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A
L5
%Stiffness matrix method, Ex2 of notes
g=300; %g=A/l in m"2 _ l_—»)(
%matrix multiplications in matlab 4L
| al2=[-5/425“.5 20/4257.5 0; -20/4257.5 -5/4257.50;, 00 1];
a21=[5/425".5 -20/425".5 0; 20/425".5 5/425~.5 0, 0 0 1]; a34=[-
10/7257.5 -25/7257.5 0; 25/725”.5 -10/7252.5 0; 0 0 1];
a43=[10/725".5 25/725".5 0; -25/725*.5 10/725*.5 0; 0 0 1];
a23=[-100;0-10;001];a32=[100;010;001];
11=412; i2=300; i13=807; L1=425".5; L2=10; L3=725".5;
k112=i1/L1*[g 0 0; 0 12/L1"2 -6/L1; 0 -6/L1 4]; k12=i1/L1*[g0
0; 0 12/L172 -6/L.1; 0 -6/L1 2]; k223=i2/LL.2*[g 0 0; 0 12/L.2"2 -
6/L2; 0 -6/L.2 4]; k23=i2/L.2*[g 0 0; 0 12/1.2"2 -6/L.2; 0 -6/L2 2],
k334=i3/L.3*[g 0 0; 0 12/L.3/2 -6/L.3; 0 -6/L.3 4]; k34=i3/L3*[g 0
0; 0 12/1.372 -6/1.3; 0 -6/L.3 2],
K22=a21'*k112*a21 + a23'*k223*a23;
K33=a32'*k223*a32 + a34'*k334*a34,
K23=a23'%k23*a32;
KII=[K22 K23; K23' K33];
p=[100000 0 0]";
inv(KID)*p
ans = W\H : .
ot X 5> 3 M_&w.b_!q«o}(
A, <— 40.0518 ylsphr] o i =
9.9999

O e— -0.9895
Ac €— 40.0459-

-16.0086
be <« -0.5034

Congat it e AB lfj DM (T-p-16). Doy cha



%matrix multiplications by hand

K22=[25/425*g+400/425%12/425 -100/425*g+100/425*12/425 -
120/425; -100/425*g+100/425*12/425 25/425%12/425+400/425*g
-30/425; -120/425 -30/425 4]*412/425".5 +300/10*[g 00 ; 0
12/100 6/10; 0 6/10 4],

K33=300/10*[g 0 0 ; 0 12/100 -6/10; 0 -6/10
4]1+807/7257.5*%[100/725*g+625/725%12/725 250/725*(g-12/725)
-150/725; 250/725*(g-12/725) 100/725*12/725+625/725%*¢g
60/725; -150/725 60/725 4];

K23=300/10*[-g 0 0 ; 0 -12/100.6/10; 0 -6/10 2];
KII=[K22 K23; K23' K33];
inv(KID)*p

ans =

40.0518
9.9999
-0.9895
40.0459
-16.0086
-0.5034
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%Stiffness matrix method, Ex3 of notes.

%Done as plane frame %(3-dof per node, i.e., 1,2,6 dof’s).
g=300; %g=A/I in m"2

%matrix multii:lications in matlab

al2=[-100;0-10;001];a21=[100;010;00 1]; a23=al2;
a32=a2l;

e=200E9; 11=2000e-6; 12=11; L1=10; L2=L1; eil=e*il/1e3;
ei2=e*12/1e3;

k221=eil/L1*[g 0 0; 0 12/L1"2 -6/L1; 0 -6/L.1 4]; k112=k221,
k12=eil/L1*[g 0 0; 0 12/L1"2 -6/L1; 0 -6/L1 2]; k21=k12";
k223=ei2/L2*[g 0 0; 0 12/1.2"2 -6/L.2; 0 -6/L.2 4]; k332=k223;
k23=ei2/L2*[g 0 0; 0 12/1.2"2 -6/L.2; 0 -6/L.2 2]; k32=k23";

K11=al2"k112*al2; K12=al2'*k12*a2l;
K13=[000;000; 00 0];

K21=K12';

K22=a21'*k221*a21 + a23'*k223*a23;
K23=a23'*k23*a32;

K31=K13'; K32= K23';
K33=a32'*k332*a32;

