F13EDMRE BEG
o2

clear; format shortG

B#

ROEBMIHICEVEEEET I 2MHEFLEBTHEOBETZIT S,

BHOTRIEITROELD T, BMIEZRE—XAY ME, 2D T =200 x 10°mm*. A 7 =50 x 106mm?*, VIR
E =20 x 10°kN/mm?, & AKBMHREN G =9 x 1PKN/mm?, &9 3, SABEREERY B1cHE s ZOMEER,
A=1000% 10°mm? &9 %,

80kN A B

‘ 10m |

BENDEET—5

title = 'ex13_2b'; % FREBIR (BIRORAFLZEDFR)
unitl = 'mm'; % ESOEfA

unitf = 'kN'; % HODEAL

nnode = 8; % Hi=#k

nmemb = 9; % ERHHEL

nload = 1; % WEFHDH

MRICRT 5T —5
IRTOEH OMEIELRIS. ROEZE> TEHES NS, G=0DFHICIE, BHOTAMERIIERES NS,

E
G

20000; % ROV UFE (BRI : kKN/mm”2)
9000; % HHOEAWEMERE (BEAL: kN/mm™2)

o°

BRIcEATd7T—%
HRCEICHRICETZT—9%RET D, HIRBESIFIHSIEUHT nnode £FTDEE T %,

o RETBHER. HRCElc, (1) HRES. 2 HROXRREZRIHIE. 3) HEEZRTOHRDAUED x ER
(EMELE) . (4) ZEEFERTOERADOMUEBED y BER (EAEIE) « (6) XFRDO—7— DM & ELERZRD x &
DAFEDAEE 6 D sin 0DE, DIEET B,
o HROXBERHEZRIVER, BHEEAR: 0. BEXF: 1. EVyxXF 2 O—F—XFK:3ET 5

node(1,:) = [1 1 0 0 0]; % iz 1 OHRTEE
node(2,:) = [2 1 10000 0 0]; % B 2 DEREE
node(3,:) = [3 0 0 5000 0l; % Hif 3 DRTEE
node(4,:) = [4 0 10000 5000 0l; % Hi& 4 DRTEE
node(5,:) = [5 0 0 10000 0]; % B 4 DERTE
node(6,:) = [6 0 10000 10000 0]; % B 4 DREE
node(7,:) = [7 0 0 15000 0]l; % His 4 OHRTEE
node(8,:) = [8 0 10000 15000 0]; % Hi 4 DRTE

BHCETET—F
BHTElc, BHICET 2T -9 2RET 2. BHESE. 195 CHT nmemb X TOEE T 3,

o REIBMER. ML, (1) BHMES. (2) MO 1-IHOEHRES. (3) BMOD 2-IHDEHRES. (4) T DIHFEBD
B zRIBE. (5) M OMEE. (6) MM OME_RE—A >~ (7) M DO1-IHOAIRKR S, (8) BiM D2-iH DR



BRI, (9) HHMOTAMERICET 2HRFEHR k DIEET 3,

o MORIOEHRRMEERITHEIL. 0H5 3 DEBHEMNSEI, 1) mIHEA : 0. 2) 1-3HHA >, 2-3HAEIE : 1, 3) 2-
WHNE Y. 1ImARIE - 2. 4) MEA LY 1389 B,

o EMOTAMERICEAT ZFHREE « &, BMEFPRICEDERZERXZEZZENMENTWS, BH. RAF (EA
) MiEoBZaICE 1.2 TH B,

member(1,:) = [1 1 3 0 1000e9 50e6 0 0 1.21; % B# 1 ;QE{E
member(2,:) = [2 3 5 0 1000e9 50e6 0 0 1.2]; % B¢ 1 DFETEE
member(3,:) = [3 5 7 (4] 1000e9 50e6 0 0 1.2]; % &% 1 0)5&"7@1‘5
member(4,:) = [4 2 4 0 1000e9 50e6 0 0 1.2]; % B# 1 OFXTEE
member(5,:) = [5 4 6 0 1000e9 50e6 0 0 1.2]; % &1 @%&E{E
member(6,:) = [6 6 8 0 1000e9 50e6 0 0 1.21; % ZH 1 DOBRE(E
member(7,:) = [7 3 4 1 1000e9 200e6 0 0 1.21; % Ef# 2 @EQE{E
member(8,:) = [8 5 6 1 1000e9 200e6 0 0 1.21; % B# 2 OFRTE(E
member(9,:) = [9 7 8 1 1000e9 200e6 0 0 1.2]; % B# 2 OFREE

