200 250 300
H5} 8] /min

B4 a2k

Fig. 4 Heating curves of the specimens
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Fig.7 Failure modes of specimens under uniaxial compression after

exposure to different elevated temperatures
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Fig. 10  Stress—strain curves and curve failure patterns of high—strength geopolymer concrete after exposure to elevated temperatures
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Table 5 Values of n and a, before and after exposure to
elevated temperatures

HGPC-70 HGPC-80
20 °C 200 'C 400 °C 600 °C 20 °C 200 °C 400 °C 600 °C
n 5793 6.687 9.743 14.516 5.860 11.258 9.022 11.731
11.481 11.744 9937 — 31.515 14.643 8.703
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