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Table 1 Experimental results for foundation

vibration
Charges| Direc- | Distance | Vibration| ..
No.\“(gy |tion | (m) (Hz) | Kine
10 32.7 |0.732
1 200 A% 20 46.4 0,195
40 36.4 0,026
10 39.1 0.663
2 200 v 20 83.3 0.096
40 4.7 |0.022
10 . 65.2 0.726
3 200 A\ 20 21.0 0. 301
40 43.9 0.038
Kive \
Y
\
0.1
0.0
oo f7) w0\ oo
: (s)

Fig. 2 Results of investigation for ground
vibration shown in a graph
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“Table 2- Peak:stress and momentum per unit
area of 0.38 in. thick marble pellets
2.00 in. from Material-marble
interface for different materials
between explosive and marble.

Charges were 0.5 in, in diameter

and 1.50 in. in long of PETN.
(by Charless J. Hass & John S.

Rinehart?)
Momentum per
Material Unit area  Ppegk stress
(0.25 in. Thick) 10-]b sec’ (psi)
T int

Water 1230 34, 200
Drilling mud 1060 —

Marble 1010 29, 000
Aluminium 984 —_
Plexiglas 920 —
Vermiculite 841 -

Sand . 820 21,600
Cardhboard 781 -—
Foam rubber 723 -

21. 600

Air 715

—RImOLEM) CiuEs 2m KD, ZOMBE
Mol 5.5m OEFESEC, Lv AR TYHTH
RT3, BT Fig.4 K7+ ¢ 25mm BoX
AeHHLTC, PP TheficBTA L
feo BT~ ER 2~3m ¥ERVTEHAN
LTI FY—LAFNZLHIEzD L 512K
RHEMLTHHEN, EROBPBIT L > THET k-2
AR B TIEIh B EMIBERDY RN LT 586
RN TIERCKREL R L BTV, ZOkD
Fho 7Y v 7HRERS XD HDDOC, REE
KT h—ADERLLBDERALMES ZFEHKELD
cBElkeb Lo L, ‘

BEOID, F—U ARSI L SRy Table2
& LT,

7.1.2 REHUEHE

P.S. & &5 X2&EREORHEMLR (u'F P.S.
ORBYGR) v 5 ORER, Fig.3 mRT L5
(B.P.), O sict® 28mm, B 2m B L1
Fpic#&kTA TR 200z ORESY P.S. HIliE 1
KT EIBRL, 0 Blx SV, SV D24
CHBEL:. 205D SV, 12 P.S. XA RUAYA
Btaiele, i SVai1P.S. 0BG RVE
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Table 3 Results of measurement for reduction of vibration by P.S.

B i
No. | Item | (BP) |Charge | Measure- Di(s::;“’e!mmctio V“Eﬁg“ kine | K i‘Rcmarks
(ke) v 52.1 | 0.443
A 11.5 HT 8.6 | 0.308 | 965
HR 60.5 | 1.200
! x v 3.7 | 0.339 B
= SV, 20.0 HT 51.0 | 0.235 | 961
L T@- HR 29.9 | 0.201
g vV 44.8 | 0.704
k sV, 11.5 HT 2.7 | 0.579 | 1189
@ HR 43.7 | 1.481
2 Y 30.6 | 0.389
SV, 20.0 HT 39.4 | 0.424 | 1203
HR 32.5 | 0.194
5 Y 42.5 -| 0.754
& sV, 1.5 HT 9.0 | 0.301 | 848
s s | aP), HR 60.7 1.057
2 V ! 425 0. 404
z SV, 20.0 HT | 386 0.482 | 1367
| = 0.2 HR | 37.0 | 01m
3 V| 521 | 0.512
- sV, 11.5 HT | 50.0 | 0.280 | 411
. 3 HR 59.5 0.512
4 v 49.0 0.123
5 SV, 20.0 HT 113.5 | 0.028 | 349
| = HR 33.8 | 0.080
2 \' 47.2 0.915
& sV, 1.5 HT 53.2 | 0.598 | 574
5 _f:f HR 54.4 | 0.720
@ Y 46.3 | 3.438
P SV, 20.0 HT 58.1 | 3.094 | 9750
]l < HR | 37.9 | Leo4
v 30.5 | 0.243
= sV, 20.0 HT 42.1 | 0.206 | 689
6 o HR 125.0 0.069
5 v
3 SV, 11.5 HT
I B , HR
8 D v 41.5 | 0.293
g A 20.0 HT 31.8 0.246 839
7 £ HR 95.4 | 0.063
& v
@ SV, 1.5 HT
HR
DTHBo 5) 4 Fig.3 TRTHA

P.S. AiyokHEE (LT P.S. o2 gh & W

Mﬂbf:o
— 18 —
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THE0H, Fig.2 Lh vy=9kine, ¥/ Tablel
2o fE50(H,) kot EHoOC~22 WP T35
12D OGERDR/IHIR ERNS 0.05cm 243,

TRFBR LA, QRN 2HLLEE, A%
% L, BRxAL+5E, L/2>0.1 ¢z 0.06
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Table 4 Results of measurement for P.S. vibration

Item | Charge & Detonator | Point measured b i(srt:;we Direction Vi?ﬁazt)ion Kine K
0.7%7=4.9kg v 4.0 | 878