EREEICET ST —%

HRICE<KTED U IFEHEMORESZRET 5. BEROHRICHED U IFREIEMHIMERT 2 & EICF. BERR
TOBDT—5ZEMNT %, HEFHESHRUFTEF, ThSEIRNTRAUFTERHEO—EE L TRD Kb, SRfE
NOEDBRVWEETH, HIAREZINTEOE LY I—DT—9DN—DULRETH DD TERT 5.

o REIBEIR HRICEBHECEIC (1) HERHES. 2 HiRES. Q) BEERRTRINICHED x AREKSD
P, OFIE, (4) BEEERTRINIHED y ARKS P, OBIE. (5) BEEERTRINIHEDOE—XAY N M, D
BUE. (6) BEEFERTRINIHAD x AROBRGEN, (7) BEEFERTRINCHRAD y ARIOBRHIZEN, (8) £
EERTRINCEARD BHEEGEET 5,

loadl(1,:) = [1 3 30.0 0 0 0 0 0]; % 1 BEOEARNEDOREME
loadl(2,:) = [1 5 50.0 0 0 0 0 0]l; % 2 BEHOHIAWEDRTEE
load1(3,:) = [1 7 80.0 0 0 0 0 0]; % 3 BEHODERWMEDOKTEME

HBMEEICETEDZT—F
FREEEDERT 28MIE. FRTEOAES %, M EICRET %, TRFEDERT ZEMHIRVEETD, ME
BEXIRTCEOE LY E—DTFT—9D—DUERETHZIDTERET %,

. EROBMICHENMEAT & XL}, DERRFOBRDOT Y ZENTE 3, HERAHESHRACHER, Znhb
BIRTRACHEREDO—HE LTI kDN,

. AKRIUTZRNTRE, PEHEOAZT %, EEBRAOKETIEET 5,

. BEIBZT—E. BHER. (1) HEREES, (2 FHMES. (3) PHMEER TR 1-HOBEERR D x A1
W5 P, OIE, (4) BHEERTE L 1-HROEERRAD y AEBRS P, ORIE. (5) BMERRTEL I 1-H0E
ERE—XY N M, OBE, (6) BHEERTE UL 2-H0OEERRAD x FERS P, OBIE, (7) BHEERTEL
fo 2-WOEEHR DD y AR Py, ORIE, (8) BMEIZER TR U 2-HOEEHRE—A Y b My, OHIETH 3.

. BMERROX-EE. BHO1-ENDS 2-HICENSHE E T2, PHEERO -, x-S KEEHE D (C90EE
BLIHEET 3,

load2(1,:) = [1 1 0 0 0 0 0 0]; % 1 BEOBHMHEDREME

ENLEIC L BT DET

% fERY B EMRET

load = zeros(nnodex3,nload); % EiSHmEANS ML

displ = zeros(nnodex3,nload); % Ei=ZRINS ML

sk = zeros(6,6); % BHMORMET R v IR
skk = zeros(nnodex3,nnodex3); % HBEMOEAIE<T Y v IR

mload = zeros(6,nmemb,nload); % BHMEEDETEHKRN (AHT—%)
mforce = zeros(6,nmemb,nload); % #HEHEH (HAhTF—%)

support= zeros(1,nnodex3); % HHEFFM REREH) 2RINI ML

EREAENRY MLEHREMNYT MVOERK

% EimmEEBaENL
[szr,~] = size(loadl);
if szr >=1

for i=l:szr



il = loadl(i,1);
n = loadl(i,2);
ind = [3%n-2 3*n-1 3*n];
load(ind,il) = load(ind,il) + loadl(i,3:5)'; % Ei=fE
displ(ind,il) = displ(ind,il) + load1(i,6:8)'; % Ei&Z{I
end
end

EimEENY MNVICHHEEZER

% BRHATRIE
[szr,~] = size(load2);
if szr >= 1
for i = 1l:iszr
il = load2(i,1);
m = load2(i,2);
mload(1:6,m,il) = mload(1:6,m,il) + load2(i,3:8)'; % ETEHwKH
end
end

