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Field Test of Horizontal Freezing Method for
Shield Tunneling in Complex Sites
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Abstract; In order to study the freezing characteristics and the influence on the surrounding
environment of the horizontal freezing method of shield tunneling under the condition of complex
site, combined with the horizontal annular type freezing engineering of the south end shield
tunneling of Shuanghehu station of Zhengzhou metro line 17, the temperature field and the frost
heave displacement field of the horizontal annular type freezing are systematically studied through
the field measurement method. The results show that during the cooling period,the temperature of
the measuring point will rise slightly. Due to the dewatering near the foundation pit,the number of
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days taken for each temperature measuring hole on the left line to drop below 0 C is 6 days more
than that on the right line. The soil itself has a greater influence on freezing than the average
moisture content of the soil layer. On the premise that the average moisture content is similar, the
silt can continue to cool down at a faster speed after reaching the freezing point. The development
speed measured by the test hole far away from the freezing pipe on the left line and the right line
is 2. 40 times and 6. 03 times of that measured by the test hole near the freezing pipe, respectively.
And the closer to the frozen zone, the greater the frost heave displacement. The maximum frost
heave in the frozen zone is about 1. 70 times of that in the non frozen zone. To sum up, the soil
itself has more influence on freezing than the average moisture content. With the increase of the
distance from the freezing pipe, the expansion speed of the freezing wall becomes slower. Shield
synchronous grouting has little influence on freezing effect, but groundwater flow has great
influence on cooling and surface vertical displacement, which significantly affects freezing
reinforcement effect.
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Fig.1 Location relation map and geological section map of south end,reinforcement area and underground

commercial street of Shuanghehu station
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Table 1 The physical and mechanical parameters of LRI [R] SR 20 ~ 23 d, R &5 B[R] AS B R o

each soil layer measured on site 45 d, 4P ARSI KB E < - 25 €, %

HWE Bt KRENE " B R R R g o R - R A

5 A/ (Nem ) Ji/kPa i/ (°) 4.0 MPa, L %5 5% £ 2.0 MPa, ¥ 57 5% JZ

@, it 18.0 — 60 15.0 1.8 MPa( —10 C), W ITZ R ZR 45 BETF- 1Y

@y, #EME  18.2 0.62 1.0  2L0 R R -8 ~ —10 T, H4hBE 5 M % 5% 5w
Dy WD 18.5 0.77 0 24.0 W< -5 C,

@y BFEFt 185 0.73  23.0 16.5
@yp D 20.0 0 30.0 2 }ﬂ%iﬁgﬁﬁ%
@y MFE+ 186 0.67 26.4 17.0
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