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Abstract

The primary objective of the important scientific difficulties in the design and calculation of soft
soil underground space is the unloading mechanical characteristics of soft soil under varying un-
loading ratios and pore water pressures. However, the weakening effect of pore water pressure
and unloading ratio on the mechanical properties of soft soil is ignored in the design of soft soil
underground space. An unloading mechanical characteristic test was carried out using a completely
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automated stress-strain control triaxial instrument in order to replicate the unloading stress path
encountered by various positions of foundation pit excavation. According to the test, soft soil is
extremely sensitive to the unloading stress route, and its unloading strength clearly declines as
pore water pressure increases.
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Table 1. The mechanical and physical characteristics of soft soil
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Table 2. The Stress Path Unloading of experiment method
F2 EENNBERRESR

N AR [i5] 45 Bl & /kPa FLER/K E/kPa I fnf it AR
100 0, 20, 40, 60 R =Ag/Acs=0.0
Uuo0.0 200 0, 20, 40, 60 oy TREFAAZE
300 0, 20, 40, 60 CRLC N
100 0, 20, 40, 60 5 ) 05
:AO'l AO'3= .
Uuo0.5 200 0, 20, 40, 60 P T IN
300 0, 20, 40, 60

3. RS
3.1. R - RiZEphEk

HE AR S 6 258 R 22 1| ) 6 [ 45 B 1% /9 100 kPa 11 200 kPa B, #1f7k R=0.0. 0.5 FHikseth<k, tnlX
1 iR

DOI: 10.12677/hjce.2023.127118 1038 T ARTHE


https://doi.org/10.12677/hjce.2023.127118

320

Ll —=—Uuo0.0
180 - —m— UUO0.0 300 @ UUO.S . m—m - |
g
e UUO.5 ../._.l.,./l' .-/l L]
_u" 280 a
160 - ./.r././l I .,l‘/
5 -t = 260 —;'
- (=3}
3140 - / 4 m o o o o o0 °° o—eo-0 0O
R ./I . o0 00 % ® o o o 00 —0 240 .o ..0
2 'm o0®® oo £ o ®
E 120 [ .= & 50
200
100
180
80 s | 1 | L 1 " 1 " 1 L 1 N 1 160 " 1 L Il L 1 1 1 L 1 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
BIZE (%) Bi% (%)
(@) (b)

Figure 1. The stress-strain curves of different confining pressures. (a) Consolidation confining pressure o3 = 100 kPa; (b)

Consolidation confining pressure o3 = 200 kPa
E 1 TREETHRNS - NEEZ. (2) BI4EE 0= 100 kPa; (b) BEIZEREIE o3 = 200 kPa
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Figure 2. The variation diagram of pore pressure under different initial pore water pressures. (a) The confining pressure of
UUO0.0 consolidation 100 kPa; (b) The confining pressure of UU0.5 consolidation 100 kPa
E 2. NEEFLERKE TRIFLEZLE. (a) UU0.0 B E 100 kPa; (b) UUO.5 B4R £ 100 kPa
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Figure 3. The strength parameters under different pore water pressures
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