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Overall Comments

« (General agreement on failure caused by a heavily
loaded and lightly reinforced wall.

« The content of the investigative report results in
guestions with answers not available or not on the record

— The report relied on simplified analysis technigues
apparently due to complexity of building—particularly
very strong vertical discontinuity (walls to frame)

— The derivation of drifts estimated from displacement
spectra not clear—certainly not the vertical
distribution of drifts (Section .5.2)

— The derivation of loading on the failed wall D 5-6 is
not clear (Section F.1).

— Very high vertical accelerations are noted in the
February event, but their relative contribution to the
failure is not estimated. In fact, it is stated that the
wall probably would have failed anyway.
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Sept 2010 vs Feb 2011 Shaking

Although the shaking intensity in the period range of the
structure was more intense in September 2010, than in
Jan 2011, the explanation of the lack of damage in Sept
IS not satisfying.

“Maximum possible displacements” are estimated at
700 mm in Sept and 1050 mm in Feb using average of
four elastic spectra from recordings. Two of the four
recordings in Sept would have also yielded 1000 or more
mm and one of the records from Feb only yielded a
maximum of 850 mm.

Reference to paper by Pampanin and others as
explanation is unclear.

Comparison of inelastic displacement spectra with
estimated displacement is Sept do not agree.
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Figure 12, Displacement Response Spectra
Christchurch Hospital, 4 September 2010- North 01° West Component
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Figure 13, Displacement Response Spectra
Christchurch Botanic Gardens. 4 September 2010- South (11° West Component
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Figure 14, Displacement Response Spectra
Christchurch Cathedral College. 4 September 2010- North 26° West Component
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Resthaven. 4 September 2010- North 02° Fast Component
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Figure 15. Displacement Response Spectra
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Possible Explanations

* Direction of strongest motion in Sept was NS
which minimizes interaction with global moment
from cantilevers on east face (potential
ratcheting). In Feb, strongest was EW.

« Damage in September in frame superstructure
was greater than reported.

* Inelastic spectra at base of upper moment frame
was filtered by walled base structure in some
way that response was miminized. Brittle Wall
D5-6 did not go past its failure point (but did In
February)
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| essons learned

Irregular structures, if allowed, must be carefully
designed (peer review?)

“Late” changes in design must be carefully considered
(another bad example of bad things happening is the
Kansas City walkway that collapsed)

Structures that incorporate major elements affected by
shaking in two directions must be carefully considered
(most structures designed one direction at a time).

Interaction of gravity framing with lateral load system
must be carefully considered (leaning columns, massive
amounts of cantilevers, etc) including the potential for
ratcheting.
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