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On the Three Dimensional Stress Analysis
of a Short Right Prism

Isamu OKUMURA

Abstract

This paper presents a three dimensional stress analysis of a short right prism by the
series method. The solution of the governing equations of three dimensional stress prob-
lems was expressed in a generalized H. Neuber’s solution? to which was added the third
term 2 rot & and which is equivalent to J. Boussinesq’s solution.

The boundary conditions of the short right prism are free from external forces on
the side surfaces of the prism and the uniformly distributed partial rectangular compres-
sive load is accepted on the upper surface. The displacements of the lower surface of
the prism are constrained, that is, #=0, v=0 and w=0.

The boundary conditions of this type are {requently found in the foundation struc-
tures of civil engineering.

Numerical calculations were done for the case of a cube under a square load dis-
tributed in symmetry.

The stress distributions were calculated for several ratios of the cross-sectional breadth
of the prism to the loaded breadth from 6.0 to 10/9. These results are shown in Fig.
3~Fig. 8.

The numerical results presented here were obtained using 18 terms in the Fourier
series. The simultaneous linear equations of high order in many unknown constants pro-
duced in such cases were solved successfuly by the iterative method using an accelerator.

The convergence of normal stress is satisfactory in the interior of the prism. Par-
ticularly, the convergence of the normal stress ¢, along the central axis of the prism is
very rapid and satisfactory results are obtained by using only 8 terms in the Fourier series.
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kv
¥7:, R (30¢), KBla) I UAEBIb) LiITX b
2
Ci = G (4v—3), C3=—C% coth2hn, (34)

8

1 1

s 55

[ 2(2h n,s coth 2hnqs+2v—1)+C% {2 (1—v) coth 2hn,s+2h 717.5}] (35)

/5, T, R@26)ICHEEN TV DRMEL Aw, Boo L 0 Coo 113K (28¢), K (29¢) B X O
Bl L hRDHI, ROLH5CTeD,
Aoo = By = — UCoo

_ Gocd . 1
ab  2(1—v—27)

LieioT, BHBIOEHEOEIRXPRETR TS 12 BEORMERHE (32) b5
(35) DB X b S REDRMER AL, B, Co, Ch BLUCL WA LIz LWk s, 25
HORMEPCIENBIOEMORNEE S 2, HlzE, 0, 2Gu 2 TXRD X 5/ b,

(36)



18

Oy == Ug{k,s) +0'a;(/c,r)+0'z(r,s)
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1 (s=1) I 1 (s=0) 0 (r=0)
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K (28¢) X b
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2T
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= S i ot )
o 5 e 1A o e
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2 cosh 2/ il e
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1 20 Bt o o
rLies = h(nfs+74) (—1)e
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(39 X b
TieArs = fo (ot Aprt oK s Crat B s Cro—rLits D) (44)
T
Lis = hs(m+mmuﬁmmm
sinh ;s

cJor = 8(_;:)2 & sinh 71,1672 s>+ vE*E)
7.K,f3:§—<:~1,);+  grrs (2 2 v ) —

—§§%ﬁ1<y+m+w )@
Ky == BT vy 2 v +

+ ——————~(_E12> Sk {7'2(k2+E)+u(52—-7'2) E}

les==§g:i%X£ﬁ7$7Ls

B (37) EEB8) LD Cs, Crs HHEL T

LesDre= 3 (I3 Ae— 113 An) (45)

k=0

M
[
A

2n?
L= 75"3 coth 27,5

32(—1y+1
E
REEC I E, BTN CTELD Aw #FEL T Crs R, KL (42)
DFGBARAL T Cos RD B, D Cr & Cos R (44) OFELIRAL Ars ThR®D, JEK
KB I Z B RAL T Dy k0%, ZOX 5L THEbRRERE LEMEE L, Thisk
ROFLCRAL, AUFREGEETZLCL), B2, H3OEMUEXRZ, helBich
BRELETHEETOTH AN, TOBAR, MEEEERAVD LENIEFCE R 5,
DBt & b
Cs=Csr, Cis=Cs, Dis=—Ds, D.=0

oL = (1—v) sinh s

DR B B

7. HEEHH .
a=b=h ® Cube DFBAT, FWHIEMN c=d @J_Ej]‘}r/ﬁ’{h@lﬂ HEIR 0o tc, Cube Dl
ELHGREE DO alc 7310/9, 20 8L 6.0 D=2DB S L, Poisson [ix3XTv=0.20
L LU ha sk Fig. 3~Fig. 8 ¥ CrolR L i,
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