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Table 1. Classification of tunnel reinforcing methods

Slit—concrete method

_ Pre—lining Horizontal jet—grouting method
Pre—ragis;zement Groutded spiling method Umbrella method Fore—poling
Pipe—roof method (wide sense)
Fore—poling

Post—reinforcement method Shotcrete, Rockbolt, Invert concrete

Foot reinforcement method Micropile, Jet—grouting, Fore—piling
Water control method Deep Well, Well Point, Grouting

Table 2. Classification of Pre-lining Methods

a3 Slit—concrete method horizontal stiffness (arch structure)

(2) Horizontal jet—grouting method il

@ Grouted spiling method longitudinal stiffness (beam structure)
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Table 3. Classification of umbrella methods by reinforcement type

grouted

infiited material

material

improved material

@ Stiffness of steel pipe

@ Stiffness of steel pipe and infilled material O O

(3 Stiffness of improved ground O O

® Stiffness of improved material O

Type of stiffness O+@ D+2+3 +@®
Horizontal jet—grouting O

o/

Pre—reinforcement

method Grouted spiling

Pipe roof
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Fig. 3. Excavation method of the slit concrete pre—lining using
auger
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