%remove rows/cols 1,2,3,5,8 from K Total

KII=[K22(1,1) K22(1,3) K23(1,1) K23(1,3); K22(3,1) K22(3,3)
K23(3,1) K23(3,3); K32(1,1) K32(1,3) K33(1,1) K33(1,3);
K32(3,1) K32(3,3) K33(3,1) K33(3,3)];

%remove rows 1,2,3,5,8 cols 4,6,7,9 from K _Total

KI ITI=[K21(1,1) K21(1,2) K21(1,3) K22(1,2) K23(1,2); K21(3,1)
K21(3,2) K21(3,3) K22(3,2) K23(3,2); K31(1,1)K31(1,2)

—| —
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K31(1,3) K32(1,2) K33(1,2); K31(3,1) K31(3,2) K31(3,3)
K32(3,2) K33(3,2)1;

%remove rows 4,6,7,9 cols 1,2,3,5,8 from K Total

KII I=[K12(1,1) K12(1,3) K13(1,1) K13(1,3); K12(2,1) K12(2,3)
K13(2,1)K13(2,3); K12(3,1) K12(3,3) K13(3,1) K13(3,3);
K22(2,1) K22(2,3) K23(2,1) K23(2,3); K32(2,1) K32(2,3)
K33(2,1) K33(2,3)];

%remove rows/cols 4,6,7,9 from K Total

KII II=[K11(1,1) K11(1,2) K11(1,3) K12(1,2) K13(1,2); K11(2,1)
K11(2,2) K11(2,3) K12(2,2) K13(2,2); K11(3,1) K11(3,2)
K11(3,3) K12(3,2) K13(3,2); K21(2,1) K21(2,2) K21(2,3)
K22(2,2) K23(2,2); K31(2,1) K31(2,2) K31(2,3) K32(2,2)
K33(2,2)];

%PFirst method.....putting settlement as Delta II; done as plane
frame problem (1,2,6, dof’s per node).

F12f=[0 ; 120*6/10+120/L1"3*(6"2*4-6*4"2); -120*6"2*4/L1"2];
F21f=[0 ; -120*4/10+120/L1"3*(6"2*4-6%*4"2); 120%4"2*6/L1"2];
F23f=[0 ; 50*L2/2 ; -50*L2"2/12];
F32f=[0; -50*L2/2 ; 50*L2"2/12];

Ple= al2'*F12f; P2e= a21'*F21f + a23'*F23f: P3e=a32'*F32f:
Pa=[0 0 0 0],

Pe=[Ple' P2e' P3e']’; Petilde=[Pe(4) Pe(6) Pe(7)'Pe(9)]';
PI=Pa-Petilde; Pehat= [Pe(1) Pe(2) Pe(3) Pe(5) Pe(8)]';

Deltall=[0 0 0 0.03 0]’;
Deltal=inv(KIT)*(PI-KI_IT*Deltall)

Deltal =



0
0.0031
0
-0.0087

%Reactions |
- P_TI=KII_I*Deltal+KII_II*Deltall+Pehat

P Il=
0
-147.2057
-644.2857
-212.0171
-260.7771

%member end forces

Deltal= [Deltall(1); Deltall(2); Deltall(3)];
Delta2= [Deltal(1); Deltall(4); Deltal(2)];
Delta3= [Deltal(3); Deltall(5); Deltal(4)];
F12=kl112*al2*Deltal + k12*a21*Delta2+F12f
F21=k21*al2*Deltal + k221*a21*Delta2+F21f
F23=k223*a23*Delta2 + k23*a32*Delta3+F23f
F32=k23*a23*Delta2 + k332*a32*Delta3+F32f

F12 =

0
147.2057
-644.2857

Kil=
0
27.2057
-107.7714

Tz/@
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F23 =
0
239.2229
107.7714

F32=
0
-260.7771
-0.0000

%Second method.....finding equivalent nodal loads due to
settlement via fixed end forces due to settlement; done as plane
frame problem (1,2,6, dof’s per node).

delta21s=[0 0.03 0]'; delta23s=[0 -0.03 0]';

F12f=[0 ; 120*6/10+120/L1"3*(6"2*4-6%4"2) ; -
120*672*4/1.1"2]+k12* delta2ls;

F21f=[0 ; -120*4/10+120/L1"3*(6"2*4-6%*4"2); 120*4"2*6/L.1"2]
+k221* delta2ls;

F23f=[0; S0*L2/2 ; -50*L2"2/12] +k223* delta23s;

