F13EDMRE BEG
o2

clear; format shortG

B#

ROFBEFEBHEOERZITS,

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 %,

S0kN A B

| 10 m |

BEVMDOEET—5

title = 'ex13_2a'; % REB (BAOZHILREDIFR)
unitl = 'mm'; % ESOEEfA

unitf = 'kN'; % HDEAI

nnode = 8; % EiZi#

nmemb = 9; % %L

nload = 1; % fAIEFEDH

MRICET 3T —%
TRTOBPHOMRERE. ROEEFE > THESND, G=0 DBAICE, FHOTAMEREERS NS,

E = 20000; % #MEOYIE (BEAL: kN/mnt2)
G = 9000; % MHOTAEMSEFRE (B : kN/mm™2)

BRICETST—%
BRCEICHRICHTZT -5 ERET 5, HABESEINSELHT nnode FTOEE T 3.

o HREITBEEF. BimTLIC. () FRES. 2 HROXREHERIHE. 3) BEEERTORMADMED x FEIE
(AAZEE) . (4) BEEERTOHAOUBD y BZE (EMEE) . 6) XFR0O0—F—DAR & EEEEZRD x B
DHEADAEE 6 @ sin 6DE, DIEET 3,
o HROXFFGERIHEIFX, BHEES 0 BEXR: 1. EvXEF 2. O—5—XF: 395,

node(1,:) = [1 1 0 0 0]; % HiZm 1 DRTEE
node(2,:) = [2 1 10000 0 0]; % Hi 2 DERTE
node(3,:) = [3 0 0 5000 0]; % Hi 3 DERTEE
node(4,:) = [4 0 10000 5000 0]; % Bim 4 DHRTEE
node(5,:) = [5 (4] 0 10000 0]; % HiZ 4 DRTE
node(6,:) = [6 0 10000 10000 0]; % B 4 DRTEE
node(7,:) = [7 0 0 15000 0]; % Bis 4 DERTEE
node(8,:) = [8 0 10000 15000 01; % HiZm 4 DERTEE

BRICETBT—F
BHTElc, BHICETZT—Y2RET 2. BHESE. 155 CHT nmemb X TOEE T 3,



o RETBMEEF. HMEIC. (1) BHES. (2) BHD 1-HOESES. (3) D 2-HDEHSES. (4) M DEHEBD
ERAERTRE. (5) SBHMOBERE. (6) BSHMOBMEZRE—X > b (7) BHO1-HORIRRKR X, (8) ZBH D2-H DRI
BRE. (9) BHMOTAMERICET 2HRNEE k DIEET 3,

o EMOBEOERSMEERITEEIX. 0 NS 3 DEHHSER, 1) WAl 0 0. 2) 1-8H > 2-5HEIEE - 1, 3) 2-
WA >, 1A EEE - 2, 4) mEHIEY 1389 B,

o EMOTAMEFRICETZHRER k &, MEAMRICEDELRZEREDZZEPIMENTWS, kE. KA (EA
¥) WIEDIZEICIE 1.2 TH D,

member(1,:) = [1 1 3 0 1000e9 50e6 0 0 1.21; % 8# 1 ORTE
member(2,:) = [2 3 5 0 1000e9 50e6 0 0 1.2]1; % B3#F 1 :&“Efﬁ
member(3,:) = [3 5 7 0 1000e9 50e6 0 0 1.2]; % tt 1 OFREE
member(4,:) = [4 2 4 0 1000e9 50e6 0 0 1.2]; % B# 1 OFREE
member(5,:) = [5 4 6 (4] 1000e9 50e6 (4] 0 1.21; % E# 1 UDE&"/"IE{E
member(6,:) = [6 6 8 0 1000e9 50e6 0 /] 1.21; % 2% 1 DOFRTEE
member(7,:) = [7 3 4 ® 1000e9 200e6 0 0 1.21; % B 2 ;QTE"{E
member(8,:) = [8 5 6 ® 1000e9 200e6 0 0 1.2]1; % ZH 2 OHBTEE
member(9,:) = [9 7 8 0 1000e9 200e6 0 0 1.2]; % Eptt 2 DFREE

