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nmemb = 4; % ZRHDEL
njoint = 5; % EEDH (ZEE51)

WHICETBT—F

cs = [0 1 1 0 1; 5 TNZENOEHMOEEZAED cos DIE

sn = [1 0 0 1 1; 5 TNENOBHMOEEAED sin DIE

E = [205e3 205e3 205e3 205e3 1; % TNZNDOIEMDHMEDY > HZFE kN/mm2

A = [12000 12000 12000 12000 1; % ZNZNOEPMOEIETFE mm2

I = [1.2e7 1.2e7 1.2e7 1.2e7 1; % TNZNOMOME _XE—A>F mmd

L = [4000 8000 4000 4000 1; % TNZHNOIFHMDOEZ mm

jointl = [1 2 3 5 1; % TNEFNOIBHMO1I-ESEHREL TLWIEHSDES
joint2 = [2 3 4 4 1; % TNEFNOIBHO2-EMSEHREL TLWSEHEDES
RO EEZFREICEATZIT—F

load = [0 0 0 0 0 0 0 -100 0 0 0 0 0 0 0]';

% EmDBEHECEHIANDETERI NS ML (BREEER)
support = [1 1 © © © © © © o e o o 1 1 o];
% XIFRHERITANI MILT, QIEMSRMNOBHEDIZS. 1IEUMSBEMOBHETHD ZLERT

B b YT ZDERK
LTOHMIEDVWTRDIET

skk = zeros(3*njoint, 3*njoint); % #HEEWOBEIE< FY & X



displ = zeros(3*njoint,1); % EimDZERDNY L (BEEER)
force = zeros(6,nmemb); % Efttim (EHEER)
for m=1l:nmemb % € TOIFMICDNWTHEIMET MY 2 R EERT S

% ER#F m O)“BHEEEE%Z‘) SEEEFERNDEFELEEI )y IRX T (6x6)

T11l = [cs(m) —-sn(m) @; sn(m) cs(m) 0; 0 @ 1];
T12 = [0 0 0; 0 0 0; 0 0 0];

T21 = T12';

T22 = T11;

T = [T11 T12; T21 T22];
% BMEERTRLULCEHHOBIET MY SR

eal = E(m)*A(m)/L(m);

ei = E(m)*xI(m);

al = L(m);

ki1l = [ eal @ 0; @ 12xei/al™3 6*ei/al™2; 0 6xei/al”2 4xei/all;
k12 = [-eal @ 0; @0 -12xei/al™3 6*ei/al™2; 0 -6xei/al”2 2xei/all;
k21 = [-eal @ 0; @ -12xei/al™3 -6%ei/al™2; @ 6xei/al”2 2xei/all;
k22 = [ eal @ 0; @ 12xei/al”3 -6%ei/al”2; 0 -6xei/al”2 4xei/all;

% BRERERTRLULBHMOBIMEYFY vo X sk (6x6)
sk = T % [k11 k12; k21 k22] x T';
% EMD1-EAEHEL TWSEAOBHE ix iy iz

= joint1l(m);

ix = 3%i-2;
iy = 3%i-1;
iz = 3%i;

% EHAD2-HAEF L TOIEHADHBE jx jy iz
j = joint2(m);

Jx = 3%j-2;
jy = 3%j-1;
jz = 3%j;

% BEYORIE< USRI, BMBIET NV I REELEDES
n = [ix iy iz jx jy jzl;
skk(n,n) = skk(n,n) + sk;

end
skk
skk = 15x15
461.25 0 -9.225e+05 -461.25 0 -9.225e+05
0 6.15e+05 0 0 -6.15e+05 0
-9.225e+05 0 2.46e+09 9.225e+05 0 1.23e+09
-461.25 0 9.225e+05 3.0796e+05 0 9.225e+05 -3.075¢
0 -6.15e+05 0 0 6.1506e+05 2.3062e+05
-9.225e+05 0 1.23e+09 9.225e+05 2.3062e+05 3.69e+09
0 0 (/] -3.075e+05 0 0 9.225¢
0 0 (/] 0 -57.656 -2.3062e+05
0 0 0 0 2.3062e+05 6.15e+08
0 0 0 0 0 0 —6.15¢
E Hﬂﬁﬁunth t ill\\&j] a)ﬁglf

