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Approximated Formula for Gravity Anomaly of Rectangular Prism using 4 Line Masses Model—

By Tadashi NakaTsSukA and Toshio HIROSHIMA

A new approximated formulation for gravity anomaly of right rectangular prism body is proposed, the degree
of approximation of which is much improved from conventional methods such as single line mass model and equi-
areal sector column model. This formulation is especially useful for the terrain correction using the topographic

mesh data in the geographical coordinates.
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Fig. 1 Right rectangular prism model and its parameters.
Analytical formulation of the gravitational effect of
this prism at the origin O is given by Eq. (1), after
NAGY (1966), BANERJEE and Das Gupra (1977),
etc.
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Fig. 2 Horizontal cross-section and parameters of sector

column model as a representative of the rectangular
prism. Upper and lower boundaries are same as the
prism. The gravitational effect of this model is for-
mulated to be Eq. (3). This model has an ar-
bitrariness of slim factor « in Egqs. (4) and (5).
KANE (1962) pointed out that the optimum value of
« is 1.26 in the case of regular square prism.
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Fig. 3 Approximation error of concentrated single line

mass model (Eq. (2)) against the rigorous formula
(Eq. (1)) of prism body. As the approximation er-
ror is also dependent on the top and bottom depths
of the prism, azimuth angle to the gravity station
and the aspect ratio B8 of the horizontal shape of the
prism, the largest error values in ratio (when varied
the depth and azimuth parameters) are plotted ver-
sus the normalized distance to the gravity station.
Three curves correspond to three values 1.0, 1.3
and 1.5 of the aspect ratio 8. Here, the result from
the aspect ratio g is equivalent to the one from the
reciprocal value of 8.
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Fig. 4a Same as Fig. 3 for the sector column model in the
case of the slim factor «=1.0. Note that the ver-
tical scale is different from Fig. 3. Approximation
error of this case is roughly 1/2 of the case of
single line mass model.
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Fig. 4b Same as Fig. 3 for the sector column model in the
case of the slim factor «=1.26 after KANE (1962).
Approximation error of this case is roughly 1/3 of
the case of single line mass model.
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whereas the expansion of Eq. (18) gives Eq. (20).
Here, the line integral is best approximated into
two point masses when e=a/ v3.
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Fig. 6 Horizontal arrangement of four lines of mass as a
representative of the rectangular prism. Top and
bottom boundaries are same as the prism. Using the
approximation introduced in Fig. 5, the gravita-
tional effect of the prism can be reduced to the 4
line masses model which is formulated by Eq. (24).
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Fig. 7 Same as Fig. 3 for the 4 line masses model. Note
that the vertical axis is 10 (or 100) times magnified
from Fig. 4a, b. This shows that the accuracy of ap-
proximation is dramatically improved from conven-
tional methods.
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Fig. A Ellipsoidal earth. The distance L between points P
and @ is given by Eq. (Al), which can be approx-
imated by Eq. (A5). The approximation error of
Eq. (5) is less than 60 ppm within the distance of
60 km.
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