12 DR EE REH
o1 (c)

clear; format shortG

BHY

TROIZ/CFEMPEESHEICEAL T, —KROMOMENERITZIEE (TERKHE1) . KFLE—&RIGOHRENDOES
#2385 @\ELH2) OBED, FNThOFTABHEORNERDZ, HIRBESLEMBESEROERD T, B
firld, ADKN, RSHAmme& T 3, MM OREPHEIANZREE, SMETED 0.5 x0.5m OEAFERE, ¥V IEE
205 % 10°kN/mm? &9 3,

20 kN/m
N S O 0 A
® ® @ 8
©) 4m
@ - Y
4m
7
o7
l 6 m l 4 m ! 4 m

#fEtE
BEBE—XY ML, C= %wﬂ DARIELD, Cy= %20>< 62 = 60kNm = 60000 kNmm

Cy=Ceg = 11—2 X 20 X 4% = 26.67kNm = 26666kNmm

WrEfE (&, A = 500 x 500 = 250000 mm?

BRI RE—X Y NE, I= 51_23 OARIckD, I= %25003 = 5.208 x 10°mm*

YYUEEE E=205x10°kN/m> &9 3%,
BEYMOEERT—5

title = 'ex12-1c'; % RERW (BFOBRIREDIER)
unitl = 'mm'; % EEDHEf

unitf = 'kN'; % FDEfAL

nnode = 8; % EiZ=M#E

nmemb = 7; % ERHDE

nload = 2; % WEFHDH

MEICET 357 —%

IRTOFMOMBERE. ROEZE> THESND, G=0DHHICE, TMOBAKETRIIEREND,

205000; % HMHEODYUFE (B kN/mm™2)
0; % MHOEAREMERE (B4 : kN/mm™2)

E
G
fmicEAI37—%

MRS EICHRICETZT—YERET %, HRESIFINSIEUHT nnode FTDEET %,

o REIBER. SiRCEI, (1) HRES. 2 IROXERGZRTHE. 3) BEEFRTOHRDMUED x FE
F (AAZE) . 4) BEERRTOHROMUED y ER (ERAEE) « (5) XFROA—7— DM & EEEFERD
xBOAEDHEE 6 D sin 6DfE. DIEET B,

o HROXFRGZRIVER, BHHEEHR 0 BEXR: 1. EVXF 2, O—F7—XFH3&T 5,

node(1,:) = [1 1 0 0 01; % fiz1
node(2,:) = [2 0 0 4000 0]; % Hi=2
node(3,:) = [3 1 6000 0 0]1; % Ei=3



node(4,:) = [4 0 6000 4000 0]; % #iz4
node(5,:) = [5 1 10000 0 01; % HiZ=5
node(6,:) = [6 0 10000 4000 0]1; % Eis6
node(7,:) = [7 1 14000 -4000 0]; % Ei=7
node(8,:) = [8 0 14000 4000 0]; % #i=8

HHicBETdT—4
&, MICETZ2T—FERET %, BHUBESIE. 1D05E0HT nmemb £ TODEE T %,

. RTEIBMEEF. ZHMEIT. (1) BHES. 2) MO 1- 5D EES. (3) WM D 2-HDOEAES. (4) 2B DIFHER
DEFHBEEZRIHE. (5) IMOUEE. (6) BHOMEZRE—X > b (7) BHO1-HORIZES. (8) HMrD2-
mORAERE. (9) IMOETAMERICET 2HRFER k DIEET 2,

o IEMOIRIOERFEETRIHEIL. 0H5 3 OBENSEI, 1) MEE - 0. 2) 1- A E >, 2-HHEIE - 1. 3)
2-iEHE . 1EAEEE 20 4) WEHAEY (38T B,

e BEMOTAMEFRICETZHREE kX, MEABRICEDELZEREDZZENTISNTWS, BH. RAFE (E
AE) MEOHBEICIE 1.2 TH B,

member(1,:) = [1 1 2 0 250000 5.208e9 0.0 0.0 1.2]; % #B#41
member(2,:) = [2 3 4 0 250000 5.208e9 0.0 0.0 1.2]; % ER#42
member(3,:) = [3 5 6 0 250000 5.208e9 0.0 0.0 1.2]1; % ER#43
member(4,:) = [4 7 8 0 250000 5.208e9 0.0 0.0 1.2]; % EB#t4
member(5,:) = [5 2 4 ® 250000 5.208e9 0.0 0.0 1.2]; % EB#5
member(6,:) = [6 4 6 0 250000 5.208e9 0.0 0.0 1.2]; % &#B#16
member(7,:) = [7 6 8 ©0 250000 5.208e9 0.0 0.0 1.2]1; % EB#7

