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Abstract: The determination of the cover thickness of the submarine tunnel is very important, because it will be
very dangerous if the cover thickness is too small, whereas the length, slope gradient and cost will be increased
after a larger cover thickness is chosen. At first, the reasonable cover thickness for submarine tunnel of
Chaotianmen in Chongqing is proposed by comparing this tunnel with some domestic and foreign well-known
submarine tunnels. According to the Technical Specification for Construction of Highway Tunnel, a new concept
of standard tunnel is put forward. Based on the actual situation of Chongqing Chaotianmen tunnel, by comparing
the crown displacement and the principal tensile stress of standard tunnel and this tunnel in different cover
thicknesses, the reasonable cover thickness is finally put forward.
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H A 2R v I 2 B B A H it 8 s K
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Table I Mechanical parameters of surrounding rock and other

materials
o % i/i ; HPEAL mhs o BRSNS
/(kg *m ) Kk E/GPa Lty c/MPa  flip/(°)
eSS 2550 150000  0.250  0.800 39
+ 1 800 0.0100 0300  0.021 16
Eh 2500 29.0000  0.167  2.000 55
AR 2100 0.0012  0.200

FR G DL L il ) 5 2 BORN B 1 16 B 1T 7B 20 (0L
K1), w7 R AT LA 2).
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Fig.1 Cross-section shape of tunnel

K2 FElE oAy

Fig.2 Computation model of tunnel
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Fig.3 Nephogram of vertical displacement for standard tunnel

(unit: mm)
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Table 2 Crown displacement of surrounding rock with

different cover thicknesses

M T 1 )57 [ /m [ A7 4% /mm
K1+680 24.7 0.75
K1+680 19.7 0.68
K1+680 15.7 0.63
K1+680 11.7 0.54
K1+680 7.7 0.72
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—— TR
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4 ARV R 5 N B I T A2
Fig.4 Crown displacement of surrounding rock in different

cover thicknesses
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2 - t £0000.
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-420000.
F -540000.
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& 202868,
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#* 516490,

K 5 BRAEREIE RN )34 2 B (RAL: MPa)
Fig.5 Nephogram of the third principal stresses for standard
tunnel(unit: MPa)
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Table 3 Tensile stresses of surrounding rock with different

cover thicknesses
W T o7 & 5 )5 B /m [ BE TR Y. 77 /kPa
K1+680 24.7 14.2
K1+680 19.7 14.6
K1+680 15.7 14.9
K1+680 11.7 15.4
K1+680 7.7 14.8

HIE& 3 MUGER, mIZa il izoK T REIE 7 o=
J3 P Bl I TR Y ) R AR IR (L 6).

250
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Bl 6 AN )2 5 RN f L L TR Y g
Fig.6 Tensile stress of surrounding rock with different cover
thicknesses
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(o IR REIN, %K R BB IE 5 P G 2R N
10 m; =4 DABRTE SR TGS = 2 N ) BEHER,  1%F%
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5 & i

(1) KA TR LR R W) o s R 1T B& 3 5 H
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(2) WA MR TCEE TR, EERWIR T
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