% BEEHRADFEEEICLEBDERHSRET —FICNZS
for m=1:nmemb
nl = member(m,2); % ZHiE (1) DESES
n2 = member(m,3); % &#tim (2) DEH=RES
delx=node(n2,3)-node(nl,3);
dely=node(n2,4)-node(nl,4);

al = sqrt(delxxdelx+delyxdely);

cs = delx/al;

sn = dely/al;

T = [cs -sn0; sncs 0; 00 1]; % BELZHEILUIR

for il = 1:nload

pml = mload(1:3,m,il);
pm2 = mload(4:6,m,il);
inl = [3%n1-2 3%nl1l-1 3*nl];
in2 = [3%n2-2 3*n2-1 3*n2];

% BHMOBTEHRDEREFIZRICERLFEZEICL TCHESFEICNET S
load(inl,il) = load(inl,il) - Txpml;
load(in2,il) = load(in2,il) - Txpm2;
end
end

BEYORIESY Ry I ZDIERK

% REREZERICLK2BEMORIEY MY ¥ ZDERK
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % ZEHODEIET Y v I REBHEZERDEEZEZRIT NI IR
nl = member(m,2); % Z#HiEm (1) DE=ES
n2 = member(m,3); % HiE (2) DESES
index = [3%n1-2 3%n1-1 3%nl 3%n2-2 3%n2-1 3*n2]; % MmO BEBHEDES
skk(index,index) = skk(index,index) + TxkxT'; % #EE¥OHIE<T MY 2R
end
% O—S—ZRICHREERZERALUERME< MY 7 X ICEH
for nn = 1:nnode % His
if node(nn,2) ==
sn = node(nn,5);
cs = sqrt(1l-snxsn);
T=1[cs -sn 0; sncs 0; 0 0 1]; % EISEEEZRDEEEL< ~U SR
index = [3%nn-2 3*nn-1 3*nn];
displ(index,:) = T' x displ(index,:); % EiSZfI% &S EIERICEHR
load(index,:) = T' * load(index,:); % EiSiRE% & SEIERICETHR
skk(index,:) = T' % skk(index,:); % 2@FEEMOBIET MY & R & E S BRIER (L
skk(:,index) = skk(:,index) *x T; % £&BEYORIMET M) I/ R EEHSEERICELR
end
end

BHHESRZEM EXRRNDDEE

% EiEDZFEMGEERT XSO ML support ZE/ERK
for n=1:nnode
is = node(n,2);



index = [3%n-2 3%n-1 3%n];

if is == 0 % BHESDES
support(index)=[0 @ 0];

elseif is == 1 % EEXEDIHE
support(index)=[1 1 11;

elseif is == 2 % EroXHEDES
support(index)=[1 1 0];

elseif is == 3 % EY - O—5—%#EFDIHFE
support(index)=[0 1 0];

end

end

% BMNRMTHSEREDZSVERTHT indf
indf = find(support==0);

% EMMPEMOBAEDNLESUVERTEY] inds
inds = find(support);

% RMDEMERNEKRDD

kff = skk(indf,indf);
kfs = skk(indf,inds);
ksf = skk(inds,indf);
kss = skk(inds,inds);

displ(indf,:)= kff\(load(indf,:)-kfskdispl(inds,:)); % KREHDESLZRKDHD
load(inds,:)= ksfkdispl(indf,:)+ksskdispl(inds,:); % KHMDEERNEKDSD

% O—S—XaDEHAEETREINEMEHSHERERERICRT
for nn=1:nnode % &=
if node(nn,2) == 3
sn = node(nn,5);
cs = sqrt(1l-snxsn);
T=1[cs -sn @; sncs 0; 0 0 1]; % EISFEERDEELT MY SR
index = [3%nn-2 3%nn-1 3%nn];
displ(index,:) = T % displ(index,:); % EiSZfiz RERER(CLH
load(index, :) T x load(index,:); % EISREBELZEEEERICEHR
end
end