BmEEICETZT—9

HRICE<HTED U IPEHEMORESZREY 5. BEHROHRUCHEDS U IFREIEMHIMERT 2 EEICiE. BERR
TOBDT—5ZEMNT %, HEFGESHRUFTERF, ThoSBINTRAUFTEREO—EE L TROHLOND, HRFTE
DNOEDBRWERTH, HIRAREZIRNTEOE LY I —DT—9DN—DULRETHZDTERT %,

.« RETRER HRCEIFECLIK (1) TERGES. 2 HinES. Q) BEEERTRSNLCHTED x AAKD
P, DB, (4) BEEEFERTRESNCHTED y ARAKD P, DB, (5) BEEFERTREINLCHTEDE—AY M MO
B, (6) BEERRTREINCERD x ABDBEIEN, (7) BEEERTRINCERD y ABOBEIZEL, (8) £%
BERTRENERD BHOERET 2,

loadl(1,:) = [1 3 30.0 0 0 0 0 0]1; % 1 BEODEAREDRTEE
loadl(2,:) = [1 5 50.0 0 0 0 0 0]l; % 2 BHOESREDRTEE
loadl(3,:) = [1 7 80.0 0 0 0 0 01; % 3 BEODEARMEDRTE

BHEECRETET—Y
PRIBEDERT 2HME, FREHEORS %, BMCEILRET 2. THFEOHEAT 3B/HOBVEATS, BHE
EEINTERELLEY S —DF—9h—DULBETHZDTEET 2.

o BEOBMICEHEIMEAT R L EICIE. BDEREITOROT—FEEBINTE S, AMERXGESHRACFER, Fhsd
FINTRUTEERHFO—EE L TEDH kb3,

e ARRVUTZLTR, PEREOKESE, BEHRKRDOBIETIEET %,

. WETZBT—HIE M EIT. (1) HERHEES. (2 BIMES. (B) FMEZERTERLUL 1-HOEE®RKRID x AH
&ﬁP”®%E()%M@%%TibtLﬁ@ﬁﬁﬁﬁt@yﬁﬁ&ﬁPu@%R()%MV@%T%bLLﬁ@I
TEIRE—X >~ M, D¥E. (6) MHMEZER TR UL 2-mHDBEIERHR DD x HFAMS P, DIE. (7) BHEERTEL
fo 2-RDEEHRR DD y ARILD P,y DB, (8) MMEFER TR UL 2-mDEAERE—AV b M,, DBIETH 2,

o ERMEEAZROx-EHE. M O1-ENS 2-IKICEADDIAE ET D, SBHMEZRO y-Hild. x-8H 5 KEFEHED (IC90ER
BELcEMEET 2,

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

TAOEIC K BT DRTT
% EMY 5 EES]

load = zeros(nnodex3,nload); % EiSf@mEAZ ML

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

sk = zeros(6,6); % EHMOBIE<T R v O R
skk = zeros(nnodex3,nnodex3); % #EEVIOBIE<TFY voI R

mload = zeros(6,nmemb,nload); % HEEDEEERHD (AHhT—%)
mforce = zeros(6,nmemb,nload); % #EwH (HhTF—%)

o°

support= zeros(1,nnodex3); THREG BREMH) 2RI ML

ERENRY MLV EEREMNYT ~LOERK

% BimTTE & EimEAL
[szr,~] = size(loadl);



if szr >= 1
for i=l:szr
il = load1(i,1);
n load1(i,2);
ind = [3%n-2 3*n-1 3%*n];

load(ind,il) = load(ind,il) + load1(i,3:5)'; % Eimf@E
displ(ind,il) = displ(ind,il) + load1(i,6:8)'; % EiSZ{I
end

end

ERFENRY MVICHHMTEZE R

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

% BEEHRADFBEHEICLEDBDEEHSARET —FICMNAS
for m=1:nmemb
nl = member(m,2); % Z#HiHm (1) DE=ES
n2 = member(m,3); % H#Him (2) DEEES
delx=node(n2,3)-node(nl,3);
dely=node(n2,4)-node(nl,4);

al = sqrt(delxkdelx+delyxdely);

cs = delx/al;

sn = dely/al;

T = 1[cs -sn@; sncs 0; 00 11; % EREZHEIT NI R

for il = 1:nload

pml = mload(1:3,m,il);
pm2 = mload(4:6,m,il);
inl = [3%n1-2 3*nl1-1 3*nl];
in2 = [3%n2-2 3%n2-1 3*n2];

