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Abstract

Front rock’s extrusion is an important index for determining whether the workface is stable or
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not. Therefore, the research and development of measuring technology for extrusion become in-
creasingly important. From home to abroad, present used measuring technologies, which can be
classified as traditional multi-point extensometer and sliding extensometer, all have their short-
comings: the former has short service life span and is expensive while the latter is both expensive
and fragile. This paper introduces a new technology based on magnetism, in which the magnetic
rings are measuring cells and the graduated rod is the measuring tool. This technology makes the
measured cells long-lived and can remain until the workface being excavated. Its significant ad-
vantage is cost-effective and quality-reliable. In the end, this paper has displayed an application of
this new technology in the tunneling of NITM trial section of Qikeng tunnel, which is located in
Zhejiang Province, and the application has showed that this new technology has reaped good ef-
fect and is recommendable for other projects.
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Figure 1. Deformation of tunnel after excavation
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Figure 2. Schematic diagram of the reverse-head-extensometer
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Figure 3. Schematic diagram of the multi-point extensometer
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Figure 4. Schematic diagram of the magnetic extensometer
B 4. BEMIFEENH REE

BETE 75 tH AR T S T7E A 5 Pos . Seilid Al CCR DB L 1 ARAR, 0 e SR TR BN
PCRIMREIA S B T AOAR T BE 2, S5 REIA RO ZEXT ARAR o TR AS , RIS BUREIA AL S AR BB AT o

DOI: 10.12677/hjce.2021.109104 928 T ARTHE


https://doi.org/10.12677/hjce.2021.109104

AR 4%

A4 A A4 A A4 A Add
S — ‘ "
LELNg RHE
-
o 1 2 3/ 4 5 8
L X1y
X2
: X3
X4
Xs

Figure 5. Schematic diagram of the extrusion measurement of the front core rock
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Figure 6. Schematic diagram of the magnetic extensometer
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Figure 7. Circuit diagram of the output signal
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Figure 8. Layout of glass fiber bolts for improvement of front core weak rock (unit: cm)
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Figure 9. Layout of measurement points
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Figure 10. Photo of installation of magnet rings and PVVC pipe
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Figure 11. Photo of site monitoring
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Table 1. Extrusion of front core rock of tunnel 4 hours after excavation, unit: mm
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5571 B (m) 4 6 8 10 12 15

\ SA 14.1 45 15 0 0 0 0
fﬂ SB 155 5.5 2 0 0 0
sC 14.3 35 1 0 0 0
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Table 2. Extrusion of front core rock of tunnel 8 hours after excavation, unit: mm
%z 2. 2 8 MBI REFEBEZOE RIS TR (mm)

W R 0 1 2 3 4 5 6

5 R (m) 4 6 8 10 12 15

‘ SA 15.7 47 2 0 0 0 0
gﬂ”ﬂ SB 17.8 6.3 2.5 0 0 0 0
sC 17.0 4.0 15 0 0 0 0
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Figure 12. Diagram of extrusion of front core rock of the tunnel, unit: mm
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