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Abstract

At present, the construction technology of cross-river tunnels in which mud-water balance shields
are used to penetrate saturated clay soil layers is becoming mature, but there are few studies on
shields passing through rivers in long distances in fine sand-layers. The key problems in construc-
tion need to be resolved. This paper relies on the Huadian Lingwu Power Plant's intelligent heat-
ing project to Yinchuan City to conduct research on the shield tunnel crossing the Yellow River silty
sand formation. Through the statistics of driving parameters such as thrust, driving speed, cutter
head speed, cutter head torque, average soil bin pressure and other field monitoring data during
the excavation process, the variation rules of each parameter and the settlement of the parame-
ters to the surface settlement during the excavation process are analyzed influences.
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Figure 1. Schematic diagram of the location of the tunnel passing through the yellow section
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Table 1. Soil physical and mechanical parameters

=1 TRYIBENFSH

= R K FLEREE ERGEN FES PR S BIERY HELVNE
= PKN/m? W/% e i c/kPa oI kicm/s u
HIEL 17.6 27.6 0.922 0.48 29.7 6.4 753%x10°° 0.42
IR+ 16.6 48.0 1.357 0.80 4.9 116 20x10°° 0.38
4t 17.6 31.0 0.945 0.19 2.7 274 5.01x107° 0.34
4t 20.5 17.9 0.498 0.05 9.1 43.7 1.92x10°° 0.3
M+ 20.8 18.4 0.516 0.05 58.1 6.7 3.95x10° 0.33

Table 2. Daily settlement statistics table of measuring points

2 MREATMERTR

H 3 I AR TR
DK2+700 DK2+680 DK2+660 DK2+640 DK2+620 DK2+600 DK2+580

2018/7/3 2.6
2018/7/4 1.2 5.6
2018/7/5 2.6 7.9 6.1
2018/7/6 2.6 5.6 4 7.4
2018/7/7 1.9 5.6 7.1 6.6 45
2018/7/8 1 45 7.1 6.4 4.8 4.9
2018/7/9 6.9 6.3 7.8 6.4 4.5 45 2.6
2018/7/10 8.6 5.2 5.4 45 4.9 7.1 4.8
2018/7/11 6.7 4.6 4 4.9 2.6 3.7 35
2018/7/12 6.4 7.9 3.9 2.6 4.8 2.4 0.9
2018/7/13 3.6 4.6 4.4 4.8 35 1 —0.8
2018/7/14 3.9 5.4 3.2 35 0.9 0.5 11
2018/7/15 3.7 11 5.2 0.9 0.2 0.2 0.9
2018/7/16 31 1.2 0.7 0.2 0.6 0.4 —0.6
2018/7/17 3.7 0.4 0.4 0.6 0.4 0.5
2018/7/18 1 05 0.4 0.4 -0.5
2018/7/19 0.4 0.2 0.2 —05
2018/7/20 0.6 0.4 -0.3
2018/7/21 0.3 -0.1
2018/7/22 -13
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Figure 2. Schematic diagram of average pressure of excavation bin and surface settlement
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Figure 3. Schematic diagram of cutter head thrust and surface settlement
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Figure 4. Schematic diagram of driving speed and ground subsidence
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Figure 5. Schematic diagram of absolute value of cutter head torque and surface settlement
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