F32f=[0 ; -50*L2/2 ; 50*L2"2/12] +k32* delta23s;

Ple= al2'*F12f; P2e= a21"*F21f + a23'*F23f; P3e=a32'*F32f;
Pa=[0 0 0 0]'; ‘

Pe=[Ple' P2e' P3e']'; Petilde=[Pe(4) Pe(6) Pe(7) Pe(9)]";
PI=Pa-Petilde; Pehat= [Pe(1) Pe(2) Pe(3) Pe(5) Pe(8)]';

Deltall=[0 0 0 0 0]";
Deltal=inv(KII)*(PI-KI_II*Deltall)

Deltal =
0
0.0031
0



Mirg

T}/

-0.0087

%~Reactions
P II=KII I*Deltal+KII IT*Deltall+Pehat

PIl=
0

-147.2057 -

6442857 — nakctn, il DM (T ) el =

2212.0171 KUY e end e, { eahis

-260.7771 MR Ay, fon COMTET

%member end forces

Deltal= [Deltall(1); Deltall(2); Deltall(3)];
Delta2= [Deltal(1); Deltall(4); Deltal(2)];
Delta3= [Deltal(3); Deltall(5); Deltal(4)];
F12=k112*al2*Deltal + k12*a21*Delta2+F12f
F21=k21*al2*Deltal + k221*a21*Delta2+F21f
F23=k223*a23*Delta2 + k23*a32*Delta3+F23f
F32=k23*a23*Delta2 + k332*a32*Delta3+F32f

Fi2=
0
147.2057
-644.2857

P2l =

0
27.2057
-107.7714

F23=
0
239.2229
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107.7714

K32 =

0
-260.7771

0
>> Deltal(2)*eil
ans =

51% <— 1.2426e+003

>> Deltal(4)*eil
ans =

T -3.4630e+003

%results match exactly with SDM — ( << - ?’) .
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%%Done as plane beam problem (2-dof per node, i.e., 2,6)

%so remove local dof # 1, and also global dof #1 since only
vertical loads, i.e., no inclined loads; correspondingly remove axial
stiffness terms.

al2=[-10; 0 1]; a21=[1 0; 0 1]; a23=al2; a32=a21;

e=200E9; 11=2000e-6; i2=i1; L1=10; L2=L1; eil=e*il/1e3;
ei2=e*i2/1e3;

k221=eil/L1*[12/L1"2 -6/LL1; -6/L.1 4]; k112=k221;
k12=eil/L1*[12/L1"2 -6/L1; -6/L1 2]; k21=k12';
k223=ei2/1.2*[12/L.2"2 -6/1.2; -6/1.2 4]; k332=k223;
k23=ei2/L.2*[12/L2"2 -6/L2; -6/L2 2]; k32=k23';

K11=al2'*k112*al2; K12= al2"*k12*a21;
K13=[0 0; 0 0];

K21=KI12}

K22=a21"*k221*a21 + a23'*k223*a23;
K23=a23"*k23*a32;

K31=K13'; K32=K23';
K33=a32'*k332*a32;

%remove rows/cols 1,2,3,5 from K Total
KII=[K22(2,2) K23(2,2); K32(2,2) K33(2,2)];

%remove rows 1,2,3,5 cols 4,6 from K Total
KI II=[K21(2,1) K21(2,2) K22(2,1) K23(2,1); K31(2,1) K31(2,2)
K32(2,1) K33(2,1)];

%First method.....putting settlement as Delta II; done as plane
beam problem (2,6, dof’s per node).



G/ 65

F12f=[120*6/10+120/L173*(6"2*4-6*4"2) ; -120*6"2*4/L1"2];
F21f=[-120*4/10+120/L1"3*(6"2*4-6*4"2) ; 120*4"2*6/L.1"2];
F23f=[50*L2/2 ; -50*L2"2/12]; F32{=[-50*L2/2 ; 50*L2"2/12];

Ple= al2'*F12f, P2e= a21'*F21f + a23'*F23f; P3e=a32'*F32f;
Pa=[0 0]';

Pe=[Ple' P2¢' P3e']'; Petilde=[Pe(4) Pe(6)]';
PI=Pa-Petilde; Pehat= [Pe(1) Pe(2) Pe(3) Pe(5)]';

DeltalI=[0 0 0.03 0];
Deltal=inv(KII)*(PI-KI_IT*Deltall)

