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Abstract

The Tencent Seven Star Data Center Tunnel Group in Guizhou’s Gui’an New District is a
large-section tunnel. The construction and deformation control is the most difficult. It is necessary
to optimize the support scheme to control the surrounding rock deformation and ensure the safe-
ty of excavation. In this paper, the rationality of shallow tunnel support design is verified by rock
mechanics experiment, support design and deformation monitoring. It can be known from the re-
search that through the monitoring data, the convergence displacement of the rock is small, the
settlement displacement of the arch is large, and the shallow tunnel should focus on the vertical
direction. During the construction process, the dome deformation should be paid attention to. At
the same time, through this research, it also provides reference for the same type of engineering
construction.
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Bt 22 T DX TG R O PO A T B B X 4 K TE S5 RS A X, T H ABIG R . AR
GHORIE. ERERIEE, RMDyEDLRE, 1 9BE LA E SR E. DUH S HHAZ) 770 &, B
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Figure 1. Location map of the tunnel area
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Figure 2. Tunnel group floor plan
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Table 1. Statistics table of rock physical and mechanical test indicators

Figure 3. MTS815 rock mechanics test system
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Figure 4. Stress-strain curves of different samples

4. NEIARHIN N

1. ARYBENFIRIERGIT &R

HAKH S FenEzlicH S E
I (KN/m’) 26.9~24.1 25.7
A RN T (m/s) 5400~4280 4655
SEREME RHK, 0.56~0.59 0.58
. FEA = (Gpa) 48.2~21.7 33.1
Ha THRAEL 0.29~0.27 0.28
7K BT R R B (Mpa) 58.7~27.4 353
C(Mpa) 1.38~21.46 1.42
o() 42~54 48
HEJF (KN/m’) 26.2~24.1 25.1
A AR (nYs) 3562~2672 3117
SEREME RHUK, 0.34~0.42 0.38
R ﬁﬁ‘ré‘iﬁi(Gpa) 15.6~5.2 10.4
TARA L 0.32~0.28 0.3
7K ST 58 AE (Mpa) 25.5~11.7 18.9
C(Mpa) 0.72~1.0 0.86
»() 38.9~50.3 44.6
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e F =% BQ EHA: 90 +3 x 18.9 +250 x 0.38 =241.7
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Table 2. Comparison table of rock mass quality classification
=2 ARRESRMBR
AR ) R DT R R E PEARFAE BQ f&
I UEHE, AR R >550

WA, ARBEE
BUERES, Aike R

L3 R UN R
11 BIRTEA R, WA S, AHRRseH; 450~351
BRE, HRER

WA, AR
PR, S PR A
BYCH B A TR, HOHCE T, SRR e B ;
Yor, Ak
BCE AR
\ BOH, AR B B <250
A R B R

1I 550~451

v 350~251

Table 3. Classification of rock hardness

=3 ARARERENSR

Gen/MPa >60 60~30 30~15 15~5 <5
URTHAR EsiEs BT idies) bea) e
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MR AE AR B O S S BT A, A R B 0 LS SR BE N TN T T T OB, SRR
MRS R TR g4 T3 VERES o O T J7 (SR AR LA SR B R AR, Y ST A R~ THT R AR 2641 R 1 [ TR BE
E, FEHEEWE S, K6 ArR[10].
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Figure 5. Plastic zone of surrounding rock excavation
5. BETHZEMX

Figure 6. Schematic diagram of anchor spray support re-
sistance calculation
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Ry 95 P, RBIHIREIRK R, A AR, HNHAZIK JUT RS /), SR A, ¢ Al g
fii /.

FRAE S B MR, — VORI B TR R A + AR BUE IR 100% H88, Ak Rrekfir
TFREANIIL R, REEAKIES, Al. Bl BEECI SRR % 4 Pk, TP 7R AR YT-28 R
B HLE TR 8 1 B S BT B T B 0B R GERT AL, ST, BRI, I R 55
VRS S T SRR AR B . 5 Lk TR S22z 5, AU KC30 IRmMURF s+, M
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Table 4. Permanent support design parameter table
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Figure 7. Layout of the hole monitoring measurement points
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Figure 8. Measured surface settlement curve
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Figure 9. Tunnel monitoring point layout
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Figure 10. The convergence of the two tunnels with time
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Figure 11. Settlement of tunnel vault with time
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