F£13ZDEIRE REH|
o1

clear; format shortG

B

ROEVFEHREEWcO—F—XRICLDIERIND, BI2X— ML THRIZI00kN D THEAZEDAIMERT 2D DO
NEERIEICLDRD 2,

M OMEREITA =8 x 10°mm?. BIE_RE—AY MDY [ =100x 10°mm?*. PV IFEN E =20x 10°kN/mm?, th
RS MEREDY G = 9x 10 KN/mm? & F %, O—F—DEEZ D tana 1% 0.758F 2,
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HENOEET—
title = 'ex13_1'; % RERW (BAOBHIREDIFER)
unitl = 'mm'; % ESDE
unitf = 'kN'; % HDEAL
nnode = 3; % EiS#K
nmemb = 2; % EZR#EL
nload = 1; % RESEOH
THRICET 357 —%

IRTOFMOHMBELRE. ROEZE> THES NS, G=0DFEICE, M OBAKMERIZERSNS,

E = 20000; % ##HDOYoFE (B : KN/mm”2)
G = 9000; % HHOEABEMERE (BA: kKN/mm"2)

ﬁﬁll\\ ‘_ ﬁ?%?l—g
BARCLICHRICET 57— 5 £ RET 2. HAESFINSELHT nnode £TOEE T 3.

. HREIBMEIF. FimcEiE. (1) HERES. Q HROXFREEZRIHE. 3) BEEERTOHRDOMED x E
B (GREIE) . 4) BEEERTOHROMEBED y BE (EMEIE) . 5) XFROO—7—0HM & EEEIZERD
xBDOAEDAE 6 @ sin 6DE, DIEET S,

o HIAOXRFEGERIVER, BEHESR 0. EEXF: 1. EVIXF 20 O—F—XFH3 &9 5,

node(1,:) = [1 2 0 0 01; % HiZs 1(A) DHRTE
node(2,:) = [2 0 1000 0 0]; % HiZm 2(H3R) OREE
node(3,:) = [3 3 2000 0 0.751; % Eism 3(B) DFREE
BIicEETd2T—%

M Elc, BMICBEIZT—YERET %o BMESIE 1H5EUHT nmemb X TDEE T %,

e RETBMEIF. BMMEIC. (1) BHES. (2) D 1-IHOEHAETS. (3) M D 2-IHDEISFS. (4) EBH DiFER
DEFmEFZRIHE. (5) IMOMERE. (6) BHOMEZRE—XA > b (7) BHO1-HORIZES. (8) M D2-
ImDORABRR S, (9) HOEAMEFRICET SIRFEH k DIEE T 5,

o EM ORI OERSEERITEIEIL. 0H5 3 DEEMNSEI, 1) mWiHERAI 0 0. 2) 1- A, 2-35HEIEE 1 1. 3)
2-IEAE >, 1AEEE - 2, 4) WHHAEY 1 3&F B,

e BEMOTAMZEFRICET Z2HREE kX, MAMRICEDELZEEREDZIEINTISNTWS, BH. BRAFE (E
F) MEOHBEICIE 1.2 TH 3,

o°

[1 1 2 0 8e3 200e6 0 o0 1.2]
[2 2 3 0 8e3 200e6 e o 1.2]

member(1,:)

Wit 1 ORFEME
member(2,:) RE

& 2 OREE

I
o°



BREEICETSdT—4

HRICB<EESG U IEBAEMORESIEZNRTET 2, EHOHRICHED U EFBEIZMIMMEAT D& EiCiE. BER
RHoBOT—9%BMNT 5, AEFGHESHIEURER, FNSEITRTAUFERGEO—EE L TEDkbNhE, iR
FENVEDHRWEAETD, BIAREEIRTCEOELEYE—DT 9D —DULERETHDIDTEET %o

o RETBER HRICECHECEI (1) TEREES. 2 HiRES. ) BEEFRRTRINICHED x A
7 P, DHIE, (4) BEEBERTRSNICAED y TRAKD P,OHIE. (5) BEEFERTRINLCTEDE—X VK
M DB, (6) BEEFERTRSNICEHRD x AADEHZEA., (7) BEERERTRINICERD y FRDBHIE
i, (8) BERZERTREINIERD REIEEAET 3,

loadl(1,:) = [1 2 0 -100 0 0 0 0l; % 1 BHOHAREDREE

HBHMEEICETEIT—F
FRFEOERT 2HMIE. PERFEOAZS%Z, PHMSEICRET 3, PRTFEDCERAT WM INRWVEETH, it
AEZIRTEOE LY E—DT—IDN—DULERETHIDTEET o