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

BEYORIEY Y v 7 ADERK

% BRERERICLKIBEMORAIES MY U ZDERK
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % ZHODEIET R v I XEPHEEZERDEEZEZRY NI R
nl = member(m,2); % &#fiw (1) DEH=RES
n2 = member(m,3); % EH#HiE (2) DE=ES
index = [3*n1-2 3%n1-1 3%nl 3%n2-2 3%n2-1 3*n2]; % SHHEOBEHHEDES
skk(index, index) = skk(index,index) + TxkxT'; % #EEYIOEIE< R & R
end
% O—Z—XHICESEERZBERALZRBME< MU O X ICEHR
for nn = 1l:nnode % &iZ
if node(nn,2) == 3
sn = node(nn,5);
cs = sqrt(1l-snxsn);
T=1[cs -sn @; sncs 0; 0 0 1]; % EISFEERDEEEZT MY SR
index = [3%nn-2 3%nn-1 3%nn];
displ(index,:) = T' x displ(index,:); % EifZEfi% EiSREER (CZTH
load(index,:) = T' % load(index,:); % EiSREZESEIERICLETIR
skk(index,:) = T' x skk(index,:); % 2FEBEMORAIMLET MY 2 R &S EER(ICEHR
skk(:,index) skk(:,index) x T; % ©@EEEMOMIMET MY U R EZESEERICER
end
end

BHEREM ERXR/RDDEE
% HIRDIHERAEERT RS ML support EIER



for n=1:nnode
is = node(n,2);
index = [3%n-2 3%n-1 3%n];

if is == % BHRESADEE
support(index)=[0 0 0];
elseif is == 1 % BEIEXZEDIBE

support(index)=[1 1 1];
elseif is == 2 % EoXHEDEES
support(index)=[1 1 0];
elseif is == 3 % EY - O—5—%#HFDEHEE
support(index)=[0 1 0];
end
end

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

[}

% EMMBEMOBHEDKZSUVERTEHS 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,:)-kfsxdispl(inds,:)); % RIDELEMEKDS
load(inds,:)= ksfxdispl(indf,:)+kssxdispl(inds,:); % KRHDEISERNERKDH B

% O—S—XaDEAEETCRINEEMEHSNERERIEZERICRT
for nn=1:nnode % Ei&
if node(nn,2) == 3
sn = node(nn,5);
cs = sqrt(1l-snxsn);
T=1[cs -sn @; sncs 0; 0 0 1]; % EISEEROEZEERTNIIR
index = [3%nn-2 3%nn-1 3xnnl;
displ(index,:) = T % displ(index,:); % EiSZEfi%EERIER(CLTH
load(index, :) T % load(index,:); % EiSfREZHEEFIERICLTHR
end
end

BHImICERT %7

% BHEmHDFE
for nl=1l:nload
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % SHOBIET ) v IR k EEMEEZROEEZELTHRIMIIR T
nl = member(m,2);
n2 = member(m,3);
index = [3%n1-2, 3%nl1-1, 3%nl, 3%n2-2, 3*n2-1, 3*n2];
mforce(1:6,m,nl) = kkT'x displ(index,nl); % ZR#tizH
end

end

% BHMimAIC. BHOBEERBEEZZENREHLE S,
mforce = mforce + mload;
ANT—7DERT
BEYMOEERT—YDERR

fprintf('\n skkkk FREERIR sekk\n\n') ;
sokkokk FRERZATR kelokokok
fprintf(' %s\n\n', title);

ex13_2a

fprintf (' stk AT —4F skrkk\n\n') ;



sk AJIT—4 sorkorok
fprintf(' HBEZEIE:\n\n');
HIBRIE:
fprintf(' Eim% = %d &#HE

%d  TAESEMEE = %d \n\n', nnode, nmemb, nload);

iR =8 M =9 WERMGH =1

MRICEY 57— 5 DRE

fprintf(' HEMHET —% :\n\n")
PR — 5

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

E
G

2.000e+04 ( kN / mm *x2)
9.000e+03 ( kN / mm *x2)

EimICEY 57T — Y DRE

fprintf(' &7 —4:\n\n")

