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(1) *# explosion test room

(2) * new building

(3), (4), (5) studying building
(6), (1), (8) experiments building
(9) pudblic road

(10) zone of private houses

* (1) and (2) belongs to ligh Energy Rate Laboratory.

® : measuring points for explosion noices

X, v: reagsuring pointas for ground vibrations and
vibration of building floors

Fig. 1 Position of explosion test room and

measuriug points of explosion noises

and ground vibrations
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(1) explosion test room

{2) nev building

(3) and (%) observation room

(5) end (6) operation room

(7) dark room

(8) sound-proof wall

(9) roof

{10) shutter of steel

(11) windows

{12) windows for optical observations
(13) double-door for enter and exit
(14) ventilators

{15) sound-proof walls

(16) send

o : explosion points

x : measuring positions for shock waves

Fig. 2 Illustration of High Energy Rate Labo-
ratory, explosion points and measur-

ing positions of shock waves in this
room
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Fig. 4 Devices for the proof sound from

ventilator
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Table 1 Conditions of explosion and of sound and vibration prevention

; . .. Conditions for
Experiment Explosion condition sound and vibration prevention
No.| Date Explosive Points Vzcgg)ht Door| Ventilator Soux;tvi;-l;‘:roof Tiﬁgiron
1973. 2.23 40, 80, 160, Before
1 -2.25 SEP B 320, 500 @) | Wx1+(B)x4 construction Not paved
2 1973. 8.20 SEP A,B,C, {10, 40, 160, ®) {A)x1+(B)x4 | After Not paved
-8.25 D,E 320 {C)x1+(B)%4 | construction | Paved
1974, 7.22 | SEP,PETN 40, 160. 320, After
3 -7.25 LEP B , 640 ® | ®xS5 construction Paved

Marks, A, B, -, and (A), (8), (C) in this Table are those as shown in Fig. 1-5,
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Fig. 7 Typical record of stagnation pressure
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Fig. 8 Reflection of a shock wave between
the wall and the explosion gas boun-
dary
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Fig. 10 Propagation velocity of the shock
front and the pressure at the wave
front
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Table 2 Maximum strains at measured points

(X1076)*
Gage Explosive charge weight (in grammes)
Nos. | 500 | 320 [ 160 [ 320 | 500 | 640 | 1000%
351 240 15 27| 3 47 62
—13 —11| —8 —10 " —12} -17
® 18 14 100 15| 200 20 27
—12{ —100 —8] —10] —16] —20
411 32 211 33 43 47 62
-7 —13 —11} —18| —17] —19
@ 12 100 4 9 11 1
—17] =13 —7[ —13] —15 —19 -25
@ 56 43 28 44 571 72
—67] —48) —22] —420 -71| -78/ —123
® 120 10 6 -1 120 12
. —15] —15 —6/ —10] —16 —20] -3
@ 71 6 5 7 10 9
-7 -6 -5 -7 -9 -1 -1l
@ 14 9 5 8§ 12 12
—14] —9 —7| —10! —13 —18] —22
@ | 29 18 100 14 20 2 30
—10 -8 -8 —6 -—121 -~14
® 14 7 71 e 12 15 19
—of -7 -7 -4 -12 -12
g 5 3 5 7 9 12
@ | 3 3 -3 -3 -—3 -3
@ 200 15 8 168 190 25
—28 —17|-—10] —18| —28] —33] —45
18 100 71 11} 15 17 23
10| -5 -4 -7 —10 -10
10 71 3 7 100 10 16
—10| -5 -3 -8 -7 -7

*Tesile strains are defined to be positive.
**See Fig. 18 for derivation. '
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Table 3 Comparison between measuring and calculation value of the ground.

Charge Weights (gramme) 40 160 320
. Max. Velocity Amplitude (mm/sce) (measured) 0.03~0.05 0.07~0,13 0.15~40.21
Max. Velocity Amplitude (mm/sec) (calculated) 0.05 0.14 0.24

Table 4 Comparison between the ground and building vibration,

, ~ ground 1st Floor 2nd Floor
Max. Displacement Amplitude (p) 0.6 1.2 1.5
Frequency Hz 32 31.5 31
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Table 5 Displacement velocity and acceleration for various charge*

Charge Weights (kg) 0.16 0.32 0.50 0.64
Displacement Amplitude (g) 2.1 2.6 2,9
Velocity Amplitude (mm/sec) 0.27 0.41 0.51 0.56
Acceleration Amplitude (g) I 7.9 9.9 11.0
Table 6 Estimation value at the nearest house from the blasting point.
Charge Weights (kg) | 0.2 0.3 0.5 1.0 | Allowable limit
Velocity Amplitude (mm/sec) 0.2 0.4 0.65 1.0 0.3 to 0.6
Acceleration Amplitude (g) 8.5 7.5 12 19 3.5
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Experiments on strength, expl§3i0n noises and ground vibration
 of explosion test room in Kumamoto university

K. Kiyota*, M. Fujita**, M, Kono**,
H. Matsuo**, Y. Kurobane**, J. Okuda®*, '
M. Inoue** and M. Otsuka**

The explosion test room was constructed in the campus of Kumamoto Univer-
sity for the studies of several physical phenomena by explosion and explosive work—
ing. ‘It is of 8 meters square and 6 meters in height and has the reinforced concrete
wall of 55 cm in thickness.

To know the allowable charge weight in a shot, a series of experiments were
made on the pressure variation in this room, the structural strength of this room and
on the explosion noises and ground vibration generated from this room. Further
some devices were used in the efforts for reducing the explosion noises and ground
‘vibration, and their effects were examined.

The following conclusions were obtained from the experiments.

1) . For the viewpoint of structural strength of this room, the explosive up to 1
kg of SEP can safely be used in a shot.

2) Concerning to the explosion noises, its level was reduced by 10~15 dB. by
constructing a new building, = A further reduction 10dB was attained owing to clos-
ing the ventilators installed on the ceiling of this room. For the effective reduction -
of ground vibrations, automobile tires were paved in the area of about 2 meters spuare
beneath the sand. The particle velocity of ground vibrations was reduced to less
than half of original value owing to its effect.

'3 The maximum 'permiséible charge weight in a shot should preferably be less
than 300 g of SEP due to the explosion noises and ground vibration in spite of some
devices for reducing them, which indicates the necessity of further efforts on this
subject. 7 ‘

(* Yashiro Technical College, ** Kumamoto Univeréity)
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