








x=linspace(0,a,100);
T1=q0*x.^2/(2*a)-RA; M1=q0*x.^3/(6*a)-RA*x;
figure(1)
plot(x,T1,'linewidth',2)
set(gca,'FontSize',14,'fontname','Times New Roman')
xlabel('$x$ [mm]','FontSize',16,'interpreter','latex')
ylabel('$T$ [N]','FontSize',16,'interpreter','latex')
hold on
x=linspace(a,a+b,100);
T2=RB-q0*(a+b-x); M2=RB*(x-a-b)+q0*(a+b-x).^2/2;
plot(x,T2,'linewidth’,2)

x=linspace(0,a,100);
figure(2)
plot(x,M1,'linewidth',2)
set(gca,'FontSize',14,'fontname','Times New Roman')
xlabel('$x$ [mm]','FontSize',16,'interpreter','latex')
ylabel('$M$ [Nmm]','FontSize',16,'interpreter','latex')
hold on
x=linspace(a,a+b,100);
plot(x,M2,'linewidth',2)
grid on











clear all
syms a1 a2 a3 a4 a5 a6 P1 P2 P3 P4 P5 P6
%givna storheter
P=10e3;
Em=210e3; A=100;
EA=Em*A; L=500;
%givet
a1=0; a2=0; a3=0; a4=0; 
P5=P*cos(pi/6); P6=P*sin(pi/6); 
%definiera avektor pvektor
avektor = [a1; a2; a3; a4; a5; a6];
Pvektor = [P1; P2; P3; P4; P5; P6];
%elementstyvheter
%%%Element 1:
L1=L; EA1=EA; alpha1=pi/2; c=cos(alpha1);s=sin(alpha1);
Ke1=EA1/L1*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris1=sym(zeros(6,6));
Kmatris1([1 2 5 6],[1 2 5 6]) = Ke1;
%%%Element 2:
L2=L*sqrt(2); EA2=EA; alpha2=pi/4; c=cos(alpha2);s=sin(alpha2);
Ke2=EA2/L2*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris2=sym(zeros(6,6));
Kmatris2([3 4 5 6],[3 4 5 6]) = Ke2;
%addera
Ktot=Kmatris1+Kmatris2;
%Lös de obekanta
Sol = solve(double(Ktot)*avektor==Pvektor,[a5,a6,P1,P2,P3,P4])
%Skriv ut resultat
double(Sol.a5)
double(Sol.a6)
double(Sol.P1)
double(Sol.P2)
double(Sol.P3)
double(Sol.P4)
%förlängningarna av stängerna enl s.208
ubar1=[cos(alpha1) sin(alpha1) 0 0; 0 0 cos(alpha1) sin(alpha1)]*[a1; a2; Sol.a5; Sol.a6]
delta1=ubar1(2)-ubar1(1);
eps1=delta1/L1;
N1=double(Em*eps1*A)
ubar2=[cos(alpha2) sin(alpha2) 0 0; 0 0 cos(alpha2) sin(alpha2)]*[a3; a4; Sol.a5; Sol.a6]
delta2=ubar2(2)-ubar2(1);
eps2=delta2/L2;
N2=double(Em*eps2*A)
%beräkning av d: pi d^2/4=A och sedan av yttröghetsmoment (enl FS)
d=sqrt( A*4/pi); Iy=pi*(d/2)^4/4;
%Knäckning enligt Euler 2 av stång 1:
Pkr=pi^2*Em*Iy/L1^2
%säkerhetsfaktor mot knäckning
Pkr/(-N1)



clear all
syms a1 a2 a3 a4 a5 a6 a7 a8 P1 P2 P3 P4 P5 P6 P7 P8 
%givna storheter
P=10e3;
Em=210e3;
EA=Em*100; L=500;
a1=0; a2=0; a3=0; a4=0; a7=0; a8=0; 
P5=P*cos(pi/6); P6=P*sin(pi/6); 
%definiera avektor pvektor
avektor = [a1; a2; a3; a4; a5; a6; a7; a8];
Pvektor = [P1; P2; P3; P4; P5; P6; P7; P8];
%elementstyvheter
%%%Element 1:
L1=L; EA1=EA; alpha1=pi/2; c=cos(alpha1);s=sin(alpha1);
Ke1=EA1/L1*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris1=sym(zeros(8,8));
Kmatris1([1 2 5 6],[1 2 5 6]) = Ke1;
%%%Element 2:
L2=L*sqrt(2); EA2=EA; alpha2=pi/4; c=cos(alpha2);s=sin(alpha2);
Ke2=EA2/L2*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris2=sym(zeros(8,8));
Kmatris2([3 4 5 6],[3 4 5 6]) = Ke2;
%%%Element 3:
L3=L; EA3=EA; alpha3=0; c=cos(alpha3);s=sin(alpha3);
Ke3=EA3/L3*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris3=sym(zeros(8,8));
Kmatris3([7 8 5 6],[7 8 5 6]) = Ke3;
%addera
Ktot=Kmatris1+Kmatris2+Kmatris3;
%Lös de obekanta
Sol = solve(double(Ktot)*avektor==Pvektor,[a5,a6,P1,P2,P3, P4, P7,P8])
%Skriv ut resultat
double(Sol.a5)
double(Sol.a6)
double(Sol.P1)
double(Sol.P2)
double(Sol.P3)
double(Sol.P4)
double(Sol.P7)
double(Sol.P8)











