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Analysis on the relationship of joint directions of fracture zone and collapse type in
the railway tunnel
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Abstract If there is a fracture zone such as poor rock tunneling, many difficulties were encountered in the
tunnel reinforcement and construction. Thus, reinforced and sub method of construction is continuously
developed. But, collapse accidents during construction still are often occured by various reasons. In this
paper, Assuming the direction of the fracture zone change and side wall of tunnel collapse type, the
destruction types of the tunnel are derived through the verification of collapse patterns when incurred
direction of the fracture zone is 49 degrees, 30 degrees, 45 degrees, 60 degrees, 75 degrees each other. As a
result, there is suggested that a relationship between the fracture angle and zone, the maximum fracture
depth and direction. According to this study, it is expected that measures to establish from the existence of
fracture zone.

Keywords : Tunnel excavation, Fracture zone, Collapse type, Fracture angle, Destruction type
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Fig. 1 The representation of numerical analysis model
Table 1 Soil properties of numerical analysis

T & E(MPa) v () C(KPa) y(KN/m?)

T HE 20 0.35 26 0 18

T E 50 0.33 30 15 19

el 70 0.30 30 38 20
25t o 300 0.25 33 50 22

3 300 0.25 33 50 22

A& 1,000 0.21 35 360 25

& 3,000 0.18 37 1,300 27
3.2 uo] dtskof = Ae S (Maximum Shear Strain)
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Fig. 2 Maximum shear strain theta 30

A=13.074m" L=11.589m

Fig. 3 Maximum shear strain theta 45

Fig. 5 Maximum shear strain theta 60

]
A=10.053m" [=11.349m

Fig. 4 Maximum shear strain theta 49

Fig. 6 Maximum shear strain theta 75

Table 2 Effect scale with direction of fracture zone

| e ks
Ty A/B A TEA v 11
e A(m’) 1 (A) HA(m?) : (B)
30° 27.9 15.9 1.75 A7
45° 19.9 13.6 1.46 33 or 9
49° 17.4 13 1.34 o} et
60° 13.1 11.6 1.13 517
75° 10.1 113 0.89 517
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Table 3 Effect near field with direction of fracture zone
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Fig. 6 Correlation diagram with direction of fracture zone
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