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Reconsideration of volcanic block kinematics (1)
— Equation of motion for ejected volcanic blocks —
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Many authors have discussed the eruption time sequence and the mechanism of volcanic
eruptions by estimating the ejected velocity of the volcanic blocks, with the aid of other factors
of eruptive phenomena. Equations of motion for the volcanic blocks have been proposed by
considering the factors, such as the air resistance, the influence of the wind, the inclination of
the explosion principal axis and so on. However, the equation of motion and its solution has
not been considered that the air resistance power was vector quantity for the flight of volcanic
blocks. In this paper a new equation of motion for the ejected volcanic blocks is proposed by
considering the air resistance power as vector quantity.
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Fig.1. Ballistic-curves for volcanic blocks .
Air resistance k= 0.0006[m ™ '].
(a): Vo= 150[m/s],
) () Vo= 350[m/s].
Ny Solid curve : Kodaira's equation(1931).

(0): V, = 250[m/s],

Dotted curve : Nagata's equation(1938).
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Fig. 2. Difference between the landing distances in Kodaira's equation(1931) and in Nagata's

equation(1938), for initial veloity and angles of projection. Air resistance &= 0.0006 [m~'].
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B % = oo | ! ! ! (b) & = 0.0012 [1/m) :
1400 |-
3000 |-
1200 |- -
2500 |-
1000 |- |
2000 |- ) : - J ~
E E 4
M 1500 ] N
1000 1 ]
500 V]
0 R \\‘ i L i e
0 500 1000 1500 2000 2500 3000 3500 0 200 400 600 800 1000 1200 1400 1600
x (m) x (m)

Fig. 3. Ballistic-curves for the initial velocity V, = 250[m/s].
(2):£=0.0003 [m~'], (b):k=0.0012 [m~'].
Solid curve : Kodaira's equation(1931). Dotted curve : Nagata's equation(1938).
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Fig. 4. Difference between the landing distances in Kodaira's
equation(1931) and that in Nagata's equation(1938) for air resistance
and angles of projection.

Initial velocity Vo = 250[m/s].

1000 [
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—— Nagata eq. ;Vo=217. 8[m/s]
No air-resistance:Vo=140[m/s]
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Fig. 5. Ballistic-curves for maximum landing distance 2km . Air resistance
k = 0.0006 [m~ '] for Kodaira's equation(1931) and Nagata's
equation(1938) and k=0 [m~ '] for no-resistance equation.
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