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Lt E FRERF
% RIGFEF

format long eng

row =

app.iJD ;% 145 S5
app.gK =

sparse(3 * row,3 * row)'''; % (KR EE B
app.gQ = sparse(3 * row,1); % GKSS S N5 m &

row

for i

app.iDY ;% FF 55044
1 : row

k

DG (app,i,1); % B ¥ ICHIE TR
ZHZG (app,i,k); % FR|ICE 2| &[]
end

row

app.iFBL;
fori =1 .

row % Xf B4~ FLICHY 43 A SR A
DXJDL(app,i) ; % ¥ AERLE SN

end

45 53 15 6] B

a = app.gFBL(1,:);

len

%o 3K 534 F1 45 FH BTG 1 5 R0 45 5 46T 30, R 45 R P DB A UL T

length(a) ;
if len >= 4
a4

app-glZL(1,4);
ifad ~="" &&ad ~=" "

row

app.JZL; % SRS S 5148
str_gJZL. = str2double(app.gJZL( :,4))
=1

: TOW

str_d_JZL =

ok = l;iz]
app.glZL( :,4) = num2str(str_gJZL) ;
for i

app.glZL(i,3)
switch str_d_JZL

case "X F "
d_JZL = 1;
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case "Y J A"
d_JZL = 2;
case " 4"
d_JZL = 3;
end
m = (str2double(app.glZL(i,2))-1) = 3 + d_JZL;
app.gQ(m,1) = app.gQ(m,1) +str2double (app.glZL(i,4)) ;% % & J1/m %] &Rl
&k
end
end

end

% 1 B RBOE AL JAH
ysl_number = app.iYSI ;
for iysl = 1:1:ysl_number
n = str2double( app.gYS1 (iysl, 2)) ;
str_d2 = app.gYS1(iysl, 4 );
switch str_d2
case "UX"
d2 = 1;
case "UY"
d2 = 2;

case " @
d2 = 3

end
m = (n-1) %3 +d2;
app.gQ(m,1) = str2double(app.gYS1(iysl, 5)) * app.gK(m,m) #* lel5 ;
app.gK(m,m) = app.gK(m,m) = lel5 ;
end
a = app.gYS2(1,:);
len = length(a);

if len >= 4
a4 = app.gYS2(1,4);
ifad ~="" && a4 ~=""

ys2_number = app.iYS2 ;

for iys2 = 1:1:ys2_number

nl str2double (app.gYS2(iys2, 2 )) ;
n2 = str2double( app.gYS2(iys2, 3 )) ;
str_d3 = app.gYS2(iys2, 4 );

1}
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switch str_d3

case "UX"

d3 =1;

case "UY"

d3 = 2;

end

ml = (nl-1) *3 +d3 ;

m2 (n2-1) *3 +d3 ;

app.gQ(m2,1) = app.gQ(m2,1)+app.gQ(ml,1) ;
app-gQ(ml,1) = 0 ;

app.gK(m2,:) app.gK(m2,:) +app.gK(ml,:) ;
app.gK(:,m2) = app.gK(:,m2)+app.gK(:,ml) ;
app.gK(ml, ;) zeros( 1, size(app.gID,1) #3) ;
app.gK(:,ml) = zeros(size(app.g]D,1) %3, 1) ;

app.gK(ml,ml) = 1.0 ;

=1 s
app.gK(m2,m2) + 1 ;

app.gK(ml,m2)

app.gK(m2,ml)

app.gK(m2,m2)
end

end

end

% THAEREKALE R T A9 B G EE 5 1) & FLE A Y D R B (BT AR AR A i
G, B FI AR A 6] 45 00T 32 10l 7, B9 0 RS SR B RN )

app.gZ)] = sparse( 3 * size(app.g]D,1) ,1); % #F¥m{if%

app.gZ] = app.gK \ app.gQ ;

row = app.iDY;

app.gZDL = zeros(row,6) ;

fori = 1:row

DYJDL(app,i) ;

if length(app.f) = = 6 % B ITLE SR H

app.gZDL(i, :) = transpose(app.f) ;

