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Estimation of Elastic Modulus in Rock Mass for Assessing Displacment

in Rock Tunnel
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Son, Moorak - Li, Sudan - Lee, Wonki

Abstract

Elastic modulus in rockmass is an important factor to represent the characteristic of rock deformation and is used to estimate
the displacement due to tunnel excavation. Nevertheless, the study to estimate the elastic modulus, which condisiders the rock
type and joint characteristics (joint shear strength and joint inclination angle), has been done in less frequency. Accordingly,
this study is aimed at providing the method to estimate the elastic modulus of rockmass in the various rock and joint conditons
and the results grasped from the study. For this purpose, the 2D discrete numerical analysis will be carried out and the dis-
placements due to tunnel excavation will be investigated with the consideration of rock and joint conditions. Then the dis-
placement results will be used to estimate the elastic modulus of rockmass in which rock and joint conditions are considered
with the utilization of the elastic theory of circular tunnel. The results of elastic modulus, which considers the conditions of var-

ious rock and joint, would be expected to have a great practical use in field.

Keywords : elstic modulsu, rock tunnel, excavation, joint characteristics, displacement
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Goodman jack test
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Bieniawski, 1978 E, =2RMR-100 RMR > 50
Serafim and Pereira, 1983 E, = 1Q(RMR-10)/40 RMR < 50
Grimstad and Barton, 1993 E, =25 logy Q Q>1
Clerici, 1993 E, =E, ,.*%E, dyn/Er dyn RMi > 0.1
Palmstrom, 1996 E, =56 RM;%37 RMi > 0.1
Hoek and Brown, 1998 E, = 1%% x 10L(CS110)140] &, < 100 MPa
Bieniawski, 1989 =E - f(RQD)

Fx ¢ E, = A9 &AIE, E= 4N BEAIFE, o= %l%%‘%%% RMi = $F4AF, GSI = A2 =R,

Ey = B89 BHREAR, E, =S4 SHDHAR, £, ,, = el FARAS

r stat r dyn

/(RQD) = RQD# I w2 HaAlT, E
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1 |1.0x10° 02 2.7 50 50 75 35 233x10° 0.96x10°| Hg|E4 1 0, 15, 30, 45, 60, 90
o 2 [1.0x10° 02 2.7 30 40 6 32 2.33x10* 0.95x10*| Az)EA 2 0, 15, 30, 45, 60, 90
o 3 |1.0x10° 0.2 2.7 10 35 15 315 233x10° 0.93x10°| Azg=A4 3 0, 15, 30, 45, 60, 90
4 [1.0x10° 02 2.7 1 30 0.1 30 2.33x107 0.92x10?| FZEA 4 0, 15, 30, 45, 60, 90
5 |10x10* 022 26 30 40 6 32 233x10* 0.95x10%| FHg=4 2 0, 15, 30, 45, 60, 90
oo} 6 |1.0x10* 022 2.6 10 35 1.5 315 233x10° 0.93x10°| AzEA 3 0, 15, 30, 45, 60, 90
7 11.0x10* 022 26 1 30 0.1 30 2.33x102 0.92x10°| HEA 4 0, 15, 30, 45, 60, 90
=510} 8 |1.0x10° 025 25 10 35 1.5 315 233x10° 0.93x10°| AzEA 3 0, 15, 30, 45, 60, 90
S e Thox10® 025 25 1 30 0.1 30 233x10% 0.92x10%| Hg=A 4 0, 15, 30, 45, 60, 90
el =
=0} 10 |1.0x10> 03 24 1 30 0.1 30 2.33x107 0.92x10%| A#EA 4 0, 15, 30, 45, 60, 90
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H 3. et

