Displacement as function of strain and rotation
tensors.

Definitions and positions

e Coordinate system: Cartesian

e Coordinates: x of which x={x;;i=1,3}, x a point of the deformed medium.
o Coordinate versors: {v;;i=1,3}

e Displacement: s of which s=s(x)=Xi-1 3(si(x)-0i)

e Strain and rotation tensors: gij and o;; of which gi=¢ij(x)=(0si(x)/0x+0sj(x)/0%i)/2
0i=04(X)=(0si(x)/0x—0s{(x)/0%i)/2 0si(x)/0xj=¢ij(x)+wij(x)

o Total differential of f(x): df(x) of which df(x)=Zi-13((0f(x)/0xi)-dxi)

e Curvilinear abscissa: ¢ of which A<C<B x(C)={xi(C);1=1,3} xa={xai;i=1,3}=x(A)
xe={xei;1=1,3}=x(B) Si(C)=si(x(C)) &ij(C)=¢ij(x(C)) wij(C)=wij(x(C))

e Deductions

o dsi(x)=Zi=13((0si(x)/0x))-dxj)=Xi=13(&ij(x)-dxj+wij(x)-dx;)

o dsi(x(c))=Zj=1.3(8ij(x(C))-dx;(C)+wij(x(C))-dx;(C))

o dsi(C)=Zj=1.3(&i(C)-dx;(C)+wii(C)-dx;j(C))=Xj=13(&ij(C)-xj'(C)-dC+mij(C)-x;'(C)-dC)

*  dsi(C)=Zj=15(gi(C)-xj'(C)-dc-mij(C)-(xej—x;(C)) "-dC)

o 5i(B)-5i(A)=Zi=1 3(Jas(£i(0)-%j'(€)-dC)—Jas(wii(C)-(x5—x(C)) -dC)) (1)

e From] ap(f(x)-g'(x)-dx)=f(D)-g(b)—f(a)- g(a)—f ap(g(x)-f'(x)-dx) (equation (2.4.4.26) in

Argomentazioni analitiche di probabilita e statistica.) follows

o Jus(@ii(C) (xs—xi(C)) - de)=mij(B)-(xei—xj(B))—ii(A)-(xs—xi(A))—Jas((x5—xi(C))-wij'(C)-dC)=
—ij(A)-(xei—xa)—Jas((x5—x(C) )iy’ (C)-dC) (2

*  @j'(C)=dwi(x(¢))/dc=2i=1,3((0wij(x(€))/Oxi)-xi'(C)) €)

o 00ij(x)/0xk=0.5-0(0si(x)/0xj—~0si(x)/0xi)/ Oxk=(0"si(x )/ 0% i0xk—0"Si(x)/0xi0xK)/2=
(0%si(x)/0xi0x1+0" 51/ 0%i0%—(0°5i(x)/0xi0xx+0 SK/0xi0x;))/2=
(O(0si(x)/0x1+0sK/ 0%)/ 0% —0(0si( %)/ Ox1+05K/ 0%)/0%i)/ 2=0€ik(x )/ 0xj—0gik(x)/Oxi 4)

e From (4) (3) (2) follows

o Jus(@ii(©)(x5—x4(C)) -dC)=—aij(A)-(xei— %)~ s((x—xi(C))- Tkt 3((Oeir(x(C) /O~
Ogik(x(C))/0xi)-xk'(€))-dc). From this and (1) follows

e Si(B)=Si(A)+Zi=1,3(@ii(A)-(Xei—xaj)+
Jna((Eii(C)-%1' (C)+(xei—%i(C)) Z=1.3((Oein(x(C))/Dxj—0Ogin(x(C))/xi)-x1(€)))-dC))

o Si(x8)=Si(xa)+Zj1 3(0if(xa) (x5~ X)) )+ ap(©i(C)-dC) (5)
o Oi(C)=Ej-13(8ii(x(C))-x1'(C)+(x—x(C))- Zi=1,3((Ogik(x(C))/Oxj—0gijk(x(C))/0xi)- xk'(C)))



http://www.giacomo.lorenzoni.name/download/DocDownload.aspx?var1=arganprobstat&var2=d�

		2008-09-03T09:23:47+0200
	Giacomo Lorenzoni
	I am the author of this document