BRAEICETSIT—%

EIRICE<KEES U IFRFIZEMNOKRESZRTET . BHOHSICHES UL FREZMIMERT 2 & EICiE. BER
RHoBOT—9%BMNT %5, AEFGHESHIEUFER, FNSEITRTAUFERGEO—EE L TEDkbNhS, fiS
AEHNVEDBRWEETH, BHIAFEEIRTCEAL LEY I —DT—IN—D2ULERETHZDTEET %,

- RETIER BIRICECHESLR () AERMES. 2 BIRES. Q) BEEERERTRINICHED x ARAK
2P, DHIE, (4) BEBRBERTRSNICHAED y TRAKD P,OHIE. (5) BEEFERTRINLTEDE—X VK
M DB, (6) BEEFERTRSNICEHRD x AEADEHZEA., (7) BEERERTRSINICERD y FRDBHIE
i, (8) BERZRTRENIEHRD REIEEAET 3,

loadl(1,:) = [2 2 50 0 0 0 0 0]l; % EiSWE

HBMEEICETZIT—F
FRREEEDOERYT 28MHIE. FREEOAZE%Z., M EICBFT 2, TRGTEDOERT IBPHMHIEVNEETD, i
HEZIRTEOE LY —DT—IN—D2ULRETHIDTEET o

. BEHROEMICHEIMEAT DL EIIF. DERETOHDT—IEZBNTES, WELHESHIEUAEIR, Fh
S5FINTEAUHTEREO—EBE L TEDTbN 5,

e ARRUVUTZLTIE, PEREOKRETI%E, EEHRKRDDEETIEET %o

e HEITIZT—HIE. ML, (1) TEXEES. (2) BHES. (3) BHEERTELZ 1-EOBRERRAD x
AR P, OBIE. (4) BMEZERTRU 1-HOEEHRRAD y AHKRS P, DBIE. (5) BHEERTERU
1-IROEERE—A Y ~ M, OB, (6) MEZER TR U 2-ROBEEHRRAID x AEKD P, OHE. (7) T4
BERR TR U 2-DEE®RR DD y FREKLD Py, DB, (8) BMERRTRUC 2-IHDEEHRE—X >~ My, D

BIETH B,
o BMEEROX-BIE. BHMO1-ENS 2-iKICANSHE ET D, BMEERRO y-#d. x-BH 5 REEHED IC0E
BiELlcREEY %,
load2(1,:) = [1 5 0 60 60000 0 60 -60000]; % TAERM1
load2(2,:) = [1 6 0 40 26666 0 40 -266661; % fArESEMHF1
load2(3,:) = [1 7 0 40 26666 0 40 -266661; % farESRMF1
load2(4,:) = [2 5 0 60 60000 0 60 -60000]; % fTESM2
load2(5,:) = [2 6 0 40 26666 0 40 -266661; % TATESM2
load2(6,:) = [2 7 0 40 26666 0 40 -266661; % TArESMF2

EALEIC X BBITDORT

% {FRT3ELES
load = zeros(nnodex3,nload);

= EEmENS ML
displ = zeros(nnodex3,nload);

EmZERNYT bV

o o°



sk = zeros(6,6); % HORET M) v IR
skk = zeros(nnodex3,nnodex3); % BE&EYMOHIETFY v IR

mload = zeros(6,nmemb,nload); % BHEEDETEHRN (AHhT—%)
mforce = zeros(6,nmemb,nload); % ZpHHHN (HAhTF—%)

o°

support= zeros(1,nnodex3); THEEH BREM) 2RI B

HREAERY ML EHREMNRY MLDOIER

% EimE MmN
[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) + loadl1(i,3:5)'; % Ei=fA=E
displ(ind,il) = displ(ind,il) + load1(i,6:8)"'; % EisSZEfI
end
end

