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Table 1 Hierarchical structure of comparative evaluation

index system for cross-sea channel plan
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Table 2 Comparison matrix
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Table 3 Comparison matrix after experts’ advice
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Table 4 Weights of comparative evaluation index system

for cross-sea channel plan
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Table 5 Assignment criterion of membership grade
ARG By — i s RE=
Woas BRI 1.0 0.8 0.5 0.2 0
AR 0 0.2 0.5 0.8 1
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Table 6 Scores of membership grade for qualitative index of full bridge plan

T 1AL G058 s BEAH sk )

1 2 3 4 5 6 7 8 9 10 11 12 13 14 CPHE

FARA] it 08 08 1 1 08 08 1 1 08 08 08 08 08 08 08571

Jite T 3EFE 05 08 05 05 05 08 08 1 08 05 05 05 05 08 06429

T AR A 05 05 05 05 02 05 05 05 02 05 02 05 02 02 03929
TR A 05 05 08 05 05 05 08 05 05 08 05 08 1 08 06429
PR TR E 05 05 02 02 02 05 02 05 0 05 05 02 05 02 03357
TR AR 08 08 08 08 1 1 1 1 08 1 08 1 08 08 08857
PORIERE Y RERE LY A 02 02 02 0 02 0 02 02 02 02 02 02 02 02 01714
XA SIS (1500 02 05 02 0 02 02 0O 02 02 02 02 02 02 02 01929
MR 0 02 0 0 0 0 0 02 0 02 02 02 02 02 01000
XA A B s 05 05 05 05 05 02 02 05 05 0 02 05 02 02 03571
SR 0 i 05 02 02 0 02 0 05 05 0 02 05 02 05 0250
R € 0 02 0 0 0 02 02 05 02 02 02 0 05 01571
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Table 7 Scores of membership grade for qualitative index of full tunnel plan

R 144057 % 0 1 SR B (. #E r;

1 2 3 4 5 6 7 8 9 o 11 12 13 14 PHHE

HAR W] SRt 05 05 05 08 05 05 08 08 05 05 05 02 08 05 05643

Jith THE 05 02 02 05 02 05 02 02 05 0 02 02 02 05 02929
AR APE 0.8 0.8 1 1 08 08 08 08 08 08 08 1 1 08 08571
AR A 02 02 05 02 05 02 05 02 02 02 05 05 02 05 03286

Y AR 05 08 05 05 08 08 08 05 02 08 05 05 05 08 06071
TARRY SO 02 05 02 0 02 0O 02 02 05 0 02 02 02 02 02000
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Xof AR F 3 R s e 05 05 05 05 05 08 02 05 08 02 05 05 02 05 04786
S5 iRl e b 08 05 05 08 05 08 08 08 02 05 05 08 08 05 06286
R € 05 08 1 1 1 1 05 05 08 08 08 1 05 08 0787
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Table 8 Scores of membership grade for qualitative index of bridge and tunnel plan

V40 500 58 s BEAH sk
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HOR AT Tt 05 05 05 08 05 05 08 08 05 05 05 05 08 05 0587
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TR AE 05 08 05 08 05 05 05 05 08 05 08 05 05 08 06071
TR A 05 02 05 08 05 05 05 05 05 02 05 05 08 05 05000
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TR SRR 08 05 05 08 05 05 08 05 05 08 05 02 08 05 05857
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ST (4 B 02 05 05 08 05 02 05 08 02 05 05 05 08 05 05000
LRV E 05 08 02 05 05 05 05 05 08 05 08 08 05 08 05857
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Study on scheme comparison of bridge and tunnel
for Bohai Strait cross-sea channel

Song Kezhi

(Shool of Civil Engineering, Ludong University, Yantai, Shandong 264025, China)

[Abstract] Aspects of bridge and tunnel are analyzed and their characteristics are compared, such as avia-
tion and shipping, traffic capacity and driving comfort, road safety and climate adaptability, construction diffi-
culty and project risk, etc. Technically, schemes of bridge and tunnel are both workable. Tunnel scheme is privi-
lege to bridge scheme on aviation, shipping, climate adaptability, ecological environment and so on. While
bridge scheme has advantages over tunnel scheme on traffic capacity, construction difficulty and risk, operating
costs, driving safety, driving comfort, landscape and so on. Comparative evaluation index system for Bohai
Strait cross-sea channel is structured by analytic hierarchy process. And weight coefficients of every index are cal-
culated. Membership grade of every qualitative index is calculated by experts scoring method and membership
grade of every quantitative index is calculated by membership grade function. Finally, model of fuzzy compre-
hensive evaluation is used to calculate comprehensive evaluation value of full bridge scheme, full tunnel scheme
and combination scheme of bridge and tunnel. Comprehensive evaluation value of full tunnel scheme is maxi-
mum and the full tunnel scheme is the recommended scheme for Bohai Strait cross-sea channel.

[Key words] bridge and tunnel engineering; cross-sea channel; Bohai Strait; scheme comparison; fuzzy
comprehensive evaluation
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