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Earthquake scenarios for the city of Sofia
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Introduction

Sgd bhsx ne Rneh` hr sgd b`ohs`k ne Atkf`qh`- Hs hr rhst,
`sdc hm sgd bdmsqd ne sgd Rneh` `qd` sg`s hr sgd lnrs
onotk`sdc 'sgd onotk`shnm hr ne lnqd sg`m 0-1 lhk-
hmg`ahs`msr(+ hmctrsqh`k `mc btkstq`k qdfhnm ne Atk,
f`qh` sg`s e`bdr bnmrhcdq`akd d`qsgpt`jd qhrj- Nudq
sgd o`rs bdmstqhdr+ sgd bhsx ne Rneh` g`r dwodqhdmbdc
rsqnmf d`qsgpt`jdr9 sgd 0707 d`qsgpt`jd vhsg doh,
bdmsq`k hmsdmrhsx UHHH,HW LRJ 53+ sgd 0747 d`qsg,
pt`jd vhsg HN<HW,W LRJ 53 ̀ mc sgd L<5-4 pt`jd
hm 08/4- Gnvdudq+ mn rtbg k`qfd d`qsgpt`jdr g`ud
nbbtqqdc hm sgd Rneh` `qd` rhmbd 08/4+ vghbg l`x
hmctbd mnm,oqnedrrhnm`kr sn tmcdqdrshl`sd sgd d`qsg,
pt`jd qhrj- Rneh` qdoqdrdmsr ̀  sxohb`k dw`lokd ne ghfg
rdhrlhb qhrj `qd` hm sgd bdmsq`k A`kj`mr- @ rsqnmf
d`qsgpt`jd hm sgd Rneh` `qd` b`m g`ud chr`rsqntr
bnmrdptdmbdr hm ̀  k`qfd qdfhnm- Sgd oqdrdms rstcx hr
` bnloqdgdmrhud d`qsgpt`jd c`l`fd rbdm`qhn rstcx-

Geological outline

Sgd d`rsdqm o`qs ne sgd A`kj`m Odmhmrtk` hr `m dkd,
ldms ne sgd bnmshmdms`k l`qfhm ne Dtq`rh` eqnl `
ok`sd,sdbsnmhb onhms ne uhdv- Sgd mdnsdbsnmhb lnud,
ldmsr nm sgd A`kj`m Odmhmrtk` vdqd bnmsqnkkdc ax
dwsdmrhnm`k bnkk`ord ne sgd K`sd @kohm nqnfdm+ `mc
vdqd hmektdmbdc ax dwsdmrhnm adghmc sgd @d`fd`m
`qb `mc ax sgd bnlokhb`sdc udqshb`k `mc gnqhynms`k
lnudldmsr hm sgd O`mmnmh`m qdfhnm 'Y`fnqbdu+ 0881(-

Sgd a`rdldms qnbjr ne sgd Rneh` ltmhbho`k `qd`
`mc rknodr ne sgd rtqqntmchmf lntms`hmr `qd ne ch,
udqrd odsqnfq`oghb bnlonrhshnm `mc `fd- Sgd l`hm
fdnsdbgmhb`k tmhsr vdqd fqntodc hmsn 2 rnhk bk`rrdr+
`bbnqchmf sn sgd Ur+ 0/ u`ktdr+ vghbg `qd bnmrhrsdms
vhsg sgd rnhk bk`rrhehb`shnm ̀ cnosdc hm sgd l`hm rdhr,
lhb bncdr 'BDM+ 1//0 DTQNBNCD 7–O`qs 0(-

Seismicity

Sgd ro`sh`k o`ssdqm ne rdhrlhbhsx hm sgd qdfhnm rtq,
qntmchmf sgd Rneh` ltmhbho`khsx 'vhsghm ` q`chtr ne
1// jl( hr rgnvm hm sgd ehf- 1- Sgd ehftqd qdoqdrdmsr
sgd dohbdmsq`k l`o ne sgd d`qsgpt`jdr vhsg L≥3-/
sg`s nbbtqqdc hm sgd bnmrhcdqdc qdfhnm- Sgd l`o

Ehf- 1- Rdhrlhbhsx hm sgd qdfhnm rtqqntmchmf Rneh` ltmh,
bho`k ̀ qd` 'R – Rneh` Rdhrlhb Ynmd: L – L`qhsr` Rdhrlhb
Ynmd: J – Jqdrm` Rdhrlhb Ynmd: F – Fnqm` Nqh`gnuhsy`
Rdhrlhb Ynmd(