Deltal =
0.0031
-0.0087

%results match plane frame approach

%Second method.....finding equivalent nodal loads due to
settlement via fixed end forces due to settlement; done as plane
beam problem (2,6, dof’s per node).

delta21s=[0.03 0]'; delta23s=[-0.03 0]'; \

F12f=[120%6/10+120/L1/3*(6"2*4-6*4"2) ; -120%6"2*4/L12]
+k12* delta2ls;

F21f=[-120*4/10+120/L1"3*(6"2*4-6*4"2) ; 120*4"2*6/L1"2]
+k221* delta2ls;

F23f=[+50*L2/2 ; -50*1.2"2/12] +k223* delta23s; F32f=[-50*L2/2
: 50*L.272/12] +k32* delta23s;

Ple= al2'*F12f; P2e= a21"*F21f + a23'*F23f; P3e=a32'*F32f:
Pa=[0 0]’

|

RS,



Pe=[Ple' P2¢' P3e'|'; Petilde=[Pe(4) Pe(6)]';
PI=Pa-Petilde; Pehat= [Pe(1) Pe(2) Pe(3) Pe(5)]';

DeltalI=[0 0 0 0]’;

| DeltaI=inv(KII')*(PI—KI_II*DeltaII)
Deltal =

0.0031
-0.0087

T3/
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%Stiffness matrix method, Ex4 of notes. ( Wet 1‘—"”\ lH“S?_r, g-§ f’-})

%matrix multiplications in matlab

a21=[0.8 0.6]; al2=-a21; a23=[0.8 -0.6]; a32=-a23; a24=-a21;
a42=-a24;

 e=29E3; ar21=4; ar24=5; ar23=3; L21=15; L23=121; L24=L21;
alpha=0.0000065; DeltaT21=40; DeltaT24=40; DeltaT23=0;

k221=ar21*e/L21*[1]; k12=k221; k223=ar23*e/L23*[1];
k32=k223; k224=ar24*e/L.24*[1]; kd2=k224; -

K22=a21'*k221*a21 + a23'*k223*a23 + a24'*k224*a24,;
KII=K22;

delta21s=-[alpha* DeltaT21* L21]'; delta23s=-[ alpha* DeltaT23*
L.23]"; delta24s=-[alpha* DeltaT24* 1.24]',;

F21f=k221* delta21s; F23f=k223* delta23s; F24f=k224* delta24s;
F12f=k12* delta21s; F32f=k32* delta23s; F42f=k42* delta24s;

P2e=a21"*F21f + a23'*F23f + a24'*F24f;
Ple=al2'*F12f; P3e=a32'*F32f, P4e=ad42'*F42f;

Pa=[0 0]’

Pe=[Ple' P2¢' P3e' P4e']'; Petilde=[ P2e']';
PI=Pa-Petilde; Pehat= [Ple' P3e' P4e']’;

Deltal=inv(KII)*PI

F21=k221*a21* Deltal+ F21f;
F23=k223*a23* Deltal + F23f:

— )=



F24=k224*a24* Deltal + F24f;

F21 =
33,5111
>>F23
F23 =
ek 3.5507e.015 —> ot
>> F24
F24=

-33.5111
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%Stiffness matrix method, Ex6 of notes...... Frame+Truss
combination

%matrix multiplications in matlab
%Done using frame and truss elements.
L1=4; L2=2; L3=5; g1=1000/3; g2=g1; g3=0.2;

al2=[-100;0-10;00 1]; a23=al2; a21=eye(3,3); a32=a2l;
a24=[0.8 0.6]; a42=-a24,

k112=1/L1*[gl1 00 ;0 12/L172 -6/L1 ; 0 -6/L1 4]; k221=k112 ;
k223=1/L2*[g2 0 0; 0 12/L2~2 -6/L2 ; 0 -6/L2 4]; k332=k223 ;
k12=1/L1*[gl 00; 0 12/L1"2 -6/L1 ; 0 -6/L1 2]; k21=k12 ;
k23=1/L2*[g2 0 0; 0 12/L.2"2 -6/L2 ; 0 -6/L2 2]; k32=k23 ;
k224=1/1.3*[g3]; k442=k224; k42=k224; k24=k224,
K13=zeros(3,3); K31=K13";

