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Input data provided by the Bulgarian partners:

*» Map of seismic hazard (in terms of intensities). There
are zones of intensity VI, VII, VIII and [X.

¢ Grid of districts (provinces). There are 28 provinces
(oblasts).

» Grid of municipalities (communities). There are 263
communities (obschinas) in the country.

* Population distribution incoemmunities.

+» Composition of bullding| types (reinforced concrete,
Masenry, other) In Provinces.

% Indication of the status of communities (Urban, rural).
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Computational cells

Having intersected the layer of seismic hazard
(zones of different seismic intensities VI, VII, VIII,
IX) with the layer of administrative boundaries of
communities (263 communities), we obtain 421
computational cells.

TThe cells are too large for detailed analysis of
potential losses, especially for generating probable
earthguake scenarios. Fherefore, It IS stiongly.
recommended te consider smaller computational
cells (settlements), whichwill reguire more detailed
INpUL Infermation.
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Distribution of seismic hazard in Bulgaria
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Vulnerability analysis

Vulnerability models are constructed on the base of the
vulnerability classification of the European Macroseismic
Scale (EMS-98).

For constructing the vulnerability composition models in
different computational cells (communities, or settlements)
we need information; about the compaosition of the existing
building| stock ini terms, of building types.

[For the time being the information Is available only for
provinces, (districts). Tihereiore, more detailed data are
iequired for differentiation andl imprevement of the models.
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Vulnerability classification (EMS-98)

Type of Structure Vulnerability Class
A B CD EF

rubble stone, fieldstone O
adobe (earth brick) O

sample stone

LIASONERY

unreintorced, wath
mamifactured stone units

_I
tnassive stone I—
O
I_

uireinforced, with RC floors

remforced or confined

frarne without
earthgquake-res stant design (ERD)

fratne with moderate level of ERD

trame wath lugh level ot ERD

walls without ERD
wallz wath moderate level o fERD

walls with high level of ERD

steel structures
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Composition of the residential building stock In
districts of Bulgaria

Residential buildings by structure of building

Districts Residential buildings - Total

Steel- concrete Solid structure Others

TOTAL 2127 378 95 329 1578 921 453 128

in towns 750.992 60.344 606.531 84.117
in villages 1.376.386 34.985 972.390 369.011
BLAGOEVGRAD 79.384 5.484 61.453 12.447

in towns 26.787 3.394 21.603 1.790

in villages 52.597 2.090 39.850 10.657

BURGAS 98.614 7.580 81.101 9.933
in towns 35.334 4.321 29.846 1.167
in villages 63.280 3.259 51.255 8.766

VARNA 95.296 4.240 72.954 18.102
in towns 48.272 3.328 39.571 5.373
in villages 47.024 912 33.383 12.729

VELIKO TARNOVO 91.658 4.710 66.643 20.305

in towns 29.178 3.076 21.743 4.359
in villages 62.480 1.634 44.900 15.946
VIDIN 58.864 868 44.639 13.357
in towns 12.848 513 11.161 1.174

in villages 46.016 355 33.478 12.183

VRATSA 96.290 1.340 86.321 8.629

in towns 27.512 983 24123 2.406

in villages 68.778 357 62.198 6.223




GABROVO

in towns

in villages

DOBRICH

in towns

in villages

KARDZHALI

in towns

in villages

KYUSTENDIL

in towns

in villages

LOVECH

in towns

in villages

MONTANA

in towns

in villages

PAZARDZHIK

in towns

in villages

PERNIK

in towns

in villages
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PLEVEN 108.008 96.086
in towns 39.816 35.888
in villages 68.192 60.198

PLOVDIV 148.591 101.164

in towns 56.101 41.468

in villages 92.490 59.696
RAZGRAD 44,921 35.030
in towns 12.443 10.622
in villages 32.478 24.408

RUSE 67.018 54.070
in towns 25.250 20.713
in villages 41.768 33.357

SILISTRA 41.430 24.829
in towns 11.475 8.082

in villages 29.955 16.747
SLIVEN 60.543 46.814
in towns 27.002 21.060
in villages 33.541 25.754
SMOLYAN 35.580 14.859

in towns 11.418 6.612

in villages 24.162 8.247
SOFIA REGION 149.719 118.992
in towns 41.422 36.450

in villages 108.297 82.542
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SOFIA CAP.

in towns

in villages

STARA ZAGORA

in towns

in villages

TARGOVISHTE

in towns

in villages

HASKOVO

in towns

in villages

SHUMEN

in towns

in villages

YAMBOL

in towns

in villages
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Vulnerability functions for different

vulnerability classes of the EMS-98

Mean Class A
Damage

Ratio (%)

Class C

Class E

Intensity
| (EMS-98)
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Estimation of mean damage for a cell

Combining the seismic input with the vulnerability
functions we can estimate the damage for buildings
corresponding to different vulnerability classes.

The mean damage ratio for the whole building stock in
a cell can be estimated as the arithmetic mean of those

of all buildings in the cell:

MDR= % MDR! /100! (%)
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Estimated mean damage ratio (MDR,%) Iin cells
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Estimation of potential losses

Potential direct losses due to the structural damage to the
residential building stock can be estimated as a combination
of the mean damage ratio (MDR, %) and the exposed assets
(in terms of replacement costs for the buildings).

As a first approximation (assuming that the total asset value
N a community is proportional to the number of inhabitants)
We can estimate the comparative distribution of the risk
potential, as the product ofif MDR and the number: of
Inhabitants in communities.

The lesses are calculated! for communities, disselving the
computational cells;
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Estimated distribution of seismic risk potential
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