else % FFHICEE N

f1 =app.f(1:2,1);

f2 = app.f(3:4,1);

app.f=[f1;0;2;0];

app.gZDL(1,:) = transpose( app.f) ;

end

end
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for i = 1;app.iDY

i = app.glD(app.gDY(i,2),2);

yi = app.glD(app.gDY(i,2),3);

xj = app-glD(app.gDY(i,3),2);

yi = app-glD(app.gDY(i,3),3) ;% Hi A4h s AL bR

L= sqrt( (xj=xi)2+(yj-yi)"2) ;% FFFRE
e=(xj—xi)/L;

s=(yi=yi)/L;

tl = app.gZDL(i,1);

app.gZDL(i,1) = app.gZDL(i,1) * c+app.gZDL(i,2) *s;
app.gZDL(i,2) = —tl * s+app.gZDL(i,2) * c;

t4 = app.gZDL(1,4) ;

app.gZDL(i,4) = app.gZDL(i,4) * c+app.gZDL(i,5) * s;
app.gZDL(1,5) = —t4 % s+app.gZDL(1,5) * c;

end

% 2 S, BY 7 1 R ]

axis(app.UIAxes3, "equal" ) ;

X1

for i = 1.app.iDY

M_plot( app,i)

hold ( app.UIAxes3,'on")

end

hold (app.UlAxes3," off")
axis( app.UlAxes2," equal" ) ;
for i=1:app.iDY
Fs_plot(app,i)

hold (app.UIAxes2,'on')

end

hold (app.UlAxes2," off" )
axis(app.UlAxes4," equal" ) ;
for i=1:app.iDY
Fn_plot(app,i)

hold (app.UIAxes4,'on")

end

hold (app.UlAxes4," off" )

2. i 5Y KB IR R

%o FRIT I BEFE [ T 5 pR KL
function k = DG (app,idy,izbx)
% k = zeros( 6 , 6 );



E = app.gCL(app.gDY (idy,4),2);

I = app.gCL(app.gDY (idy,4),3);

A = app.gCL(app.gDY (idy,4) ,4);

app.gJD (app.gDY (idy,2),2);

app.glD (app.gDY (idy,2),3);

app.gJD (app.gDY (idy,3),2) ;

yj = app.glD(app.gDY (idy,3),3);

L = sqrt((xj—xi) "2 + (yj—yi) "2);

ifl ~= -1

k =[E*A/L00 -ExA/L0O
012*ExI/L36*E*I/L20 -12*ExI/L3 6 * E % /L2
06*ExI/L24*E*I/L0 -6%E *I/L22=*E % I/L
-ExA/LOOE=xA/LO0O

0 -12*xE*xI/L3 -6*E*I/L2012*E*I/L"3 -6 % E % [/L2
06«E+«I/L22*E*I/L0 -6+«E*x[/L24%E *1/L];

else

x1

yi

Xj

k =[10-10
0000

-1010

0000] = E = A/ L;
end

if izbx == 1

T = ZH(app,idy) ;
k =T % k x transpose(T);
end

end

%o % B R TH R R AL

function T = ZH(app,ijd)

app.gJD (app.gDY (ijd,2),2);
app.gJD (app.gDY (ijd,2),3);

xj = app.gJD(app.gDY (ijd,3),2);

yi = app.gJD(app.gDY(ijd,3),3);

L = sqrt((xj-xi) "2 + (yj-yi) “2);
¢ = (xj-xi) ./ L ;%cos

s = (yj-yi) ./ L ;%sin

DYType = app.gCL(app.gDY (ijd,4),3); %% shiR & 1 P i 45 5 [ 48 B
if DYType ~ = -1

T=[c-s0000

xi

yi

- 317 -
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3!l
(X

sc0000
001000
000c -s0
000scO
000001] ;
else
T=[c¢c-s00
sc00

00c -s
00sc];
end

end

%o oA I BE R B ) 5 oR B
function ZHZG ( app,idy, k)
DYType = app.gCL(app.gDY (idy,4),3);

if DYType ~ = -1 % %%
fori = 1:1.:2
forj = 1:1,2
forp = 1:1:3
forq =1:1.3

m = (i—1) *3+p ;

n = (j=1) *3+q ;

