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Numerical Analysis on the Effect of Fractured Zone on the Displacement

Behavior of Tunnel

Kim, Chang-Yong, Kim, Kwang-Yeom, Baek, Seung-Han, Moon, Hyun-Koo
and Lee, Seung-Do

Abstract Anisotropic/heterogeneous rock mass shows various deformation behavior types due to tunnelling because
deformation behavior is largely controlled by the spacial characteristics of geological factors such as faults, joints
and fractured zone in rock mass. In this paper 2-dimensional numerical analysis on the several influencing factors
is performed considering fractured zone located near tunnel. This numerical analysis shows that deformation behavior
of tunnel are very different according to the width and the location of fractured zone and support method. However,
3-dimensional analysis is necessary to consider 3-dimensional geometrical characteristics sufficiently since dis-
continuity and fractured zone have 3-dimensional geometry. Also flexible design/construction guidelines for tun-
nelling are required to cope with uncertain ground condition and circumstance for technically safe and economic
tunnel construction.
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Table 1. Instability factors of tunnel

P e dY 2 2494 EAE ERlrt A
A= A-FRA YA ggt gaje FHelk] nty]
7} AgtEle] d7el Bxbet o3 wiFH U viehdct
2 4 55 B gEA ot Zol . oA
o] IRt Aol de FZ(buckling)} 22 44 W
o] WAsE 4~ Qlti(Hoek et al,, 1995).

A7t A st gRhg AFEe BHEoxe
ZEof 7jQlst ®HEY T2 Y 7|g dxEL
of og)| a7t wAE 4= Qle At Aok ofHRt
2 1 ohitol]l 2-g35L Sl SEleFe] WAL FY
o o5t FHFH(ravelling)d] 3 Fej=2 27| 37}
SR -9k ShRfolut BHEAkS AN Aes
bl 28l Qe SEaEo] B2 AR 5
2 epdrt ol2gl 39 Hdel HAA MM ml1zeA]
A ok £ Qe A 7] B EESS F
gk Aol Fasi.

=2to] o3t Bjd TR ot 3o AR=
Agtz o] EsiAY, tjisoide =3, Adiae
2 Z "9y FF ol 718k %27 Wri(Hoek
and Brown, 1980, Szechy, 1973). 22} & g2 9]
Z4k o3 HWEE & vetlie adolw, =3 ¢
349 71 838 Qa0 T 2%04ke] e U
FTHFEO| WY A S AREAZE oA
e, B} & Hygo] WAE A gdo dHE &
AAA F7F FF FOE st FV] A A FARY
HAG F7FE ookl Heth wEtA BY AlE T o
ZEl= oherst Fee] JHEE Aol d5st] 9
= olE AEs] Weld 5= Sl AE7IHo| Bast
o, ob&d Al F WATE 5-& 53] of=dt I
HEY AL d&ahal 488 AR/E7)F RS =l
of g9l 51 U 4 itk

29 I
~ Zab] g Wl del 9 MR 2%
o £ - &) sk gl WE Som T4E Aok v
e — AATY AT opshe A el WY HES 24
- SR ZsMgElel ot st HAEEY SellolF oy A=At
- FHel oz APt R ABFREY 24
PR ~ s o3t FAE R TREe H3)
° - AAZO] 4T oplshe 99 el WY H=e) 24
— sEsbRL ESMEC) o3t gt B Lo Holy A




szt B 2 kel w

Bl ROl Qo) WS 25 W xn 5
Aol o5 A3 A G W, Fjo] FAE A

=
A= ke A7t o]&A(time dependent character-
istics)oll FFE Wh=th 53] diitE2 whdiuv 93
i F Aoki7t 24T A WIHAE gNte] HyE
At 22 3 A2 B4 Qo] SR okt B4 of
Tor S ot ZAA 9] HAE B4 5Y
3t & 4= glgo| olu] Y& AT Schubert and Budil,
1996, Kim, 2003, A& 5, 2004).

= =EollAe WA Fig. 13 Zo] 44 352 it
O BAG AFte] oA A uhifd EXE mlgst
o I ks 49519tk 98 359 FAL 10mo|1
3419 H-2(100x100m)o]ck. B 3ol AFE-E J5ka
& FA=E o] ¥t B4 118 S Qe U2 3=
24, ol He 2 shfojr} ele] Ta) U wekge
20 REE A a4 fdHoz Ha 9 s
545 E‘l"é% 7 Ak et EEE, 2001). B
F 35 dMolile Aue] YFe mEdiA] ekgrom,
kel WAl Al a8ln ES4ASs 2zt
1GPa, 0.4GPa 12|31 12 7143k}, Eat ofokoy/a}
Hoo] AL 028 HAsa BAS gkl 172,
1/5, 1/10, 1/50, 1/1002 AAsto] Arsiglon, 1 2
= Table 29} Ztch

e

Table 2. Properties used in anisotropic analysis
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Fig. 1. FE Mesh used in 2-D anisotropic analysis

Modulus Contrast Material Transverse Isotropy
MC) Properties transverse isofropy perpendicular to transverse isotropy

Young’s modulus 900 MPa 843 MPa

2 Shear modulus 360 MPa 333 MPa
Poisson’s ratio 0.25 0.23

Young’s modulus 840 MPa 589 MPa

5 Shear modulus 336 MPa 222 MPa
Poisson’s ratio 0.25 0.18

Young’s modulus 820 MPa 394 MPa

10 Shear modulus 328 MPa 143 MPa
Poisson’s ratio 0.25 0.12

Young’s modulus 804 MPa 109 MPa

50 Shear modulus 322 MPa 37 MPa
Poisson’s ratio 0.25 0.04
Young’s modulus 802 MPa 57

100 Shear modulus 320 MPa 19 MPa
Poisson’s ratio 0.25 0.02
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Table 3. Properties used in FE analysis
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