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A high strength concrete segment lining design using the limit state
design code

Inn-Joon Park, Sung-Yil Koh, Chang-Hee Hwang, Myung-Ho Oh, Young-Jun Kim

ABSTRACT The concrete structural design in domestic has based on the allowable stress design (ASD) method
and ultimate strength design (USD) method. Recently limit state design (LSD) method has issued and attempted
to adopt in geotechnical design. Because ASD method and USD method have restriction in economic design.
In this study, the generated member forces were calculated about high strength concrete segment lining based
on japanese LSD code. And it compared with domestic USD code for identifying the economic design possibility
of LSD and domestic applicability. In analysis results, the aspect of moment had generated similarly each other
but the member forces of japanese LSD code were decreased (26.0% of moment and 26.7% of shear force)
comparing with USD method. For that reason, possibility of economic segment design with stable condition were
identified.

Keywords: Limit state design, ultimate strength design, allowable stress design, high strength concrete segment lining
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(factored strength approach)
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. . . State when destruction occurs in a segment itself or a joint
Ultimate limit state for rupture of a section i
section

Ultimate limit state for rupture of a structure | State when a tunnel collapse due to rupture of a section

. L. . State when the load bearing capacity is lost followin;
Ultimate limit state for deformation . g. pactty g
deformation of structure or its member

Ultimate limit state for stability State when stability is lost due to tunnel up-lifting etc
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State when durability, watertightness of a segment are
Serviceability limit state for cracking spoiled due to corrosion of rebar or water leakage from
cracks

. e e . State when required inner space like the structural gauge
Serviceability limit state for deformation . . . K
for tunnel usage is spoiled due to excessive deformation

State when water tightness, durability of a joint are
Serviceability limit state for joint opening spoiled due to enlargement of gap at segment joint
provided in the design to keep the tunnel watertight

. e e State when it becomes inappropriate to use tunnel due
Serviceability limit state for local damage .
to damage in members
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