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Abstract

A combination method of critical load of variable cross-section compressive rods was put forward
based on precise integration method and transfer matrix method. First of all, the rod was divided
into many sections and every section was viewed as uniform cross-section; the transfer matrixes
of all the compressive sections were deduced according to theory of material mechanics, equili-
brium principle and theory of matrix. Then the transfer matrix of whole variable cross-section
compressive rod was obtained by means of deformation and internal force relationships between
adjacent sections. Finally, a characteristic equation to solve the critical load of the variable
cross-section compressive rod was presented. Results show that the present method is an easy
one to program, control precisely and use conveniently.
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Tabel 1. Critical load P, of taper-varied cross-section compressive rods under five different constraints (unit: MN)
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Figure 1. The first order buckling mode of taper-varied cross-section compressive
rods under five different constraints with Ansys software
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Tabel 2. Critical load P, of three ladder cross-section compressive rods under five different constraints (unit: MN)
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Figure 2. The first order buckling mode of three-ladder cross-section compressive
rods Under five different constraints with Ansys software
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clear all
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N = 100; %I EAT 7 BUS 2L
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Type =3; WIS AT RS T, 1. PIESE: 2 WIS 3. bB¥wE d. % FimiE s 4. b
B, PumlE S 5 BImwIREEE) ARSI % T E S .
11 = aun4/12;
Eps = 1e3;
epsl = 0.01;
if Type=1
PO = pi"2*E*I1/L"2;
DP = PO/Eps;
elseif Type =2
PO = pi"2*E*11/(0.5*L)"2;
DP = PO/Eps;
elseif Type =3
PO = pin2*E*I1/(2*L)"2;
DP = PO/Eps;
elseif Type =4
PO = pi"2*E*11/(0.7*L)"2;
DP = PO/Eps;
elseif Type =5
PO = pi"2*E*11/L"2;
DP = PO/Eps;
end
f=1;
ii=1;
while f>0 YoSEIBIL BB HE, R REGEH
i = ii+1;
Pi = PO+ii*DP;
al = au+(ab-au)*Li*(1-1/2)/L;
11 = al"4/12;
A1=[0100;001/(E*I1)0;0-Pi01;0000];
T1 = expm(Al*Li);
forj=2:N
ai = au+(ab-au)*Li*(j-1+1/2)/L;
li = ain4/12;
Ai=[0100;001/(E*li)0;0-Pi01;,0000];
Ti = expm(Ai*Li);
T=Ti*T1,;
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T1=T,
end
if Type=1
f=T(1,2)*T(3,4)-T(1,4)*T(3,2);
elseif Type =2
f=T(1,3)*T(2,4)-T(1,4)*T(2,3);
elseif Type =3
f=T(1,1)*T(2,2)-T(1,2)*T(2,1);
elseif Type =4
f=T(1,2)*T(2,4)-T(1,4)*T(2,2);
elseif Type =5
f=T(,1)*T(2,3)-T(1,3)*T(2,1);
end
end
% LA AR T L A AR R AT I S0 A
Pu = Pi-DP; %%llis 7 T 5
Pb = Pj; %l 7 Sy 5
Pc = (Pu+Pb)/2: %l 7+ 71 11 8
fu=1;
fb =,
al = au+(ab-au)*Li*(1-1/2)/L;
11 =alr4/12;
A1=[0100;00 1/(E*I1) 0;0-Pc 0 1;000 0];
T1 = expm(AL*Li);

forj=2:N
ai = au+(ab-au)*Li*(j-1+1/2)/L;
li = ain4/12;

Ai=[0100;001/(E*Ili) 0;0-Pc01;000 0];

Ti = expm(Ai*Li);

T=Ti*T1,;

T1=T,
end
if Type=1

fc = T(1,2)*T(3,4)-T(1,4)*T(3,2);
elseif Type =2

fc = T(1,3)*T(2,4)-T(1,4)*T(2,3);
elseif Type =3

fc =T(1,1)*T(2,2)-T(1,2)*T(2,1);
elseif Type =4

fc =T(1,2)*T(2,4)-T(1,4)*T(2,2);
elseif Type =5

fc = T(1,1)*T(2,3)-T(1,3)*T(2,1);
end
while (Pb-Pu)/Pc > epsl

if fc*fb >0
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Pb = Pc;

fb = fc;

Pu = Pu;

fu = fu;

Pc = (Pb+Pu)/2;
else

Pu =Pc;

fu =fc;

Pb = Pb;

fb = fb;

Pc = (Pb+Pu)/2;
end
al = au+(ab-au)*Li*(1-1/2)/L;
11 = al"M4/12;
A1=[0100;001/(E*I1) 0;0-Pc01;,0000];
T1 = expm(A1*Li);

forj=2:N
ai = au+(ab-au)*Li*(j-1+1/2)/L;
li = ai”4/12;

Ai=[0100;00 1/(E*li) 0;0 -Pc 0 1;0 0 0 0];
Ti = expm(Ai*Li);
T=Ti*T1;
T1=T,
end
if Type=1
fc = T(1,2)*T(3,4)-T(1,4)*T(3,2);
elseif Type =2
fc = T(1,3)*T(2,4)-T(1,4)*T(2,3);
elseif Type =3
fc=T(1,1)*T(2,2)-T(1,2)*T(2,1);
elseif Type =4
fc =T(1,2)*T(2,4)-T(1,4)*T(2,2);
elseif Type =5
fc =T(1,1)*T(2,3)-T(1,3)*T(2,1);
end
end
Pc
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