BHIRICERT 57

% BMEmADFE
for nl=1l:nload
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % EHODEIEY Y YOI R k EEHEEROEEZEZBRYNIIR T
nl = member(m,2);
n2 = member(m,3);
index = [3%n1-2, 3*nl-1, 3%nl, 3%n2-2, 3%n2-1, 3%n2];
mforce(1:6,m,nl) = kkT'x displ(index,nl); % ZR#tixH
end

end

% EMIHEAIC. BHMOBETEHFTELZERESHDE S,
mforce = mforce + mload;
ADTF—IDRT
BEYMOEERT—YDERR

fprintf('\n skkkok EREELFR sokkkk\n\n') ;

sekkokk ERRERIN kebkokk

fprintf(' %s\n\n', title);

ex13_2b

fprintf (' sokkkk AT —% skerkk\n\n');

skrokk AT —4 sokkorok



fprintf(' HBEZEIE:\n\n');
HIBEIA:

fprintf(' Ei&% = %d ZHfEL = EEH#H = %d \n\n', nnode, nmemb, nload);

|
o°
o
=t

Him%g = 8 EMH =9 WERMGH =1

MRHCET 57— DRT

fprintf (' ##EEFET—%:\n\n")
T -4

fprintf(' E = %8.3e ( %S / %S5 *k2) \n G = %8.3e ( %5 / %S **2) \n\n',
E, unitf, unitl, G, unitf, unitl);

E
G

2.000e+04 ( kN / mm k2)
9.000e+03 ( kN / mm *x*2)

BimilcEd 3T —YDRT

fprintf(' &7 —4%:\n\n")

fimT—4:
fprintf([' &is X5 B O—>—0DEZD\n'
' B Eqkd x(%4s) y(%4s) sin O\n'], unitl,unitl);
His X EEAZ O—5—DEED
&5 x4 x( mm) y(  mm) sin 0
for i=1:nnode
if node(i,2)==1
fix = 'fix';
elseif node(i,2)==2
fix = 'pin';
elseif node(i,2)==3
fix = 'rol';
else
fix = ' ;
end
fprintf(1,' %d %S %8.1f %8.1f %8.1f \n',
node(i,1), fix, node(i,3), node(i,4), node(i,5))
end
1 fix 0.0 0.0 0.0
2 fix 10000.0 0.0 0.0
3 0.0 5000.0 0.0
4 10000.0 5000.0 0.0
5 0.0 10000.0 0.0
6 10000.0 10000.0 0.0
7 0.0 15000.0 0.0
8 10000.0 15000.0 0.0
BHICET 27— 5 DR
fprintf('\n Z#HF—%1:\n\n")
BT —41:
fprintf([' 34t Eis EHEXHF BHRS A Mkl @2 \n'
' BE 1 28 1iE 2i% ( %s) cos sin ( %s ) %s )\n'l,unitl,unitl,unitl)
FE11S 7 - 1= ERXE HHMERS AR Bkl B2
BS 1% 2% 1% 2% ( mm) cos sin (mm ) ( mm)

for i=1:nmemb
if member(i,4) == 0
fixl="'fix"'; fix2='fix"';
elseif member(i,4) == 1



fixl='pin'; fix2='fix";

elseif member(i,4) == 2
fix1l="'fix"'; fix2='pin';

elseif member(i,4) == 3
fixl = 'pin'; fix2='pin';

end

nl = member(i,2);

n2

member(i,3);

delx=node(n2,3)-node(nl,3);
dely=node(n2,4)-node(n1,4);

al
cs
sn
rgdl
rgd2

sqrt(delxxdelx+delyxdely);
delx/al;

dely/al;

= member(i,7);

= member(i,8);

fprintf(' %3d %3d %3d %4s %4s %6.1f %6.3T %6.3F %6.2f %6.2f\n',...
member(i,1), nl1,n2,fix1,fix2,al,cs,sn,rgdl, rgd2)

