
1 2 3 4

1 755-8611 2-16-1
E-mail:shinji@yamaguchi-u.ac.jp

2 531-0072 5-6-10
3 194-8508 1-4-1

4 NPO 755-0084 

Key Words :  mountain tunnelling, rock mass classification, auxiliary method, statistical approach

1

2 ,3

II

1997 2002

4

152 27,388
6

土木学会論文集Ｆ   Vol.62 No.3, 513-518, 2006. 8

513



4

58   6,634

81   8,734

33   5,687

55   6,333

227   27,388

II

-0.4352
0.1002

-0.0247
-0.0260

-0.2299
0.5917

-0.6232
-0.0623

0.0157
0.1187

0.0616
-0.0493

-0.1320
0.4172

-0.2090
-0.9773

-0.6171
0.3199
0.3540

0.2416
-0.3920

0.1655
-1.2400

-0.6389
0.5603

0.5000
1.0489

-2.00 -1.00 0.00 1.00 2.00

1
2
3
4
5
6
1
2
3
4

3
4
5
1
2
3
4
5
1
2
3
4
1
2
3
4

1.0269

0.7419

0.5492

1.3344

1.4816

1.6878

1 2 0.0616

4 5),6

II

6

6

6

2

6

1

RQD

100
4

1

3
4 2 2 1 1 0.4 0.4

100 50 50 25 25 10 10 3

6

1

4 5

2 3

80
1

20cm>d 5cm 5cm d
60 30 40 10 20

50cm>d 20cm

4 5
80 50

( <1mm) ( <1mm) ( 1 5mm)
5mm

2 3

4 5

(5mm ) (5mm )

20 100l/ 100l/

2 3 4
1l/

1

1m>d 50cmd 1m

1
1 20l/

(N/mm2)

2 3 4

2 3

1 2 3 4

土木学会論文集Ｆ   Vol.62 No.3, 513-518, 2006. 8

514



38.6

21.4

17.8

15.1

21.9

32.6

12.9

10.9

4.0

16.9

12.6

8.1

13.0

17.4

23.8

19.5

14.5

4.3

7.4

21.7

7.9

7.4

25.4

24.8

0 20 40 60 80 100
(%)

bxae
ky

1 (1)
x
y
a,b,k

a,b,k

=(-0.435)+(-0.623)+0.062+(-0.209)+0.242+(-0.639)=-1.603

(1)

0.2

(1)
1.6 85%

-2.12 3.33

a,b,k

6

(1)

50%

100

50% 100%
100%

50

80%
7

A 6

a b k

1.19 0.91 100

1.15 1.23 100

1.42 1.33 100

1.34 1.11 100

(%)

68.50
78.69
79.85
75.23

土木学会論文集Ｆ   Vol.62 No.3, 513-518, 2006. 8

515



A

II

A

769 368
A

76%

6
II

3

5

3
2

-0.1652
-0.1985

-0.3739
-0.3276

0.4675
0.8072

-0.6588
-0.4138

0.0922
0.6700

1.0430
0.1992

0.1068
-0.2323

-0.3286
-0.2118

0.1019
0.1391

-0.0522
0.1944

-0.3630
-2.1716

-0.0823
-0.1651

0.4066
1.7172

-3.00 -2.50 -2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00 1.50 2.00 2.50

1
2
3
4
5
6
1
2
3
4

1 2
3
4
5

1 2
3
4
5
1
2
3
4
1
2
3
4

1.1811

1.3288

1.2752

0.4677

2.3660

1.8823

13.9

15.6

15.0

5.5

27.8

22.1

0

25

50

75

100

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

No.

(%
)

土木学会論文集Ｆ   Vol.62 No.3, 513-518, 2006. 8

516



B

2

(1)

a,b,k 1.61 1.15 100

-3.93 4.57

75%

B 6

B
643

FP AGF 178
60 B

B
80%

II
6

(1)

a,b,k
3.09 1.81 100

-2.65 2.31

B 238

No.1 No.130

75%

58%

0

25

50

75

100

0 50 100 150 200 250 300 350 400 450 500 550 600 650

No.

(%
)

土木学会論文集Ｆ   Vol.62 No.3, 513-518, 2006. 8

517



A PROPOSED METHOD FOR SELECTION OF AUXILIARY METHODS FOR
TUNNEL FACE STABILITY BASED ON OBSERVATIONAL DATA

Masato SHINJI, Atsuyuki ENOKIDA, Shigekazu SEKI and Koji NAKAGAWA

An applicable scope of mountain tunnelling method has been expanding to the shallow overburden
urban tunnel or the squeezing weak rock tunnel by the development of the various auxiliary methods. The
more active adoption of the auxiliary method in mountain tunnel enables the improvement of safety of
tunnel construction work. However, there is some recognition that the adoption of auxiliary method leads to
the increases of tunnel construction cost. The suitable judgment of its adoption has been required. In this
note, the method for selection of auxiliary methods for tunnel face stability based on tunnel face observational
data is proposed by the statistical analysis based on quantification theory. Its applicability has been
discussed.
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