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Usually as 2 matier of sceonoemy, the lattice is variable, g
best materials being put in the center. To determine the average £
for such a structure {and hence the critical size)}, we consider the
pile equation with varlable
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This equation is not quibe accurate but is sufficiently good if the
variation of A (x) is not too steep. ‘e wish {o determine the average
LaPlacian, A, 5 i.€., the A of a uniform pile which has the saue.
critical dimensions as the actual pile. For such a fictitious pile,
the density (nv)! satisfies

(2) K‘“ (zw) + (av)’ A =0

Multiplying (1) by (nv)® and (2) by (nv) ,,' intégrating over the pils
volume and substracting, we have
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The right hand side may be transformed by Green's Theorem
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i 2= {) gince nv = {nv)' = 0 everywhere

over the pile surface $; hence,
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1£ A {r) waries only slightly so that (nv)=
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‘{nv)*, we have

feSe, the local 7\ (.}_‘.) at a polntl is welghted with the sguare of the

nautron densiiy Slaes wvelocliy in computing the critical lattice dimensiorns,
if the pll.(a structure ig cellulay, we may replace the iz;ﬁegrdls by sums and
we gan write
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wWhene (mr,ai is ehe avorage v over the i-th eell. 'he qzan*ity
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AS an example of how the statistical weizht is used, let us
calculate the averags L) of & cylindricel pile of helghi h, radius re which
consiste of a cora of height Z, redius v, ATA,, and a shell of thicknessss
’z*ca‘,,}z—x,,dndﬂ Aze S
The dutribuﬁ on nv i3, in eur .,pf*rrz:i':mtﬂ on,
— (2. <405 ) TL
DY = J
and 80 N %
rE 740:) iz SN e’ 2«2405\ Zﬁ»
A,
- e b 2,405 Y. o2
/ f ( L"/z)cos z%% dn,dz
U - _
e /2.4 : :
: “ 2398, < I 1 272,405 N 2
.y jdg o J(BRSR) cos Fdude [TA b (ww)cas Tidndz
A% . :
J / /)J_/‘&,j (Tﬂ"i' 277 .["‘}L ’zmqg5\) | i
y 4 o e /05 TR d b o e dy TR X ! ;



P I G

To evaiuate these averages we use the regultu (Jabnke-Ende, TiBLES OF
FUNCTIONS, p. 146) .
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Gonsequently the integral in the denominator is

angd &e

where
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If the core is of the sume length as the pile; the weighting factor is

EXERCISE:
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Calculate the statistical weight w(r) for the fecllowing geometries:

a) A sphere of radius r within a sphere of radius r,

b)

A cube of edge L

The statistical weights are greatest for the central cells, least ror the
outer cells. The functlon w(r/r ) fiad the Beneral .ahape
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From such a curve we can find the average A for a cored structure, since
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Pile Averages

In estimating the difficulties of design for & given pile, the
ratio of maximum to average activit_y_is often needed (since the design musl
be made to take csre of the worst points inm the pile). These averages are
for a cylindricsl pile of helght. h, radius r o &8 follows:

o
Pile activity at a point, nv — J (-M) cos -=,;-;z=
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Total p:uts activity = hh J (2014.05)
2 h05

a J (2 1405)

Average pile aétivity
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