HRETENY MUICERMTEZER

% ERMTAIE
[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)'; % EEwmRAH
end

end

% BEHRADHFEEFEICLEDBDEHASRET —FICINZAS
for m=1:nmemb
nl = member(m,2); % ZpHtim (1) OEISES
n2 = member(m,3); % E#Him (2) OHSES
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 = 1[cs -sn@; sncs 0; 00 11; % EBELBEITNYIR

for il = 1:nload

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

in2 = [3%n2-2 3*n2-1 3*n2];
% M DBEIEIHRR N EREEERICERLFEEZHICOTHESTECMET S
load(inl,il) = load(inl,il) - Txpml;
load(in2,il) = load(in2,il) - Txpm2;
end
end

BEYORIEY kY I ZDIER

%5 BRERERICKIBEMORIET MY 2 ZDERK
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % ERHDEIEYRY v o REBMEEZEROEZELZHBRT MY IR
nl = member(m,2); % E#im (1) DEHLES
n2 = member(m,3); % 3pHtixm (2) DEISES
index = [3%n1-2 3*nl-1 3%nl 3%n2-2 3%n2-1 3*n2]; % SHHEDOEHHEDES
skk(index,index) = skk(index,index) + T*kxT'; % #&&EMOREIE~ MU S R
end
%S O—S—XAICHAEEREBERALZRMY MY S R ICEHR
for nn = 1l:nnode % Eis&S
if node(nn,2) == 3
sn = node(nn,5);
cs = sqrt(l-snxsn);
T=[cs -sn 0; sncs 0; 0 0 1]; % EiSEEZERDEEZELT NI IR



index = [3*nn-2 3%nn-1 3%nn];
displ(index,:) = T' x displ(index,:); % EiSZfI%ESREERICZH
load(index,:) = T' % load(index,:); % EiSfRE% & SEIERICLTIR
skk(index,:) = T' x skk(index,:); % 2@FEEMORAIET MY 2 R EEH S EER(ICEHR
skk(:,index) skk(:,index) x T; % ©@EEESMORIMET MY O R EESEERICER
end
end

EHESRZEM EXRRNDEE

% EimDZIFEMGEERT I ML support ZERK
for n=1l:nnode
is = node(n,2);
index = [3%n-2 3%n-1 3%n];
if is == % BHEISDIZE
support(index)=[0 0 01;
elseif is == 1 % EEXENHEE
support(index)=[1 1 11;
elseif is == 2 % ErXHEDEES
support(index)=[1 1 0]1;
elseif is == 3 % E> - O—5—XEDIEES
support(index)=[0 1 0];
end
end

% BMNKRMTHZEHAEDESVERTEHI indf Z/ERK
indf = find(support==0);

[}

% ZMHPBEHMOBEBREDEZSVERTHTI inds ZIERK
inds = find(support);

% RHIDEMERNERDD

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

displ(indf,:)= kff\(load(indf,:)-kfskdispl(inds,:)); % KRHMDESZLZERKDHD
load(inds,:)= ksfxdispl(indf,:)+kssxdispl(inds,:); % KRHMDEIERNERKDD

% O— o —XaDEAEBIECREINAEEMEHSNERERIZERICRT
for nn=1:nnode % &iZ
if node(nn,2) ==
sn = node(nn,5);
cs = sqrt(l-snxsn);
T=1[cs -sn @; sncs 0; 0 0 1]; % EIREERODEEZRT NI IR
index = [3%nn-2 3*nn-1 3*nn];
displ(index,:) = T % displ(index,:); % EiSZfizEEHIER(CLTH
load(index, :) T % load(index,:); % EiSfMEsEEEER(CLETH
end
end

BHAmICERY 5N

% ERtAm A DETE
for nl=1:nload
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % ZBHMOEIEY ) vIR k EHHMEZROEZERTNIIR 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%n2l];
mforce(1:6,m,nl) = kkT'x displ(index,nl); % &R
end

end

% EMIHAIC, BHMOBEEHFEEZELREHLE S,
mforce = mforce + mload;

