O3o000000000000000D0O0ODOO1
goobooopopoz207000O0OODOO 17

TBM

3 10-B007 1-2-3 S
*E-mail: kusumoto@shimz.co.jp

, 180, 2,531 ., TBM
, TBM
, , PET

Smooth Blasting, ,

1

Key Words : enlargement method, recycled PET fiber, friction anchored rock bolts, large tunnel

1 300 ,
180 2 2531 ,
TBM , 17
, JH ,
TBM ,
, PET 3.
(1)
, AB ) )
-1 , JH CcC BP,C BP,D B-
, P C <P C &P D
B-P , SS590 ,
36N/mm? ,
170kN
, C
2 C <P , )
, , D BP ,TBM , TBM ,
40 100N/mm? ,

-91 -



C -BP 1 5 2 o 6. 0
C -c-P ' ' 6.0 4.0
H125 C -a-P 1.5 1.5
HHL 5 4 C -BP 1. 2 6 0
HHL 5 4 D -BP 1.2 1. 2 : 6 0
HH 0 0 D -BP 1.0 1.0 i
cm 15 20 25
SFRYy PEFIR$ m m m
C -c-P
, -2 , JH RPE Rock Bolt, 170kN , @ 54mm,
25N/mn? 4
b) PET
-2 )
10 20 30 40 50 60 70
BBP '
C -BP , H -3
C -cP
C -aP 28
C -BP ,
D -BP , P
D -BP
[ — P, -2 ,
(2) 15cm
c , TBM W=245kN ,
100x 100 , P Wx 01 X
0.1/0.15 163 17kN
’ -3
' N/2mm 2
) Cc <P N/2mm 10
-1 , JH 28 N/ %mm 36
cn 182
4 60 ! ! mn| 10
k d 450
( ) % 10
ﬁ@w%fzgénoyog b
2 W=245KN =10m
g '\45° Iy =245KN/IT? l
| N\ o |
1 I~ gl
-2
a)
15 PET , 30mm, 0.7mm,
2AM 13.2kN/nT, 47N/, 23,000N/mn?
¢ 36mm ! PET

-92-

0.75



, Electronic Delay Detonator/Smooth Blasting

SB

3B

B

C <P
-5

2B

, IBM

)

]

LIS

C o

T"?&@” ol

Cl-c-P

-4

(1)

c lu—P

HMIA

8 E| 0. 05mm 12.0m
T/0. 1R/ mm
RB 6 R| 0. 2kN 5. 5n
-5 B
50 100
V- H+
40 1 90
_ <&
E 301 1 80
g 20 [ 1 70
10 x © 1 60
&
o 50
1 40
x o
o v 30
o HL
20
><Hz >
5 10
0
C -B-P C <P C -a=P C -B-P D -B-P D -B-P
-6
20
vV -
10 . s
1 o A at ° o h
a ?ﬁ%méﬁ Qe
8 man - N gobgg o B
£ -10 B as,
£ 8 o A
’ S -2 = o a eC -B-P [
_30 X ° oc -c-p ||
20 aAC -a-P
- % |
o aC -B-P
-50 : : » 4 ! M op e [
-60 * * XD -B-P ||
-70 [
0] 10 20 30 40 50 60 70
T’% 1)
( 90
H +
80 o eC -B-P[|
70 “loC -c-P[]
60 —ac -a-P[]
< 50 = —ac -B-P
=~ 40 X oD -B-PH
X
30 - - XD -B-P ||
20 L1 x a2y o }
10 a a s 2 .
a B A @& ° e
Al A o 8 Q&O A 288F o
0o r B P od
-10
-20
0] 10 20 30 40 50 60 70
-1 2)

-03 -




20 T T T C
10 —_— 1S or oS b xo oo— ' '
o LA 0 6 |
E -10 e = , 01 02
s -20 : 2 , bo) ,
-30
-40 5 £
-50 » 5 , 0 =6,000x (0.001 0002)=6
o v 12mm , A
70 ‘
(o] 10 20 30
-8 05 g
, 35 6
.2 3mm - a3 e
4mm , C , °y
, 2 5 == 5 10
2 10mm )
20 ,
-42mm, 3Amm , -9(1) .,C -cP
) 0 -0.6
3 ,
30 ,
5mm , 8mm
TBM 20N/mn?
, 10mm D
, 15N/mn? \
[l 0.2
—©—0 1m —A—1 2m —8—2 3m
—8—3 4m —&—4 6m ——6 8m
( 2) : 015 —o—8 10m —%—10 12m

, 2 , ,

005
. -9 C <P — e ¥

) -005
C <P , 0.2 2m 4m 8m
; 2 : -10( 1) C -cP,
, , c BP 02
—©—0 1m —A—1 2m —&—2 3m
! ~ 015 :g ig‘m iio esz I
, ,C P -
01 f
) ) 005 |
Ll 1 ok
-005
! ! 2m 4m 8m
, -10( 2) C -cP,

-94 -



C ,C <P,
cC BP 2 , -11
, -12 , Pe
Ni r , Pe=Nilr
, -13 ,
, , 25 39N/mn? :
36N/mm? ,
, Pe=42
65KN/m? ,
25 45
16 25
, C
2
8
(10N/mn?)
,C <P, C BP 0.12
12
10 ocC -c-P
E ®C -B-P
8
6 @
4
L o
2 ® © ® o
[0 o e
[ ]
-2
SL SL
-11
05
[
03
N
02
01 ; ® 2 o
0r o ©
[ ]
-0.1
-12 1 , 8m
(4)
C <P c BP
, -14 ,
, -15

120

80

60

40

20

SL SL

R1
R22

1500 KN) 150 ( KN)
T 0)

-14(2) C -BP
180
[ —e—05m —a—15m —8—25m
2 150 | —*—35m —4—45m —w—55m
120
90 W
> 7‘%\* = =
30
g
e G ¢ -
ok ———e—
-30
2m 4m 8m
-15(1) C -cP,
180
g 150
120
% [[—e—05m —a—15m —<—25m]|_|
| —e—35m —4—45m —m—55m
60 | //‘\‘\
o o =
0o g - ‘\.\-'
-30 : ‘
2m 4m 8m
-15(2) C -BP,

-95-



45 , 144kN
, 9kN
R21,R22 , 25kN
, 5 8
| ,  4B5kN
C <P
c 8P

(6)

25

50kN
45  ,160kN
2
, 4
, 2
55
H-125 C aP ,
Cc BP
647

1)

2)

3)

4)

, TBM

61

TBM

, pp:38-42, 1999

, 2005 8

MECHANICAL CHARACTERISTICS OF A LARGE TUNNEL EXCAVATED BY
USING THE TBM PILOT DRIFT AND ENLARGEMENT METHOD

Toyohide OKUZUMI, Ryuji OHYA, Atsuyuki KIMURA, Shinya UEOKA

and Futoshi KUSUMOTO

The TBM pilot drift and enlargement method was used to construct the outbound lane of the New
Meishin Expressway Konan Tunnel since it is a long, large tunnel. After identifying geological
characteristics and mechanical stability during the first step of the TBM pilot tunnel excavation, a new
recycled polyethylene
terephthalate (PET) fiber and friction anchored rock bolts was proposed and measurements were taken
during construction. This led to the identification of the mechanical characteristics of a large tunnel when
constructed with this new supporting system in comparison with a standard supporting system.

supporting system using mainly high-strength shotcree reinforced with
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