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State-of-the-art research and prospect of geopolymer solidified soil
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(1. College of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan, P. R. China;
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Abstract: With fundamental research on geopolymer, the study of using geopolymer as solidification agent in
the field of soil stabilization has received extensive attention. Geopolymer, as a new soil solidification agent, is a
kind of green inorganic cementitious material formed by aluminosilicate-rich minerals as precursors under the
action of alkali activators. It is equipped with the advantages of good mechanical properties, great durability,
low carbon and environment friendly, etc. It can effectively overcome the disadvantages of high energy
consumption, high pollution and poor durability of traditional soil solidification agents such as cement or lime,
and is generally considered as an ideal substitute for traditional soil solidification agents. In order to clarify the
solidification mechanism and reinforcement effect of geopolymers on soil, the research progress of geopolymer
solidified soil in recent years is reviewed in this paper. Firstly, the reaction mechanism of geopolymer solidified

soil 1s introduced; secondly, the influence of different factors on the mechanical properties such as unconfined
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compressive strength and shear strength is described in detail; thirdly, the durability of geopolymer solidified soil

under freeze-thaw cycle, dry-wet cycle and chemical ion erosion is discussed; finally, the future study of

geopolymer solidified soil technique is prospected.

Keywords: geopolymer; solidification soil; soil solidification agent; reaction mechanism; mechanical property;

durability
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Table 1 Summary of UCS of geopolymer solidified soil in literature

+ R GIESLNEES i3 % ¥ HISR KB &/ % ucs EEPEN
BEi+ i Na,SiO,+NaOH 12.5 4.37 MPa(28 d) (8]
BEi+ i Na,SiO, 12.5 4.5 MPa(28d) [28]
AR+ IR (F) NaOH 20 2.706 MPa(28d) [29]

YRR 1 Wi+ R (C) NaOH 20 1.5 MPa(14 d) [34]

) C:0.6 MPa(7d).2.6 MPa(84 d)
Bt IR (C) /B IR (F) Na,SiO;+NaOH 20 [37]
F:0.1MPa(7d).8.5MPa(84d)
it TR (C) Na,Si0,+NaOH 10.15.20 1~8 MPa(28d) [39]
) ! 400~2 500 kPa(7 d)
WE Wit + RV 41 4 Na,SiO,+NaOH 10.20.30 [42]
800~4 000 kPa(28 d)
e i =i 0 £ Na,SiO,+NaOH 25.30 0.447 MPa.0. 759 MPa(28 d) [45]
w4+ et v W £+ K T NaOH 10.20.30 160 kPa,230KP 180 kPa(28 d) [47]
. \ 100~3 700 kPa(7 d)
WA e i £ T+ R NaOH .KOH 20 [51]
1 600~5 800 kPa(28 d)
5~7.5MPa(7d)
ZLF+ IR (C) Na,SiO,+NaOH 30 [53]
8.5~10.5MPa(28d)
- NaOH Na,CO, 1934.3 kPa(90d) . 110. 5 kPa(28d) .
ST IR (F) . 15 [54]
Na,Si0, - 9H20 395.7 kPa(90 d)
it MBI (C) Na,SiO,+ £1 K 18 6 MPa(30d) [55]

B R Wk e i+ R R (C) Na,SiO, 40 9 806. 64 kPa(28 d) [56]

: 0.969 MPa(74d)

WA Je BT £ I A NaOH 10 [59]

1.937 MPa(28 d)
T AR+ WD (C) Na,SiO,+NaOH 25.35.45 100~1 200 kPa(28 d) [61]
Wt il A+ Rk K KOH 10.15.20 6~10 MPa(28d) [66]
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Fig.3 Stress-strain relationship curves”"
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Fig. 4 Shear strength envelope diagram
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