ANT—=9DRE
BEYOEET—Y ORTK



fprintf('\n skkkx FRRERFR sokkrk\n\n');

solokokok FREEGTR kookook

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

ex12-1c

fprintf(' swkkk ANIT—%F skkk\n\n');
sfokrkk ANNT —F sokoropok
fprintf(' HBEZEIE:\n\n');
HBEIE:
fprintf (' EimZl = %d BHE = sd FTEFEHEFE = %d \n\n', nnode, nmemb, nload);
Him#y = 8 ERME =7 WERMGH =2
HMEICET 27T —5 DR
fprintf (' HEEFET—%:\n\n")
HHEET -4

fprintf(' E = %8.3e ( %5 / %S *x2) \n G = %8.3e ( %S / %S **2) \n\n',
E, unitf, unitl, G, unitf, unitl);

E
G

2.050e+05 ( kN / mm *x*2)
0.000e+00 ( kN / mm *k2)

HRICEAT ST —IDRT

fprintf(' Ei=7—%:\n\n")

fmT—4:
fprintf([' &= X% BEE O—>—0DfEZD\n'
3= S x(%4s) y(%4s) sin O\n'], unitl,unitl);
B s B O—>—DEED
&5 EJES x( mm) y( mm) sin 0

for i=l: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 0.0 4000.0 0.0
3 fix 6000.0 0.0 0.0
4 6000.0 4000.0 0.0
5 fix 10000.0 0.0 0.0
6 10000.0 4000.0 0.0
7 fix 14000.0 -4000.0 0.0
8 14000.0 4000.0 0.0

BHICET Z2T—FDRT
fprintf('\n ##7—%1:\n\n")

BMT—41:



fprintf([' 3P+ Eis
' /B 1 2l lim 28

ESE S

cos

BHMES
( %s)

A

Bt Eis ERXE HHRS
BS 1F 2% 1% 2i% ( mm)
for i=1:nmemb

if member(i,4) == 0
fix1l="fix"'; fix2='fix"';

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

elseif member(i,4) ==
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,3);

dely=node(n2,4)-node(nl,4);

al = sqrt(delxxdelx+delyxdely);

cs = delx/al;

sn = dely/al;

rgdl = member(i,7);
rgd2 = member(i,8);
fprintf(' %3d %3d %3d %4s

end

NOoO U WN R
SO BN NUWR
0o 0O AN

fix
fix
fix
fix
fix
fix
fix

fix
fix
fix
fix
fix
fix
fix

fprintf('\n ZHF—%2

WHT—42:
fprintf([' &%
' B
il FrTE A
&5 (- mmxx2)

for i=1:nmemb
a
ai

4000.
4000.
4000.
8000.
6000.
4000.
4000.

SIS IS IS IS S

:\n\n')

B E R

(%45%%x2)

%4s

i N S I ST ST S

.000
.000
.000
.000
.000
.000
.000

sin

%6 .
member(i,1), nl,n2,fix1,fix2,al,cs,sn,rgdl, rgd2)

SIS IR I S S S

1f

.000
.000
.000
.000
.000
.000
.000

(%4s%*4)

A
cos sin
Bl EE2
(mm ) ( mm)

M1
( %s

)

@izk2 \n
(%s )\n'l,unitl,unitl,unitl)

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

[SEESENSTCSIN S BN SIS

.00
.00
.00
.00
.00
.00
.00

[SEESENSTIN SIS BN SIS

.00

00

.00
.00

00

.00
.00

(%45%%x2)

BB ZRE— X2 b BMEAMBEE AR GRE

(

mmsok4 )

member(i,5);
member(i,6);

akappa = member(i,9);

nl
n2
delx
dely
al
rgdl
rgd2

member(i,2);
member(i,3);
node(n2,3)-node(nl,3);
node(n2,4)-node(nl,4);
sqrt(delxxdelx+delyxdely);
member(i,7);
member(i,8);

aln = al - rgdl - rgd2;
if akappa ==
aq = 0;

elseif G ==

0

aq = 0;

else

aq = a/akappa;

end

fprintf(1,' %3d

member(i,1), a,

disp('")
end

(

mmsk2 )

%10.3e
ai, aq, akappa)