end
1 1 3 fix fix 5000.0 0.000 1.000 0.00 0.00
2 3 5 fix fix 5000.0 0.000 1.000 0.00 0.00
3 5 7 fix fix 5000.0 0.000 1.000 0.00 0.00
4 2 4 fix fix 5000.0 0.000 1.000 0.00 0.00
5 4 6 fix fix 5000.0 0.000 1.000 0.00 0.00
6 6 8 fix fix 5000.0 0.000 1.000 0.00 0.00
7 3 4 pin fix 10000.0 1.000 0.000 0.00 0.00
8 5 6 pin fix 10000.0 1.000 0.000 0.00 0.00
9 7 8 pin fix 10000.0 1.000 0.000 0.00 0.00
fprintf('\n &#FF7—%2:\n\n")
;T —42:
fprintf([' Ef#4 BIEE MEZRE—A2 b BYEAMKMEE RIREHR\n'
' &S (%4s%x%2) (%4s*x*4) (%4s%%2) k\n'l, unitl, unitl, unitl)
ikl WIEE BWE_XRE—AC N BMTAKMBERE FIRGREK
B5 ( mmxx2) ( mmxx4) ( mmxx2) K
for i=1:nmemb
a = member(i,5);
ai = member(i,6);
akappa = member(i,9);
nl = member(i,2);
n2 = member(i,3);
delx = node(n2,3)-node(nl,3);
dely = node(n2,4)-node(n1,4);
al = sqrt(delxxdelx+delyxdely);
rgdl = member(i,7);
rgd2 = member(i,8);
aln = al - rgdl - rgd2;
if akappa ==
aq = 0;
elseif G ==
aq = 0;
else
aq = a/akappa;
end
fprintf(1,"' %3d %10.3e %10.3e  %10.3e  %6.3f \n', member(i,1),
disp('")
end
1 1.000e+12 5.000e+07 8.333e+11 1.200
2 1.000e+12 5.000e+07 8.333e+11 1.200
3 1.000e+12 5.000e+07 8.333e+11 1.200
4 1.000e+12 5.000e+07 8.333e+11 1.200
5 1.000e+12 5.000e+07 8.333e+11 1.200
6 1.000e+12 5.000e+07 8.333e+11 1.200
7 1.000e+12 2.000e+08 8.333e+11 1.200
8 1.000e+12 2.000e+08 8.333e+11 1.200
9 1.000e+12 2.000e+08 8.333e+11 1.200

EREEICET ST —YDRT

a,

ai, aq, akappa)



fprintf('\n EimHFET—%:\n\n")

HRFEET—%:

fprintf([' & Hix EiafEE SEHIZAI\N .
' BE Px Py Mz ux uy
WE  HS HSAEE SREIZE AL
& B Px Py Mz ux uy 0z

[szr,~] = size(loadl);
for i=l:szr
il = loadl(i,1);
n = loadl(i,2);
ind = [3%n-2 3%n-1 3*n];
fprintf(' %3d %3d %10.3e %10.3e %10.3e %10.3e %10.3e  %10.3e\n', ...
il, n, load1(i,3), loadil(i,4), loadl(i,5), loadl(i,6), loadl(i,7), loadl(i,8))

end
1 3 3.000e+01 0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
1 5 5.000e+01 0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00
1 7 8.000e+01 0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00

BHAFREICEITZT—FDRE

fprintf('\n EBMETET—%:\n\n")

BHHET—%:

fprintf([' WE #H#H BBHAEE(L)iE BRI E (2) Sim\n '
' &t BS Px1 Pyl Mz1 Px2 Py2
WE B BHEE(L) EHIETE(2) i
& B Px1 Pyl Mz1 Px2 Py2 Mz2
[szr,~] = size(load2);
for i = 1:szr
il = load2(i,1);
m = load2(i,2);

fprintf(' %3d %3d %10.3e %10.3e  %10.3e %10.3e %10.3e  %10.3e\n’', .
il, m, load2(i,3), load2(i,4), load2(i,5), load2(i,6), load2(i,7), load2(i,8))
end

1 1 0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00 0.000e+00

SIRBERORT
HiRHE & RADRR

fprintf('\n sk EiRAEERT srkkk\n\n')

sxkkk BIERIEE RN wrrkk

for nl=1l:nload
fprintf(' WEZRHES: %3d\n', nl)
fprintf(' \n')
fprintf(' &i& Px Py Mz\n')
fprintf(' &ES (%4s) (%4s) (%4s%%4s) \n',
unitf, unitf, unitf, unitl)
for nn = 1l:nnode
fprintf(' %3d %10.3e %10.3e %10.3e \n', .
nn, load(nnx3-2,nl), load(nnx3-1,nl), load(nn*3,nl))
end
fprintf(' \n')
end