x=linspace(0,a,100);
T1=q0*x.^2/(2*a)-RA; M1=q0*x.^3/(6*a)-RA*x;
figure(1)
plot(x,T1,'linewidth',2)
set(gca,'FontSize',14,'fontname','Times New Roman')
xlabel('$x$ [mm]','FontSize',16,'interpreter','latex')
ylabel('$T$ [N]','FontSize',16,'interpreter','latex')
hold on
x=linspace(a,a+b,100);
T2=RB-q0*(a+b-x); M2=RB*(x-a-b)+q0*(a+b-x).^2/2;
plot(x,T2,'linewidth’,2)

x=linspace(0,a,100);
figure(2)
plot(x,M1,'linewidth',2)
set(gca,'FontSize',14,'fontname','Times New Roman')
xlabel('$x$ [mm]','FontSize',16,'interpreter','latex')
ylabel('$M$ [Nmm]','FontSize',16,'interpreter','latex')
hold on
x=linspace(a,a+b,100);
plot(x,M2,'linewidth',2)
grid on











clear all
syms a1 a2 a3 a4 a5 a6 P1 P2 P3 P4 P5 P6
%givna storheter
P=10e3;
Em=210e3; A=100;
EA=Em*A; L=500;
%givet
a1=0; a2=0; a3=0; a4=0; 
P5=P*cos(pi/6); P6=P*sin(pi/6); 
%definiera avektor pvektor
avektor = [a1; a2; a3; a4; a5; a6];
Pvektor = [P1; P2; P3; P4; P5; P6];
%elementstyvheter
%%%Element 1:
L1=L; EA1=EA; alpha1=pi/2; c=cos(alpha1);s=sin(alpha1);
Ke1=EA1/L1*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris1=sym(zeros(6,6));
Kmatris1([1 2 5 6],[1 2 5 6]) = Ke1;
%%%Element 2:
L2=L*sqrt(2); EA2=EA; alpha2=pi/4; c=cos(alpha2);s=sin(alpha2);
Ke2=EA2/L2*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris2=sym(zeros(6,6));
Kmatris2([3 4 5 6],[3 4 5 6]) = Ke2;
%addera
Ktot=Kmatris1+Kmatris2;
%Lös de obekanta
Sol = solve(double(Ktot)*avektor==Pvektor,[a5,a6,P1,P2,P3,P4])
%Skriv ut resultat
double(Sol.a5)
double(Sol.a6)
double(Sol.P1)
double(Sol.P2)
double(Sol.P3)
double(Sol.P4)
%förlängningarna av stängerna enl s.208
ubar1=[cos(alpha1) sin(alpha1) 0 0; 0 0 cos(alpha1) sin(alpha1)]*[a1; a2; Sol.a5; Sol.a6]
delta1=ubar1(2)-ubar1(1);
eps1=delta1/L1;
N1=double(Em*eps1*A)
ubar2=[cos(alpha2) sin(alpha2) 0 0; 0 0 cos(alpha2) sin(alpha2)]*[a3; a4; Sol.a5; Sol.a6]
delta2=ubar2(2)-ubar2(1);
eps2=delta2/L2;
N2=double(Em*eps2*A)
%beräkning av d: pi d^2/4=A och sedan av yttröghetsmoment (enl FS)
d=sqrt( A*4/pi); Iy=pi*(d/2)^4/4;
%Knäckning enligt Euler 2 av stång 1:
Pkr=pi^2*Em*Iy/L1^2
%säkerhetsfaktor mot knäckning
Pkr/(-N1)



clear all
syms a1 a2 a3 a4 a5 a6 a7 a8 P1 P2 P3 P4 P5 P6 P7 P8 
%givna storheter
P=10e3;
Em=210e3;
EA=Em*100; L=500;
a1=0; a2=0; a3=0; a4=0; a7=0; a8=0; 
P5=P*cos(pi/6); P6=P*sin(pi/6); 
%definiera avektor pvektor
avektor = [a1; a2; a3; a4; a5; a6; a7; a8];
Pvektor = [P1; P2; P3; P4; P5; P6; P7; P8];
%elementstyvheter
%%%Element 1:
L1=L; EA1=EA; alpha1=pi/2; c=cos(alpha1);s=sin(alpha1);
Ke1=EA1/L1*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris1=sym(zeros(8,8));
Kmatris1([1 2 5 6],[1 2 5 6]) = Ke1;
%%%Element 2:
L2=L*sqrt(2); EA2=EA; alpha2=pi/4; c=cos(alpha2);s=sin(alpha2);
Ke2=EA2/L2*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris2=sym(zeros(8,8));
Kmatris2([3 4 5 6],[3 4 5 6]) = Ke2;
%%%Element 3:
L3=L; EA3=EA; alpha3=0; c=cos(alpha3);s=sin(alpha3);
Ke3=EA3/L3*[ c^2 c*s -c^2 -c*s;
c*s s^2 -c*s -s^2;
-c^2 -c*s c^2 c*s;
-c*s -s^2 c*s s^2];
Kmatris3=sym(zeros(8,8));
Kmatris3([7 8 5 6],[7 8 5 6]) = Ke3;
%addera
Ktot=Kmatris1+Kmatris2+Kmatris3;
%Lös de obekanta
Sol = solve(double(Ktot)*avektor==Pvektor,[a5,a6,P1,P2,P3, P4, P7,P8])
%Skriv ut resultat
double(Sol.a5)
double(Sol.a6)
double(Sol.P1)
double(Sol.P2)
double(Sol.P3)
double(Sol.P4)
double(Sol.P7)
double(Sol.P8)