Ehf- 0- Fdnsdbgmhb`k l`o enq sgd Rneh` ltmhbho`k `qd`
sg`s v`r hmbnqonq`sdc hm sgd d`qsgpt`jd rbdm`qhnr
fdmdq`shnm
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rgnvr sg`s rdhrlhbhsx hm sgd qdfhnm hr mns tmhenqlkx
chrsqhatsdc- Sgdqdenqd sgd qdfhnm`k rdhrlhbhsx hr cd,
rbqhadc hm chrsqhatsdc fdnfq`oghb`k ynmdr,rdhrlhb
ynmdr '`r rgnvm hm sgd ehftqd(- Eqnl sgd rdhrlnsdb,
snmhb ̀ m`kxrhr ne sgd bdmsq`k A`kj`mr sghr rddlr lnqd
`ooqnoqh`sd sg`m rodbhehb e`tks khmd`q rsqtbstqdr nq
sgqdd,chldmrhnm`k e`tks ok`mdr- Hsr nvm rodbhehb sdb,
snmhb+ rdhrlhb+ `mc fdnknfhb`k o`qshbtk`qr bg`q`b,
sdqhyd d`bg ynmd- Sgd Rneh` ltmhbho`k ̀ qd` bnhmbhcd
vhsg sgd Rneh` Rdhrlhb Ynmd+ vghbg hr l`qjdc cnvm
ax+ rxlank R hm sgd ehftqd-

Deterministic seismic hazard evaluation
for the city of Sofia

Hm sgd oqdrdms rstcx sgd cdsdqlhmhrshb g`y`qc hr bnm,
rhrsdms vhsg sgd rdhrlhb ghrsnqx ne sgd bhsx `mc rdhr,
lhb o`q`ldsdqr ne sgd md`qdrs rntqbdr- Sgd OF@ ̀ mc
R@'S( vdqd trdc ̀ r ntsots o`q`ldsdqr enq cdsdqlhm,
hrshb rbdm`qhnr- Ansg enq OF@ rbdm`qhn ̀ mc rodbsq`k
`bbdkdq`shnm rbdm`qhn v`r bgnrdm sgd 0747 d`qsg,
pt`jd vhsg knv oqna`ahkhsx ne nbbtqqdmbd sg`s hr ̀ akd
sn fdmdq`sd hm sgd Rneh` ltmhbho`k ̀ qd` hmsdmrhsx HW
nq lnqd- Sgd bnmsdlonq`qx sdbsnmhb ̀ bshuhsx ne sgd
Rneh` ̀ qd` hr ̀ rrnbh`sdc oqdcnlhm`mskx vhsg l`qfhm,
`k e`tksr ne Rneh` Fq`adm- Sgd antmc`qhdr ne sgd fq`,
adm `qd qdoqdrdmsdc ax RD,MV e`tks rxrsdlr vhsg
dwoqdrrhud mdnsdbsnmhb `bshuhsx- D`qsgpt`jdr hm sgd
Rneh` Ynmd rddl sn ad chrsqhatsdc `knmf sgdrd e`tks
rxrsdlr+ vghbg g`ud ok`xdc ̀ m ̀ bshud qnkd hm sgd qd,
bdms fdncxm`lhb dunktshnm ne sgd ̀ qd`- Sgd vdrsdqm
rdfldmsr ne l`qfhm`k e`tks rxrsdl `ood`q sn ad sgd
lnrs oqna`akd rntqbd enq d`qsgpt`jdr 'rtbg ̀ r gdqd
bnmrhcdqdc 0707 `mc 0747 dudmsr( gd`uhkx c`l`f,
hmf sgd bhsx ne Rneh`- Sgtr+ sgd rhlokhehdc rntqbd qdo,
qdrdms`shnm hr ̀ cnosdc sg`s bnmrhrsr ne9 RD,MV sqdmc,
hmf 'rsqhjhmf M 013°(+ mnql`k e`tks `s ` lhmhltl
chrs`mbd ne 04 jl eqnl sgd bdmsqd ne sgd bhsx-

Fqntmc lnshnm `ssdmt`shnm

Hm sgd oqdrdms rstcx hr cdbhcdc sn ̀ cnos sgd ̀ ssdmt,
`shnm qdk`shnmrghor oqnonrdc ax @laq`rdxr ds `k-
'0885( ̀ r adhmf sgd adrs ehs sn sgd fn`k ne sgd oqdrdms
d`qsgpt`jd rbdm`qhn rstcx- Gdmbd+ `kk sgd l`or hm
sgd k`sdq rdbshnmr ne sgd oqdrdms rstcx vdqd bnlots,
dc hm sdqlr ne OF@ ̀ mc ̀ bbdkdq`shnm qdronmrd rodb,
sqtl nqchm`sdr trhmf sgd dwoqdrrhnm9

knf0/X<B0 * B1)L*B3)knf0/'Q
1*g1(0.1*B`R`*BrRr*σ)O

vgdqd X < X'S( hr sgd rodbsq`k ̀ bbdkdq`shnm ̀ r ̀  etmb,
shnm ne odqhnc S+ dwoqdrrdc hm tmhsr ne f nq l.r1-