WEXRMES: 1

=

=

= Px Py Mz

0z\n'])

Mz2\n'1)



&5 ( kN) ( kN) ( kN« mm)

1 -4.856e+01 -1.234e+02 2.555e+05
2 -1.114e+02 1.234e+02 3.603e+05
3 3.000e+01 0.000e+00 0.000e+00
4 0.000e+00 0.000e+00 0.000e+00
5 5.000e+01 0.000e+00 0.000e+00
6 0.000e+00 0.000e+00 0.000e+00
7 8.000e+01 0.000e+00 0.000e+00
8 0.000e+00 0.000e+00 0.000e+00
B REMDRT

fprintf('\n sokkkk BISZEAI sokkk\n\n')

sopbolok BRZERL *kkokok

for nl=1:nload
fprintf(' TEEHES: %3d \n', nl);
fprintf(' \n')

fprintf(' &i& ux uy O\n")
fprintf(' &S (%4s) (%4s) (rad)\n', unitl, unitl)

for nn = l:nnode

fprintf(' %3d %10.3e %10.3e %10.3e \n', ...
nn, displ(nnx3-2,nl), displ(nnx3-1,nl), displ(nnx3,nl))

end

fprintf(' \n')
end

WMEFHES: 1

g ux uy 0

&5 ( mm) ( mm) (rad)
1 0.000e+00 0.000e+00 0.000e+00
2 0.000e+00 0.000e+00 0.000e+00
3 2.182e+00 3.086e-11 -6.703e-04
4 2.182e+00 -3.086e-11 -4,083e-04
5 5.434e+00 4,947e-11 -5.791e-04
6 5.434e+00 -4.947e-11 -4.024e-04
7 7.920e+00 5.600e-11 -4.564e-04
8 7.920e+00 -5.600e-11 -2.179e-04

MmN DRT

fprintf (' sckwkk BRFFEEH sokkkk\n\n')

sokkokk BRAAIRTT sorkork

fprintf([' ®"E #H#H Px1 Pyl Mz1 Px2 Py2 Mz2\n' ...
' &4 BE (%4s) (%4s) (%4s%x%4s) (%4s) (%4s) (%4s*x%4s)\n'], ...
unitf, unitf, unitf, unitl, unitf, unitf, unitf, unitl)

WE M Px1 Pyl Mz1 Px2 Py2 Mz2
x4 B ( kN) ( kN) ( kNx mm) ( kN) ( kN) ( kNx mm)
for nl= 1:nl

for nm = 1l:nmemb
fprintf(' %3d %3d %10.3e %10.3e %10.3e %10.3e %10.3e %10.3e\n', ...
nl, nm,mforce(1,nm,nl),mforce(2,nm,nl), mforce(3,nm,nl),...
mforce(4,nm,nl),mforce(5,nm,nl), mforce(6,nm,nl))
end
fprintf(' \n')
end

-1.234e+02 4.856e+01 2.555e+05 1.234e+02 -4.856e+01 -1.266e+04
-7.444e+01 1.235e+01 1.266e+04 7.444e+01 -1.235e+01 4.91le+04
-2.615e+01 -9.822e+00 -4.911e+04 2.615e+01 9.822e+00 0.000e+00
1.234e+02 1.114e+02 3.603e+05 -1.234e+02 -1.114e+02 1.970e+05
7.444e+01 1.176e+02 2.930e+05 -7.444e+01 -1.176e+02 2.953e+05
2.615e+01 8.982e+01 1.876e+05 -2.615e+01 -8.982e+01 2.615e+05

R R R R R R
oOuUhs WN R



7 -6.205e+00 -4.899e+01 0.000e+00 6.205e+00 4.899e+01 -4.899e+05
1 8 2.782e+01 -4.829%e+01 0.000e+00 -2.782e+01 4.829e+01 -4.829e+05
9 8.982e+01 -2.615e+01 0.000e+00 -8.982e+01 2.615e+01 -2.615e+05

[
<

fprintf(1,' skokk FTEET srk\n\n')
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function [k,T] = stiff(m,member,node,E,G)

% ERMREIES MY v O REEEERT MY RADFE

% {pl} = [k11]x{d1} + [k12]x{d2}

% {p2} = [k21]1x{d1} + [k22]x{d2}

% ERICKY. BHEERICKDHHIHEBDENR {d1}, {d2}&#HimEDmEA {pl}, {p2}
% DEFRERTHHMOBIMEREXDFZRE

% k = [k11, k12; k21, k221 (6x6)

% &Rk 3,

% F£7i=.

