Gravity From a Buried Sphere
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Figure 6-13  Notation used
netation is used for a traverse
cylinder,

wvation of the gravity effect of a buried sphere. The same

vight angle to the strike of & horizontal, infinitely long

Gravity from a Sphere

a5 duc 10 the spherc is cqual to 4xR'p, {3, Using Bq. 6-4 we sce that the gravita-
action of the sphere in the direction of ris

6-33)

We seek the vertical component of g, because gravimeters respond caly to gravity in
the vertscal direction. In general, unbess poted otherwise, the component in the vertical
direction g, is implied. Therefore,

Gank'p, ¢ = G4 LN
o'+ 27

6-34)

Now that we have the required equation, bet's study some attribuses of gravity over a
burted sphere. Table 6-6 wses Eq, 6-34 and allows us to directly compane gravily aver two
spheres, 50 we can vary parameters in each and observe the differences. In case you are
interested in making similar computations for other equations we present, Bq. 6-35 illus-
trales units conversion, 50 g is in mGal when density is in glem’, e in meters,
and G is in dyne » cml’
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Gravity over a Sphere
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Gravity over a Sphere
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Gravity Effect of a
Horizontal Cylinder

Figure 6-13 equals mR°, substituting into Eq. 6-20 gives us, for gravity in the direction of r,

G2aR'p,
r

Bordingeries =
Thus, the equation for the vertical companent becomes

G2aRp,:

7

Botater =

cosd

G2xR'p,.
¥
and

Bt = G1RR'p, —%

(2 + &

(6-36)
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Gravity of a Horizontal Cylinder
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Gravitv_ Over Horizontal Cvlinder
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Vertical Cylinder

Gp,dz (rdg) dr

(6-38)
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Next we determine the gravitational atrac
element 1o sweep out a thin ¢

af the cylinder by using the volume
i fimally the cylinder. Equation 6-40

pives the f or this inte;
o 6-40)
The result of this integration is Ex, 641,
Brericat oot = G270, |y = Wy + R S R | i6-41)

Note that this equation gives
for determi

ravity only at a paist above the cylinder anis and is mot valid
g gravily st points awsy from the

Vertical Cylinder -> Terrain

ing the int
infinite slab (the Bouguer correction)
mine the Bougwer comrection. In addi
cylinder (with radius &) with
coincident top and bo n determine the effect
the smaller cylinder i e, Let P be on the top of the cy
et the bostom of the cylinder be a distance : from the top, then

Hence, we could have used this appecach 10 deter-
us B, and a

and

L. Glmp|R, = R =R + 27 + B + 27| {6-42)

 6-42 is the termin comection.

Inclined Rod

In the case of a vert
and is

I roud fimclination = 90°), the equation becomes less comples

6-43)




Inclined Rod
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6.19)

which evaluates to

Horizontal Sheet

Gravity Effect of a Horizontal Sheet

he Bouguer effect, we created
from 72 to -af2; see Eq. 6.
ve

in rod from e
810 8 (see

g = [ 2G(pd:)dd (6-34)




Horizontal Sheet

= 2Gp, (d: &) (6-45)
where & repre
depih, we

s the included angle in radians. IF we keep the slab thin with respect 1o its

6-46)

where 1 is the thic
derive a relatioaship fo
6 is oqual 1«

Fig. 6-19(a)). Owur goal in this sectis
{Fg. 6-19(b)). For this ca

¢ the inclsdes

+ tan ' wz) and we there!

e = 2Gpt| Z 4 1 (6-47)

This approximation is within 2 percent if = 2 1 (Telford et af

1990, p, 405, Table 69 uses

Horizontal Sheet

TABLE &3 G

Faulted Horizontal Sheet

The equation for the faulted horizomtal sheet is

Bt = 2Gpua| 7 +

+ cot & + oot @ | (6-4%)

where x is the horizontal position of the messusement location, ¢ is sheet this
inclination, 7, is depth to upthrown block,
the relative positions of the faulted s

ness, @ is faul
d 2, is depih 1o downthrown block. Note that
onstant (ic., he upthrown block is always




Faulted Horizontal Sheet

Faulted Horizontal Sheet
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Normal Fault
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Model Cell

mployed 1o detcrmine the Bouguer comection, the semmi-
infinite sheet, and the vert: nder. If we have a small cell of infinite length in the -
dimension with side lengihs o and o6, the gravity effect of such a cell is casily determined
hy integration. Thiss, we have

lowing a procedure m

B 2Gp, | dB de (6-49)

o 2Gp, (8 - 8 )z = 25) 16-50)

ure 6-22(a). All we need now do s to represest a poly,
y ) as an accumalation of such 1f a polygoe has
i susch cells, then the gravity effect of the polygon is

. = 2Gpn AB A (6-51)
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Regional/Residual
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Regional/Residual
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