. HBEHROEMICHEIMEAT DL EIIF. DERETOHDT—IEZBNTES, MEXHESHIEBUAEIR, Fh
S5FINTEAUTERGEDO—EBE L TEDFDLN S,

o ARRUUTZKLTIE, PERMEOKREIE, BEERRADKEETIEET %,

e HRETDZT—HIE ML, (1) TERXEES. (2) BHES. (3) BHMEERTELZ 1-EOBEERRAD x
BRI P, OBIE. (4) BMEZERTRU 1-HOEEHRRAD y AHKS P, DBIE. (5) BHMEERTRU
1-ROEERE—A Y b M, OB, (6) HMEZRTR U 2-HOBEEHRRAID x AEAKD P, OHIE. (7) T4
BERR TR U 2-mDEERKR DD y FREKD Py, DHIE. (8) BIMERR TR 2-ImDEEHRE—X >~ My, D

HIETH B,
o BMEZRROX-EIE. BHMO1-ENS 2-IRICANDSEE ET D, BMEERRO y-#hid. x-BH 5 REEHED IC90E
BiELlcREEY %,
load2(1,:) = [1 1 0 0 0 0 0 0]; % 1 BEEOHBMFTEDREME

BALEIC X BT DET
% AT 3EHET

load = zeros(nnodex3,nload); % EimmENY M

displ = zeros(nnodex3,nload); % EImZERANY ML

sk = zeros(6,6); % HMORET M) v IR
skk = zeros(nnodex3,nnodex3); % BE&EYMOHIET FY v IR

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

o°

support= zeros(1,nnodex3); THEEMH BREME) 2RINI M

EREENY MV EERERNY ML OERK

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

load(ind,il) = load(ind,il) + load1(i,3:5)'; % Ei&f@E
displ(ind,il) = displ(ind,il) + loadl(i,6:8)'; % HimZfI
end
end

EREENY MUICBMTEZER

% ERMTEIE
[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)'; % BEFEIHRH
end



end

% BEHRADFTESEZHICLAEBOEHSRET —FICMAS
for m=1:nmemb
nl = member(m,2); % pHtim (1) DEAES
n2 = member(m,3); % Z#HiE (2) OESES
delx=node(n2,3)-node(nl,3);
dely=node(n2,4)-node(n1,4);

al = sqrt(delxxdelx+delyxdely);

cs = delx/al;

sn = dely/al;

T = [cs -sn @; sncs 0; 00 1]1; % EELZBTBNUIR

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];

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

BEYORIEY kY Y 7 ADERK

% BRERERICKIBEVORIES MY 2 ZDERK
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % EHDEIET Y v I R EBHEIZERDEZZRT NI IR
nl = member(m,2); % Z#Him (1) DEHSES
n2 = member(m,3); % E#im (2) OBHSES
index = [3%n1-2 3%n1-1 3*%nl 3%n2-2 3%n2-1 3%n2]; % WPHIFEOBEHEDNES
skk(index,index) = skk(index,index) + TxkxT'; % #&E&EMOREIE~ MU S R
end
% A—S—XSICEHAEERZERA LM< MY Z RICEHR
for nn = 1l:nnode % Eis&S
if node(nn,2) == 3
sn = node(nn,5);
cs = sqrt(l-snxsn);
T=1[cs -sn @0; sncs 0; 0 0 1]; % EiSEEERDEEEZ<T ~Y O R
index = [3%nn-2 3%nn-1 3%nn];
displ(index,:) = T' * displ(index,:); % EiSZfiI% &S EIER(ICLTHR
load(index,:) = T' % load(index,:); % EiSfIE%ESEBIER(CLTH
skk(index,:) = T' % skk(index,:); % £EEEVWORAIET b L R EESEER(CEHR
skk(:,index) = skk(:,index) * T; % 2&EEEVORIET Y O XA EEH S BERICER
end
end

