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Fig.2 Initiation system with the combination of
Nonel cap detonating fuse and Deci-second
delay cap (DSD). (used in the multi-delays
blasting of cofferdam. )
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Initistion result
No of firing/ No. of test
=50/%0
Delay: Cood
Fig. 1 Initiation test for electric cap-detonating fuse-Nonel (GT)
cap combination system.
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Fig.3 Drilling pattern pattern for the cofferdam
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Fig.4 Loading condition in bore-hole (10. 4m length)
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Fig.5 Loading condition of No. 20, No. 21, No. 22
delays.
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Table 1 Delay time, number of Holes, ole length, charge weight per delay

(MS : Mili-second cap, DS : Deci-second cap,

N : Nonel cap)

: Instantaneous cap,

Dela; Delay time Hole length |Charge per hole | Charge weight
No.y Caps (131;5) Holes (m) & g(kg;r %kg) 8
1 I 0 2 59 6.75 13.5
2 MS 2 20 2 5.9 6.75 13.5
3 MS 4 60 2 6.3 7.5 15.0
4 MS S5 80 1 6.7 7.5 7.5
5 MS 7 125 5 2.0 0.75 3.7
6 MS 8 150 4 2.0 0.75 3.0
7 MS10 200 2 2.0 0.75 1.5
8 DS 2 250 2 6.3 7.5 15.0
9 DS 2+N5S 375 2 6.7 7.5 15.0
10 DS 2+N7 425 2 7.8 9,75 19.5
11 DS 3 500 2 7.8 9.75 19.5
12 DS 3+NS5 625 2 8.2 10.5 21.0
13 DS 3+N7 675 1 6.7 7.5 7.5
14 DS 4 750 1 7.8 9.75 9.75
15 DS 4+NS§ 875 1 7.8 9.75 9.75
16 DS 4+N7 925 2 8.2 10.5 21.0
17 DS 5 1000 2 8.7 11.25 22.5
18 DS 5+N5 1125 2 9.0 12.0 24.0
19 DS 5+N7 1175 2 9.6 12.0 24.0
20 DS 6 1250 1 8.7 11.25 11.25
21 DS 6+N§ 1375 1 9.0 12.0 12.0
22 DS 6+N7 1425 1 9.6 12.0 12.0
23 DS 7 1500 5 5.0 1.5 7.5
24 DS 7+N5 1625 5 3.0 1.5 7.5
25 DS 7+N7 1675 6 3.0 1.5 9.0
26 DS 8 1750 6 3.0 1.5 9.0
27 DS 8+NS§ 1825 3 3.0 1.5 4.5
28 DS 8+N7 1875 3 3.0 1.5 4.5
29 DS 9 2000 7 3.0 1.5 10.5
30 DS 94+NS5 2125 3 3.0 1.5 21.0
3 DS 9+N7 2175 7 3.0 1. 25.5
32 DS10 2300 3 7.0x2+5.0 7.5%2+6.0 12.75
33 DS104+N5 2425 2 10. 4 12.75 14. 25
34 DS10+N 7 2475 1 10. 4 12.75 14. 25
35 DS11 2600 1 10. 4 14.25 12.75
36 DS114+N5 2725 1 10. 4 14.25 14.25
37 DS114+N7 2775 1 10. 4 12.75 14.25
38 DS12 2900 1 10.4 14.25 12.75
39 DS12+N5 3025 1 10. 4 14.25 14. 25
40 DS12+N 7 3075 1 10.4 12. 75 12.75
41 DS13 3200 1 10.4 14.25 14.25
42 DS134+NS5 3325 1 10.4 12.75 12.75
43 DS134+N7 3375 1 10.4 9.0 9.0
44 DS14 3500 1 10.4 14.25 14.25
45 DS14+N5 3625 1 10.4 12.75 12.75
46 DS14+N 7 3675 1 10.4 9.0 9.0
47 DS15 3800 1 10.4 12.75 12.75
48 DS15+N5 3925 1 10.4 9.0 9.0
49 DS15+N7 3975 1 10.4 9.0 9.0
50 DS16 4100 1 10.4 12.75 12. 75
51 DS16+N 5 4225 2 7.045.0 7.5+6.0 13.5
Total 111 Holes 639.75
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Fig.6 Nonel caps attached to No. 2 Enoki dynamite.
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Fig.7 Vibrogram recorded on the center pier in the multi-delays blasting of the cofferdam.
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Fig.8 A moment of the multi-delays blasting of
cofferdam.
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Fig.9 Blasting result of cofferdam.
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51 Delays Blasting in Temporary Cofferdam

by Shigeyuki MINE* Tadahiro TOKIOKA* Hiroyuki INOUE*
Tasuku NISHIDA®, Nobuo- YOSHIDA®* Katsumi NOGUCHI**

In removal of cofferdam, a blasting with multi delays firing had to be done to
prevent the effect of blast vibrations to the pier and the drain concrete construc-
tion closed to the blasting site, therefore the quantities of used explosive in one
shot were restricted.

Then we planned to use short delay (MSD), ordinary delay (DSD) electric caps
and combination system of DSD and Nonel (GT) cap to get 51 delays for this pur-
puse,

Before the blasting was crried out in practice, we made some severe testsabout
the co-operate of DSD, Nonel (GT) and conventional detonating fuse under water
condition in our laboratory.

As the result of the test, we adopt a following firing method. The Nonel tube
should be primed by detonating fuse instead of direct priming from DSD to prevent
misfire that be caused by cutting of Nonel tube by Neumann jet and etc. from
bottom of DSD cap.

We finished the work satisfactorily.

(*Maeda Construction Co., LTD., Tobishima Construction

Co., LTD., Aizudoken Construction Co., LTD
50, Aza-Saikachi, Oaza-Kamigo, Takasato-Mura,
Yama-Gun, Fukushima-Ken, Japan.
*=*The technical Institute of Maeda Construction Co., LTD.
39—16, 1—chome, Asahi-Cho, Nerimaku, Tokyo, Japan
#+Explosives Division of Nippon Kayaku Co., LTD.
11—2, Fujimi 1—chome, Chiyoda-ku, Tokyo, Japan
= Himeji Factory of Nippon-Kayaku Co., LTD
3903—39, Toyotomi, Toyotomi-cho, Himeji, Japan)
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