HimT—4:
fprintf([' &is *HF R A—>—0DfEED\n '
'B5 gL x(%4s) y(%4s) sin 6\n'], unitl,unitl);
fim X EEAZ A—>—DEED
&5 G 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
EHHICET B 2T—IDRT
fprintf('\n &#FF7—%1:\n\n")
BHT—41:
fprintf([' =4 Eis= EHaxH BHMES A Bl @2 \n '
'BES  1lim 2% W 28 ( %s) cos sin (% ) (% )\n'l,unitl,unitl,unitl)
BB Eim EHaxH BHMRS FE Bl B2
BEBE 1% 2% 1% 2i% ( mm) cos sin (mm ) ( mm)

for i=1:nmemb
if member(i,4) == 0



fix1l="'fix"'; fix2='fix

elseif member(i,4) == 1
fixl='pin'; fix2='fix';

elseif member(i,4) == 2
fixl='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
dely=node(n2,4)-node(nl
al

cs = delx/al;
sn = dely/al;
rgdl = member(i,7);
rgd2 = member(i,8);

fprintf(' %3d %3d %3d

%4s

»3);
N H
sqrt(delxxdelx+delyxdely);

%4

S

%6.1f

%6.3T %6.3f %6.2T %6.2f\n',...

member(i,1), nl,n2,fix1,fix2,al,cs,sn,rgdl, rgd2)

end
1 1 3 fix fix 5000.0 0.000 1.000 0.00
2 3 5 fix fix 5000.0 0.000 1.000 0.00
3 5 7 fix fix 5000.0 0.000 1.000 0.00
4 2 4 fix fix 5000.0 0.000 1.000 0.00
5 4 6 fix fix 5000.0 0.000 1.000 0.00
6 6 8 fix fix 5000.0 0.000 1.000 0.00
7 3 4 fix fix 10000.0 1.000 0.000 0.00
8 5 6 fix fix 10000.0 1.000 0.000 0.00
9 7 8 fix fix 10000.0 1.000 0.000 0.00
fprintf('\n ##7—%2:\n\n")
B T—42:
fprintf([' &b B
'BE (%4s%%2) (%4s%%4) (%45%%2)
EB#t EE BIE_XRE—AV b BMHAMKMEE KR

B5 (- mmxx2) (

for i=1:nmemb

mmxx4 )

[SERSES IS BN SIS

.00
.00
.00
.00
.00
.00
0.00
0.00
0.00

MIEZRE—XA> b EHEAMBERE FREE\n !
k\n'], unitl, unitl, unitl)

(

mmx2 )

K

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(nl,4);
al = sqrt(delxxdelx+dely*xdely);
rgdl = member(i,7);
rgd2 = member(i,8);
aln = al - rgdl - rgd2;
if akappa ==
aq = 0;
elseif G ==
aq = 0;
else
ag = a/akappa;
end
fprintf(1,' %3d %10.3e %10.3e
disp('")
end
1 1.000e+12 5.000e+07 8.333e+11 1
2 1.000e+12 5.000e+07 8.333e+11 1
3 1.000e+12 5.000e+07 8.333e+11 1
4 1.000e+12 5.000e+07 8.333e+11 1
5 1.000e+12 5.000e+07 8.333e+11 1
6 1.000e+12 5.000e+07 8.333e+11 1
7 1.000e+12 2.000e+08 8.333e+11 1
8 1.000e+12 2.000e+08 8.333e+11 1
9 1.000e+12 2.000e+08 8.333e+11 1

%10.3e

.200
.200
.200
.200
.200
.200
.200
.200
.200

%6.3f \n', member(i,1),

a,

ai, aq, akappa)



BmAEICET ST —YDRR

fprintf('\n EimFET—%:\n\n")
HiSRET—%:

fprintf([' &=
'O

fism HAEE
&5 Px Py

WE
ESE

fim HSERE
&5 Px Py Mz

[szr,~] = size(loadl);
for i=l:szr
il = loadl(i,1);
n load1(i,2);
ind = [3%n-2 3*n-1 3*nl;
fprintf(' %3d %3d %10.3e

%10.3e

%10.3e

Mz

SEHIZ AL
ux uy

%10.3e

SEHIZAI\N" ...
ux uy
0z
%10.3e  %10.3e\n’',

0z\n'l)

