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IDENTIFY 
HAZARD

LOCATION
Determine: 
PGA and other response 
spectra of an earthquake 
likely to occur in specific 
location for a given time 
period / likely MM scale 
of event
Consult: 

- Earthquake engineers 
and seismologists
- Geoscience Australia 
Hazard maps and 
publications
- Australian Standard 
1170.4
- Local council 
- State or Territory 
Emergency services
- Insurance agencies)

SITE SUB-SOIL
Determine:
How regolith of site affects 
earthquake forces transferred to 
building (amplifies or reduces)
Consult: 

- Earthquake engineers, 
seismologists, and geologists
- Geoscience Australia regolith 
maps (local scale preferable) and 
publications
- Australian Standard 1170.4 (lists 
sub-soil categories) 

BUILDING STRUCTURE
-Consult:
architects or engineers
Determine:
- Flexible/stiff construction
- Fixed-base/base isolators
Most at risk in Australia:
- old un-reinforced masonry 
cavity brick construction 
- soft-story construction
- load bearing single story 
construction
- building façade systems 
constructed from masonry or 
glass panels

NON-STRUCTURAL ELEMENTS 
- Placement/fastening of suspended 
equipment, as well as mechanical, 
electrical and plumbing systems
- Placement of furinture 
- Stiffness/stability of display/storage 
cases, and whether they are anchored 
to the building 

DETERMINE 
ACCEPTABLE 

LEVEL OF RISK 

Use a risk evaluation 
model to determine 
level of risk (can be 
simple or complex) 

Eg. CPRAM: 
Magnitude of Risk = 
Probability (for 
catastrophic events) or 
extent x Fraction 
susceptible x Loss in 
value

Dicussions between 
different departments 
within museum to 
determine accepable 
level of risk for 
collections and building 
from earthquakes

RESPONSE OF 
OBJECT 

CATERGORIES

Consider: 
- Empirical evidence 
from museums who 
have suffered through 
an earthquake
- Object placement 
within building
- Display storage 
conditions
- Object material 
characteristics
- Size, shape and weight 
of object

Determine:
- Object centre of 
gravity (Use multi-
component equivalent 
block for complex 
objects - see section 3.2 
for equation)

Determine: 
Whether object will 
have a rigid or flexible 
seismic response

RIGID: 
Rocking:
(Amax/g) > B/2Hcg

Overturning:
(Vmax) > 10B/√(2Hcg)
Sliding: 
A = µ
Stress: 
Seismic forces on object 
can be tested by tilting 
to induce loading force 
of gravity 
Amax = sin Ꝋ

FLEXIBLE: 
2D/3D pendulum

Also see Augusti & 
Ciampoli (1996) for a 
guide to the response of 
different object types 

IMPLEMENT 
MITIGATION 
MEASURES

Consider:
- Priority lists (relative 
value to museum/ 
vulnerability ) 
- Cost/benefit of 
measure
- Cultural, historical, 
social, and aesthetic 
factors influencing 
conservation, use and 
display of object 
(consider use of a soft-
systems conservation 
management frame 
work)

LOCATION
- Avoid building in areas 
of high seismicity 
(unrealistic)

SITE
- Avoid sites on alluvial 
soil
- Consildation of soil 
prior to construction  

BUILDING

- Base isolation 

- Stiff structure
- placement and fixture 
of non-structural 
elements and furniture

OBJECT
Passive:
- Adding ballast (to 
lower cg) 
- Altering aspect ratio 
(to lower cg)
- Restraints/mounts
Dynamic:
- Base isolation 
Storage areas:
Object placement, 
restraints, boxes, 
padding, hanging 
systems, shelf linings, 
locks for draws and 
sliding racks 

MONITOR AND 
RE-EVALUATE 

Monitor:
After and between 
earthquakes
- photogrammetry 
- movement of 
objects
- observe modes of 
response to 
earthquake 

Consider: 
- Performance
- Cost/benefit
- New information 
(on hazard and 
mitigation 
strategies)
- sensitivity to 
cultural, historical, 
social, and aethetic 
significance of 
artefact 

Figure 7: Decision making framework. 


