Research Summary
14 March 2019

Kieran Haymes

Developing Procedures
for the Prediction of
Floor Response Spectra

UNIVERSITY OF
CANTERBURY




Instrumented Buildings

1<l
. ,"nmuz'm '
' nvnmn::uum

IR )
il !II'IIIII
Ll

UC Physics Building BNZ Wellington Building
From McHattie, 2013 From Chandramohan, et al., 2017

@ Accelerometer

3D PERSPECTIVE




— B NZS1170.5 Predictions — BNZ CentrePort Building

——NS1170.5 Prediction
L ——Grassmere 2% Damping | |
6 4 Grassmere 5% Damping
®Og
5
= A O S B . .
s ‘ ‘ ‘ ‘ ‘ Spectra generated using acceleration
(] 1 1 1 1 1
Q 1 1 1 1 1 .
g3 o response history at floor 5
5 ‘ ‘ ‘ ‘ ‘
1
0 i ; : : :
0 1 2 3 4 5
Period of Component (s)
8 15 ]””"”””””””””T 8 ] "'””””""'””””T'”””””"”””””T """"""""""""" :’ """"""""""""" o
—NS1170.5 Prediction | | | ——NS1170.5 Prediction
L ——Seddon 2% Damping | 7 ——Kaikoura 2% Damping
6 - N R A IR Seddon 5% Damping | | 6 o] Kaikoura 5% Damping
®Og S S S S
c c
.0 .0
B T S B S e 1 S T
Q Q
3 I | R R S S 2. | WL \VE S R
< <
R A T N s _itr L L L I 2 S S
e U S N N S S U 1 e N N
T T 1 0 T T T T 1
0 1 2 3 4 5 0 1 2 3 4 5

Period of Component (s) Period of Component (s)



ACSE 7-16 Alternate Method
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Amplification factor from PFA to Peak Component Acceleration PCA, including component ductility

Reduction factor for building global ductility

Reduction factor for inherent component overstrength

Importance factor
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Table 4-2 PCA/PFA Values
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Component Ductility

PCA/PFA

Location of Possibility of Being in Assumed PCA |
Component  Resonance with Building  Category" Ductility PFA
Elastic Meomp = 1 25
Low comp = 125 20
More Likely Heemo
Ground Moderate Meomp=1.5 18
ngh ﬂcsmpiz.‘z 14
Less Likely Any - 1.0
Elastic Heomp =1 40
y kel Low Heomp = 125 28
Roof or ore LIkely
Elevated Floor Moderate Heomp=19 22
H|gh ﬂcsmpi_"z 14
Less Likely Any - 10

() Categories will be assigned to components similar to ASCE/SEI 7-16 Table 13.5-1. Categories need

to be determined.

-121| Inherent component damping of 5% is assumed as a default.|




Simplified methods for predicting modal properties
* T, simplified expression
* Thigher modes / T1 Standard ratios
e Standard mode shapes

Decay curve for DAF shape
* Compatibility with floor displacement response spectra

Introducing DAF,__, term to scale DAF by NS damping
e Capture dynamic amplification of lower damping

Research into NS Element post-elastic behaviour and damping

Further Improvements



