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遠心力トンネル吹付け工法の実用化と 

その粉じん低減効果 

－実大模擬トンネルでの吹付け評価試験－ 
 

Dust Reduction through Utilization of the Centrifugal Spraying System (Dustless Shotcrete) 
- Evaluation on a Full Size Test Tunnel - 

YUJI NAGANO

YASUO SHIMIZU

SHIN-ICHIRO MARUYAMA

 MASATAKA  UOZUMI 

 HIROSHI  YAMACHI

キーワード：

In tunnel construction, the development of dust control measures designed to meet public environmental 

guidelines is an urgent issue.  

In line with this, the low dust ‘Dustless Shotcrete’ spraying system which uses centrifugal force was 

developed, and the efficacy of the system was verified through the practical application at a number of 

tunnel construction sites.  

In this paper, a summary of the Dustless Shotcrete system and the inspection results of dust reduction 

carried out in a full size test tunnel are included.   
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写真-1
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２．遠心力トンネル吹付け工法の展開  
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３．遠心力トンネル吹付け工法の概要  
 

写真-2

図-1
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写真-1

遠 心 力 吹 付 け 装 置

 

遠心力吹付け装置 粉体急結剤供給装置 コンクリートポンプ 
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４．共同研究試験  

 

（１）模擬トンネルの概要 
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（２）実験項目および実験方法 

図-3

  写真-3 50m

写真-4
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 写真-2  

写真-3 
       図-2 
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（３）比較対象とされた対策技術グループ 
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写真-5

写真-6  

 
５．使用材料および試験方法  

  

 表-1

 

写真-5 写真-6 

   表-1

W/C S/a W C S1 S2 G

% % cm

58 60 12-18 210 360 714 306 684 7.0

C×%

kg

        表-4

2004 6 18 27.2 17.3 36.4 22.9

2004 6 19 27.4 17.3 36.6 22.2

7 N/mm2 28 N/mm2

               表-2 

G-31 G-32 G-33

W/C 50 %
S/a

12-20 cm
W 180 180 190 200
C 360 360 380 400
s1 747
s2 320 1,084 1,057 1,031
G 716 716 700 681

kg C×% 1.2 % 1.1 % 0.8 % 0.5 %
0.01

C×% 10

G-3
M -1 M -2 M -3 G-1 G-2

10-12 cm 10-12 cm 12-20 cm

58.3 % 60 % 50 %
60%

210
360
736
308
685

-
-
7

216
360

0
1,040

0

0.01
10

689
-
-
7
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表-2  

 
６．試験結果  
 

 表-3  
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1m3  

2  

 

 

50m 1.09 1.74mg/m3 10m

1.13 2.50mg/m3

50m 0.70 1.24mg/m3

10m 0.70 1.18mg/m3 10m
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表-3

25.7% 32.3

24

10N/mm2

表-4 28

36N/mm2 22N/mm2

7 17.3N/mm2

28

表-5

50m 10m

10m

50m 10m

                 表-3 

cm 22.0 22.5 22.5 22.0 22.5 21.5 21.0 22.0
cm 15.5 15.0 13.0 - 18.0 12.5 18.0 20.0
m3/min
m3/min

% 9.30 9.30 8.50 8.30 7.70 9.00 7.60 7.90
% - - - 25.70 - - - 32.30

10m 1.13 1.43 2.50 - 0.70 1.20 1.18 -
50m 1.09 1.14 1.74 - 0.70 1.00 1.24 -

3 2.04 1.88 2.06 - 2.76 2.31 2.50 -
24 14.80 12.80 14.80 - 17.20 15.80 16.80 -

1,000 1,000

M-1 M-2

1,2001,200

M-3 G-1 G-31 G-33

% 4.50 6.70 5.30 8.60 12.10 7.00 8.30 8.30 11.20 10.40 14.40 10.60 10.50 10.10

10m mg/m3 0.75 0.75 - 1.67 - 2.09 2.49 3.29 1.62 1.30 2.40 1.50 1.77 2.09

50m mg/m3 0.44 0.47 1.54 1.23 1.59 1.26 1.61 2.37 1.30 1.22 1.87 1.38 1.34 1.47

M-2 G-32G2

          表-5
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写真-7

EFNARC 写真-8 写真-9

表-6

0.83N/mm2 0.84N/mm2

EFNARC

0.5N/mm2

40m/sec

30m/sec

 
７．まとめ  
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             表-6 

0 .84

0 .83
0 .5

2 8 N /m m 2 E FN A R C N /m m 2


