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Synopsis : In this study, multivariate analysis based on domestic data(958 EA) of road tunnel, and
suggest the easy prediction equation of Q-system. We generate applicable Q-value to numerical
analysis method with using the equation and investigate the behavior as variable Q-value of rock
mass induced excavation with discontinuum numerical analysis method, UDEC. In the result of the
experiment, we research the application range of Q-value to apply the continuum model to
discontinuous rock mass is below 0.7 and we testify the applicability of continuum model as
researched Q-value with continuum numerical analysis method, FLAC.
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0% AARHE At QERAS log ¥@Fo2N Z+ 229 Hgd UFd Foz FHojgle QF
A4e ABHeR WEAAAY. log WEE 4 24EW 45 Q@ UFIARAL ALY Z]'?L—J
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Q#S ASF37l A FE AAEHY] dste] WY e ANEgD 95 23S Hdsisd 9o
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case num. of data R-square Adjusted R-square MSE Variables in Model
1 223 0.9505 0.9496 0.0571 RQD Jn J: Ja
2 202 0.9277 0.9262 0.0573 ROD Jn Jr Ja
3 533 0.9787 0.9786 0.0170 RQD Jn Jr Ja

Z} cased]l WiE W4 A9 A RQD, Jn, I, Ja o2 FAREE odF 2¥AYL Z4zbe] cased] W3l
A A A A4 (Adjusted R-Square) 7} 0.95, 0.93, 0982 AE&EE 283 /1= Aoz HAuz Yt

log(Q) = 1.5526 log(RQD) — 1.12221og(J,) + 0.9105log(J,) — 1.2915log(J,) — 1.1446 (D)
(case 1, Adjusted R-Square = 0.95)
log(Q) = 1.0757 log (RQD) — 1.0348log(J,) + 0.84521og(J,) — 1.5067 log(J,) — 0.1852 (2)
(case 2, Adjusted R-Square = 0.93)
log(Q) = 1.2812 log (RQD) — 1.0894 log(J,,) + 0.9380 log(J,) — 1.0099 log (J,) — 0.8492 (3)
(case 3, Adjusted R-Square = 0.98)
£, A8 7 case) IARYY 4 AF3A7) Asted BARAS YA
® 2 BEAENE
case Degree of Freedom | Sum of Squares | Mean Square F Value Prob > F
1 Model 4 239.14 59.79 1047.09 0.0001
Error 218 12.45 0.06
9 Model 4 144.73 36.18 631.47 0.0001
Error 197 11.29 0.06
3 Model 4 413.45 103.36 6072.17 0.0001
Error 528 8.99 0.02
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(a) model 1 — another cases (b) model 2 - ancther cases {c) model 3 - another cases
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. . Selected Value
Range of Predicted Q| Number of cases | Substitute Q RQD I, 1. 1.
> 50 1 52.57 95 4 4 0.75
39.06 93 4 4 0.75
28.01 90 4 3 1
10 < Q <50 45 22.02 80 4 2 0.75
16.15 93 9 3 0.75
10.58 90 9 2 0.75
9.25 93 15 3 0.75
8.87 90 15 3 0.75
8.24 85 15 3 0.75
7.36 35 9 2 1
6.09 65 4 3 3
1<Q<10 187 494 20 9 3 5
3.90 30 15 2 1
3.11 75 9 2 2
2.02 20 4 3 2
152 55 9 3 4
0.99 65 15 2 3
0.89 75 15 2 4
0.80 55 15 2 3
01 <Q< 1 30 0.69 20 9 5 4
0.60 55 15 2 4
0.53 40 15 2 3
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Pseudo-continuum Pseudo-continuum and

. ) Discontinuum approach | Continuum approach
approach discontinuum approach
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2% 6 BEAHQA Q@F Vo Mo #A (Barton, 1999)
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P i Approx. value of Deformable
Q ran'ge or apping Selected Q-value Modulus [GPa]
Continuous model
Mmean Mmin
0.69 . 9 2.8
Q < 07 0.60 7.5 25
0.53 7 2.1

A%A 2o Hgo BYHTIL BUHE Qo] UH WFAFE A§E A%A HNFHg 2
&7 H4ARE NLBT A7IH, dzde] g Belstttn #AHE Q = 053¢ WA o3}
H

2= e 2ok U4, EdEA 2d HE s due A 2349 B
A ZAZN 98 5 FHd gty rPes FAHE FAC oy HY FH O SHEX B
Zo iy & FAE v dddd
W
i
ﬁZZiZZZE
(Distinct Element Method, UDEC-BB) (Finite Difference Method, FLAC)
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log(Q) = 1.2812 log (RQD) — 1.0894 log(J,) + 0.93801log(J,) — 1.0099 log(J,) — 0.8492
(Adjusted R square = 0.98)
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