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Study on the Effect of Curing Methods on the Compressive Strength of Geopolymer Concrete
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Abstract: To investigate the influence of different curing methods on the strength of geopolymer concrete. Through experiments,
the compressive strength of geopolymer concrete with different water — glue ratios and different steel fiber content under four
conditions ; standard curing, film curing, dry air curing and combined curing were studied, and the hydration behavior of the
concrete was compared and analyzed from the microscopic scale. The results show that the hydration reaction of geopolymer
concrete can be effectively promoted in the early stage of standard curing and film curing, and a denser gel structure can be

formed, thereby significantly improving the compressive strength. Dry air curing leads to incomplete hydration, increased

TEkRE: FEEE/REEXAAMNFELIE (2022D01B104)

EE@N: KRB (2003—), B, KX§, #ARAE: KI#FH,

WIEIEE: £HM (1993—), B, ##L, 8IFE, MLESH, ARAE: HEBFRMEHEXMR.
Y FSEHEA . 2024 -12-06



2 14 SRINBAE : iy 2O st SR PR B - BT e 95 B8 R B2 AL T 72 9

porosity, and relatively low compressive strength due to rapid evaporation of water. The initial curing conditions had a significant

impact on the subsequent strength development, and the specimens that were converted to dry air curing after 3 days of film

curing had the best strength development compared with other groups. The low water — glue ratio and the incorporation of steel

fibers also play an important role in the compressive strength of geopolymer concrete. Research findings can provide references

for related applications.
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Table 1 Chemical composition of the material /Wt%

WAy Si0, a0 ALO, H,0 SO, R,0 LOI
WK 33.06 39.29 15.04 0.1 1.9 0.56 0.80
WK 45.10  4.50 36.80 0.4 .2 075 2.62

(3) MBI SRR, TREEK, LR
#70.488 m’/g, BREEH2.56 g/em’,

(4) AHEfm: MR REAEm R, ZEk
MER=99%, HHEHR2.13 g/em’, EERREN: X%k
AR RERR AN F S38 FURERRENIE L2 2,

®2 KIKEHEKXERE

Table 2 Properties of water glass

e Atk A ARE e WEHE (20 C) R (20 C) piiAL s Fe KRG
ftr A /% /% 1 /°Bé / (g/mlL) /% /% /%
KGR 8.6l 27. 63 3.31 39.7 1.377 89.7 0.004 0.01
(5) Werde. kAP mB M, HER F4 FPHR
N A N N s Table 4 Curing method
$70.3~0.5 mm, P 20 ~25 mm, S > mET—men TV

1 000 MPa,
1.2 Fes ikt
Wt T 3 A A S, KB R 0.30
0.34 KFFEMLYEB R (1.2% ) T 0.34 KLY
GPC, JEEEM KN 400 kg/m®, #53R Ky 0.36, 7KHEHE
BB 3. 31 (EE 1.0, A HLiEmE 3,
3 HWEMRRTESL

Table 3 Geopolymer concrete mix proportion/ (kg/m®)

P . BT WA A W
as T e we kg e NN s
A 200 175 25 120 18 72.12 1164 666. 88
B 200 175 25 136 18 72.12 1164 666. 88
C 200 175 25 136 18 72.12 1164 666.88 1.2
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Fig. 1 Compressive strength of GPC under different
curing methods and water — to — binder ratios
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Fig.2 Compressive strength of GPC under different
curing methods and steel fiber contents
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Fig.3 Strength variations of geopolymer concrete with a
water — to — binder ratio of 0.3 under different curing methods
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Fig.4 SEM images of geopolymer concrete under standard curing
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Fig.5 SEM images of geopolymer concrete under film curing
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Fig. 6 SEM images of geopolymer concrete under dry curing
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Fig. 7 SEM images of geopolymer concrete after standard
curing for 3 days followed by curing in dry air
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Fig. 8 SEM images of geopolymer concrete after film curing
for 3 days followed by dry air curing
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