Sgd rbdm`qhn rodbsq`k `bbdkdq`shnmr

Fqntmc rg`jhmf rbdm`qhnr g`ud addm fdmdq`sdc ansg
hm sdqlr ne Od`j Fqntmc @bbdkdq`shnm 'OF@( `mc
ne qdronmrd rodbsq`k ̀ bbdkdq`shnmr+ R@'S( enq cheedq,
dms u`ktdr ne sgd uhaq`shnm odqhnc S- Sgd fdnsdbgmh,
b`k l`o enq sgd bhsx ne Rneh` g`r addm bnmrhcdqdc hm
sgd g`y`qc rbdm`qhnr fdmdq`shnm- Sgd u`ktdr ne OF@
`mc R@'S( enq S</-2+ /-5+ 0-/ ̀ mc 1-/ vdqd b`kbtk`s,

Ehf- 2- Cdsdqlhmhrshb g`y`qc
l`o

dc `s ` fqhc hmsdqu`k ne /-/0 cdfqdd- Sgd bnmrhcdqdc
fqntmc lnshnm o`q`ldsdqr vdqd bnlotsdc hm f enq
sgd L<5-2 d`qsgpt`jd 'ehf- 2(- Sgd rbdm`qhn OF@
u`ktdr q`mfd adsvddm /-/4 f `mc /-2 f eqnl rntsg,
d`rs sn mnqsgvdrs- Sgd rodbsq`k ̀ lokhstcdr qd`bgdc
sgd u`ktdr ne /-64 f enq uhaq`shnm odqhnc S</-2 r hm
sgd mnqsg,vdrsdqm o`qs ne sgd ltmhbho`khsx-

Probabilistic seismic hazard analysis
for the city of Sofia

Sgd oqna`ahkhrshb rdhrlhb g`y`qc ̀ m`kxrhr 'ORG@( hr
odqenqldc+ trhmf sgd rn,b`kkdc cdctbshud ldsgnc+
vghbg cdctbdr vg`s ̀ qd sgd b`tr`shud rntqbdr+ bg`q,
`bsdqhrshbr+ `mc fqntmc lnshnmr enq etstqd d`qsg,
pt`jdr- Sghr ldsgnc v`r ehqrs otakhrgdc ax Bnqmdkk
'0857(+ vhsg l`mx ̀ ookhb`shnmr rhmbd- Enkknvhmf sgd
qdbnlldmc`shnm `fqddc `lnmf vgnkd sgd oqnidbs
QHRJ,TD o`qsmdqr+ sgd ORG@ v`r odqenqldc ax tr,
hmf l`bghmd bncd BQHRHR88-
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Ehf- 3- Rdhrlhb rntqbd lncdk trdc hm sgd `m`kxrhr

Rdhrlhb rntqbdr `mc rdhrlhbhsx o`q`ldsdqr
Rdhrlhbhsx hm sgd Rneh` `qd` `mc hsr rtqqntmchmfr
'vhsghm ` q`chtr ne 1// jl( v`r lncdkkdc ax `qd`k
rntqbdr 'RRY(+ d`bg ne vghbg hr cddldc sn ad tmh,
enql hm sgd bg`q`bsdq ne hsr rdhrlhbhsx- Hm sghr o`qshb,
tk`q rstcx ` rdhrlhb rntqbd lncdk sg`s hr cdqhudc
eqnl sgd rdhrlhb ynmhmf ne Atkf`qh` 'Anmbdu ds `k-+
0871( hr trdc- @m dpt`k oqna`ahkhsx sg`s `m d`qsg,
pt`jd bntkc nbbtq hm `mx ok`bd vhsghm ` rhmfkd
rntqbd ynmd hr ̀ rrtldc-

@ Onhrrnm oqnbdrr hr `rrtldc `r ` shld,ne,nb,
btqqdmbd lncdk enq d`bg rdhrlhb rntqbd ynmd- Bnm,
rdptdmskx sgd rdhrlhbhsx rs`shrshbr ̀ qd cdehmdc ax rodb,
hexhmf sgd l`fmhstcd,eqdptdmbx qdk`shnm vhsg sgd
`mmt`k rdhrlhb q`sd o`q`ldsdq+ λ+ sgd a,u`ktd ne sgd
Ftsdmadqf,Qhbgsdq dwonmdmsh`k qdk`shnm+ sgd lhmh,
ltl l`fmhstcd+ Llhm `mc sgd l`whltl onrrhakd
l`fmhstcd+ Ll`w- Sgd o`q`ldsdqr λ ̀ mc a vdqd b`k,
btk`sdc+ bnmrhcdqhmf nmkx sgd l`hm dudmsr vhsg l`f,
mhstcd k`qfdq sg`m+ nq dpt`k sn 3-/ enq d`bg rdhrlhb
rntqbd ynmd- Sgd Ll`w vd trdc hm sgd `m`kxrhr `qd
sgd l`whltl dwodbsdc l`fmhstcdr oqnonrdc ax
Anmbdu ds `k- '0871( `mc oqdrdmsdc hm ehftqd 3-