K14=zeros(3,2); K41=K14'; K34=zeros(3,2); K43=K34';
Kl11=al2'*k112*al2;

K22=a21'*k221*a21+a23'*k223*a23+[a24'*k224*a24 zeros(2,1);
zeros(1,3)];

K33=a32'*k332*a32;
K44=ad2'"*k442*a42;
K12=a12'*k12*k21; K21=K12"; K23=a23'¥k23*a32; K32=K23,

K24=[a24'*k24*a42; zeros(1,2)]; K42=K24';



TZ/@-

KII=[K22 K23; K32 K33]

PI=[0 0 0 -72 60 216]';

Deltal=inv(KII)*PI ,
Deltal=[0 0 0]'; Delta2=[Deltal(1) Deltal(2) Deltal(3)]'’;
Delta3=[Deltal(4) Deltal(5) Deltal(6)]’; Delta4=[0 0]’

Delta2truss=[Delta2(1) Delta2(2)]';

F12=k112*al2*Deltal+k12*a21*Delta2
F21=k21*al2*Deltal+k221*a21*Delta2
F23=k223*a23*Delta2+k23*a32*Delta3
F32=k32*a23*Delta2+k332*a32*Delta3
F24=k224*a24*Delta2truss+k24*a42*Deltad
F42=k42*a24*Delta2truss+k442*a42*Deltad

KII =
250.0256 0.0192 0-166.6667 0 0
0.0192 1.7019 1.1250 0 -1.5000 1.5000
0 1.1250 3.0000 0 -1.5000 1.0000
-166.6667 0 0 166.6667 0 0
0 -1.5000 -1.5000 0 1.5000 -1.5000
0 1.5000 1.0000 0 -1.5000 2.0000

Deltal =
1.0e+003 *
-0.0016

3.0360
1.4745
-0.0020
6.5770
2.0265

FiZz=
-130.2509



16.3118
-401.2473

F21 =
-130.2509
16.3118
336.0000

F23=
-72.0000
60.0000
-336.0000

paz2=
-72.0000
60.0000
216.0000

F24 =
72.8136

F42 =
72.8136

Tz/@‘



)

%Done using frame elements only.

L1=4; L2=2; L3=5; g1=1000/3; g2=gl; g3=0.2;
al2=[-100;0-10;00 1]; a23=al2; a21=eye(3,3); a32=a2l;
a24=[0.8 0.6 0;-0.60.80;00 1]; a42=[-0.8 -0.6 0; 0.6 -0.80;00
1];

k112=1/L1*[g1 00 ;0 12/L172 -6/L1 ; 0 -6/L1 4]; k221=k112 ;
k223=1/L2*[g2 0 0 ; 0 12/L2"2 -6/L2 ; 0 -6/L2 4]; k332=k223 ;
k12=1/L1*[g1 00 ;0 12/L172 -6/L1 ; 0 -6/L1 2]; k21=k12 ;
k23=1/L2*[g2 00 ; 0 12/L2"2 -6/L2 ; 0 -6/L2 2]; k32=k23 ;

k224=1/L3*[g3 0 0 ; zeros(2,3)]; k442=k224; k42=k224,
k24=k224;

K13=zeros(3,3); K31=K13';

K14=zeros(3,3); K41=K14'; K34=zeros(3,3); K43=K34',
Kll=al2'*k112*al2;
K22=a21'%*k221*a21+a23"*k223*a23+[a24'*k224*a24];
K33=a32'*k332*a32;

K44=a42"*k442%a42;

K12=a12'*k12*k21; K21=K12'; K23=a23'*k23*a32; K32=K23';
K24=[a24'*k24*a42]; K42=K24',

K24col3=[K24(1,3) K24(2,3) K24(3,3)]'; K42row3= K24col3'
K34col3=[K34(1,3) K34(2,3) K34(3,3)]'; K43row3= K34col3'



KII=[K22 K23 K24col3; K32 K33 K34col3; K42row3 K43row3
K44(3,3)]

KII =

250.0256 0.0192 0-166.6667 0 0 0

0.0192 1.7019 1.1250 0 -1.5000 1.5000 0
0 1.1250 3.0000 0 -1.5000 1.0000 0

-166.6667 0 0 166.6667 0 0 0
0 -1.5000 -1.5000 0 1.5000 -1.5000 0
0 1.5000 1.0000 0 -1.5000 2.0000 0
0 0 0 0 0 0 0