BHESRZEM EXRRNDOEE

% EimDZFFRMHERT NS ML support Z4ERk
for n=1l:nnode
is = node(n,2);
index = [3%n-2 3%n-1 3%n];
if is == % BHERDOBE
support(index)=[0 0 01;
elseif is == 1 % EEZEDHEE
support(index)=[1 1 11;
elseif is == 2 % P XHADEES
support(index)=[1 1 0]1;
elseif is == 3 % B> - O—5—X%EDIEES
support(index)=[0 1 0];
end
end

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

% ZEMMPBEMOBHAEDNLESUVERTHS] 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,:)); % REDESZEZEZRKDD
load(inds,:)= ksfxdispl(indf,:)+kssxdispl(inds,:); % KRHMDEERNEKDHD

% O—S—XaDEAEETCRINAEEMEHSNEREREZERICRT
for nn=1:nnode % Eis
if node(nn,2) ==
sn = node(nn,5);
cs = sqrt(l-snxsn);
T=1[cs -sn @; sncs 0; 0 0 1]; % EISEEROEZEZ@RT NI
index = [3%nn-2 3%nn-1 3%nn];
displ(index,:) = T % displ(index,:); % EiSZfIZ&HEBERICEHR
load(index, :) T % load(index,:); % EiSfRExHEBIERICLTHR
end
end

BHAImICERT 57N

% BHIHEHDEFE
for nl=1l:nload
for m=1:nmemb
[k,T] = stiff(m,member,node,E,G); % ERHMOBEIEY N vI R k EHMEZROEEZERT IO 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) = kxT'x displ(index,nl); % ZBitizmS
end

end

% BHIENIC. BHMOBEEHFREEERESHLE S,

mforce = mforce + mload;
ABDTF—IDRR
BEYOELRT—YDRR

fprintf('\n sckkkx FREEAFR kre\n\n');
fokrkk FREERIR rorokk

fprintf(' %s\n\n', title);
ex13_1

fprintf (' skrkk AT —%F srekek\n\n');
xkkkk ANT—4 kkkokk

fprintf(' HBEZHIE:\n\n');

HBEIE:
fprintf(' Eim#l = %d BHE = d FTEFRHEEH = %d \n\n',
nnode, nmemb, nload);
st = 3 M =2 WEXRGH =1

MRICET 5T —YDRT

fprintf (" HMEHFET—%:\n\n")

MHEFET -4



fprintf(' E = %8.3e ( %s / %S xk2) \n G =
E, unitf, unitl, G, unitf, unitl);

E
G

2.000e+04 ( kN / mm *x2)
9.000e+03 ( kN / mm **2)

EiRICET 57— 9 DRR

fprintf(' #im7—%:\n\n')
HimT—%:

fprintf([' #is
' B

EZE

eSSt

BEAR

X (%4s)

i
BS

3
ESE

B

x( mm) mm)

y(

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 = ' "3
end
fprintf(1,' %d %8.1f

)
S

%8.1f

%8.3e ( %s / %s *xk2) \n\n',

O—>—0DfEZD\n'

y(%4s) sin O\n'l, unitl,unitl);

O—5—DEED
sin 0

%8.1f \n',

node(i,1), fix, node(i,3), node(i,4), node(i,5))

end

1 pin 0.0
2 1000.0
3 rol 2000.0

(SIS
(SIS
[SENSINS]
[co BN SIS

BHICET BT — 5 DRT
fprintf('\n ##7—%1:\n\n")
BHHT—41

fprintf([' #iF &= EHRM

' BE lim 2im 14 24
unitl,unitl,unitl)

