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A Study for 2-Dimensional Analysis Technique for
3-Dimensional Ground Behaviour Due to Tunneling
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In general, a three dimensional ground behaviour during tunneling is simulated by using two
dimensional analysis programs in consideration of a certain ratio of stress or strain distribution to take
into account the effect of construction stage by a tunnel face advance. A series of three dimensional
analyses was conducted to deduce a normalized displacement (surface or crown settlement) curve in
longitudinal direction, of which curve is reflecting an effect of a tunnel advance under a various
condition. "‘And, by using try and error technique, two dimensional analyses were carried out to
determine an optimum stress distribution ratio for a settlement curve coincided with the curve obtained
by three dimensional analyses. Finally, monitored results from a subway tunnel were compared with
two dimenstonal analysis results for varification of the deduced stress distribution ratio as well as the
two dimensional analysis program employed in this study.
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o g4 29 : Finite Element Method (FEM)
Finite Difference Method (FDM)
Boundary Element Method (BEM)
o 8¢4 A 59 Discrete Element Method
(DEM)
o £% 249 : Hybrid Model (FEM + DEM %)
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Figure 1. Three dimensional ground behaviour
around tunnel (Sinha, 1989).
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&2 2% 5 9th(Vassilev and Hristov, 1988).
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Table 1. Input parameters for analyses.
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Figure 2. Tunnel section and 3-dimenslonal analysis model,

Table 2. Analysis cases for different cutting methods and layets.
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Table 3. Crown settlerment and settlernent ratio for full face cut,

AT A=A @ H | Uxo (mm) | Unax (mm) | NDR(%) H 3
‘ S o} A 3 1.14 3.96 28.7 CASE 1
LR 0.991 3.71 26.7 CASE 2
@ d a4 ¢ ol A & 3.83 12.91 29.6 CASE 3
A % ¥ 3 ¢ ot A 3 28.20 88.97 317 CASE 4
o} A % 3553 110.50 32.6 CASE 5
TEE
g oo 3 30.55 110.29 21.7 CASE 6
ng | PUEY-FaG M A3 175 6.81 256 CASE 7
;]‘ 2 -FHE B9l ¥ 1.53 6.45 23.7 CASE 8
d-ZFa-FHE | v A F | 486 17.17 28.3 CASE 9
Table 4. Crown sefflement and setflement saflo for top heading cut.
AwbzA (¢ B 2 %49 Ux (mm) | Unax (mm) NDR(%) ¥ 3
239 (Uy-0) 0.991 24.9
A8t E 3 (Uy=3p) 365 3.98 916
SR R 3 (Use) 378 oag_ | RN
3t gk g X (Us-o) 0.13 0.26 481

Table 5. Crown settliement and setilement ratio for bench cut (Bench length, L = 1D).

F 3 E 31.64 112.96 280 CASE 13
2 g A & 155 6.90 225 CASE 14

Table 6. Crown setflement and setttement ratio for bench cut (Bench length, L = 0.5D).

A vz A Us-o (mm) Umax (mm) NDR(%) H| il
T 3 E 31.25 111.39 281 CASE 15
2 g 2 157 6.87 22.9 CASE 16
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Table 7. Crown setlement and sefflernent ratio for different methods in mutti-layers.

& FE Ux-o (mm) Umax (mm) NDR(%) H) i)
4 0@ ¥ 175 6.81 256 . CASE 7
Bench | L=0.5D 157 6.87 22.9 CASE 16
~Cut | L=1D 155 6.90 225 CASE 14
Aut MRz 78 153 6.92 _ 22.1 CASE 12

Table 8. Crown setlement and setflement ratio for different methods in resldual soil.

FEFE T3+ 8 Ux-0 (mm) Umax (mm) NDR(%) Gl k1A
A ¢ 9A 39.53 11050 326 CASE 9
Bench | L=0.5D 31.25 111.39 28.1 CASE 15
Cut | L=1D 3164 112.96 28.0 CASE 13
Abdl HAE7 30.55 116.18 26.3 CASE 11
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Figure 3. Normolized setflement curves in logitudinal direction for cases 7 and 9.
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Figure 4. Normalized sefflement curves in logitudinal direction for cases 1, 3. 4 and 5.
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Figure 5. Comparison of two and three
dimensional analyses results for
hard rock.
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Figure 6. Example of settlement measured ot ground surface and tunnel crown.,

A B g3 ¥ ANAGE 3349 oy Aol
g43M o] Fo] AL YFE RAFT £ wgw
THAY ARYIHFL AA ¢A" Fshgd o
30% ARZ vehn AZAHL FHE & o 3D
Azt HW Aert FX £EHn 9o} 334
ALY s} T Az Y& BeFn
1T,

. SIS

Bl 3 o 339 AZARE uae 23
U Al Ut eos AP LN &
Zgate SARUYY 2o AAY Ry 7
AHFLH &S e 244 HElyge) da) e
o B A7 288 2 uw 339 592 HAsy
oAtg Bl7] 8 2209 #4)A] ZAHe) Sy
U g T A 7ZAH e 93 APAd mat
Table 79} Zo] HE&& 7} 9 Aoz wdug

117

o

Table 7. Stress distribution ratio for optimum
two dimensional analysis,
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