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Key Design Technologies for Qingdao Metro
Line 8 Long-large Undersea Tunnel in Com-
plex Environment

WU Hao

Abstract Objective: Metro long-large interval undersea tun-
nel features long sea-crossing distance complex geological con-
ditions and marine environment. The tunnel design is difficult,
construction has high risks, and is in great need of referable en-
gineering cases or construction experiences. Thus it is necessa-
ry to carry out in-depth research on key design technologies for
the metro long-large undersea interval such as civil engineer-
ing, ventilation, disaster prevention, water supply and drain-
age, and fire protection. Method: Based on the engineering o-
verview, geological conditions, marine environment, and de-
sign standards of Qingdao Metro Line 8 ( hereinafter referred to
as 'Line 8') undersea interval tunnel, four construction meth-

ods are compared and selected, including shield tunneling
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method, mining method, immersed tube method, and coffer-
dam open-excavation method. Upon determining the construc-
tion method, responsive measures are further formulated ac-
cording to the complex geological conditions of the seabed, in-
cluding the construction crossing large undersea fault fracture
zones, long-distance excavation in high-pressure and complex
stratum using slurry shield tunneling, and the construction of
undersea section link passage in soft stratum. Key design tech-
nologies in ventilation, disaster prevention, water supply and
drainage, and fire protection are proposed. Design concepts are
innovatively proposed, including the use of mechanical pipe
jacking method to build undersea link passage, and cutter re-
placement under pressure by undersea high water-pressure satu-
rated gas. Result & Conclusion 1t is difficult to deal with the
complex and ever-changing geological conditions of metro
long-large undersea tunnels by one construction method. It is
recommended to adopt different construction methods according
to their responsive capabilities to the undersea geological condi-
tions and build undersea tunnel with combined construction
plan.

Key words metro; long-large undersea tunnel; combined
construction plan; mining method; shield method; mechanical
pipe jacking method
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Fig.1 Diagram of the maximum tunnel burial depth profile

for the entire tunnel in undersea section with mining

method construction
2.1.2 ITATEHEESH
At A BE T 1Lk ARG AN R B4 Bl 42
Al R T 42 1k BE 04 H JRE P i 6 b T PR IV 4%

L VGl e VIR ) T 42 28 BE 23 531 0 120
m/H 60 m/H 30 m/H k15 m/H . Mk, # A
BB 1 TR 62 m il I it TR, IRk v e B &)
o304 DNXBL(IX B abc Fil d) [ il T, 5 BE T
AR X )R TR 2% R T A AR (36 S H) .
HORE BB A A LA T 412U TRl n &l 2 fF
o EAREIEAE PR SEE DA B 5 205K, [N B ik X1
R HE B SRE X, AN BEREAT I T AR
LA AT S it A B 2% ] HE BRI BB 11

ST gt l)l:uﬁi

N m N V N V W
/550 ,1050 , 1000 610, 813 , 900 505,

Hf7 . m
P2 B A R 1L it T2 ORI T30l 4
Fig.2 Diagram of construction organization and schedule plan
for the entire tunnel in undersea section with mining

method construction
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Fig.3 Profile diagram of the entire tunnel in undersea

section with shield tunneling construction
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Fig.4 Profile diagram of undersea section with combined

construction plan
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Fig.6 Diagram of undersea section crossing F5 fracture zone

using mining method
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