K

%10.3e

%10.3e

BIEZRE—A2 b BHEAKBEE FIRERE\n'
kK\n'l, unitl, unitl, unitl)

%6.3f \n',



.500e+05
.500e+05
.500e+05
.500e+05
.500e+05
.500e+05
.500e+05

NOoO U, WN
N NNNNNDN
(S BN, RO, B, R RO RN, |

.208e+09
.208e+09
.208e+09
.208e+09
.208e+09
.208e+09
.208e+09

BRmEEICET ST —YDRT

fprintf('\n EiE@mET—

HmmET—%:

fprintf([' W& A
' R#E ES

HE  Ha  HEEE
R BS  Px

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

#:\n\n')

HRAE
Px

Py

3%n];
%10.3e

[SEESEN SIS BN S I SIS

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

Py

Mz

%10.3e

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

PR R R R R

Mz

IR

ux

%10.3e

HRHIZERI\N'

ux

uy

%10.3e

%10.3e

0z

uy

%10.3e\n"',

il, n, load1(i,3), loadil(i,4), loadl(i,5), loadl(i,6), loadl(i,7), loadl(i,8))

end

2 2 5.000e+01

BHFHEICETZT—FDRT

fprintf('\n ZHHTET—

BHHEET—4:

fprintf([' ®E &#
'Rt 'S

HE B BHEE(L R
Xt &S Px1

[szr,~] = size(load2);
for i = 1l:szr
il = load2(i,1);
m = load2(i,2);
fprintf(' %3d %3d

il, m, load2(i,3), load2(i,4), load2(i,5),

end

1 5 0.000e+00
1 6 0.000e+00
1 7 0.000e+00
2 5 0.000e+00
2 6 0.000e+00
2 7 0.000e+00

HREBERORT

HRAE ERADDRTR

0.000e+00 0.000e+00
% :\n\n')
ERMTRIE (1) i
Px1 Pyl
Pyl Mzl
%10.3e %10.3e

.000e+01
.000e+01
.000e+01
.000e+01
.000e+01
.000e+01

Ao~ prO

.000e+04
.667e+04
.667e+04
.000e+04
.667e+04
.667e+04

N NONNO

fprintf('\n skikx EIRFEERA wkkk\n\n')

shkokok BIRTE ERTT Sobokorx

for nl=1l:nload

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

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

Px

Py

0.000e+00 0.000e+00 0.000e+00
BRMATETE (2) 3m\n'
Mz1 Px2 Py2
EHTRIE (2) i
Px2 Py2 Mz2
%10.3e %10.3e %10.3e %10.3e\n",

[SEESEESENSENSENS)

.000e+00
.000e+00
.000e+00
.000e+00
.000e+00
.000e+00

Mz\n')

Ao~ pbrO

.000e+01
.000e+01
.000e+01
.000e+01
.000e+01
.000e+01

load2(i,6), load2(i,7), load2(i,8))

.000e+04
-2.
-2.
-6.
-2.
2.

667e+04
667e+04
000e+04
667e+04
667e+04

0z\n'])

Mz2\n'])



fprintf(' &S (%4s) (%4s) (%4s%%4s) \n',
unitf, unitf, unitf, unitl)
for nn = 1l:nnode
fprintf(' %3d %10.3e %10.3e %10.3e \n', ...
nn, load(nn*3-2,nl), load(nn*3-1,nl), load(nnx3,n1))

end
fprintf(' \n')
end

WERMES: 1

=

B Px Py Mz

&5 ( kN) ( kN) ( kNx mm)
1 1.277e+01 5.564e+01 -1.442e+04
2 0.000e+00 -6.000e+01 -6.000e+04
3 -9.957e+00 1.073e+02 1.569e+04
4 0.000e+00 -1.000e+02 3.333e+04
5 -5.463e-01 8.123e+01 3.112e+03
6 0.000e+00 -8.000e+01 0.000e+00
7 -2.270e+00 3.587e+01 6.642e+03
8 0.000e+00 -4.000e+01 2.667e+04

