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Reinforced concrete buildings are common in Australia and have been commonly designed
with little to no ductility. This poster presents a methodology to assess the potential vulnerability
of buildings in seismic conditions and the need of retrofitting.

8 The development of 8 Rapid seismic § [Inaddition, it can be
S simple framework to S evaluation of = used as a

O assess the potential O existing Australian O  preliminary study for
=  risk and identify the £  RC buildings, as S the development of
O need of retrofitting O performing detailed 2‘ Australian seismic

2 for the existing RC 2 nonlinear analysis is o evaluation and

O buildingsin Australia. 0 computationally 0o retrofit standards of
8 8 expensive when g § the existing buildings.
X ” large amounts of o

g az buildings need to be

assessed.

Proposed flowchart for

perforanaiic o Ll

Assessment Framewor

Vulnerable features : Category A

soft or weak-storey

Prior evaluation and site inspection

Fragile structural wall

¢ Unsecured or unfilled floor support

Brittle
collapse

Total horizontal earthyuake force on bulding

_r} Inadequate foundation
Hollow-core floors
Horizontal movwveimment of roof of building CheCk for VUInera ble feqture Of quegory A

velative to hase

Figure 2: Soft storey building! . Menegon et al. (2019)

Figure 1: Earthquake loading vs Displacement
graph for a ductile and limited ductility building
Building height range Acceptance criteria

Vulnerable feature: Category B

High axial load Horizontalirregularities/
Unsymmetrical

Level 1.1 scan
check

Building height up to 8m No category A features

Building with adequate bracings and no

Undersized column Building height up from 8m

—P»1 Non-structural component checklist |«
(c)Highly stressed, high

strength RC columns with
small dimensions +

» Comparison of structural behaviour
before/after retrofitting

.g». - Y .

! b A ' ' Decision making of retrofitting strategies for
Figure 3 (a.b,c) : Building plans with vulnerable features Category A & B!. ?he building g 9

Menegon et al. (2019)

Retrofitting strategies depend on

structural plan | o 50m category A features. (symmetric building
low column aspect ratio Concrete spalling, Building is safe N | plan with minimum two major core walls)
Non-ductile detailing cracking, disintegration. Building heg%kr:r] more than Etéilg(i]rlgis v(;/ir’rhlbc\::;jeeo?urc;’? lateral bracings and
‘ : Y V)
| Verticalirregularities Inadequate wall 9
Soil Class D/E anchorage Check for vulnerable feature of category B
. e - . e il |dentify if there are any category A features and more
| L I' | than one category B feature . The check may require
| | simple hand calculations.
(e A A = |
Conservative check, including calculations to identify
R A AR A Building is safe deficiencies found in Level 1 scan: forsional sfiffness,
= | - eccentricity, and earthquake demand by applying
T [ ' L\ | linear elastic analyses such as generalized force method
”' T ; ! ” : ; Y : Level 2 scan (GFM) or linear elastic dynamic analysis in accordance
ié i E{ﬁ%@ % i ,i : E ﬁ fnr:Tug | : CheCk WlTh AS] ] 70.4-
AR 2 S W\ Ve Y
ot e ElF“— '''''' e |- N Building is safe If the building does not pass level 2 check, rigorous
| i ' | || i == i : analysis are required such as pushover or dynamic
: : | | Level 3 scan time-history analysis based on the non-linear
| | T | check behaviour of the RC building.
- — - .- =S F R Y
| ! ! |
| | | |
| | i | N Buildina i e Nonlinear analysis of typical Australian
' ' | vilding is safe e : o
: : E-C- L - { limited ductile RC buildings
%—ﬂ ———————— Er———_ ————— ——-f——ﬂ%-— —————— %% Work out if retrofit for torsion or
|| S | L translational of critical columniis » Governing failure modes and local location
A | | required of failure
| | % | |
] iz I l
(b)Horizontal and vertical iregularities { y Sggg%i;gT%kﬁLererengygng method for each
& a {

1 Menegon, $.J., Tsang, H.H., Lumantarna, E., Lam, .. K., Wilson, J.L. and Gad, E.F., 2019, “Framework for seismic vulnerability assessment of reinforced concrete buildings in Australia”, Australian Journal of Structural Engineering, in press
(April 2019),

SWI N SWINBURNE

e %AW Australian Government Bu Si ness 45 Daer e B U R L%IEIQLENREE{‘I)’C%E:
Ll
g Department of Industry, Cooperative Research THE UNIVERSITY
Innovation and Science Centres Programme ofADE I_AI D E ¥ N E * THE UNIVERSITY OF

Geoscience Australia m

© BUSHFIRE AND NATURAL HAZARDS CRC 2019 bnhcrc.com.au






