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Application of monitoring and measuring technology in
soft rock tunnel construction

CHENG Qiao—jian
( CCCC Fourth Harbor Engineering Co., Ltd., Guanghou, Guangdong 510290, China )

Abstract: The soft rock tunnel often causes large deformation of the initial support, which affects the construction safety and
progress due to the high pressure of surrounding rock. Taking the soft rock tunnel of Yunnan—Guangxi Railway as an example,
we introduced the measurement method, data arrangement and application of monitoring and measurement, calculated the
deformation of the initial lining of the tunnel through geotechnical business software FLAC3D. Combined with the analysis of
monitoring data and the main causes of the deformation of the initial support, targeted construction measures were taken to
control the deformation to ensure the construction safety of the soft rock tunnel. The deformation calculation, deformation
monitoring and solutions can provide reference for other similar tunnel projects.
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Fig.1 Section layout of measuring points
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Table 1 Monitoring frequency
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Table 2 Recommended values of physical and mechanical indexes of each rock layer

REELN HE y/(kN-m™) DLV SR L/GPa AL/ JEAAL /M Pa
c./kPa o/ (°)
Fit 21.0 20 10 0.032 0.39 4.63
RN e A 24.5 31 29 0.140 0.35 4.63
rh XD e A 25.7 400 31 1.033 0.33 103
rh XD 24.9 1 650 40 6.200 0.25 620
EIED) 23.6 28 0.20 4.0
PIAEREE £ RN 2 360 70 29 0.572 0.22 572
i 2 500 206 0.20 20 600

ABBL 1 5 hE T WEBUE AT 45 R an ikl 2
fiis, OKRZAEEE A RS 200 mm, H PR B
DK435+300 [}k .

FLAC3D 5.00

92012 Kasca Consuling Growp, Inc

Contour Of Z-Displacement
18025€-03
17500E-03
1.5000€-03
12500603 p
10000E-03 =
7.5000E-04
50000E-04

250006 04
00000 +00
2 S000E-04 =N v
50000E04 BREm A
7 5000€.04
1.0000E-03
12500603
1 5000E.03 =
17500€-03 / g
20000603 :
2 2500E.03 -
2 5000E.03 z
2T500E-03 e
20450603

B2 BEHBMTE=E
Fig.2 Cloud image of tunnel lining deformation
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Table 3 Measurement and analysis of vault settlement

S | BRSO WY | ARTUUE/mm | IO/ /mm | BEEREd | S 2Ed | FULER (mmed ) | AT
0 05-16 1 248.982 0.0 0.0 0 0 0.0 WG E
1 05-17 1 248.975 7.0 7.0 1 1 7.0
2 05-18 1 248.975 0.0 7.0 1 2 0.0
3 05-19 1248.974 1.0 8.0 1 3 1.0
4 05-20 1 248.968 6.0 14.0 1 4 6.0
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Fig.3 Curves of DK435 + 310 vault settlement and cumulative settlement
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Fig. 4 Measurement section of DK435 + 297
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