5 sV, r.5 HT 58.0 | 7.581 | 244
: ®x1 HR 182.1 | 11.903
i ®x2 v 2.7 | 3130

& x 2 sV, 17.7 HT 34.9 4.918 | 961
@ x 2 HR 59.3 | 1992
0.75 x 8 = 6kg v 3.9 | 63z

N sV, 8.5 HT 13.6 | 233 | 265
-; ®x2 HR 25.5 | 8.222
g ® x2 v 3.3 | 3.0

4 X 2 sV, 18.5 HT 62.5 | 3.845 | 72
@ x2 HR 2.9 | 1.65
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Table 6 Vibration by traditional blasting (K indicates maximum value)

Ch Poi Di Vib: Eemarks
arge oint istance . . ibration . er
No. (kg‘); measured| (m) Direction (Hz) Kine K Nfi,(ll)dle
Lower
A\ 48.1 0.538
sv, 25 HT 48.1 1.394
HR 40.3 1.690
1|3 v 17.2 0.624 915
SV, 33 HT 29.4 0. 297
HR 22.5 0. 509
Vv 73.6 0,143
sV, 39 HT 52.0 0.790
HR 77.9 0. 570
2 2.2 v 883 0.075 1030 Upper
SV, 45 HT 10.2 0.134
HR 71.6 0,054
Vv 8.1 0.203
sV, k) HT 53.6 1.371
HR 75.7 0.638 '
3 3 v 0.9 0127 1292 Middle
SV, 45 HT 6.4 0. 100
HR 5.8 0.087
A\ 5.8 0.140
sV, 39 HT 53.1 1.094
HR 81.3 0.704
4 3 v BT 0.261 1218 Lower
SV, 45 HT 5.2 0.177
HR 6.8 0.113
Vv 62.5 0.513
sV, 24 HT 35.2 1.895
HR 62.5 0. 865
51 3 v 20.8 0.483 788 Upper
sV, 32 HT 71.4 0.135
HR 9.4 0.338
A\ 61.3 0.754
sv, 24 HT 88.8 2. 803
HR 43.6 1.240 .
6 3 v 54.5 0567 1070 Middle
SV, 32 HT 12.9 0.153
HR 29.6 0.439
A 28.9 0. 583
sV, 24 HT 3.7 0.570
HR 53.1 0.285
7 2 v 2.5 0. 407 516
SV, 32 HT 89.7 0.131
HR 61.9 0.238
\ 33.2 0.418
SV, 45 HT 24°3 0.523
HR 46. 8 0.261
8 2 v 36.6 0395 1651 Lower
SV, 65 HT 87.1 0.066
HR 52.6 0.211
Vv 26.6 0.568
sV, 45 HT 19.6 0.468
HR 17.2 0. 490
9 2 v BT 0.964 1356 Lower
SV, 65 HT 84.2 0.071
HR 25.3 0.215
\' 30.9 0.906
sV, 26 HT 27.3 1.082
HR 32.8 0.939
10 3 v 15.6 5973 1728 Lower
SV, 25 AT 38 0 0.535
HR 22.2 1.580
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Table 6 Vibration measurement of MS blasting by crawler drill

No. | Charge | Detongtor | \ipointa | Difte8e® | Direction | Vibpstion | Kine K
\ 78.0 0.621
sV, 26 HT —_ —

L 5 | @, @ iR BE 1 IB ] ™
=5.1 v 22.6 3.1
SV, 25 HT 45.6 3.03
HR 37.9 3.13
\' 30.8 0.881
sV, 26 HT 117.0 0.414

) %ﬁﬁa 0. ® ® HR 43.6 1.791 685
=5.1 \ 18.8 1.387
SV, 25 HT 49.5 0. 561
HR 27.4 1.376
A 39.4 0.255
sV, 38 HT 40.6 0.216

3 %ﬁﬁa @ B @ HR 30.6 0.422 a2
=8.5 @ 6 v 19.0 1.564
SV, 28 HT 4.3 0.449
HR 29,2 0.987
v 45.5 0.217
sV, 50 HT 17.7 0.180

. 14?—1’51& @, ®, HR 24.1 0.218 788
=6.8 @ \' 2.3 1.538
SV, 37 HT 40.5 1.256
HR 34.9 0.500

—
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Experimental blasting carried out harbour dredging work for
abatement of vibration at the time of blasting

by Tetsuo Akatsuka*, Yasuki Kojima®, Hatsumi Nagai*®, Hiroshi Maeda***

The following experimental research have been carried out mainly for the purpose

of attaining the captioned effect:

(1) Experiment aiming at attaining smooth and rigid rock wall face after the blasting
by means of presplitting, thereby reducing vibration due to object blasting.

{2) Experiment aiming at attaining vibration abatement as well as work efliciency
improvement by MS blasting by means of a crawlerdrill shore, instead of emp-
loying conventional blasting in which simultaneous blasting by means of a small

rock drill and a diver.

(*Tama Kyaku Kiko Co. Ltd., 135 Ozu-machi, Hachioji-shi, Tokyo 192-01,

Japan

**Japan Carlit Co. Ltd., 1-2-1 Marunouchi Chiyoda-ku Tokyo 100, Japan
*+*Japan Carlit Co. Ltd, Hodogaya plant, 1625 Bukko-cho, Hodogaya-ku,

Yokohama 240, Japan)
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