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@ precast concrete frame with post-tensioned tendons that
connect elements

@ model equivalent to tied rocking block on elastic foundation
@ earthquake modelled by sine wave
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- Model equations
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@ function y(yp) = ¢ on [—1, 1], but is nonlinear outside [—1. 1]
@ we fix v =0.05

@ structural failure occurs as soon as |¢|> 10
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[CrazingaKimel angle TN

Consider two-point boundary value problem with a solution family of
right-grazing orbits

u(s) Tf(u(s). t(s))
{ t(s) = T

with u = {u(s) = (#(sT),3(sT)) | 0 < s <1}

The boundary conditions are:

u(i) = (+10,0)
o) = O

the total integration time T is treated as a parameter.
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[AdiSsiBlegazing orbits T

ST = 0 2 4 6 © 8 10
mm leave ¢ € [—10, +10] within first 4 periods

THE UNIVERSITY
OF AUCKLAND

Hinke Osinga Computing failure boundaries by continuation 7 -. m.. nlhunu




@ failure boundary consist of
alternating segments from
right-grazing (mm) and
left-grazing (mm) families

@ due to this switching
failure boundary is
piecewise smooth

=16 -8 -8 - =& -5 4 -3
mm [eave ¢ € [—10, +10] within first 4 periods

THE UNIVERSITY
OF AUCKLAND

— —
Hinke Osinga Computing failure boundaries by continuation 8 LA Ll

T Whare Wananem o Tamasi Mabaurau



[FRilGFESIeRor right TN

mn leave ¢ = +10 (¢ > 0)
mm leave o = —10 (¢ < 0)

@ right-grazing (mm) and
left-grazing (mm) solution
families define discontinuity
curves in the time it takes
to reach |¢|= 10
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B maiRiESonance
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09F @ Fingers in (w, A)-plane

define similar alternatingly
right-grazing (mm) and
left-grazing (mm) solution
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|Différentgazing structure T

@ Right-grazing (mm) and
left-grazing (mm) solution
families do not (always)
alternate in subharmonic
regime
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