Developing Procedures for the Prediction of

Floor Res ponse SpeCt I'A UNIVERSITY OF
Te Hiranga R CANTERBURY

Te Whare Wa Waitah
FLAGSHIP 4 GHRISTCHURGH HEW ZBALAND

Kieran Haymes, Tim Sullivan, Reagan Chandramohan

QuakeCoRE

This study aims to develop a | — New in the 2016 publication, the alternate method uses modal properties, a ground
simple, accurate procedure for ey | 4 response acceleration spectrum, and the Dynamic Amplification Factor. This appears
predicting floor response spectra. ,WT:T o k promising, but as it does not vary with inelastic behaviour or NS damping, it will be
This will facilitate industry s B interesting to examine under various conditions in further research.
adoption of a method to predict i i o e, it
the acceleration demands on rc(:::::leicot' — ——Method Prediction NLTHA EQ1 - - NLTHA EQ2 - - NLTHA EQ3

building

N
o
]

acceleration-sensitive secondary

T (s)
Comparison of roof and
and nonstructural (NS) elements. ﬂ\M‘w o —— /fk” ground level response spectrs

= |
c |
S15 - ,
M 1
. s g Base excitation depends 01:\ > j % 10 i
An eval UatIOn Of eX|St| ng mOde|S the local seismic hazard and T (s) 3 :
site conditions Ground level response spectrum < :
to be used is presented here. £05 :
lllustration of floor spectra at roof at ground levels From Sullivan, et al., 2013 a y
0.0 i
0 1 2 3 4 5 0 1 2 3 4 5
Period of the part (s) Period of the part (s) Period of the part (s)
Floor 1 Floor 2 Floor 3

- Ground motion . Structural modal properties & combination « NS element damping
- Dynamic amplification . Height of floor from ground NS element is fixed . Structural damping

- Building typology - Inelastic structural / nonstructural behaviour This method, to be simplified for practice, uses modal properties and a response
acceleration spectrum as a basis. A Dynamic Amplification Factor based on NS
damping for 3 NS period ranges is used. Inelastic behaviour is found using Eurocode’s
pushover N2 method, using a ductility-based reduction factor. Plateaus are used.

All floors

3.6m Modes for each floor are combined using SRSS or CQC up to the end of the 1st mode
plateau, when an algebraic summation of the contributions with signs is used. Both
elastic and inelastic curves are found. In this example at 5% NS damping, some higher
mode responses exceed the envelope.

A 3-storey RC structure was used to examine
existing methods. I

Nonlinear time history analyses were
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The NZ standard uses a trilinear function, giving its distinctive shape. Height and
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The Welch & Sullivan method uses modal properties and a response acceleration
spectrum as a basis. This approach would be simplified for practice. An empirically-
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derived Dynamic Amplification Factor based on structural and NS damping is used.
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3. As NS damping has not be accounted for, this prediction may be exceeded. Other
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