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[6]
U, (ui(x,vy,z), vi(x, v,z ), wi( x,
(%,y,2) xy z .
wi(x,y,z) vi(x,y,2) wi(x,y,z2)
uwi(x,y,z)
ui= vi(x,y,z)r= S*D; (i= 12 ..
wi(x,y, z)
S ,DL' ( )'
l]i .
1
3 6
14 20 @
11
4 6 8 5 6 8
Ni(x,y,z) . u(x,y,z) v(x,y,z)
y.z2)
u(x,y,z) . wi(x,y,z)
v(x,y,z) (= A_Z‘[V;(x,y,z) vi(x,y,2)(,
w(x,v,z) wi(x,y,z)
Ni(x,y,z) , :

Ni(x,y,z) 20 (x,y,2) € U, N(x,y,z) =0 (x,y,z)EUi,
Nj(xa%z)= I
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e, Uo1), Uoz, ---, Ung) . e
I
= I” S(80%+ &G+ £+ YT+ V. T+ T )dedyds, (3)
v,
It= -”‘J‘V %(&Qc+ &0+ €0+ Yylhy+ Y:Tl:+ sz—rzx)(]xdydz:
1
EJIIVD?‘) Bl EB (D, dxdyd: =
1
ED(Te)(VB?e) EB(.))D,.), (4)
Ke(r)e(x) = VBT;(UEB(’,(S)J r,s= 1, 2, 3, ceey q' (5)
3.2
(Fo By F2)! ¢ (x0 y0,z0) q Uecy)s Uer2)s -+,
Ueq) . (%0, ¥0,20) (u(x0, Y0, 20), v (%0, Y0, 20), w( X0, Y0, 20) )*

1P
IL = - (Feu(xo, yo, z0) + Fyw(xo, yo z0)+ Fav(xo,y0,z0))*

Fe(’): [Te(r)(xo, yO’ZO)]T[(Fx Fy FZ)T]7 r= 172337 "ty (], (6)
[Te(r)(x0 y0,20)]" = [v (%0, Yo, 20) (%0, yo, z0) w(x0, yo, 20)]*

2

Fuo= [[[ e vofagaze. 7RI - 123 e ()

4 H ammer

4.1 Hammer

Hanmer (7.8
6 P1P2P3P4P5PsP1Ps .
P1P,P3P4PsPsP7Pg 6 PyP3P4P7 PP2P4P7 P1P,PsP7
PP4P7Pg PPsP7Ps P1P¢PgPs, 6 , Hammer
g(x,y,2), Hammer

\Z{.[g(x ¥ z)dv]: Z“ g (Li, L, Lm)dv]:
Z( Zd” (a(k))} (8)
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| l—L] _Lz_Ll
I'= .[0.[0 J‘() F(Li, L2, L3, La)dL3dL2dL e

Hammer

(kL (L L
I = .[0.[0 J‘o F(Li, Lo, L3, Ls)dL3dLodL =

1 1 1 1
AIF[Z, e Z’I]J’ BA{F(G, B BB+
F(B, aB B+ F(B.B a B+ F(BB B a.

(9 .
4.2
Hammer s "
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2) P1 , {F},
Fiy Fy ... Fp;
3) Fi , Fii Foo oo Fin:
4) P 5
5) 2) 3) Py
5
7 \ P = 4x10'N; t= 12 cem,
48 em, h= 12 cmy . E= 3x 10" N/m’;
0. 25, .
4 ,20 \
. 8 z
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Theoretical Study of Three Dimensional
Numerical Manifold Method

LUO Shao ming, ZHANG Xiang wei, LU Wen L ge, JIANG Dong ru
(Faculty of Mechanical &Electronical Engineering , Guan gdon g Unviersity of Technology ,
Guangzhou 510090, P.R . China)

Abstract: The three_dimensional Numerical Manifold Method( NMM) is studied on the basis of two_
dimensional numerical manifold method. The three_dimensiona cover displacement function is stud-
ied. The mechanical analysis and Hammer integral method of three dimensional numerical manifold
method are put forward, the stiffness matrix of three dimensional manifold element are derived and the
dissection rules are given. The theoretical system and numerical realizing method of three_dimensiona
numerical manifold method are systematicdly studied. As an example, the cantilever with load on the

end is calculated, the results show that the precision and efficiency is agreeable.

Key words: numerical manifold method; three dimensional analysis; finite cover



