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Earthquake intensities are defined in the twelve-degree scale devised by Medvedev, Spanheuer and Karnik (MSK) in . B Yy 3 [TEIVEL MR T ] (T ST s - } } }
terms of the effects on three types of buildings: (A) of unfired bricks, mud and straw, packed earth, or unhewn stone; (B) 5 G e oo S Y ——— 5 G 60 S EEETE . ' '
logs, dressed stone, or prefabricated materials; and (C) of reinforced concrete (skeleton construction) or well ) ; ;i N o, S or y Ll
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Damages to the man-made structures can be the following: ol OBUX Ofie o MO eneka owTehe oTras o 6oic _ OTUHE
First degree wall paint flaked off, small cracks in walls and chimneys; ) .'_ 3 . ._' - ‘ e o “’ ‘ 9 . noR 9° MCS
Second degree plaster falls from walls and ceilings, walls crack, bricks fall out of shattered chimneys, roof slates Al oo bacTOe i MAdaly OreKe. DACTDERR ce kenanina. 3. GTENeH - v aldomu: o
displaced: 2, ola SEEEEEL U] €2 ana ACTPeCe aMia a Hacra )
Third degree gaping cracks in walls, chimneys broken; ° RS ; SRR PRI AHEE PRI P 107 Mes
Fourth degree partition walls collapse; EIGED o ETENETETE SRS : eneke: 1- HeoceTaH. 2° - iedBa ocetaH. 3° - e o Krak
Fifth degree total destruction of building. A e ) i . . . . _ 0 ——
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Earthquake intensity on the MSK scale and respective effects: aK (3rpaje ce rotpecay U3 Temerba, Koj Tuna A fonasi Ao oIoHe OLIBhSiog), 9 F v ' 4
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4’ - Moderate (buildings vibrate, windows rattle, furniture creaks, suspended objects swing). ana 2 1l o .. _'_- > crena) 8 - iaKQ _. '. _ °- SLTal Co ."_.- ° AnA. OKAUG B AME OrO AN @ ) é
5° - Strong (buildings shake, type A buildings damaged to the first degree). 60 yuBplUkieHa BpaTa 0030 afa e a; oko 50% 3rpaga Tuna A Tpru owTeherba 4. cTerneHa a Jeneva & 0/ \oBudinipesta
6° - Frightening (fragile objects overturned and broken, furniture moved, objects failed out from shelves, ceiling joists S B o (st [ S E e S E B a1 G SRR A e B G R de @ EEREL G s <7 oGrac &
creak, visible damage to the second degree on 50% of type A and about 5% of type B buildings. 0 SEE 2 U reGniE emrEsee S ey e— enera). 9° - katacTodbanaH (Be TG y
7° - Damaging ( heavy furniture items moved and light ones overturned, objects from cupboards and shelves fall; about e D DeroByL NanaN: ca KDOBOBA! ADEEHE KDOBHE KOHCTD & ce rnoMena o 9. KanKa & pVLLe: NDeKo o O O Kluz
5% of A type buildings damaged to the fourth degree and about 75% of B type buildings to the third degree; about 50% 0% 3rpaga a A cep a ocTasne BULLE a ynotpeby; oko 50% 3rpana a b ce owrTehyje A0 ernexa a f Ml Sprot
oof B type buildings got damage to the second degree, and about 50% of C type buildings to the first degree). oienuHe M 0o 4. ctenera). 10° - pasop sehnHa habp NMMH-AKA U BUCO obiekaTta ce b Ve Ce CBe O 2 o Q) “eZagres = | - Vianéa
8" - Much damaging (heavy furniture moved and overturned, suspended objects fall down, poorly fixed doors and TR T A T are 75 STeE e T 57 e 50 dreeme e N e w8 T AL GrETEE £ e wE v il o / N o @ gremivar O
windows unhinged; about 50% of type A buildings damaged to the fourth degree, and about 5% destroyed; about 50% of o~ ST GG e T R o U N [ g QQ
type B buldings damaged to the third degree, and about 5% to the fourth degree; about 75% of C type buildings 3 o CBE WTO ie WarnakeHo. Defeth ce Merha. DeKe Mersaly TOKORE . o 0TBADA OTUHE b x
damaged to the second degree, and only few to the third degree. SBOM Of BUALIE LEeKAMETADA ! o / (o Bukurcst
9" Disastrous ( chimneys topple, roof slates slide down, wooden roofs and trusses thrown out of joints, eaves collapsed; 2 ((,( \\) -
over 50% of A type buildings collapse and others are not safe, about 50% of B type buildings damaged to the fourth 6 2 1) R [T S TerToEET FENTE FEfRTE 16 © eI [ oMILOTDECA Hanase ce V. 8 ’-’ o
de9ree with some collapse; about 50% of C type buildings damaged to the third degree, others to the fourth degree). onDvYia. To ; "@
10" Destructive (stacks and tall structures topple; all type A and about 75% of B type buildings destroyed; about 50% of SR [T ST S (e St EE (e, SeuE SeEn Cam Siree G e 4 % * y
C type buildings damaged to the fourth degree, some collapse). 6ria (Mo 2 Kovnak. Bainua Bawta: 8 4) LlenTtoanta Co6uia (Mazapesal Apaqkenosau Pvr 03 i o )
11° - Devastating (all structures and infrastructures: dams, bridges, etc. destroyed or heavily damaged). 080, Konao 8o’ onovuie Benmke Mopase (CaAnainal. JaroamHa anak: 89 5) Monovuic 3. "'? o © @
12° - Apocalyptic (all man-made structures destroyed, ground surface changed, rivers change courses, cracks in oune Cobuie (Fonvéa aro Q° ONOVUiE . aBe e fle ODHLEr TOKA e Monage \ "% N O A @
ground of dekametric gape). [] poBrpaa, bocurbrpan Bparbe; 8-9° 8) Kocwme e pu3pe P a atb, Ypolesal, 8-9’ "\ - O @ Q
T_hitintensitie_s of earthquakes in Serbia have been up to 9° on MSK scale. The foci of major earthquakes are located in 5 oD e 3eMMLOTOECH auHe 6 OwARA % MOBDLHE. 3EMILOTOECH adMHe 7° owARa \'\.\.\ :: Napu§ @ Ti”’;" %
eight areas, viz.: 9% OB o AeMMOTDE o g a5 - . 9 o - 23vie . =
(1) Adriatic coastal zone (8° - 9" MSK); (2) Vojvodina (Kanjiza, Becej, Novi Sad, Ruma; 8° MSK); (3) Western Serbia 13 ie ,.,'. . eD ,,. D 6Mie VIDOXKEHD 36 _.,. ECUMA KON G g nakEBUHCKE OBIEKTE o 0 3 ._._ : o \‘\. - o \ |
(Loznica, Krupanj, Bajina Basta; 8° MSK); (4) Central Serbia (Lazarevac, Arandelovac, Rudnik, Kraljevo, Kopaonik; 8’ - 9° : N e o oElEE
MSK); (5) Velika Morava region (Svilajnac, Jagodina, Stalag; 8° - 9° MSK); (6) Eastern Serbia (Golubac, Negotin; 8° MSK); .
(7) Area between the NiSava and the middle and upper course of the Juzna Morava (Dimitrovgrad, Bosiligrad, Nis, Vranje; 8 COUSMOTOIKM KapTama CpOuje ca OkonHOM (o TpuapemeHo] cesmonoukoj kaptu Jyroonasuje, 1984) u Ceuamoroukoj kaptu Anncke Eapone (7o B : % S
8" - 9" MSK); (8) Kosmet (Pec¢, Prizren, Pristina, Lipljan, UroSevac; 8’ - 9° MSK). ) Rl : b R e ° Z N
Earthquake intensity hazards in Serbia in respect to the percentage of the national territory are the following: 6° MSK - -~ Q o
13%, 7° MSK - 59%, 8° MSK - 23%, 9° MSK - 5%, or about 87% of the territory of Serbia is susceptible to destructive P alermo - \@1’
earthquakes, which calls for paraseismic codes and standards in the housing and building projects. \ <} “stin) v
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I Jonsko more % & %Q
Earthquake intensities on Seismic map of Serbia and adjoining regions (after the 1984 Tentative Seismic Map of Yugoslavia) and the Seismic Map of Alpine Europe (after V. ‘: s
Karnik, 1971) are given on MCS (Mercalli, Cancani, Sieberg) I-XII scale which was in use earlier. N
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CEM3MOTEKTOHCKA KAPTA
SEISMOTECTONIC MAP

