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Abstract; To determine the optimal mix of dune sand in Engineered Geopolymer Composite
(EGC) , this study provided insights for subsequent research and engineering applications involving
dune sand EGC. Twelve groups of cubic specimens of dune sand EGC underwent compression
tests, and four groups of axial compression tests of dune sand EGC were conducted. The observed
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failure modes and recorded compressive strengths were analyzed. The effects of dune sand
replacement ratio, NaOH solution concentration, water-glass modulus, and PE fiber content on the
compressive strength of dune sand EGC were quantified. Furthermore, further analysis was
conducted on the stress-strain curves under axial compression,and a constitutive relationship model
suitable for dune sand EGC was proposed. The maximum compressive strength of EGC was
achieved when the dune sand replacement ratio was 50% . Under complete dune sand replacement,
a NaOH solution concentration of 20% ,a water glass modulus of 1. 1,and a PE fiber content of
2% were selected as the optimal combination for dune sand EGC compressive strength. The study
affirmed the feasibility of preparing EGC by incorporating a specific proportion of dune sand,and
this proposed constitutive model accurately predicts the uniaxial compressive behavior of dune sand
EGC.

Key words: EGC; dune sand; geopolymer ; compressive strength; uniaxial compressive constitutive

model ; fiber
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FEH 12 mm, A28 24 um, FPERE Y 116 3%
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Table 1 Chemical composition of fly ash and blast furnace slag and dune sand %
e w(SiO,) w(AlLO;) w(Fe,05) w(Ca0) w(K,0) w(S0;) w(MgO)
IR 53.8 30.9 4.1 4.1 2.3 2.2 0.6
[T Rk 25.7 13.1 0.5 49.5 0.4 2.3 5.6
WL 85.8 7.4 0.6 0.6 3.7 0.1 0.2
1.2 Rt M 14% 17% 20% 23% , K L EERB 51 N

FeMRORE A e, 3T 12 41 EGC R4A 0.8.1.1.1.3 1.5, PE £ iR LB & 0 5l
Y BEAHIVE 3 AR, Y EVBUCES G 1.5% 2% 2.5% ;KK 0.35 50 (T8 L
25% 50% ,100% ,NaOH % BTt Wk FE 4050 o 0. 36, fARHEE AL BRI A LI 2,
®2 EGCHEAW

Table 2 Mix proportion of EGC kg/m’

ENE A WK B R VY K K NaOH  JUKF  2F4k
DS,-EGC20-1. 1-2 557.5 557.5 401.4 0 290.2 234.5 58.9 22.3 19.4
DSy -EGC20-1. 12 557.5 557.5 301. 1 100. 3 290.2 234.5 58.9 22.3 19.4
DS5,-EGC20-1. 1-2 557.5 557.5 200. 7 200.7 290.2 234.5 58.9 22.3 19. 4
DS40-EGC20-1. 1-2 557.5 557.5 0 401.4 290.2 234.5 58.9 22.3 19.4
DS,y -EGCl14-1. 12 569.3 569.3 0 409.9 229.4 275.5 46.5 22.8 19. 4
DS,y -EGC17-1. 1-2 566. 2 566. 2 0 407.7 255.6 252.4 51.9 22.7 19.4
DS;40-EGC23-1. 1-2 551.7 551.7 0 397.2 319.7 214.7 65. 1 22.1 19. 4
DS, 4, -EGC20-0. 82 565.5  565.5 0 407.1 2047  285.7  7L5 22.6 19.4
DSy, -EGC20-1. 3-2 552.2 552.2 0 397.6 348.5 199.9 49.7 22.1 19. 4
DS,,-EGC20-1. 52 546. 6 546. 6 0 393.5 409.9 162.9 40.5 21.9 19. 4
DS,y -EGC20-1. 1-1. 5 557.5 557.5 0 401.4 290.2 234.5 58.9 22.3 14.6
DS,y -EGC20-1. 1-2. 5 557.5 557.5 0 401. 4 290.2 234.5 58.9 22.3 24.3

1 PL DS 40 -EGC20-1. 12 A, DS, o TR VPP FN 100% ,EGC20 H 20 7% NaOH I 1 F 2 1 5 0 20% , 1. 1
FRKBEIERECHR 11, B5 2 BB BN 2% .
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Fig.2 Typical final failure modes of the specimens
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Fig. 8 Stress-strain curves of different dune sand
replacement ratio under axial compression
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Table 3 Values of the coefficients and the R* values
of specimens with different replacement ratios
b THB TR
a R? b R?
DS,-EGC20-1. 1-2 2.49 0.995 3.45 0.929
DS,5-EGC20-1. 1-2 2.34 0.994 2.24 0.989
DSy,-EGC20-1. 1-2 2.13  0.991 5.24 0.937
DS,y,-EGC20-1. 1-2 2.12 0.985 2.26 0.977
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Fig. 10 Comparison between theoretical and experimental values of the specimens
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