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
1 5 5.000e+01 0.000e+00 0.000e+00
1 7 8.000e+01 0.000e+00 0.000e+00
BMEEICET ST —YDERR
fprintf('\n BHHFET—%:\n\n")
BHRET—4:
fprintf([' E H#H BHEE(L) iR
' &t BS Px1 Pyl
WE B BHEE(L)
Mt BS Px1 Pyl Mz1
[szr,~] = size(load2);
for i = 1:szr
il = load2(i,1);
m = load2(i,2);

fprintf(' %3d %3d %10.3e %10.3e

%10.3e

0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00
Mz1 Px2

BRHTRTEE (2) 3
Px2 Py2

%10.3e

%10.3e

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

ERHATRIE (2) ¥\n''
Py2

Mz2

%10.3e\n"',

Mz2\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

SEERORT

EiRfE & RAODRT

fprintf('\n skkk EiRFEERT *kkkk\n\n')
sototorok BIATIE & RS soborork

for nl=1:nload

fprintf(' FEXRMGES: %3d\n', nl)

fprintf(' \n')
fprintf(' &= Px Py

%10.3e

0.000e+00

Mz\n')

\n',

fprintf(' &S (%4s) (%4s)
for nn = 1l:nnode
fprintf(' %3d %10.3e %10.3e .
nn, load(nnx3-2,nl), load(nnx3-1,nl), load(nn*3,nl))
end
fprintf(' \n')
end

HEXHES: 1

#is Px Py Mz

0.000e+00

0.000e+00

(%4sx%4s) \n', unitf, unitf, unitf, unitl)



BE5 ( kN)

-8.000e+01
-8.000e+01
.000e+01
.000e+00
.000e+01
.000e+00
.000e+01
.000e+00

S 00 Ul W

HREMDRT
fprintf('\n stkk

sopbolok BRZERL *kkokok

for nl=1:nload

( kN) ( kN mm)
-1.395e+02 2.274e+05
1.395e+02 2.274e+05
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00
0.000e+00 0.000e+00

EISRZNL srkk\n\Nn")

fprintf(' TEEHES: %3d \n', nl);

fprintf(' \n')

fprintf(' &i&

fprintf(' &S
for nn 1:nnode
fprintf (' %3d

ux uy O6\n")
(%4s) (%4s) (rad)\n', unitl, unitl)
%10.3e %10.3e %10.3e \n', ...

nn, displ(nnx3-2,nl), displ(nnx3-1,nl), displ(nnx3,nl))

end
fprintf(' \n')
end

WEXHES: 1

= ux

B ( mm)
1 0.000e+00
2 0.000e+00
3 1.176e+00
4 1.176e+00
5 2.463e+00
6 2.463e+00
7 3.264e+00
8 3.264e+00

MmN DRT

uy 0

( mm) (rad)
0.000e+00 0.000e+00
0.000e+00 0.000e+00
3.488e-11 -1.371e-04
-3.488e-11 -1.371e-04
5.331le-11 -1.069e-04
-5.331e-11 -1.069e-04
5.891e-11 -4.668e-05
-5.891e-11 -4.668e-05

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

sokkokk BRAAIRTT sorkork

fprintf([' T&E Z#

Px2
(%4s)

Px1
(%4s)

Pyl
(%45%%45s)

Mz1
(%4s)

Py2 Mz2\n' ...
(%4sx%4s)\n' 1, ...

unitf, unitf, unitf, unitl, unitf, unitf, unitf, unitl)

' & BF  (%4s)
TE Px1
M F5 ( kN)
for nl= 1:nl
for nm = 1l:nmemb
fprintf (' %3d
end
fprintf(' \n')
end
1 1 -1.395e+02
1 2 -7.371e+01
1 3 -2.241e+01
1 4 1.395e+02
1 5 7.371e+01
1 6 2.24le+01

Pyl Mz1 Px2 Py2 Mz2
( kN) ( kNx mm) ( kN) ( kN) ( kNx mm)
%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))

8.000e+01
6.500e+01
4.000e+01
8.000e+01
6.500e+01
4.000e+01

2.274e+05
1.565e+05
8.796e+04
2.274e+05
1.565e+05
8.796e+04

1.395e+02 -8.000e+01
7.371e+01 -6.500e+01
2.241e+01 -4.000e+01
-1.395e+02 -8.000e+01
-7.371e+01 -6.500e+01
-2.241e+01 -4.000e+01