Br. lokacija strukture Zone Lkm. M lo Br. lokacija strukture
Location Location
1 Beli Manastir Il 25 59 83 38  Poreckareka
2a Tisa-N. Knezevac Il 15 53 74 39  Miroc
2b  Tisa-N.Becej Il 22 57 841 40  Jabukovac
3 Fruska Gora sever Il 25 59 83
4 Fruska Gora jug Il 25 59 83 41 Timok-Salas
5  Perlez Il 20 56 8,0 42  Negotin
6  Alibunar Il 20 56 8,0 43  Timok-Knjazevac
7  Tinja Il 30 61 87 43a  Sumrakovac
8 Lopare Il 35 63 90 44  Sokobanja
9  Spreca Il 30 61 87 45  Cestobrodica
10  Loznica Il 12 50 7,0 46  Mlava
47  Svilajnac-Sedlare
11 Tekeri$ Il 20 56 8,0 48  Velika Morava
12 Jadar Il 8 45 6,0 49  Paracdin
13 Osecina Il 20 56 8,0 50  Juhor
14 Krupanj Il 22 57 80
15  Jagodnja Il 15 53 74 51  Jagodina
16 Ralja Il 17 54 76 52  Gledici
17 Kosmaj I 12 50 7,0 53  Mrcajevci-Gruza istok
18 Barosevac Il 17 54 16 54  Mrcajevci-Gruza zapad
19 Lazarevac Il 18 55 17 55  Mataruska Banja
20 Bukulja Il 18 55 17 56  Moravski rov-Kraljevo
57  Moravski rov-
21  Belanovica Il 15 53 74 Vrnjacka Banja
22  Vrbava-Ljuljaci Il 10 48 72 58  Trstenik
23  Takovo Il 10 48 72 59  Zeljin
24  Rudnik Il 23 58 82 60 Goc
25 Topola Il 20 56 8,0
26  Smed. Palanka Il 19 55 78 61 Ploce
27 Raca Il 15 53 74 62 Raska
28  Velika Morava zapad I 30 61 87 63  Josanicka Banja
29  Velika Morava istok Il 30 61 87 64  Derekare
30 Tribrod Il 175 51 74 65  Prokuplje
66  Nis
31 Golubac 1] 20 53 74 67  Han Pijesak
32 Turija l 17 50 7,0 68  Osat
33 Brnjica 1l 17 50 7,0 69  Bajina Basta
34 Zvizd l 10 45 6,2 70  Podromanija
35 Dobra il 12 47 65
36 Dunav-Cerna m 25 55 78 71 Praéa
37 Sip 1] 12 47 65 72 Treskavica
37a Zagubica 1l 10 45 6,2 73  Bileca
74  Jadranski obod
75 Igalo

