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BEHAVIOR OF SHIELD SEGMENT RING REINFORCED BY SECONDARY LINING
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By Hirotomo MURAKAMI and Atsushi KOIZUMI

This paper investigates the behavior of shield tunnels reinforced by secondary lining

based on experimental results. Test models are composed of notched steel rings with

mortar cast-in-place to their interiors,

Concentrated load is applied at the models which are elastically supported. Three ma-
jor types of the models are experimented ; the two of which are one with dowels and the

other without dowels between steel and mortar rings, and that the third is a model in

which bonding between outer and inner rings are increased by using resin mortar as a
secondary lining. Based on the experimental results, analytic model for two-layer struc-

tures, the model for composite structures and the model for intermediate state of struc-

tures are proposed. Furthermore the study is made on the application of those analytic

models to design practice of shield tunnels,

Keywords : shield tunnel, segment, secondary lining
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Table 2 Material properties of mortar and resin mortar.

Type | Compressive | Tensile Bending Young’s modulus Poisson’s
strength | strength | strength ratio
1,3 429(42.1) 21(2.0) 62(6.1) 2.5%10°(2.5%10%) 0.22
2 436(42.8) 25(2.5) 69(6.8) 2.4%10°(2.4x10%) 0.19
4,5 261(25.6) 67(6.6) |157(15.4) | 4:1%10*(4.1%10°) 0.28
unit in kgf/cm*(MPa)
g&l ERFORESEI LG ¥ IBEL L TEET 3

Supporting ring

Elastic support

unit in ma

Fig.4 Supporting system of test model.
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Fig.32 Relationship between diameter change and effectivety
of flexural rigidity.
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Fig.33 Analytical model.
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