%Note that KII singular, as expected. This is since dof 12, i.e.,
displacement A, and nodal force p, (rotational displacement/force
at node 4) are spuriously taken for truss element 2-4 when
formulating KII. They should actually be zero. Thus we remove
this row and col (i.e., 7" row/col) and form the KII. Hence:

KII=[K22 K23 ; K32 K33]

KII =
250.0256 0.0192 0-166.6667 0 0
0.0192 1.7019 1.1250 0 -1.5000 1.5000
0 1.1250 3.0000 0 -1.5000 1.0000
-166.6667 0 0 166.6667 0 0
0 -1.5000 -1.5000 0 1.5000 -1.5000
0 1.5000 1.0000 0 -1.5000 2.0000

%rest same as frame-truss formulation. -
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%Stiffness matrix method, Ex7 of notes....Grid problem

%matrix multiplications in matlab

%skew = 30 degrees
a21=[100;0-0.53~.5/2;0-3~.5/2-0.5];a23=[100;0 0.5 -
37.5/2 ;0 37.5/2 0.5]; a25=eye(3,3); a52=[100;0-10; 00 -1];
aS4=a2l; a56=a23;

%skew = 0 degrees
a2l=[100;001;0-10];a23=[100;00-1;01 0];a25=
eye(3,3);a52=[100;0-10;00-1]; a54=a21; a56=a23;

L1=6; L2=3; 11=27.34¢9; 12=18.23e9; j1=18.77€9; j2=6.401¢9;
e=12; g=5; alphal=g*jl/e/il; alpha2=e*il/L1; alpha3=g*j2/e/i2;
alphad=e*i2/L.2;

k221=[12/36 0 1 ; 0 alphal 0 ; 1 0 4]*alpha2*1e-6; k223=k221;
k225=[12/9 0 2 ; 0 alpha3 0 ; 2 0 4]*alphad*1e-6;

k25=[-12/9 0 -6/3 ; 0 alpha3 0 ; -6/3 0 -2]*alphad*1e-6;
k554=k221; k556=k221; k552=k225; k52=k25;

K22=a21'*k221*a21+a23'*k223*a23+a25'*k225*a25
K25=a25"*k25%a52
K55=a54"*k554*a54+a56'*k556*a56+a52'*k552*a52
K52=a52'%k52*a25

K=[K22 K25 ; K52 K55]

T3 / %



%skew = 30 degrees
K22 =
1.0e+005 *
1.3368 0 1.4584
0 3.4657 1.7587
1.4584 1.7587 4.2450

K25 =
1.0e+005 *
-0.9723 0 1.4584
0 -0.1067 0
-1.4584 0 1.4584
K55 =
1.0e+005 *

1.3368 0 -1.4584
0 3.4657 1.7587
-1.4584 1.7587 4.2450

K52 =
1.0e+005 *
-0.9723 0 -1.4584
0 -0.1067 0
1.4584 0 1.4584

K =
1.0e+005 *

1.3368 0 1.4584 -0.9723 0 1.4584
0 3.4657 1.7587 0 -0.1067 0
1.4584 1.7587 4.2450 -1.4584 0 1.4584
-0.9723 0 -1.4584 1.3368 0 -1.4584
0 -0.1067 0 0 3.4657 1.7587
1.4584 0 1.4584 -1.4584 1.7587 4.2450

See that twist and out-of-plane bending are coupled.



T3/® .

%skew = 0 degrees

K22 =
1.0e+005 *
1.3368 0
0 44811
1.4584 0

K25 =
1.0e+005 *
-0.9723 0
0 -0.1067
-1.4584 0

K55 =
1.0e+005 *
1.3368 0
0 4.4811
-1.4584 0

K52 =
1.0e+005 *
-0.9723 0
0 -0.1067
1.4584 0

K=
1.0e+005 *
1.3368 0
0 44811
1.4584 0
-0.9723 0
0 -0.1067
1.4584 0

1.4584
0.
3.2296

1.4584
0
1.4584

-1.4584
0
3.2296

-1.4584
0
1.4584

1.4584 -0.9723 0 1.4584
0 0 -0.1067 0
3.2296 -1.4584 0 1.4584
-1.4584 1.3368 0 -1.4584
0 0 4.4811 0
1.4584 -1.4584 0 3.2296

See that twist and out-of-plane bending are uncoupled.