% {p't = [Tl{p} {d} = [TI{d'}

% LI5D. BEEEREBMEEROZ|RT NI IR [TIEKRDH S,

nl = member(m,2); % BHD (1)-HDEH=ES
n2 = member(m,3); % BHMD (2)-HDEHAES
ipin = member(m,4); % B DIRBRDIER SR

a = member(m,5); % Bt DETETE

ai = member(m,6); % R DBIE 2 RE— A2 b
rgd1i = member(m,7); % D (1)-tmDEiZEK S
rgd2 = member(m,8); % BRHAD(2)-tmDEIZR S
kappa = member(m,9); % BIEORIKGRE «

x1 = node(nl,3); % BRHMD(1)-mD x FEE
x2 = node(n2,3); % BERHD(2)-HD x FEEE
yl = node(nl,4); % EMD(1)-IHD y EEZ
y2 = node(n2,4); % EBFAD(2)-4RdD y FELE
delx = x2 - x1;

dely =y2 - yl;

al = sqrt(delx x delx + dely * dely); % ZHERS
cs = delx/al;

sn = dely/al;

ale = al-rgdl-rgd2; % ElEZRO/ZEERFORS
eal = Exa/ale;

ei = Exai;



elseif G ==

aq = a;
ss = 0;

else
aq = a/kappa; % BB ABEEE
ss = 1/(Gxagxale);

end

o°

FHETRUSR [F] = [fb] + [fs] (FEEEKRRMIIEMZFR)
[fb] BHIFZEAZRLS
[fs] HABRZERKS
indf BEEFABHMTEMEZRARL TOVEVEBHE
inds HEEABMTEMEHRL TNSEHAE
[He] $h&~hUS R

O\o O\o O\o O\o

O\o

O\o

ER %4 0D Wy i 73 1 4%
if ipin ==

indf = [4,3,6];
inds = [1,2,5];

fb = [1/eal,0,0; 0,ale/(3xei),-ale/(6xei); 0,-ale/(6xei),ale/(3xei)l;
fs = [0,0,0; 0,ss,ss; 0,ss,s55]; % HAKZER
He = [1,0,0; 0,-1/ale,-1/ale; 0,1/ale,1/alel;

% (1)-tmME>. (2)-mAsEt
elseif ipin ==

indf = [4,6];

inds = [1,2,3,5];

fb = [1/eal,0; 0,ale/(3%ei)l;
fs = [0,0; 0,ss];
He = [1,0; 0,-1/ale; 0,0; 0,1/alel;

% (1)-imnsEHe. (2)-IHAE >
elseif ipin ==

indf = [1,3];

inds = [2,4,5,6];

fb = [1/eal,0; 0,ale/(3%ei)l;
fs = [0,0; 0,ss];
He = [0,-1/ale; 1,0; 0,1/ale; 0,01;

% MW EY (b3 REH#)
elseif ipin ==

indf = 4;

inds = [1,2,5,3,6]1;

b 1/eal;

fs 0;

He = [1; 0; 0; 0; 0];
end
F = fb + fs;

% AligZzfROZ#EESMOBIE<T MY IR [K]
k = zeros(6,6);
kff = inv(F);

k(indf, indf) = kff;
k(indf,inds) = -kff x He';
k(inds,indf) = -He *x kff;

k(inds, inds) He x kff x He';

% Bk DIHED S & EIEM RO N DOBERICET VSNV MU SR [Hg]
Hgl [100; 010; 0 rgdl 1];

Hg2 [100; 010; 0 -rgd2 1];

Hg = [Hgl, zeros(3,3); zeros(3,3), Hg2l;

Bz EE LBt FU SR (K]
= Hg * k * Hg';

x~ o°

EEZBT M) v o R [T]

= [cs -sn @; sn cs 0; 0 0 11;
= [t, zeros(3);zeros(3), tl;
end

— + o°



