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Seismic assessment of building

stock and prediction of losses

e Input
— Classification of buildings
— Assignment of capacity curves
— Definition of damage states
— Definition of demand spectra S
— Evaluation of building response TR

Spectral Displacement (inches)

Demand
Spectra

Stronger, More Ductile Construction

Building Capacity Curves

Weaker, Less Ductile Construction

Spectral Acceleration (g's)

e QOutput
— Fragility curves
— Damage scenarios
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General Methodology

» Building classification by building typology
« If typologies are codified then capacity curves deduced
from design standards

 Damage thresholds more difficult but theoretical
correlation between damage and drift available for
engineered structures

« Correlation of drift capacity and demand from
displacement spectra possible

 Distribution of building stock from census by typology and
use of lognormal distribution around mean average damage

* Possible calibration of fragility curves with direct damage
observations.
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Analytical push-over curves for
non-HAZUS structures types

 Identify experimental/analytical curves existing in
literature

 Document type of test/analytical procedure,
representativeness, etc.

« Use FaMIVE database to extract a number of
region/structure specific curves

o Compare with curves in literature
* Produce fragility curves
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PAGER Structure types considered

RS3 Local field stones with lime mortar.

RS4 Local field stones with cement mortar, vaulted brick raxod floors

DS2 Rectangular cut stone masonry block with lime mortar

DS4 Rectangular cut stone masonry block with reinforced etadtoors and roof

MS Massive stone masonry in lime or cement mortar

UFB1 Unreinforced brick masonry in mud mortar without timbestp

UFB3 Unreinforced brick masonry in lime mortar

UFB5 Unreinforced fired brick masonry, cement mortar, bubwéinforced concrete floor and roof slabs
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Brick masonry UFB3
AL i Rubble masonry DS2
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Tomazevic &Lutman 2004
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Lateral force, F (kN)

Earthquake Engineering
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Literature Analytical
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Literature Push-over Cu
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Mechanisms of collapse

 Friction, identification of cracks by sliding or overturning
« Connections with other structural elements
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Displacement based assessment

* Choice of appropriate non linear spectrum:
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Capacity curves for vulnerabillity classes

« Define peak strength as collapse load factor a, =/
: . : : : | Mesr
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e
« Define elastic limit displacement as D = & 12
- ags - - - y 2
« Define D, as loss of equilibrium for given mechanism 4w
e Typical ductility range 3m <10
Sae
097 —»— Sd(nl) (mu=3) (Aydinoglu&Kacmaz) 12
08 —+— Sd(nl) (mu=2) (Aydinoglu&Kacmaz)
—o6— Sd(nl) (mu=5) (Aydinoglu&Kacmaz) 11
0.7 Low wvulnerability lower bound D3
=— = Low wulnerabilty upper bound o D2 b4
067 Medium vulnerability lower bound % 0.8 D
S 051 = = = = Medium wulnerability mean value ©
% | A — - = Medium wuinerabiity upper bound E 0.6
v 044, ’ —— High vulnerability lower bound ‘_E"‘ D1
035 ' PR I O High wulnerabilty upper bound § 0.4
0.2 ' ’ o > 0.2
|/ — S N
R/ e . | | | |
° ;) 5 10 15 20 ‘25 30 35 40 0 0.2 04 06 08
sd em) normalised displacement d/du

Department of Architecture and Civil Engineering
University of Bath




Tomazevic &Lutman 2004

Department of Architecture and Civil Engineering
University of Bath



Italy, Serravalle

a(9)

Serravalle sample
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Serravalle, Italy, Correlation
of FaMIVE and EMS’98,

Stonework

Procedure EMS98 grade A EMS98 grade B EMS98 grade C
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Turkey, Fener-Balat
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Displacement
based damag

scenario
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L’Aquila, Italy

L'Aquila, Italy Sample
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Comparison FaMIVE experimental
for UFB5

UFB5
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Cumulative total damage probability

Serravalle cumulative damage by PAGER TYPE
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Cumulative distribution over the

whole sample for UFB3 and UFB5
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Indian Data Concrete

a(g)

Northern Indian non-ductile Concrete Frames
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