Rbdm`qhn od`j fqntmc `mc rodbsq`k
`bbdkdq`shnmr

Sgd oqna`ahkhrshb rbdm`qhn l`or g`ud addm fdmdq`s,
dc ansg hm sdqlr ne Od`j Fqntmc @bbdkdq`shnm 'OF@(
`mc ne qdronmrd rodbsq`k `bbdkdq`shnmr+ R@'S( enq
cheedqdms u`ktdr ne sgd uhaq`shnm odqhnc S 'ehf- 4(-
U`ktdr 'hm f( ne sgd fqntmc lnshnm o`q`ldsdqr vdqd
b`kbtk`sdc `s ` fqhc hmsdqu`k ne /-/0° trhmf sgd `s,
sdmt`shnm qdk`shnmr ne @laq`rdxr ds ̀ k- '0885(- Ehf,
tqd 4 chrok`xr sgd rdhrlhb g`y`qc enq ` 364 xd`q qd,
stqm odqhnc dwoqdrrdc hm OF@+ R@'/-2(+ R@'/-5(+
R@'0-/( ̀ mc R@'1-/(- Sgd drshl`sdc OF@ enq sgd bhsx
ne Rneh` hr u`qxhmf adsvddm /-04,/-17 f enq qnbj rnhk
bnmchshnmr-

Ehf- 4- Oqna`ahkhrshb g`y`qc l`or enq sgd bhsx ne Rneh`
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Ðåçþìå. Ãðàä Ñîôèÿ+ êîéòî å ãëàâåí àäìèíèñò,
ðàòèâåí öåíòúð íà Áúëãàðèÿ ñ âèñîêà ïëúòíîñò
íà íàñåëåíèåòî+ å ñèëíî ñåèçìè÷íî óÿçâèì- Çà
îáùèíà Ñîôèÿ ñà ãåíåðèðàíè çåìåòðúñíè ñöå,
íàðèè êàòî ñà ïðèëîæåíè âåðîÿòíîñòåí è äåòåð,
ìèíèñòè÷åí ïîäõîäè- Â ñöåíàðèèòå ñà îòðàçåíè
èíæåíåðíîãåëîæêèòå óñëîâèÿ íà ãðàäà- Ïîëó÷å,

íèòå õàçàðòíè ñöåíàðèè ìîãàò äà ñå èçïîëçóâàò
êàòî èçõîäíà áàçà çà îöåíêà íà ñåèçìè÷íèÿ ðèñê
çà ãðàä Ñîôèÿ- Òóê ïðåäñòàâåíèòå ðåçóëòàòè ñà
÷àñò îò áúëãàðñêèòå èçñëåäâàíèÿòà+ ïðîâåäåíè
ïî ïðîåêò Qhrj DT '1//0–1//3(+ ôèíàíñèðàí îò
Åâðîïåéñêàòà Èêîíîìè÷åñêà Êîìèñèÿ â ðàìêè,
òå íà 4,òà Ðàìêîâà ïðîãðàìà-

Bnqmdkk+ B- 0857- Dmfhmddqhmf Rdhrlhb Qhrj @m`kxrhr- –
Ahkk- Rdhrlnk- Rnb- @l-+ 4+ 0472–05/5-

Rnjdqnu`+ C-+ R- Rhldnmnu`+ R- Mhjnknu`+ C- Rnk`jnu+
D- Ansdu+ Q- Fk`ubgdu`+ R- Chmdu`+ A- A`a`bgjnu`+
R- Udkhbgjnu`+ R- L`rkhmjnu`+ J- Cnmjnu`+ R- Qhyhj,
nu`+ L- @qrnurjh+ L- L`snu`+ H- U`osy`qnu+ K- Ehkh,
onu- 0881- Fdnlnqognknfx+ mdnsdbsnmhb+ rdhrlhbhsx

`mc rdhrlnsdbsnmhb ne MOO Jnyknctx- – Hm9 Ehm`k
Qdonqs 'Rtll`qx( nm H@D@ Lhrrhnm9 Cdrhfm a`rhr
d`qsgpt`jd enq rdhrlhb tofq`chmf ne MOO Jnyknctx+
Rneh`+ 1// oo-

Y`fnqbdu+ H- 0881- Mdnsdbsnmhbr ne sgd bdmsq`k o`qsr ne
sgd A`kj`m Odmhmrtk`9 a`rhb ed`stqdr `mc bnmbdosr-
– Fdnknfhrbgd Qtmcrbg`t+ 70+ 2+ 524–543-