HEXRMGES: 2

B Px Py Mz

&5 ( kN) ( kN) ( kNx mm)
1 -4.360e-01 4.968e+01 1.822e+04
2 5.000e+01 -6.000e+01 -6.000e+04
3 -2.752e+01 1.047e+02 5.356e+04
4 0.000e+00 -1.000e+02 3.333e+04
5 -1.742e+01 8.416e+01 3.986e+04
6 0.000e+00 -8.000e+01 0.000e+00
7 -4.630e+00 4.148e+01 1.649e+04
8 0.000e+00 -4.000e+01 2.667e+04

HIRZERMDORT

fprintf('\n sk HISZERL sokkkk\n\n ")
sopkolok BEZERL kokokokok
for nl=1l:nload

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

fprintf(' &is ux uy O\n")
fprintf(' &5 (%4s) (%4s) (rad)\n', unitl, unitl)
for nn = 1l:nnode
fprintf(' %3d %10.3e %10.3e %10.3e \n', .
nn, displ(nnx3-2,n1), displ(nn*x3-1,nl), displ(nnx3,n1l))
end
fprintf(' \n')
end

WERMES: 1

B ux uy 0

&5 (- mm) ( mm) (rad)
1 0.000e+00 0.000e+00 0.000e+00
2 1.958e-05 -4.342e-06 -4,169e-08
3 0.000e+00 0.000e+00 0.000e+00
4 1.808e-05 -8.372e-06 1.583e-08
5 0.000e+00 0.000e+00 0.000e+00
6 1.786e-05 -6.340e-06 -7.567e-09
7 0.000e+00 0.000e+00 0.000e+00
8 1.769e-05 -5.599e-06 1.825e-08

WEXHES 2



#im ux uy 0
&5 (- mm) ( mm) (rad)
1 0.000e+00 0.000e+00 0.000e+00
2 1.322e-04 -3.877e-06 -6.500e-08
3 0.000e+00 0.000e+00 0.000e+00
4 1.264e-04 -8.171e-06 5.549e-09
5 0.000e+00 0.000e+00 0.000e+00
6 1.246e-04 -6.568e-06 -1.882e-08
7 0.000e+00 0.000e+00 0.000e+00
8 1.243e-04 -6.474e-06 1.518e-08
BHEH DER
fprintf (' sokkkkx BRHAERA sokkkk\n\n')
sk BRAAIRTT skorokokok
fprintf([' @& 34 Px1 Pyl Mz1 Px2 Py2 Mz2\n'

' X4 BB (%4s) (%4s) (%4sx%4s) (%4s) (%4s) (%4sx%4s)\n'],
unitf, unitf, unitf, unitl, unitf, unitf, unitf, unitl)

WE & Px1 Pyl Mz1 Px2 Py2 Mz2
&5 ( kN) ( kN) ( kNx mm) ( kN) ( kN) ( kNx mm)
for nl= 1:nl

for nm = 1l:nmemb
fprintf(' %3d %3d %9.2e %9.2e %9.2e %9.2e %9.2e %9.2e\n', ...
nl, nm,mforce(1,nm,nl),mforce(2,nm,nl), mforce(3,nm,nl),...
mforce(4,nm,nl),mforce(5,nm,n1l), mforce(6,nm,nl))

end
fprintf(' \n'")
end

1 1 5.56e+01 -1.28e+01 -1.44e+04 -5.56e+01 1.28e+01 -3.67e+04
1 2 1.07e+02 9.96e+00 1.57e+04 -1.07e+02 -9.96e+00 2.41le+04
1 3  8.12e+01 5.46e-01 3.11le+03 -8.12e+01 -5.46e-01 -9.27e+02
1 4  3.59e+01 2.27e+00 6.64e+03 -3.59e+01 -2.27e+00 1.15e+04
1 5 1.28e+01 5.56e+01 3.67e+04 -1.28e+01 6.44e+01 —6.29e+04
1 6 2.82e+00 4.29e+01 3.87e+04 -2.82e+00 3.7le+01 -2.71le+04
1 7 2.27e+00 4.41e+01 2.80e+04 -2.27e+00 3.59e+01 -1.15e+04
2 1 4.97e+01 4.36e-01 1.82e+04 -4.97e+01 -4.36e-01 -1.65e+04
2 2 1.05e+02 2.75e+01 5.36e+04 -1.05e+02 -2.75e+01 5.65e+04
2 3 8.42e+01 1.74e+01 3.99e+04 -8.42e+01 -1.74e+01 2.98e+04
2 4  4.15e+01 4.63e+00 1.65e+04 -4.15e+01 -4.63e+00 2.05e+04
2 5 4.96e+01 4.97e+01 1.65e+04 -4.96e+01 7.03e+01 -7.84e+04
2 6  2.20e+01 3.44e+01 2.19e+04 -2.20e+01 4.56e+01 -4.44e+04
2 7 4.63e+00 3.85e+01 1.46e+04 -4.63e+00 4.15e+01 -2.05e+04

