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Study on numerical method for the minimum rock covers of subsea tunnels
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Abstract: At present, many subsea tunnels are being constructed and planned. The safety and cost of subsea tunnels are directly

restricted by the minimum rock covers. On the basis of domestic and foreign literature about subsea tunnel, the numerical

methods which could obtain the minimum rock covers of the subsea tunnel were discussed. In the numerical method, using

element method; FLAC™"

idea of the numerical method to obtain the minimum rock covers of the subsea tunnels was given by investigation of two subsea

damage-fracture model and numerical analytical software, the displacement convergence criterion for the minimum rock covers
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of the subsea tunnel was developed. Namely, the displacement convergence condition and the allowable displacement value

were discussed at the same point above the tunnel for the same cross section at the different bottom floor position. The basic

tunnels. The minimum rock covers of the subsea tunnel could be determined by numerical analysis quantitatively
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Fig. 1 Basic idea of the minimum safe roof rock obtained by the

numerical method

B 2 MEAE RRZ S i E
Fig. 2 Analytical initial location for different bottom floor
positions of the tunnel
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Fig. 3 Location of the subsea tunnel
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Table 1 Physical parameters of the rockmass
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Fig. 5 Mesh and zone of the analyzed problem

ARSCAEVVT Z L, W AN B 1 Al 2 7 1) 3
9 AN SRS, AEREAS SRR A7 0 B AR
B2 mAER— Ao, BRI E W 2, DAMEiE
H SN BE A BRI IR . BT, A gy
H SR k264100 11 2 P SRS, HIZ I
SR S SR I R



5510 34

bt S B s e SR B I e A B IR I 1307

T A B $I6 T B T TS OK B A R it 2 22 AE
ity RSP E SO0 b R T A T A v T R 6
SR ) EREAS 2 m BNl A BT OCHE R AL
B 6 A 7, MILARLRIHSKSE, S ihk
IR PER (R ey e (a1 (P NS 8- Y P o=
S 2 M B2 RN 22 S Bl ok 0 . ARV B
ST 10 25 2 (0 AP ), Bl B A 2R Ty 18
n, BRI GRS bl 890, FAH ) 22 7 AN K,
FE R AE T RRIEPTE RS 2 B S HR A KT
Jld . AE& ML MR RS, )R O R
AP MR AN, A HDE R PR LU 224
ETAAR, RIS BCSAEN], o nT DA 3 BN
A7 e J5 I ) IR A i A

—e— Hiiil4m
—a— il 16m
—— {20 m

tmn 16 z'n ﬁn 410 sln ﬁ'n ?ln ab
S TR
& 6 k26+100 BTEBEHRIN LB ST ETNAUBHE (BE)

Fig. 6 Displacement of the key point above the tunnel at k264100

(under deadweight)
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Fig. 7 Displacement of the key point above the tunnel at k26+100

(coefficient of lateral side pressure 0.8)
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Table 2 Proposed rock cover thickness at k26+100 based on

displacement convergence criterion (deadweight)
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Table 3 Proposed rock cover thickness at k26+100 based on

displacement convergence (coefficient of lateral pressure 0.8)
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Fig. 8 Floor position of tunnel determined by the initial design and

numerical method
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Fig. 9 Axial position of tunnel determined by the initial design,
numerical method and analogical method
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