RS

( %s)

Bt Ei= R
S 1 2% 1% 28R

BHRE
( mm)

AE

cos sin

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) ==
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  %4s %6.1f

g1
( mm )

7iA

cos sin

i1
( %s )

A2 \n'
( %S )\n'],

g2
( mm )

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

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



end

1 1 2 fix fix 1000.0 1.000 0.000 0.00 0.00
2 2 3 fix fix 1000.0 1.000 0.000 0.00 ©0.00

fprintf('\n E#FT—%2:\n\n")

BT —42:

forintf([" ##f WREE WE_RE—A2 b BYMEAREER BRARE\n

' &S (%45%%2) (545%%4) (%45%%2) kK\n'l,
unitl, unitl, unitl)

BR#A MEE BEZKRE—A2 BUNHAMBEE FREFER
&5 (- mmxk2) (- mmkk4) (- mmkk2) 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(nl,4);
al = sqrt(delx*xdelx+delyxdely);
rgdl = member(i,7);
rgd2 = member(i,8);
aln = al - rgdl - rgd2;
if akappa ==
agq = 0;
elseif G == 0
aq = 0;
else
aq = a/akappa;
end
fprintf(1,"' %3d %10.3e %10.3e %10.3e %6.3f \n',
member(i,1), a, ai, aq, akappa)
disp('")
end
1 8.000e+03 2.000e+08 6.667e+03 1.200
2 8.000e+03 2.000e+08 6.667e+03 1.200

EiREEICET 5T —Y DR

fprintf('\n Eim®@ET—%:\n\n")

HmmET -4

fprintf([' WE &= H=GTE BHZENR\N'

' & BB Px Py Mz ux uy
WE  EE  HEEE v
&t BS Px Py Mz ux uy 0z

[szr,~] = size(loadl);
for i=l:szr
il = load1(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 2 0.000e+00 -1.000e+02 0.000e+00 0.000e+00 0.000e+00

BHFHEICETZT—FDRT

fprintf('\n BHMEFTET—%:\n\n")

0.000e+00

0z\n'])



BHHET—4:

fprintf([' AE & BHFEE(L)iH BRI (2) #H\n'
' & BS Px1 Pyl Mz1 Px2 Py2
WE B BHMEE(L) IR ERMATRIE (2) ¥
xt 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
SIRRERORR
HRATEERADRT
fprintf('\n skl EISREER A wkokk\n\n')

sorkokox BIERIE &R korokk

for nl=1l:nload
fprintf(' WEFRHEES: %3d\n', nl)
fprintf(' \n')
fprintf(' &i= Px Py Mz\n"')
fprintf(' &S (%4s) (%4s) (%4s%%4s) \n',
unitf, unitf, unitf, unitl)
for nn = l:nnode
fprintf(' %3d %10.3e %10.3e %10.3e \n',
nn, load(nnx3-2,nl), load(nn*3-1,n1l), load(nn*3,nl))
end
fprintf(' \n')
end

HWERMES: 1

B Px Py Mz
&S ( kN) ( kN) ( kNx mm)
1 5.669e+01 5.000e+01 0.000e+00
2 0.000e+00 -1.000e+02 0.000e+00
3 -5.669e+01 5.000e+01 0.000e+00
HiREMDRT

fprintf('\n skikk BISZERI sokkrkk\n\n')

)kkokk BIEZEQL skokokekok

for nl=1l:nload
fprintf(' FEXRHES: %3d \n', nl);
fprintf(' \n')
fprintf(' &iZ= ux uy o\n")
fprintf(' &S (%4s) (%4s) (rad)\n',
unitl, unitl)
for nn = 1: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

WERMES: 1

=

Mz2\n"'])



= ux uy 0

&5 (- mm) ( mm) (rad)
1 0.000e+00 0.000e+00 -6.652e-06
2 -3.543e-04 -5.402e-03 -4,018e-07
3 -7.087e-04 -8.036e-04 5.848e-06
MmN DRI

fprintf (' sokkkr ZHERH sokkk\n\n')

