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A Study on Field Change Case of Tunnel Concrete Lining Designs
Using GLI(Ground Lining Interaction) Model

Seok-Bue Chang, Soo-Yul Lee, Young-Ho Suh, Ki-Hang Yun, Yeon-Jun Park,
Su-Man Kim

Abstract GLI model was verified to consider the interaction between a ground and a tunnel lining and to rationally
reduce the ground load acting on the secondary lining(concrete lining) of a tunnel. In this study, the economy and
the construction condition of tunnel concrete linings designed by a conventional frame model at Lot O of OO line were
highly enhanced through a field design change using GLI model. For a few safe considerations, not only about
50% saving of reinforcing steel could reduce the material cost but also the wide space between bars could make
it easy to pour concrete mix without voids. There was large saving effect of reinforcing steel for poor ground condi-
tions because Terzaghi’s load used in the conventional frame model produces too much high loads for those conditions.

Key words GLI model, Ground-lining interaction, Concrete lining reinforcement, Steel reinforcement concrete, Poor
ground tunnel, Load transfer
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Fig. 2. Numerical analysis procedure of GLI model.

Table 1. Ground condition and support pattern of tunnels
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Ground Condition N2l oot , L
3 I
a2
2o 20
Shotcrete 16 cm (SFRC) 20 cm (SFRC) 20 cm (SFRC)
Concrete Lining 40 cm (steel reinforced) 40 cm (steel reinforced) 60 cm (steel reinforced)
Auxiliary Method Fore-poling Steel pipé & multi-step Pre-grouting, H(?rizqntal jet
(If necessary) grouting method grouting (steel pipe inserted)
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Table 2. Ground properties

Layers Elastc Modulus Poisson's Ratio | Friction Angle(®) Cohesion Unit Weight (kN/m3)
Soil A(Sand) 15 MPa 0.35 31.0 15 kPa 18.0
Soil B(Gravel) 55 MPa 0.33 35.0 0.0 20.0
Whethered Rock 280 MPa 0.30 35.0 70 kPa 22.0
Weak Rock 1.2 GPa 0.25 40.0 500 kPa 24.0
Hard Rock 12 GPa 0.20 45.0 1.0 MPa 26.0
Reinforced Layer | 235 MPa -1.5 GPa 0.20 Original Layer |100 kPa -2.0 MPa 23.0
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Table 4. Reinforcement steel required in original and field design (@ ; interval)
Original Design Field Design Steel Weight
Pattern . ; :
main bar shear bar distribution bar main bar shear bar | distribution bar (Field/Ori.)
PD-4 D19@125 D13@150 D13@150 D19@200 D13@300 D13@150 68.0%
PD-5 D25@125 D13@150 Dl6@150 D19@150 D13@300 D13@150 49.3%
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