M = (app.gDY(idy,i + 1)-1) * 3 +p ;
N = (app.gDY(idy,j +1)-1) = 3 +q ;
app.gK(M,N) = app.gK(M,N) + k(m,n) ;% 5K+ 5EMA LK
end

end

end

end

else % 4T i) & N

fori=1:1:2

fOl‘j=l:1;2
forp=1:1:2
forq =1:1.2

m = (i-1) *x2+4p 3
n = (j-1)*x2+q ;
M = (app.gDY(idy,i+1) =1) *3+p ;
N = (app.gDY(idy,j+1) —1) *3+q ;



app.gK(M,N) = app.gK(M,N) + k(m,n) ;

end
end
end
end
end

end

%o TR | G R LR BT ) S RS R I R

function DXJDL( app,i)
a = app.gFBL(1,:);
len = length(a) ;
iflen >= 5

a4 = app.gFBL(1,4);
a5 = app.gFBL(1,5);

ifa5~="" && a5 ~=""&&ad ~="" && a4 ~= " "

idy = str2double (app.gFBL(1,2));
pl = str2double(app.gFBL(1,4));
p2 = str2double(app.gFBL(1,5) ) ;
app.gID (app.gDY (idy,2),2);
app.gID(app.gDY (idy,2),3);
app.glD(app.gDY (idy,3),2);
yj = app.glD(app.gDY (idy,3),3);
L = sqrt((xj—xi) "2 + (yj-yi) "2);
app.ZDL = sparse(6,1);

switch app.gFBL(1,3)

case " S AR 1" %ox B J5 1], 4F

x1

yi

Xj

app.ZDL( 1)
app.ZDL( 4 )
app.ZDL( 6 )

(2% pl+p2) * L/6 ;
(pl+2 % p2) * L/6 ;
0;

case " SMARRTE 1" Toy T A, HORE R L M AT B (BB

app.ZDL( 2 )
app.ZDL( 3 )
app.ZDL( 5 )
app.ZDL( 6 )
case "/ HH"
app.ZDL( 2)
app.ZDL( 3 )

(7% pl+3*p2) = L/20 ;
(3% pl+2 % p2) = L"2/60 ;
(3% pl+7 % p2) = L/20 ;

= (2= pl+3 % p2) * L"2/60 ;
% 5316 B 5

—(pl+p2)/2 ;

(pl-p2) * L/12 ;
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app-ZDL( 5 )
app.ZDL( 6 )

(pl+p2)/2
- (pl-p2) * L/12 ;

end

T = ZH( app,idy ); %¥H5E
if size(T,1) = = 4 BFFHIFH 58 H
ZDL2 = app.ZDL(4:5,1);
ZDL1 = app.ZDL(1:2,1);
app.ZDL = [ZDL1;ZDL2 ] ; %3 BUFF B 0 4E 51 [

end

app.ZDL = T x app.ZDL;% ¥ A8 ELIRR T KM
45|
end
end

end

% B BAARLE 5 715 8] B ) R KL
function ZHJDL (app,id,p)
if app.gFBL(id,2) ~ = "" && app.gFBL(id,2) ~=""
idy = str2double (app.gFBL(id,2) );
fori = 1:1:2
if app.gCL(app.gDY (idy,4),3) ~= -1
forj = 1:1:3
m = (i-1) 34 ;
M (app.gDY (idy,i+1) =1) %3 + j;
app.gQ(M) = app.gQ(M) + p(m);
%o fiif % [ B 0 B S 04 Fir 2% ) B AR i O RO B O

