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Abstract : In the study, a new non-open cut tunnel steel pipe method using slot hole has been developed. As is overcomes shortcomings
of conventional methods, it is applied to the field. The main concept of the new method is the steel pipe pumping system with slot holes
which, by means of formation slot holes between each steel pipe, applied to the magnitude of the relaxed earth pressure caused by
excavation to the ground to prevent ground displacement. The stability of the support members and effect of displacement control of the
new method were verified through several ways as numerical analysis and site test. The new method was applied to the construction of a
11.5m wide, 7.4m high and 50m long section that passes side subway and large buildings in inner city. By applying the new method,
tunnel construction was successfully completed in 6 months. It decreases the construction period to 30% compared to that of
conventional methods, and ground was almost negligible.
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’ Construction station and steel pipe ‘

l

’ Steel pipe indentation ‘

l

’ Wall steel pipe indentation

l

’ Steel pipe indentation conclusion

l

’ Slot hole wall plate installation

l

’ Tunnel inner excavation ‘

l

’ Reinforcing bar and in-site concrete ‘

Fig. 2. Flow chart for construction steps.
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Fig. 3. Element mesh for 3—dimensional analysis.

Table 1. Material properties of the grounds for 3—dimensional
analysis

) Deformation | Poisson's | Unit weight | Cohesion | Frictional
Modulus (MPa)| Ratio (KN/m') (kPa) | angle(®)
Weathered 200 03 220 30.0 3
ground
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Table 2. Material properties of the reinforments for 3—dimensional analysis

) Deformation Modulus Poisson's Ratio Unit weight Allowable Stress Remarks
(Mpa) (kN/m’) (MPa)
Steel support 210,000 0.3 78.5 140
shotcrete 26,000 0.25 25.0 7~8 composite material property is applied
Steel support +
Reinforced concrete 210,000 03 783
Table 3. Results of numerical analysis
Ground displacement Bending compressive stress
Settlement at crown Convergence Steel ribs Shocrete
Max. value 1.15 mm 0.50 mm 0.9MPa 0.185MPa
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Table 4. Sequential analysis step

Analysis step

Non-consider nearly building

Consider nearly building

1

Ground modelling

Ground modelling

2

Steel pipe press and external

Site excavation

grouting
3] o0 g O Tunnel excavation and Inner Steel pipe press and
‘é = _ o = 3 support(1) external grouting
saeed] A4t Y B dFsEL U i R
unnel excavation and Inner unnel excavation an
ﬁﬂﬂ E 94 01%9*@1 O] 4 temporary support(2) Inner support(1)
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70]—“’—4'1}] '/5—\'%%% ;%'E‘ H] 6 Con'c structure placing (EPS) Tunnel excavation and
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Stk Zlos
7 Break vertical temporary Con'c structure placing
support (EPS)
8 ) Break vertical temporary
support
9 - Site backfill

Fig. 4. Displacement of z—direction,

Fig. 5. Flexural stress acting to large steel tube,
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STEP
23

STEP
4,5

Dy(mm)=0.93

STEP
6,7

Dy(mm)=0.33

Dy(mm)=0.17

Table 6. Displacement result with construction step
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Fig. 8. Settlement variation for ground building(B—site).
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Fig. 9. Settlement variation for ground building(C—site),
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