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Structural Characteristics and Design Method
of In-situ Steel Framed Concrete Liner Suitable

for Large Section Shield Tunnel
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An innovative tunnel lining system has been developed with the aim of the application to a shield tunnel of large cross
section. The present study verified the structural characteristics and design method of the proposed liner, and the degree
of the filling of a concrete to the steel form. The studies confirmed the following: (1) For the design of bending and shear
in the main member, the design method equal to that for reinforced concrete structure is applicable. (2) For the bending
design of the joint member, the design method equal to that for the joint member of the RC segment is applicable. (3) As
a result of the bending experiment of a test specimen by placing a concrete in the steel form on the assumption of actual
construction, the filling of a concrete to a sealed steel form was found to be practicable.
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Fig. 1 Schema of in-situ steel framed concrete liner
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Fig. 2 Schema of liner joint

00@ oo0oobo0ooo0oo0oo0o0oooooooooo
goboooooooooooooooooooooooboooooo
00ooooooooooooooooooooooooooooo
gobooooobooooooooooobooooboooooooobgoo
gobooooobooooooooooooooboooooooooo
00ooooooooooooooooooooooooooooo
goooooooooooooboooobooooooboo
gooRrRCODOOOOOOODOODOOOOOOOOOOOOOD
oooo0ooo0boOoO0O0o0o0 100000 2000000000
00o0ooooO0oooOo0ooO0O00ODO0O0O0DOO0O0OFg. 20000
00 ) 0000o0o0o0oooooooooooooooooo
ooo0o0o0o0UoooooOo0o0ooU0oooooDooo@E OoOoO
gobooooboooooooooooooooooooooooo
0000o0o0o0ooO0ooO0ooO0D RCOOOOO0oOoOooooooDo
gobooooooooooooooooooboooooooboo
0ooooooooooooooooooooooooooooon
ooooooo
gbooooooboooooooOooboooooooooooobooo
gooooooooooooooooooooooooooooo
gooooooboooobooooooooooooboooooooboooon
gobooooobooooooooooobooooooooboooooo
gooooooooooooooooooooooooooooo
gobooooobooooooooooobooooboooooboooobooo
gobooooobooooboooboobooooboboooobbooooDo
0o0o0oooooooooooooooooDoooOboboonn
goboooooboooooooobooooooobooooooboooo
goooooooooooooboooooooo

2 000000oO0U0O0OoOooOoOooOoOoOoo

21 0ODODOoOooooog

000000o0ooooooooooooooooOoOoOooooo
0000000000000 0oo0oo00o0oooooooooooo
oooooooocrooooooooo0oooooooononn
00o0o0o0ooooooooooooooooooooooooo
00o0oo0o00ooooooooooooooooooooooooo
00oooooooooooooooooooooooooooo
goooopoooopoopopooooboooo

00o00ooooooooooooooon (Fig 3)0
(1) DOODOOOOOOOO0DODO0UO0OO0ODOODOODOO

goooooopooopooooooo
(2) DOUOOOOOOOOOODOUOOOODOODOOOO

0410

Plate of tail Stee} form  Point of placing Backfill
] [—r —T o =
:ﬁ:fTT AL T T T T T AT TT
Shield jack  Inner form Steel framed concrete liner

Fig. 3 Longitudinal section on construction
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Fig. 4 Bending test specimen
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Fig. 5 Load and deflection curves (Case-1, 2)
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Fig. 6 Strain distributions at the midspan (Case-2)
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Table 1 Summary of calculated value obtained with SC system
(Case-2)

Legend RC system SC system
Ultimate load (kN) 3314 (1.00)* 2328 (0.70)*
*The ratio of the Ultimate load is shown in the parenthesis
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Fig. 7 Load and deflection curves (Case-3, 4)
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Fig. 8 Load and separation width curve (Case-3)
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Fig. 9 Load and deflection curve (shear test)
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Table 2 Mix proportion

Maximum Unit content (kg/m?)
. Slump Air - " B
size of coarse W/(C+F) | S/(S+G) Admixture Fine Coarse Chemical
aggregate (ﬂc(;r‘;‘; co(nth;nt Q) ) Cement mineral* Water aggregate | aggregate | admixture**
(mm) F W S G A
20 65+5.0 | 002.0 33.0 50.9 486 30 170 858 892 11.36

*Expansive admixture
**High-range air-entraining and water-reducing agent

2000

< Cal. value* 1430 kN

(=3.9Pa)

1500 -

Ultimate load Pu = 1 251 kN (Cal.)
Buckling of skin plate 1 200 kN (Exp.)
(=3.3Pa)

1000

Load (kN)

500 Allowable load Pa = 366 kN (Cal.)

*The value on the assumption that all of the section are effective

0 [ §
0 20 40 60 80 100
Deflection at midspan (mm)

Fig. 11 Load and deflection curve (bending test)
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