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Excavation Deformation Characteristics and Construction Method
Optimisation of Super-large Section Soft Rock Tunnel
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(1. China Water Resources and Hydropower Seventh Engineering Bureau Co. , Lid. , Chengdu 611730, China;
2. School of Civil Engineering, Chongqing University, Chongqing 400045, China)

[ Abstract] The super-large cross-section tunnel is prone to large deformation when passing through soft rock stratum. The reasonable
selection of excavation method is of great significance for construction safety. In order to explore the applicability of the double-side
nine-step excavation method to the construction of super-large cross-section tunnels, based on a 500 m” super-large cross-section soft
rock tunnel under construction in Chongging, the mechanical properties of sandy mudstone were revealed by laboratory experiments.
The deformation characteristics of surface and super-large cross-section tunnel structures were compared and analyzed by numerical sim-
ulation and field monitoring. The excavation sequence, temporary support measures and excavation step length were optimized. The re-
sults show that the stress-strain curves of sandy mudstone samples under different confining pressures and different unloading rates are
similar, and the triaxial compressive strength and deformation characteristics of rock samples change significantly. With the excavation
of the core rock mass of the upper step, the displacement of the super-large section tunnel is abruptly changed. When the temporary
support measures are removed, the deformation of the super-large section tunnel is further aggravated. Different excavation steps cause
successive disturbance of surrounding rock, resulting in different unloading rates of surrounding rock and affecting the deformation of
surface and tunnel structure. The temporary transverse bracing effectively limits the convergence of the arch waist, and the convergence
of the arch waist is reduced by about 10. 0 mm under all the layout conditions. In addition, the shorter the length of the excavation
step, the smaller the deformation of the surface and the super large section tunnel.

[ Keywords] tunnel; soft rock; super large cross section; experiment; deformation; optimization of construction method
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Fig. 1  Super-large section tunnel location diagram
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Fig. 3 Sandy mudstone rock sample preparation process
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Fig. 4  Stress-strain curve and failure mode of sandy mudstone
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Fig. 5 Triaxial unloading stress-strain curves of

sandy mudstone under different confining pressures
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Fig. 8 Numerical simulation monitoring
point layout diagram
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different excavation steps
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Table 3 The surface settlement value of different

excavation temporary supports
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I A 43 T 000
FRFFIE5E R e 5 e R 55
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Fig. 19 Different excavation temporary support measures

arch, waist, horizontal clearance, convergence curve
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Fig. 20 The schematic diagram of the tunnel

excavation step length

4.3.1 HERETAIAE ST

B 21 9 AN RIDTHZ 5 B 1 86 1l 2 DL 14 52
Wi WREE RIS, THZ 6 B, i R DTRE U, T
TETHLE B JT A2 05 T, K IS4 IF 7 1 i ) i
Jiti, AT RGP (5] 5L, %o LA A0 sl AR X 0N, PRt
FlE A /N, R DU, [RBE, A RIHZ & B
T T 00 b T e 22 57 1 -5 b 2 At SR04 2K/
A K, MR R BB, MR TTRE 22 S R

4 NAFRIHZ G P E R R TR, LK

BERETE 0 HEE /m
-80 -60 -40 -20 0 20 40 60 80
T T T T T T
I
1
1
I
I

T T T
,IO L
—a— BHKESm
20F —o— AMKEIOm
BMKEISm
30+ —w— BFKE20m

HFEUE R /mm
&

W38 i 2k
CEP NSt

-90
21 AREIFFE & B R A WD TR AR Ak i 4R
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Table 4 The change in surface subsidence
value with different step lengths
HF U/ mm
A E/m
TARFFIZETE i 5 2 5%
5 -20.60 -25.30
10 -21.56 —-26.90
15 -22.90 —-28.00
20 -24.00 -29.00
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Fig. 22 Vertical displacement curve of a vault with

different excavation step lengths
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