[
5

fprintf(1,' scekkk FTEIET sekkx\n\n')

sokkokk FTEIRT  skekokokok

BoONHERBRERE>T, HMITE—XAY MNHEERL, RAZTATZERDELSICBS,
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function [k,T] = stiff(m,member,node,E,G)
% ERMREIE MY v O REEEERT MY O ADFE

% {p1} = [k111x{d1} + [k12]x{d2}
% {p2} = [k21]*{d1} + [k22]x{d2}
% ERICKY, BMEERICLZEBHIHMOEAM {d1}, {d2}&HEmEOmA {pl}, {p2}

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

% EKH B,

% E£7=.

% {p'}t = [Tl{p} {d} = [T1{d'}

% &L1nB, BREFEREBHEZROEBRI NI R[TIEZKDS,

nil = member(m,2); % EBHD (1)-HmDEaEs
n2 = member(m,3); % BHD (2)-IHDESES
ipin = member(m,4); % ER# DImER DI

a = member(m,5); % ERHTDRIETE

ai = member(m,6); % ERMDBIE 2 RE—A > b
rgd1l = member(m,7); % EBHD (1) -ImDEIERE
rgd2 = member(m,8); % D (2)-THDAIEE S
kappa = member(m,9); % BIEDAAKFRE «

x1 = node(nl,3); % D (1)-tHD x EEE
X2 = node(n2,3); % EB#D(2)-4mD x EEE
yl = node(nl,4); % BHD(1)-IHD y FEE
y2 = node(n2,4); % BRHAD(2)-5RD y FELE
delx = x2 - x1;

dely =y2 - yl;

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

sn = dely/al;

ale = al-rgdl-rgd2; % MAIZZERROVZEERHORS
eal = Exa/ale;

ei = Exai;

if kappa ==



ss = 0;
elseif G == 0
aq = a;
ss = 0;
else
aq = a/kappa; % BMHAKKEE
ss = 1/(Gxagxale);

end

o°

FMTRULR [F] = [fb] + [fs] (BERAHMIZEMZIZE)
[fb] #aFZERRS

o°

%  [fs] HAMERERS

% indf BEEARPHTEMZEHRLTCOWVEVWBHE

% inds BEEARIBMTEMZEZWRLTCVS2EBHE

% [Hel 98~ rUO R

% BRH4 D S E

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)];
fs = [0,0,0; 0,ss,ss; 0,ss,ss]; % HAWMER
He = [1,0,0; 0,-1/ale,-1/ale; 0,1/ale,1/alel;

% (1)-SwAE>. (2)-Umh5ER
elseif ipin ==1

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)-dmAsEse. (2)-mAE>
elseif ipin == 2

indf = [1,3];

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

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

%S MmN EY (b3 XERH)
elseif ipin ==

indf = 4;

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

fb = 1/eal;

fs = 0;

He = [1; @; 0; 0; O];
end

F = fb + fs;

% Mgz RO 2 EERFORIMET Y SR (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 * kff x He';

% MHEOHEBDIEH & BEEM IO DBIHRICEAT 28U ESWVT MU SR [Hg]
Hgl =[100; 0 10; 0 rgdl 1];

Hg2 = [1 0 0; 01 0; 0 —-rgd2 1];

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

% MiigEZEELUAEBHBIEY YR K]
k = Hg * k * Hg';

BEEZBRT ) v OI R [T]
[cs —=sn @; sn cs @; 0 0 1]1;
[t, zeros(3);zeros(3), tl;






