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Rock covering thickness of sub-sea tunnels based on group AHP
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Abstract: Optimization technology is an important method in the decision-making anaysis. Analytical Hierarchy Process
(AHP) is a decision-making method. It divides the elements of decision-making into objectives, guidelines, programs and other
levels. On the basis of these, some qualitative and quantitative analyses are being carried on. The evaluation index system
method based on the group's level of AHP not only reflects the advantages of the AHP, but a so makes up for the disadvantages.
An AHP based on the group's level was put forward to determine the rock covering thickness of the sub-sea tunnels. According
to the AHP, aspeciaist pand should be invited to eval uate the factors which affect the thickness of the sub-sea tunnels. Weight
of each the specialists’ judgment is decided according to the ability of the speciaists to suggest the most optimized matrix. The
minimum thickness of rock covering would be determined finaly by the weighted analysis. The new method is hamed as the
AHP of the rock covering thickness of the sub-sea tunnels. This method was applied to analyze the rock covering thickness of
Xia’men sub-sea tunnel.
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Fig. 2 Geological location
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Table 2 Calculated results of importance of various factors
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Table 5 G-B judgment matrix Bj;
G: Hli e /N A i ) S B1 B2 B3 B4 B5 B6 B7 > B;
A fe e Bl 1 3.9 3.97 1.32 2.59 343 1.59 17.8000
RS
A 0.26 1 0.75 0.38 0.71 2.33 1.23 6.6600
TR B2
I E B3 0.25 1.34 1 0.43 1.35 1.45 0.71 6.5300
K FIEH B4 0.76 2.63 2.31 1 2.93 4 2.33 15.9600
T2 7775 BS 0.39 141 0.74 0.34 1 1.02 1.01 5.9100
BN BhE it B6 0.29 0.43 0.69 0.25 0.98 1 0.9 4.5400
g K B7 0.63 0.82 1.42 0.43 0.99 111 1 6.4000
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A foe tt B1 Al A2 A3 YA
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Table 9 Minimum rock covering thicknesses of four geological sections by different methods
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ST S b BEHE HE T HAZEH KR IEZ S0 JERSHTE
K8+350 275 35.0 31.0 18.33 21.25 26.45
K8+750 32.0 37.2 33.2 21.33 27.25 28.45
K9+450 325 41.0 37.0 21.67 27.25 30.45
k11+120 5.0 42.5 38.5 3.33 27.25 25.70
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Fig. 4 Geological sections of the third axes and original design
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