Case s )54 H 9% (mm)
A=) AHAm) 3 Ci 3 3 -
1 7ok 0 1 AEA | 0.04 0.04 0.03 0.03
2 7ok 15 1 AHAHEA | 0.04 0.04 0.03 0.03
3 Aok 30 1 HAIEA | 0.04 0.04 0.03 0.03
4 Aok 45 1 HAIPEA | 0.03 0.04 0.03 0.04
5 Aotk 60 1 g5 1 0.03 0.03 0.04 0.04
6 7ok 90 1 54 | 0.03 0.03 0.04 0.04
7 7%t 0 1 A2 EA 2 0.14 0.14 0.05 0.05
8 7ok 15 1 HIEA 2 0.17 0.17 0.06 0.06
9 Aok 30 1 HIEA 2 0.13 0.14 0.08 0.08
10 Aok 45 1 HIEA 2 0.08 0.10 0.08 0.10
11 Aok 60 1 HgEA 2 0.08 0.08 0.14 0.14
12 7ok 90 1 HEA 2 0.05 0.05 0.14 0.14
13 A%t 0 1 AYEA 3 0.87 0.88 0.17 0.17
14 7ok 15 1 HAIHEA 3 1.13 1.14 0.26 0.26
15 Aok 30 1 HIEA 3 0.87 0.87 0.42 0.42
16 A%k 45 1 254 3 0.66 0.42 0.66 0.42
17 7otk 60 1 Hegl54 3 0.42 0.42 0.78 0.88
18 Ao}k 90 1 54 3 0.17 0.17 0.87 0.87
19 A%t 0 1 AEA 4 4.70 491 1.39 1.39
20 7ok 15 1 AHEA 4 6.72 6.70 1.80 1.79
21 Aok 30 1 HIEA 4 5.42 5.43 2.66 2.68
22 Ak 45 1 254 4 4.57 2.25 456 2.28
23 7ok 60 1 Hel5A4 4 2.66 2.68 5.41 5.43
24 Ao}k 90 1 2154 4 1.39 1.39 485 476
25 oot 0 1 AZEA 2 0.40 0.40 0.32 0.32
26 odet 15 1 HAIEA 2 0.43 0.43 0.34 0.34
27 et 30 1 HIEA 2 0.40 0.40 0.35 0.35
28 oot 45 1 254 2 0.37 0.34 037 0.34
29 et 60 1 HEA 2 035 0.35 0.40 0.40
30 ook 90 1 HEA 2 0.32 0.32 0.40 0.40
31 Aok 0 1 AEA 3 1.43 1.41 0.48 0.48
32 oot 15 1 HAIEA 3 1.69 1.70 0.65 0.65
33 et 30 1 HIEA 3 1.37 1.37 0.82 0.82
34 oot 45 1 254 3 1.05 0.79 1.05 0.79
35 oo} 60 1 Hgl54 3 0.82 0.82 137 137
36 ook 90 1 54 3 0.48 0.48 1.43 1.41
37 olet 0 1 AEA 4 8.74 8.79 1.73 1.73
38 olet 15 1 HAIEA 4 11.32 11.33 2.64 2.64
39 et 30 1 HIEA 4 8.88 9.01 4.33 4.42
40 oot 45 1 254 4 7.10 4.66 7.09 4.68
41 et 60 1 HeEA 4 4.36 4.40 8.89 8.89
ry) ook 90 1 AEA 4 1.72 1.73 8.77 8.75
43 Z3lof 0 1 AHEA 3 4.11 4.11 3.23 3.23
44 Z3lot 15 1 HIEA 3 439 4.38 3.44 3.44
45 Z3lo} 30 1 HIEA 3 4.11 4.11 3.56 3.56
46 Z3)ot 45 1 254 3 3.74 3.51 3.74 351
47 Z3)0) 60 1 54 3 3.56 3.56 4.11 4.11
48 =Z3jot 90 1 AEA 3 3.23 3.23 4.10 4.11
49 =Z3)ot 0 1 A=A 4 14.43 14.37 4.99 4.99
50 Z3lot 15 1 HAHEA 4 17.19 17.20 6.62 6.62
51 Z3lo} 30 1 HIEA 4 14.01 13.88 8.39 8.35
52 Z3)or 45 1 254 4 10.66 8.01 10.63 8.17
53 Z3lo} 60 1 HEA 4 8.39 8.35 14.01 13.88
54 Z3lof 90 1 HAEA 4 4.93 4.96 14.49 14.40
55 eI 0 1 AZEA 4 42.35 42.36 33.49 33.45
56 Azl 15 1 AHEA 4 45.05 45.19 35.46 35.43
57 B ERSE 30 1 HIEA 4 4235 42.28 36.74 36.72
58 STt 45 1 54 4 38.48 36.23 38.50 36.22
59 obAEsof 60 1 HEA 4 36.72 36.70 4236 4229
60 AZsI} 90 1 AEA 4 33.44 33.45 4248 4224
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