)kkokk BRAAIR AT skokokekok

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

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

for nm = 1: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,nl), mforce(6,nm,nl))
end
fprintf(' \n')
end

1 1 5.67e+01 5.00e+01 6.82e-12 -5.67e+01 -5.00e+01 5.00e+04
1 2 5.67e+01 -5.00e+01 -5.00e+04 -5.67e+01 5.00e+01 -7.28e-12

o
©

fprintf(1,' stk FTEET sorkk\n\n')

)kkkk FHEHRT skrokekok

Bonkinhld, AN —567kKNT, BIIFE—X Y MDHERD 50kNmTHD ELRHSNTWDS,
CDFZATRAVIVTNATERALUTWSEHDES

o
-

function [k,T] = stiff(m,member,node,E,G)
BB R v o REBEEZRT M) I RDOFHE
{p1} = [k111*{d1} + [k12]*{d2}
{p2} = [k211*{d1} + [k22]%{d2}
ERICKY. BHBERICLZBHAHEBOENM {d1}y, {d2}&#MEmSomEA {pl}, {p2}
DERZEXRTEHBHOBIMERERDFRE
k = [k11, k12; k21, k22] (6x6)
ERDHD,
Fre.
{p'} = [THp} {d} = [TI{d'}
E1rd, BEREREPMEERDEBRT MU IR [TIZRkD B,

O\o O\O O\o (J\° O\o O\O O\o O\o

o o°

nil = member(m,2); % BHD (1)-IHDESES
n2 = member(m,3); % BHMD (2)-IHDESES
ipin = member(m,4); % M DIREBDIER K

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

ai = member(m,6); % EHMOUIE 2 RE—A> b
rgdl = member(m,7); % D (1) -THDRAIEE S
rgd2 = member(m,8); % D (2)-EmDEIgR S
kappa = member(m,9); % BIEOAAKFRE K

x1 = node(nl,3); % BRMD(1)-3mD x EEE
X2 = node(n2,3); % BRHD(2)-IHD x FEE
yl = node(nl,4); % BHD(1)-IHD y FEE
y2 = node(n2,4); % BRMD(2)-tmD y FERE
delx = x2 - x1;

dely =y2 - yl;



al = sqrt(delx * delx + dely * dely); % ZHE=
cs = delx/al;
sn = dely/al;
ale = al-rgdl-rgd2; % [z /ZEERHFORS
eal = Exa/ale;
ei = Exai;
if kappa ==
aq = a;
ss = 0;
elseif G == 0,
aq = a;
ss = 0;
else
aq = a/kappa; % BT AEEEE
ss = 1/(Gxagxale);
end

o°

FMETMULR [F] = [fb] + [fs] (FBEERMITEMEIIFR)
[fb] BMITZERRS
[fs] HABRERRKS
indf BEEABHATEMERRLTOWAEAVEHE
inds BEEABHMTEMERRLTWSEHE
[Hel $9&~ R USOR

o® o of

o® of

% BB DI S

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]; S HAWEH
He = [1,0,0; 0,-1/ale,-1/ale; 0,1/ale,1/alel;

% (L)-IRME> . (2)-UHD5ER
elseif ipin ==

indf = [4,6];

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

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

% (1)-UmAsEse. (2)-HsE>
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; 0,0];

% MW EY (bZREH#)
elseif ipin ==
indf = 4;
inds = [1,2,5,3,6];
= [1/eall;
fs = [0];
He = [1; @; 0; 0; 0];

F = fb + fs;
% BIRZRVCEESHOBIMET R 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';

% MIEDIHEBDIGH & EEEHIHEDIEADOBRICEATIHUESNT MU SR [Hg]
Hgl = [1 0 0; 0 10; 0 rgdl 11;

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

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

% BligZZEBLEMAIET RV SR K]



k = Hg * k % Hg';

BEEZBRT M)y R [T]
[cs -sn @; sn cs @; 0 0 11;
[t, zeros(3);zeros(3), tl;