1.726e+05
1.685e+05
1.120e+05
1.726e+05
1.685e+05
1.120e+05



1 7 1.500e+01 -6.581e+01 -3.290e+05 -1.500e+01 6.581e+01 -3.290e+05
1 8 2.500e+01 -5.130e+01 -2.565e+05 -2.500e+01 5.130e+01 -2.565e+05
1 9 4.000e+01 -2.241e+01 -1.120e+05 —4.000e+01 2.241e+01 -1.120e+05

[
<

fprintf(1,' skokk FTEET srk\n\n')

sxkkk FTEIRT skokkokk

BONKHERGRZFE > T, THETABTHEHOOHITE—AY NREERL, RAZLXATDERDLSICH S,

1120
_ 112.0
112.0
2565
879 %79
168, 168.5
756.5
3290
_156.5 S is6s
172.6 172.6
329.0
2274 -<«— 80 KN 2274 -«— 80 kN
sz;r A KNm \1‘,4 2274 kKNm
139.5 kKN 139.5 kKN

CDFATRI VT NATEALTWSRABDESE

O\o

function [k,T] = stiff(m,member,node,E,G)

% EBHMAIE<T MY v O REBEEBRT N U ADEE

% {p1} = [k111x{d1} + [k121%{d2}

% {p2} = [k211x{d1} + [k22]x{d2}

% ERICKY. BHEERICKIBHEEBOEAM {d1}, {d2}&#mEoish {pl}, {p2}
% DERERITEHBHOBEFEXDFRE

% k = [k11, k12; k21, k22] (6x6)

% EXRDB,

% X/,

% {p'} = [TI{p} {d} = [TI{d'}

% L1ED, BEEERLBHMEEROERY NI IR [TIEKDH S,

nl = member(m,2); % WD (1)-mDESES
n2 = member(m,3); % EBHD (2)-mDEAES
ipin = member(m,4); % BRH DIREBOIER M

a = member(m,5); % SR DEIEIE

ai = member(m,6); % ERHADBIE 2 RE— A2 b
rgdil = member(m,7); % WD (1)-IHDORAIERE
rgd2 = member(m,8); % ERMD (2)-tmDEIZEEK S
kappa = member(m,9); % BIEORIREE K

x1 = node(nl,3); % BRMD(1)-8HmD x FEE
x2 = node(n2,3); % EB#AD(2)-4mdD x FEE
y1l = node(nl,4); % D (1) -IHD y EE
y2 = node(n2,4); % EBHD(2)-iHD y FEEE
delx = x2 - x1;

dely =y2 - yl;

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

sn = dely/al;

ale = al-rgdl-rgd2; % Mlisi&RO\=EERHFOES
eal = Exa/ale;

ei = Exai;



if kappa ==

aq = a;
ss = 0;
elseif G ==
aq = a;
ss = 0;
else
aq = a/kappa; % BIHAEEIEE
ss = 1/(Gxagx*ale);

end

O\o

EMETBMYUSR [F] = [fb] + [fs] (FEEKREMISEMIZIHFE)
[fb] BRIFERRS
[fs] HABERERS
indf BHEEABHMTEMZRRL TOVEVERHE
inds BEEABMTEMEARL TWSEHE
[Hel $h&~ hUS R

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

O\o

\°

s B4 0D i S ST

if ipin ==
indf = [4,3,6];
inds = [1,2,5];
fb = [1/eal,0,0; 0,ale/(3%ei),-ale/(6xei); 0,-ale/(6xei),ale/(3xei)];
fs = [0,0,0; 0,ss,ss; 0,ss,ss]; % HAKZER
He = [1,0,0; 0,-1/ale,-1/ale; 0,1/ale,1/alel;

% (1)-HmE>. (2)-iRDER
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)-tmAsEd, (2)-msE>
elseif ipin ==

indf = [1,3];

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

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

% MRS 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;

% AligZzfRO = ESRMORIE< MY IR [K]
k = zeros(6,6);
kff = inv(F);

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

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

% B DIHED S & EESM 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;

% Mgz ERELLEBHEET U SR (K]
k = Hg * k x Hg';

% BEEZEHBmIT MYy IR [T]
t = [cs -sn @; sn cs 0; 0 0 11;
T = [t, zeros(3);zeros(3), tl;