R A—8A =N

end
else
forj = 1:1:2
m = (i—=1) %24 ;
M = (app.gDY(idy,i+1) —1) %2 + j;

app.gQ(M) = app.gQ(M) + p(m);
end

end

end
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end

end

% RAG SO T ) B G B ST S 5 85 1) B R A
function DYJDL(app,ijd)
i = app.gDY( ijd, 2 ) ;
i = app.gDY( ijd, 3 ) ;
tk = zeros( 6, 1) ;% BT sifU BRI R 1L
rk( 1:3) app.gZJ( (i=1) *3+1 . (i—-1) *3+3 ) ;
tk( 4:6 ) = app.gZJ( (j=1) #3+1;(j=1) #3+3 ) ;
k = DG( app,ijd, 1) ;%itBE LR, o8 %0 F ok %L
if app.gCL(app.gDY (ijd,4),3) ~= -1 % R HIT
app.f = k*rk ;% Z5E RN

else %180
rkl =1k(1:2,1);
k2 = rk(4:5,1) ;
rk = [rkl;rk2];
app.f = k#rk;% 55X T

end

al = app.gFBL(1,:);
allen = length(al);
if allen >= 4
a_4 = app.gFBL(1,4);
a5 = app.gFBL(1,5);
ifaS ~="" && a5 ~=""&& a4 ~=""&&ad~=""
fbl_number = app.iFBL ;
for ifbl = 1:1:fbl_number
if ijd = = str2double (app.gFBL( ifbl,2 ))
app.DXJDL(ifbl) ;
app.f = app.F-app.ZDL;
end
end
end
end
end
3. #hFE L
(1) BTRIEEETLERENOOW TEBFES TIEOO TE, AH
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A5 It % {4 (compatible deformation condition) §7-3
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% A5 (K & ( constantly unstable system) §2-4
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KW 77 ( secondary stress) §5-1
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% 4> & J1 (redundant unknown force) §7-1
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% 71 H %5 %€ 3 (theorem of reciprocal reactions) §6-8
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43 BE %5 46 (distribution bending moment) §9-2
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BX & (connection) §2-2

4T (bar) §2-2

Ilfs R 7 2 (critical load) §11-9

Iffi 5-{\L & ( critical position) §11-9
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SR 45 # ( massive structure) §1-3
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2 ¥R (vertical coordinate) §3-1
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# ¥ ¥ (projection method) §5-3
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5E 4b 38 3 ( preprocessing method)  § 10-8
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o4 % 4§ ( chord rotation) §8-2
2% WI BE (linear stiffness) §8-2
2% PS5 44 (linear elastic structure) §6-5
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A8 %t fa {3 # (relative angular displacement) §6-1
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#H K45 55 (relative joint)  §10-4
FHFF (skew bar)  §5-1
#HE (skew arch)  §4-1
HE Th 5 #2 ( virtual work equation) §6-3
HE 8¢ (virtual hinge) §2-3
HE /1 [ ¥8 ( virtual force principle) §6-3
ERRE (dummy state) §6-4
He (v #8 JE 3 ( virtual displacement principle) §6-3
HE % 7F BE ( virtual strain energy) §6-3

Y
— i BT ( general element)  § 10-2
5 fif 2% ( movable load) §1-3
B0 28 (influence line) §11-1
W 28 77 72 (influence line equation)  § 11-2
4 H 2 (right line) §11-2
235 ( constraint)  §2-2
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# A AL 15 & (global coordinate system) § 10-3
EXTFR (symmetry) §7-6

¥ (support) §1-4

HHE RN EE 2 (direct stiffness method)  § 10-4
#+ [ /1 (principal reaction) §8-4

F {2 # (principal displacement) §7-4

+ R # (principal coefficient) §7-4 §8-4
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F ¥ /1 (principal stress) §5-1

& -F 3 (principal partition) §10-4

% Zh M| £ ( rotation stiffness) §9-2

%% ffi i ¥ }7 12 (slope-deflection equation) § 8-2

H i 80 (freedom element) § 10-2

H i1 F (degree of freedom) §2-2

A i 5 ( freedom term) §7-4 §8-4

L5 4 5 11 8 (synthetical joint load) § 10-6

B K BE %6 M (assembled stiffness matrix) § 10-4
A 45 4 (composite joints)  §1-4

e A F 157 2 {7 B (the most unfavorable load position) § 11-1
¢ A 9E ( maximum band width) § 10-8

FEEHZ (left line) §11-2

AA Fr 5% 3048 B ( coordinate transformation matrix)  § 10-3
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