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Effect of dry jet mixing method improving soft soil foundation of
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Abstract: Based on the railway connection line project in Djibouti, Africa, this paper studies the stress distribution and
deformation characteristics of high-speed railway soft soil foundation improved by dry jet mixing method (DJM) under
the action of embankment load. Based on PLAXIS 3D finite element software, the model of soft soil foundation
improved by DJM method under embankment load was established. The stress distribution of powder jetting pile and soft
soil foundation under embankment load was analyzed, the development of foundation deformation before and after
reinforcement, and the comparison of surface settlement when the pile tips are located in different bearing layers was
compared. Then the effects of DJM method to improve the soft soil foundation are evaluated. This study shows that when
the pile tip is located in the breccia, the surface settlement after reinforcement is significantly reduced, and the powder
jetting pile can effectively change the stress distribution in the soft soil foundation. In this paper, the analysis model of
stress distribution and deformation characteristics of high-speed railway soft soil foundation improved by dry DIM
methed is proposed. The research results can provide some experience for similar projects at home and abroad.
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Figure 2 Dry jet mixing piles and embankment load

arrangement
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Table 1 Soil parameters
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Figure 3 Surface settlement cloud map when no cement

injection pile is used
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Figure 4 Surface settlement nephogram strengthened by 6 m

depth dry jet mixing pile
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Figure 5 Surface settlement nephogram strengthened by 10 m

powder jet pile

XL 3 R 5, AR R WA o [ 6 - A
I, AU 9.48 mm; R 10 m A K f#)
WA 0 At S i, R WA o ] [X 3 2 e KT
F% >k 7.34 mm, A< i [ X 3akdth 3 B T % 9.58 mm.
T B SR AT S R A I [ DX 38AH L AR R FH A v
PEANE B, 3R B KU/ T 22.6%,  fin ] R0
B,

Bl 6 & = Fh 00 B i i b J2 A8 TR X L,
BEALFR AR ) X s br . IR RTCAEH, 24
K93 WS A A i 45 70 2 AL T P B R R AT ) A R
I, nE X A B R, Rz, 4
WEStHF 1R TR E T, in ] X Ry % = it

BIBRMEFE 3G K
—m— R AR
—#—6 m kR INE - i fE XO
0q —A—10 m WA CnfE XD

—¥—10 m By E  (AEINE X

PP {E/mm

X A hR/m
& 6 HEUrE BT XTELE

Figure 6 Cross-section deformation comparison chart
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Figure 7 Pile top stress distribution (before the embankment

load is applied)
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Figure 8 Pile top stress distribution (after the embankment

load is applied)
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