E) UTTAHAWTWAER find (& MATLAB DMEZ TWBBEH T, NI NLOERAZRANRT, ENEO
THWEZROMEBEDLGS V%R I

indf
inds

kff
kfs
kst
kss

displ(indf)= kff\(load

= find(support==0); % ZRNAEKRMTHZEHEDLZ SV EFRTET| indf
= find(support); % ZHMAEBMTHSEHEDLZSUVERTET| inds

= skk(indf,indf); % BEIILEMEY Y 2 XD R) v o R K

= skk(indf,inds); % BEILLEAIE< MU 2 ZADET< MU v R Kfs

= skk(inds,indf); % BEILLAMET NV 2 ZADE ST FU v R Ksf

= skk(inds,inds); % BEILLEAIE<T MU 2 ZADET< MU v R Kss

1 a

—~ o°

indf)-kfsxdispl(inds)); % TXTOEISRZENR displ



load(inds)= ksfxdispl(indf)+ksskxdispl(inds); % I XTDEi=4 load

BBt imIC{ER T 5 H DOREE
LTOHEMICOVWTRDIET

for m=1:nmemb

eal = E(m)*A(m)/L(m);

ei = E(m)*xI(m);

al = L(m);

ki1l = [ eal @ 0; @ 12xei/al™3 6*ei/al™2; 0 6xei/al”2 4xei/all;
k12 = [-eal @ 0; @0 -12xei/al™3 6%ei/al™2; 0 -6xei/al”2 2xei/all;
k21 = [-eal @ 0; @0 -12xei/al™3 -6%ei/al™2; @ 6xei/al”2 2xei/all;
k22 = [ eal 0 0; @ 12xei/al”3 -6%ei/al”2; 0 -6xei/al”2 4xei/all;

sk = [k11 k12; k21 k22]; % &t m OFMMEFERICESEMET RY IR sk (6x6)

T11l = [cs(m) —-sn(m) @; sn(m) cs(m) 0; 0 @ 1];
T12 = [0 0 0; 0 0 0; 0 @0 0];

T21 = T12';

T22 = T11;

T = [T11 T12; T21 T22]; % BMEERDOSBERIZERANOEELZEHBRY M) Yy IR T (3x3)
i = jointl(m);

ix = 3%i-2;

iy = 3%i-1;

iz = 3%i;

j = joint2(m);
jx = 3%j-2;

jy = 3%j-1;

jz = 3%j;

index = [ix iy iz jx jy jzl;
force(:,m) = sk x T'x displ(index); % EB#MEIZERTOEHMIHES force (6xnmemb)
end

ARERORTR
displ % FRTOEHANLEL (REEER)

displ = 15x1
0

0
6.5675e-05
—-0.14445
-5.4201e-05
-2.3012e-05
-0.14454
-0.44687
5.5843e-05
-0.14458

load % IRNTOERADOFE (BEEEFER)

load = 15x1

27.271
33.333



force % IXRTOEMIEHICERTSHDKS (BB EER)

force = 6x4

33.333 27.271 27.271 66.667
-27.271 33.333 -66.667 27.271
4.0018e-11  1.0909e+05 -1.5758e+05 -1.4552e-11
-33.333 -27.271 -27.271 -66.667
27.271 -33.333 66.667 -27.271

-1.0909e+05 1.5758e+05 -1.0909e+05 1.0909e+05

INSZTTICER LU THITE—XAY NRIZERT 2 ERDBD &35,

—109.1kNm —109.1kNm

109.1kNm T 109.1kNm

157.6kNm




