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Compressive Strength Calculation Model of Solid Waste Solidified Gobi Soil Based on PPR Modeling
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Abstract: In order to realize the resource utilization of solid waste material in the solidification of Gobi soil, industrial slag powder and fly
ash were used to compose a solidifying admixture of Gobi soil, alkali activator was added to stimulate the activity, the compressive
strength of solidified Gobi soil was tested and studied, projection pursuit regression was used to analyze the high-dimensional data, a PPR
model for calculating compressive strength of solidified Gobi soil was established, the accuracy and stability of the model are verified,
Finally, the model is used for simulation calculation, the relationship between the influencing factors and the compressive strength of
solidified Gobi soil was analyzed. The results showed that the PPR calculation model is reliable, and the weight coefficients of each
influence factor to compressive strength were ranked as the sequence of content of dosage of curing agent>age>flyash mixed>dosage of
alkali activator, the simulation results quantitatively describe the relationship between the influencing factors and the compressive strength
of solidified Gobi soil; the PPR model excavates the inner structure of high-dimensional compressive strength data of solidified Gobi soil in
depth, and provides a reference for the study of mechanical properties of solidified Gobi soil with solid waste materials.
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Table 1 Physical properties of Gobi soil
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Fig. 1 Typical grain gradation curve of Gobi soil
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Table 2 Technical index of mineral admixture
s A, HE LERER Fokh RS gkt
BE (m¥/kg)/(g/em® )/ (m?/kg) /% 74 28d /%

WKy 469 2.88 439 101 57 91 0.79

WK 227 236 394 91 69 83 313
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Table 3 Chemical composition of slag powder, fly ash,
lime and desulfurized gypsum

e %

PR Si0, ALO; Fe,0; Ca0 MgO SO, K,0 Na,0
Bk 37.08 11.36 078 39.84 7.1 116 027 1.04
MR 618 264 50 1.0 040 042 080 0.45
P2y 165 062 — 7264 21 136 — @ —

Wi 185 156 036 31.38 1.84 396 0.12 0.02
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Fig.2 Compaction curves under different slag content
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Table 4 Orthogonal test scheme and test results

1 3 0 8 7 0.90
2 3 10 10 14 3.59
3 3 20 6 28 1. 10
4 3 30 4 56 1.20
5 6 0 4 7 2.72
6 6 10 6 14 4.96
7 6 20 10 28 3.48
8 6 30 8 56 6.81
9 9 0 10 28 6. 12
10 9 10 8 14 5.19
11 9 20 4 56 8.45
12 9 30 6 7 3.70
13 12 0 6 56 8.49
14 12 10 4 7 4.22
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Table 5 Relative contribution weight coefficient of
influencing factors
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Fig. 3 Ridge function of PPR model for compressive strength
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Fig. 4 PPR model regression analysis results
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Fig. 5 Contour map of compressive strength of solidified Gobi soil
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Fig. 6 Influence of dosage and age of curing agent on
compressive strength
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Fig.7 Effect of alkali content on compressive strength
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Fig. 8 Influence of fly ash content on compressive strength
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