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Proposal of Design Criteria on Multi-functional Tunnel for the Urban
Traffic Tunnel to Flooding Bypass
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'Department of Civil Engineering, Hoseo University
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Abstract Spatial and time variation of the precipitation in Korea is high, therefore, more than 2/3 of the annual
precipitation is concentrated during the rainy season. Climate change also causes the intensive rainfall in the area of
dense population, thus the occurrence frequency of the heavy flood in the impervious area has been increased.
Therefore, the structural food mitigation measures such as the construction of the higher design frequency stormwater
pipes, pumping stations, and/or detention ponds. The flood bypass tunnel or retention storage is also one of the
efficient structures to mitigate flood damage in the urban area. However, the economic feasibility has been
controversial because the flood bypass tunnel might be used once or twice a year. To solve the problem, the
multi-functional tunnel for the urban traffic and flooding bypass has been considered. In this study, the design criteria
of the road and water tunnel has been analysed and the composite design criteria is proposed for the multi-functional
tunnel which is expected to be constructed.

Key Words : flooding bypass design criteria, flood damage mitigation, multi-functional tunnel, road tunnel design
criteria, traffic share
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(b) Operation modes
Fig. 1. Cross section and operation modes of Malaysia
SMART tunnel
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Table 1. The good and bad according to the flooding
mitigation methods.

Flooding bypass Detention pond

Continuous flow occurs in
the bypass tunnel.
Maximum flood diversion
capacity is depended on
the operation time.

Internal lining and shall
does not have to consider
the velocity of flow, thus
construction cost is low.

Good

Construction and maintenance
cost high.

Larger flood than the target

Bad capacity cannot be handled.
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Table 2. Tunnel design criteria for flooding mitigation
methods.
Criteria Flood Bypass Detention Storage
maximum and minimum
Velocity | velocity according to the | -
flooding bypass tunnel
flow cross section should | storage  greater  than
Discharge | be greater than 130% of | target volume of
design discharge flooding mitigation
lining and its surface | lining and its surface
Concrete | shall be designed to |shall be design to be
lining withstand the permissible | waterproofing or
velocities undamaged
Internal internal pressure should
be less than  the |-
Pressuf® | ninimum standard
check the tunnel section
Cavitation |if negative pressure is |-
developed
. monitoring  the tunnel | monitoring  the  tunnel
Operation and| . . ..
lining crack, surface | lining crack, surface

Maintenance

damage, roof falling, etc. | damage, roof falling, etc.

horizontal curves should
consider the traffic and
flow velocity according

horizontal and) horizontal curves

rtical . ding to the desi
YC 1ea to the design code of according to the cesign
alignment code of road tunnel
road and water
conveyance tunnels
Horizontal | Inverted siphon is used | rode tunnel design code
profile for water conveyance is used
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Table 3. Permissible velocity

. loci
Pipes ‘(/ren;);lg Purpose
mortar concrete 3.0
mortar lining shield coating 5.0 water distribution tunnel
steel pipe, cast-iron pipe 6.0
no lining 1.0~1.5
E}())(r)l\?vrcc:c ll;lgingi ¢ 6~9 pressure tunnel in
P . pip hydropower dam
concrete lining
L 18~21
(water diversion tunnel)
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