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Experimental study and settlement prediction analysis of a new Y-shaped
pile with prefilled mixture in soft ground treatment

LIAO Kewu!, LI Jun?, ZHAO Hanjin®
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2. Department of Architecture and Civil Engineering, Zhejiang University, Hangzhou 310058, Zhejiang, China;
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Abstract: This article introduces a new ground treatment method for deep mucky soil layers using post expansive
concrete combined with a prefilled mixture. The prefilled mixture is poured into the Y-shaped pile mold to control
settlement and improve bearing capacity. The main components of the prefilled mixture are cement, quicklime, stone
chips, etc. Based on the different water contents in the treatment area and combined with indoor compression strength
tests, the mixture ratio was reasonably determined. An on-site load test was conducted to validate the feasibility of this
ground treatment method, using a project in Wenzhou as a case study. Numerical simulations were performed to compare
settlement and changes in pore water pressure with and without the application of this ground treatment method. Results
indicate that this type of pile has the advantages of saving materials, deep ground treatment, and high construction
efficiency. It is particularly suitable for application in ground treatment in areas such as roads, squares, and light
exhibition areas. This method shows significant potential for further research and broader application.
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Fig. 1 Load transfer mechanism in the new Y-shaped pile
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Table 1 Physical and mechanical parameters of each soil layer
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Table 2 Strength test of different aggregate ratios under the
same water content
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Table 3  Strength failure test of the optimal aggregate ratio

under different water content

s BKEY%  FiE/g  ROKHMEUKN  3EEE/MPa
@® 708.0 25.50 5.204
@ 10 709.4 25.76 5.257
® 735.8 34.00 6.939
®* 572.0 3.69 0.753
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Fig. 3 New Y-shaped pile mold and pile forming site
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Table 4 Ultimate bearing capacity of single pile

R R $*E%@$&5E7¥K$Eﬁ HH LY R/

o PUME/KN mm
1 S17 140 21.0
2 S19 120 15.0
3 S21 140 20.6
4 S33 140 22.7
5 S37 140 21.6
6 S49 120 17.3
7 S51 120 10.5
8 S53 140 11.5
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Table 5 Ultimate bearing capacity of single pile composite

foundation
R g $$§E%€ﬂ%$&ﬁﬁ LEISARGS v

AAF I I {E/kPa mm
1 S8 187.5 19.71
2 S10 150.0 18.35
3 S24 150.0 28.24
4 S26 225.0 39.43
5 S28 150.0 23.27
6 S40 150.0 18.73
7 S42 150.0 19.19
8 S44 187.5 26.38
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Fig. 5 Ultimate P-S curves of single pile
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Table 6 Parameters of HSS soil constitutive model
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@ 16.1 58.6 3.0 27.0 2.07 2.07 12.42 24.84 0.259 0.259
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pile treatment in ten years
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