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(a)

(f) (g)

(h) (i)

(a),(b),(c): Mortar slab,
$0x50x15cm, C-4,54.3g

(d): Mortar slab, S0x50x
10cm, C-4,54.3g

(e): Mortar slab, 50x50x
Scn, C-4,20.9g

(f),(g): Mortar slab, 40
x40xScm, C-4,10g

(h),(i): Mortar slab, 40
x40x5cn, C-4,10g,
covered with sand

Phot.1 Examples of fracture mode of concrete and mortar slabs in

surface blasting experiments.
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(n)

50x50x10cm
50x50x25¢m [ soil

(§): Thickness of 28cm, concrete wide slsb, C-4,855g
(k): Thicknoss of 28cm, concrete wide slab, C-4,855g,

covered with sand

(1): Concrote slab, S0x50x25cm, C-4,239g

(m): Concrete slabs, 50x50x10cm

> 50x50x25cm, C-4,239g

(n): Concrete slab, 50xS50x10cm, C-4,239g, underground

explosion

Phot,1 (Continued).
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Fig.2 Variation of the depth of crater with the weight of explosives in
surface blasting experiments of concrete and mortar slabs.
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Fig. 4 Relation between the depth of crater and the appropriate weight of
respective explosives, which stands at parity of parameter (V, Ty D)
X L, in the surface blasting experiment of concrete and mortar slabs,
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Fig.5 Comparison of craters of concrete slab in case (b) cov-
ered with sand and case (a) uncovered respectively,
in surface blasting experiments,
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Relation between the thickness and the diameter of scab-
bings caused by surface blasting experiments of concrete
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Variation of the thickness-ratio of scabbings with the weight of

explosives in surface blastihg experiments of concrete and moter

slabs.
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Fig.9 Diagram of stress wave propagation on the central axis of the slab sub-
jected to concentrated impact load at the center of its surface, and a
sketch of the scabbing in surface blasting experiments of morter slabs.
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Dimension of Fractures of Concrete Slabs Caused by Surface Blasting

by Kazumasa OKAZAKI*, Jin-ichi TAKEDA®*, Kazuo FUJIMOTO**,
Akira YAMAGAMI*** and Ken TAKESHITA**#*+

It is fundamentally necessary to estimate the actual dimension of fractures of
structures and structural members by explosion for blast-resisting design of struc-
tures, with which this study is concerned.

The explosion tests, consisted of three series, of concrete slabs and reinforced
concrete slabs have been carried out for six years with four kinds of explosive,
and obtained the data as presented here on the fracture dimensions, mainly on
craters and scabbings, of the slabs.

The relation obtained from the tests between the depth of the crater and the
weight of explosive exactly coincides with the result deduced from heat conduction
theory of generated gas of explosives. The idea was procured by the observation
of fragments scattered from or left at the crater of slabs in the tests, which were
indicated that they had deen almost dehydrated. The relation of dimension of cra-
ters generated by various kinds of explosive was also studied.

The ratio of the thickness ofscabbing to the total thickness of slab (the thick-
ness ratio of scabbing) was taken as a dimension parameter of scabbings in the
explosion tests, The tests proved that the thickness ratio increased with the incre-
ment of the weight of a explosive in the tests conducted with a certain kind of
explosive. The mechanism of scabbing occurrence was explained by the propaga-
tion of waves generated by an impact in the slab.

(*National Defence Academy, 1— 10 Hashirimizu, Yokosuka-shi, Kanagawa-

ken, 239, Japan.
**+First Div., Fourth Research Center, T.R. D. 1., Defence Agency.
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— a
gt TR

FHRMEB-ARTHORRTR (BERS) EESARTHAI,
19814E 7 A30B FM 48512537 £ Y # - Uah M sk - AR AREFH AR
Grantsville ? Mining Services International it % IME No.789
BRETBORMD - AT TERERPBELEY Gf: ZORERWEGAEOLHBL (i, 2
FERk&h 80001b (3630kg), 458 20, 0001b (9070k DIMFMEHRII2~3H 50, HEICARNERL
OOVBBL, K27 V- bEOTEMHLELE, TwHEIAMH30THMAL L) (RILKER)

— 40— IRk S



