INTRODUCTION

« The work deals with the experimental
determination of relationships of simultaneous
ground shock and airblast parameters against

impulsive loading.

Factors affecting Blast Loading
On Reactor Containment

IMPROVING SAFETY PROVISIONS
OF STRUCTURAL DESIGN OF
CONTAINMENT AGAINST
EXTERNAL EXPLOSION
Submitted by

1) The magnitude of the explosion.

2) The location of the explosion relative to the
structure in question 1.e. unconfined or
confined explosions.

I The unconfined explosions include free air
burst explosion, surface burst explosion.

1 The confined explosions include fully vented
explosions , partially confined explosions, fully
confined explosions.

3) The geometrical configuration of the structure.

4) The structure orientation with respect to the
explosion and the ground surface

« The empirical relationships of peak air
pressure, peak reflected airblast pressure along
the height of the structure, peak ground
acceleration, arriving shock of ground shock,
duration of ground shock and the time lag
between ground shock and airblast pressure
reaching the concrete structure etc. on a
Reinforced Concrete  containment  scaled
model owing to a surface explosion at a certain
distance have been established.
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Relationships between Scale Model And

Full Scale Parameters

1 Scale-model experiments may be used to study the
explosions effect, but scaling effects must be
considered in interpreting the results

Scope of Impulse Loads in ACI
359

« ACI Standard 359 “Code for Concrete Reactor

Vessels and Containments” deals with the impulse Parameter Full-scale value  Scale-model
loads as time dependent loads e.g. the dynamic LU
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Typical Experimental Values of Shock Wave
Propagation in the Air from various Charge
Weights

Experimental Set Up & Explosion
Scenario

l. Peak Air Pressure in the air

P.,=1.017 (RIQ3)-1.91 (MPa) 12 2RIQ '3 21

Il. The Shock Wave Front Arrival Time
T, = 0.40 R'2Q%2/C, (s)

Mll. The Duration of the Positive Pressure Phase of the Shock Wave
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Comparison Of Peak Pressure Attenuation
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Comparison Of Peak Pressure Attenuation
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CONCLUSIONS

OVERPRESSURE IN THE FREE AIR FROM SURFACE EXPLOSION

The relationship between following parameters of overpressure in the free air from
surface explosions have been established through experiment on 1/10% scaled reactor
containment model.

Peak pressure P, and scaled distance (R/Q'?)

Shock wave front arrival time in terms of distance (R) and charge weights (Q)
Rising time from arrival time to the peak value (7))

Decreasing time from peak to the ambient pressure (7))

Duration of the positive pressure phase of the airblast pressure wave (T')
Relation of the peak reflected pressure (P, ) to the peak free air pressure (P, )

|. Peak Particle Acceleration

PPA = 4.689 R-13Q095

[I. Ground Shock Arrival time

_ 0.58R'*
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Shock wave duration

t,= 0.0056 RO-54 (s)

V. Time lag between ground shock and airblast pressure arrival at structures
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GROUND SHOCK WAVE FROM SURFACE EXPLOSION
The relationship between following parameters of Ground Shock Wave from surface
explosion have been established.
Peak Particle Acceleration (PPA)
Arrival Time ( ¢,)
Shock Wave Duration (¢;)
Time lag between ground shock and air blast pressure arrival at structures (7},,)

The experimental results have been compared with previous researchers findings.
The results variation may be attributed to the curvature of the structure.

0.58 R1-24
cs 0001

TIag = T, —t, = 0.40R"2 Q%?%C, - (s)




	Page 1
	Page 2



