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Abstract: Geopolymer cementitious materials can replace cement-based cementitious materials as curing agents in
engineering problems, such as backfilling of narrow fertilizer troughs, and effectively reduce pollution and energy
consumption in the cement production process. There are few studies on cementitious materials. Three new green
cementitious materials combined with alkali activators are used to solidify engineering slag and form fluidized
geopolymer-solidified soil. The strength prediction model is established to analyze the influence of different
factors on the strength. The results show that the strength of the solidified soil increases first and then decreases
with the increasing modulus of the alkali activator, increases with the content of GGBS, fly ash and rice husk ash,

and decreases with the increasing particle size. When the modulus of alkali activator increases to 1.2, the content
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of GGBS increases to 10%, the content of fly ash increases to 8%, and the content of rice husk ash increases to

11%, the strength of the solidified soil increases significantly. The average relative error of the prediction results

of the strength prediction model is only 5.57%, which is relatively accurate for the solidified soil. The calculation

results of the weights of each layer in the prediction model show that the curing age has the greatest impact on the

strength of the solidified soil, and the particle size of rice husk ash has the minimal impact. The research results

can provide theoretical support for the application of solidified soil in practical engineering.

Keywords: fluid solidified soil; geopolymer; unconfined compressive strength; strength prediction model;
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Table 1 Chemical composition of fly ash, GGBS and rice husk ash
s w(Si0,)/% w(ALO,)/% w(Fe,0,)/% w(MgO)/% w(Ca0)/% w(Na,0)/% w(S0,)/% w(K,0)/%
MBI 63.34 27.00 2.00 1.00 3.00 1.11 1.10 1.05
GGBS 35.41 20.24 0.18 8.16 31.64 1.36 1.79 0.29
Fi7e K 84.00 1.35 1.45 — 3.17 — 0.93 —
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Table 2 Design scheme of fluid geopolymer Solidified Soil
s GGBS MR Bl A5 f7eik  FETCR
W5 BEe  BE%  BB/(mol L) BhEY%  Riff/mm
GF1 8 8 1.2 0 —
GF2 10 8 1.2 0 -
GF3 12 8 1.2 0 -
GF4 14 8 1.2 0 -
GF5 10 6 1.2 0 —
GF6 10 10 1.2 0 —
GF7 10 12 1.2 0 —
GF8 10 8 0.6 0 —
GF9 10 8 0.9 0 —
GF10 10 8 1.5 0 —
GFD1 10 8 1.2 5 1.2
GFD2 10 8 1.2 8 1.2
GFD3 10 8 1.2 11 1.2
GFD4 10 8 1.2 14 1.2
GFDS 10 8 1.2 11 0.6
GFD6 10 8 1.2 11 0.3
GFD7 10 8 1.2 11 0.15
GFDS 10 8 1.2 11 0.075
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Fig. 2 Compression strength curves of modulus solidified soil
with different alkali activators
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Table 3 Comparison of prediction models with different hidden
layers and nodes

R R R A (SRPS k4 LTS Wi
1 4 0.810 73 0.004 66
1 6 0.838 99 0.004 09
1 8 0.845 78 0.003 73
1 10 0.744 04 0.004 17
1 12 0.765 88 0.004 06
2 8.4 0.965 43 0.000 80
2 8.6 0.997 70 0.000 37
2 8.8 0.999 43 0.000 08
2 8. 10 0.997 84 0.000 32
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Table 4 Error analysis of test samples

%5 GGBSBE/% WIKBE/% WA FrekBR% Biehhift/mm FPEL/A BE/MPa SBRE/MPa LiXfiR25/MPa AHXHEZ /%

1 12 8 1.2 0 0
2 10 8 1.2 0 0
3 10 8 0.6 0 0
4 10 8 1.2 0 0
5 10 8 1.2 11 0.6
6 10 8 1.2 14 1

7 10 8 1.2 11

8 10 10 1.2 0 0

0.075

3 0.3805 0.36 0.020 4 5.68
3 0.296 8 0.27 0.026 7 9.91
28 1.268 8 1.26 0.008 8 0.69
28 1.474 5 1.57 0.095 5 6.08
7 1.3787 1.44 0.0613 4.25
14 22629 1.93 0.3329 17.25
7 1.8490 1.86 0.0109 0.58
14 1.018 5 1.02 0.001 4 0.14

*5 FURRNZGSRNHERBIHRE ST
Table 5 Relative error distribution of BP neural network
training and prediction samples

FEXRZESARIER  YIGEEA  BUREA BRSS9
>20% 5 0 5 5.68
(109%, 20%] 6 1 7 7.95
(1%, 10%)] 25 4 29 32.96
<1% 44 3 47 53.41
Mt 80 3 88 100
k() B A LA (4) (5):
8 V.
‘/m:ZVm[ O, % (4
i=1 Z Vm;
m=1
Vm
P,= (5)

A V,—— 5 A 5 AR TRk
O— B 2 B4 2 3% B AU ;
V,—— AR BIRE E SR
FIH R (5)TH5E 6 4~ 52 i PR 2 9 A B ik 5 AL
TR, G5 0L 6. & 6 BENSTEE R, F2 90 IR 1)
Xof - i Ak A 5 B 52 ) g5 K, A EE BTk R A B 38%;
Fy IR 45 £ (0 52 ) AR T SR 8 48, o L6 30.15%;
%6 MNERNERHESNERRE

Table 6 weight contribution rate of prediction model

R R 2 FEE Tk WU Tk /9% (HE4% )
GGBS# it 0.501 169 6.92(5)
MRS 2.183 732 30.15(2)

BRR IR 0.586 749 8.10(4)
TRz 1.197 763 16.54(3)
Fesc kiR 0.021 158 0.29(6)

FEA A 2.752 821 38.00(1)

Bt 7.243 328 100

TR | B AR GGBS B8535 1 16.54% .
8.1% F1 6.92%, 70 e /NI M ARG ST IRLAE, A1 0.29%

5 ik

(1) T 725 b 2Ry i1 4 = 0B 1) 1 IO Xy M A g
W, Kyt R E 5 GGBS B i . kMK 15 1 Flfe 7 K
B 5 ARG, A MR Y 1 Ak 1 0P o B S AR5
PR A2 55 300 - PR Y 67 AH OG5 Y B & R B 4O &
1.2, GGBS (I B & 10%. B IKB &1 2 8% M
FETE KB T 2 1% J5, 38 T+ BE IR .

(2) 38 3 7 Al o 20 ) 2% 5 3 R R 9 4T RE A T
D, 22835k 46 56 e AR HD L5 2 6-8-8-1 IFXof [l £ - 5i BE
U B R A, HOF 246 X R 22 R 0.069 MPa, -2 A
XFiR2EH 0.14%, T 25 AR 228/ *MIgrEAs
DARE A 9 1R 22 73 A0 AT 3, RBIR 22/ T 10% 1Y
FEAR 7 86.37%, 155 7RI T 45 S % sh g/

(3) 51 AAUEE BTk 28 53 B 45 PR 356 e 1 it B 5% i)
FEEE, 1558 6 Fhszma N R M ACE STk . o, F79
W4 J X T [ i R S e A K, o L R 38%; I BE B
R [ £k - 55 B 1% 52 ) i DA R 1 /N 43 i) S - B A
JK 3B 5> 78 KB >0 & R L EC>-GGBS 15 & > 1
FERMIAR . LR TR, BEBEA B B3 £ 0 % B %
IR IR FIAE 78 K 45 1
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