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The Configuration Theory for Building Structures

Nobuyuki ATAKA

The paper describes the theories about initial shape and stress-deformation analysis we confront on
designing of membrane structures. The details of the existing structures based on the theories are
shown. To introduce the concept of O order elasticity shows that the inital shape analysis itself is
contained the category of mechanics of continuos media. Furthermore, both initial shape and stress-

deformation analysis are not individual themselves,

but can be carried through in unity in the

integurated analysis system of stress-deformation analysis contained initial steress.
Keywords : Membrane Structures, Initial Stress, Minimal Surface, Chauchy Stress,
Kirchhoff Stress, Non-linear Analysis, Newton-Raphson Method
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An=Ar A= (X,2+ Uu,2)?
+ (y,z-f-v,z)2
+ (z,2+W,2)? (6.10)

A=A A2
= (x,+u,) - (x,2tu,2

+ (y,1+v,|) . (y,2+V,2)
+ (z,a+w,1) - (z,2+W,2)

A=An-An—An-An

OFHT ik

y u=(1/2) (Au—an)

y 2=(1/2) (An— a») (6.11)

y 2=(1/2) (Ar— an)

(1) /)~ Bl T O ] el

INOLDEEEXRUAODIZEAT S L, /N
HOREARXDPEOLNE, THIFEEEHERLE
HhADTEEII=a2— T 7V ETEHM
5o

) BEDOFARIENT ORI

INLDEEXRU.IZEAL, BIRRESD
DHWVITOREMAE holor BY2EHE LTS
2A2kizkh, BROEVHEAIEONS,
h® MR o7 0b W AR FHOBEDO W
TOLHL T Lk D,
ZOFHEITEEORMENIERELEZER L
BB LRI ATHY, F0OLH
7075 ANHIETHEREE M AAL 21T
THRIRBT TR 2 LMK S,

6.2 4 —JIEEANDEA

HFREZOLEEMOEEDSIZBITAMENY
FVERDELHICEET 5o

r=x ei1+y etz es 6.12)

= e
\.g_b_,

(6.13)

1
1
1

N M
ol
N M
> o>

A BEE#MICIB > -RAEERET D, &
B, INSOEEMEIINEREICEL > TEED
HEEEEEERADITONTWSE, Thbb,

X:N (AI) * Xn
y=N (A") - ¥Va (6.14)
Z:N (AI) *Zn
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\::(1:, N (Al) lilﬁl?ﬁﬁgﬁ"f‘i)‘(), Xn ¥n Zn

BERMAOBBRELSGNZ PVERLTY
%o

72, COHROERBMNEXRY Lk LS
2% 5,

R= (x+u) ei+ (y+v) e:

+ (z+w) es (6.15)
ZZiZ, u=u (AY
v=v (A" (6.16)
w=w (A"

B, INSOEBEMEZNEERICE > TESR
DEIREM EERDITFOLNT WS, Thbb,

u:N (A]) *Un
v=N (A") -V 6.17)
w=N (A]) *Whn

Un Va Woald BEFRHROEMN 2 E0LXRZ PVAR
LTw5hb,
BRI L BOEENRY MVIZERLEFNR

aiI=rhi=x,1e1t+y,1€2+z,1€:
(6.18)

A

1=R,1= (x,1+u,1) e
+ (

Vat+tv,) e+ (z,+w,) e; -
(6.19)

2220, MEMIZACETA MY E%RT S,
S5, BRI EBOERSETF VML

an=ara:i= (x,)+ (y,):?

+ (z,1) (6.20)

¢ =an (6.21)
Au=Air-Ai= (x,+1u,) 2
+ (y,1+v,1) 2

+ (z,1+w,) 2 (6.22)

L=An (6.23)

OTARTF IV

y 1=(1/2) (An—au) (6.24)
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Side View Yokohama Golf dome

Interia and Cable Layout.
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