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Fig.1 Overview of tunnel geology
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Fig.2 Surrounding rock of palm surface
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Fig.5 On-site monitoring time history curves of surrouding rock deformation
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Fig. 6 Numerical model of tunnel
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Table 1 Calculation parameters of surrounding rock and supporting structure

HFK HJE/(kg-m™) HMEAS /M Pa HEL/N =4 FHE J1/MPa FERES/(°)
Eqiwe) 2050 1420 0.36 0.19 30.6
AN IX 2340 4460 0.32 0.70 50.0
e 2500 2650 0.20
- 2500 2500 0.22
N J1/kPa FLHE/KkPa
-2730 700
-2930 600
-3130 500
-3330 400
-3 530 300
-3730 200
-3930 100
4195 0

(a) B Sy

(b) FLEE

7 M TEEER

Fig.7 Balance results of ground stress
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Fig. 8 Numerically calculated time history curves of surrounding rock deformation
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Fig. 11 Pore pressure distribution of tunnel
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Study on Surrounding Rock Deformation Mechanism and Construction Tech—
nology of Water-rich Basalt with Tuff Tunel

WEI Yake
China Railway 12th Bureau Group Co., Lid., Taiyuan 030024, Shanxi, China

Abstract: To address the technical challenges associated with the design and construction of large-section
single tunnels in water-rich basalt with tuff strata, such as the determination of construction methods and support
parameters, a comprehensive study was conducted. This study was based on a new high-speed railway tunnel
project in Yunnan Province and employed engineering investigation, field monitoring, and numerical simulation
to examine the deformation and control technology of the surrounding rock. The results indicate the following:
(1) Implementing initial support immediately after excavating the upper bench using the two-bench method
significantly reduces the crown settlement rate, achieving a final settlement of approximately 38.5 mm, thereby
effectively limiting further deformation of the arch base. (2) During excavation, horizontal deformation is
concentrated at the arch foot and waist. After excavation, the maximum horizontal displacement shifts
downward to the arch wall, with the affected area expanding outward in a butterfly-like pattern. In the two-
bench method, the monitoring points at the upper and middle benches exhibit greater clearance convergence
values and rates compared to the three-bench method, whereas the lower bench shows smaller values.
Additionally, the rapid closure of the invert in the two-bench method results in superior deformation control.(3)
Tunneling through strata with high water content creates a dewatering funnel, where groundwater seeps out
along the tunnel face and benches. The two-bench method reduces the initial support closure time, leading to
decreased dewatering. However, it results in the formation of a high-pressure zone above the crown. (4) The
installation of additional drainage pipes can mitigate the load on the lining structure. Furthermore, the
integration of mechanized construction techniques with the two-bench method has approximately doubled the
average monthly construction progress.

Key words: basalt with tuff; high-speed railway tunnel; field monitoring; surrounding rock deformation;

construction technique
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