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Abstract: Water flow around pile foundations can create vortices that erode the bed surface, compro-
mising the stability of both pile foundations and superstructure. Therefore, addressing scour manage-
ment has always been a hot topic in engineering. To advance the application of cement-stabilized soil
technology in scour repair for pile foundations, orthogonal experiments were designed and carried out
on dispersion-resistant cement-stabilized soils. Four types of anti-dispersants, PAM, EVA, xanthan
gum, and HPMC, were selected for kaolinite and silt soils. The effects of anti-dispersants type, anti-
dispersant dosage, water content, and cement dosage on fluidity, turbidity, and unconfined compres-
sive strength at 7 and 28 days were studied using average effect and range analysis. The results

showed that for kaolinite, increasing the anti-dispersants content from 0.25 %, to 1 %, decreased the
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fluidity of the cement-stabilized soil by 20% and turbidity by 25% , demonstrating a significant impact

on both fluidity and anti-dispersion properties. For silt soils, the anti-dispersant dosage significantly in-

fluenced anti-dispersion properties, while water content was the main factor affecting fluidity. When

the water content increased from 1.4 w, to 2.0 w,, the fluidity of cement-stabilized soil increased by

45%. Based on the comprehensive balance method, matrix analysis method, and multiple regression

linear model, a method for designing the mixing proportions of anti-dispersion cement-stabilized soil

was proposed. The recommended ratio of kaolinite and silt soils showed significantly better anti-scour

characteristics in the sediment initiation experiments compared to the original soil sample.

Keywords: orthogonal experiment; anti-dispersion cemented-stabilized soil; range analysis; compre-

hensive balance method; matrix analysis; regression analysis
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Table 1 Physical and mechanical properties of soils
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Fig.1 Experimental soil samples
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Table 2 Orthogonal test design table of L16(4")
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Table 3 Statistical table of orthogonal test results

N 2 5 kT WE/NTU 30 BE/mm 7 d T BR BT R S /kPa 28 d T FRT R /kPa

ik e I 1 e L e I £ e 1 e I 1 e L eI £ et
1 A1B1C1D1 114.9 55.2 76.5 39 140.75 260.11 362.8 292.48
2 A1B2C2D2 94.83 48.71 74 43.5 163.84 262.90 327.86 294.95
3 A1B3C3D3 77.2 42.7 66.5 41.5 128.66 276.21 199.43 340.28
4 A1B4C4D4 97.56 56.8 62 38 212.51 274.69 288.57 346.52
5 A2B1C2D3 131 59.22 89 47.5 136.98 385.02 160.39 440.02
6 A2B2C1D4 111.31 52.83 75 39 293.09 731.21 467.84 909.89
7 A2B3C4D1 114.6 53.68 87 56.5 369.18 106.73 613.33 125.39
8 A2B4C3D2 103.2 49.72 75 46.5 308.75 231.36 435.81 247.88
9 A3B1C3D4 141.25 54.74 92 57.5 220.06 354.56 270.11 370.68
10 A3B2C4D3 108.37 59.83 101.5 54 200.25 195.73 281.52 217.06
11 A3B1C3D4 106.64 41.21 74 36 202.96 339.20 267.58 366.81
12 A3B4C2D1 74.98 40.85 80.5 35.5 146.04 154.92 161.49 164.86
13 A4B1C4D2 90.67 58.32 98 65.5 162.71 156.75 496.23 209.84
14 A4B2C3D1 93.5 51.62 89.5 42 126.22 118.86 211.51 125.39
15 A4B3C2D4 91.73 40.78 73 37 346.75 569.85 587.01 626.92
16 A4B4C1D3 82.43 38.36 67 33.5 429.61 308.99 666.08 410.38
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Fig.13 Sediment start-up experimental device
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