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On the Nonlinear Behavior in a Body
Anglysis of Soil,Pile,and Frame.

By Toyoji Kogo¥*
Shigeru Shuto*#*

The structure on the weak soil condition is remarkably influenced the
deflection condition by an action of external force. In this report,the structure
has in a body of soil,pile,and frame. We used nonlinear elastic curve method
that faithfully simulate nonlinear behavior in soil,and in this calculation,
we make linear by line of break. Simple pile is restricted by linear spring
factor and it is long column. External force consist vertical force for the first

load and horizontal force for the second load. Deformation and stress occured
by horizontal force is remarkably influenced by the first deformation of vertical
force. We calculated nonlinear structure analysis that consist both geometric
nonlinear method and material nonlinear method. Consequently,in this report,
we state nonlinear behavior in a body structure.

1) Nonlinear elastic curve method.

When simple pile behavior has static laterlal resistance,we assumed to (1) method
for expornental function that elastic curve method made both soil and pile

deflection. P=B.K.-X™ Y™ :(1) In this report,we calculated (1) method with m=1

and n=0.5. Therefore,we assumed to (2) method that lined spring function.

P=ES-YO'5 Es=B-h-Ks-X :(2)

2) Equilibrium equation of thin section member for increment system.

In this analysis,we followed next assumption. (1):Cross section of member element
1s equal,moreover 1t is not change form as to element of member. (2) :Member is
straight. (3):We ignore shearing strain of member. (4):Deflection is finite
deflection and minute strain in increment load. According to this assumption,

we got nonlinear equilibrium equation for variation principle moreover we got
increment equilibrium equation.

3) Yield condition and plastic flow theory in plastic hinge.

Add to previous assumption. (5):We ignore extension of plastic member. (6):
Condition that all area member arise yield. When yield function is H in this

member. H(Rl,RQ,RS,,,Rn)—O :(3) (7):After yielding at member,according to plastic
flow theory. SH— 5R1+ Zg Ro+..... + g%lngo (L)

When member point arise yleld u as increment deflection consist u as elastic
increment deflection and wu ag plastic increment deflectlon According to yield
flow theory. {gu} {gua?+{8u } {Su } LL]YBH/QR}

As we got (L4) method and ( method,we got relation method that increment member
force and increment me Eer deflectlon where arise yield hinge.

iSR KP ]{gu} [kP*] : Plastic stiffness matrix.

L) Calculating and consideration.

Example 1,2,3,4,5, are geometric nonlinear analysis of simple pile.

Example 6 is geometric nonlinear analysis of gabled roof frame and arch frame,
Example 7 is composite nonlinear analysis of gabled roof frame and arch frame.

¥ An assistant professor of Nihon university
¥¥A graduate student of Nihon university