NIETEHAA - LEGEND

MnannHcKa nogpyyja ca TeHAEHLMjOM U3au3atba Y NNMOLEHY U KBapTapy.

Mountain areas with an uplift tendency during the Pliocene and Quartenary.

KsapTapHe genpecuije.
Quartenary depressions.

- ca TeHAEHLM|OM CriyWTatba Y KBapTapy;

- with a sinking tendency during the Quartenary.

- ca TeHAieHLjoM U3gu3atba y KBapTapy;
- with an uplift tendency during the Quartenary.

Kucenu BynkaHUTH 1 BYNKaHOreHO-CeAUMEHTHe dopmaLmje,

Acidic volcanites and volcanic-sedimentary formations.

MacbuTi u yntpamacputu.
Mafic and ultramafic rocks.

[panuTonau.

Granitoids.

XX AHTUKIMHOPMjyM; @) Ca 0COM Koja TOHe
a Anticlinorium; a) plunging

Zone Lkm. M
i 14 48
i 18 5,1
i 10 4,5
i 25 5,5
i 17 5,0
i 18 5,1
i 18 5,1
i 18 5,1
i 12 45
Il 17,5 51
Il 30 6,1
Il 25 59
Il 20 5,6
Il 20 5,6
Il 17 54
Il 18 5,5
Il 10 48
Il 12 5,0
Il 15 53
Il 12 5,0
Il 15 53
Il 17 54
Il 15 53
Il 18 5,5
Il 22 5,7
Il 18 5,5
Il 18 5.5
Il 30 6,1
Il 12 5,0
Il 12 5,0
| 20 5,6
| 20 5,6
| 15 53
| 16 54
| 15 53
| 30 6,1
| 25 59
| 85 74
| 30 6,1
WU
1y,

lo

6,7
71
6,2

17
70
71
71
71
6,5
71
8,8
8,3
8,0
8,0

7,6
7
72
70
74
73

74
7,6
74
7

8,1
7,7
77
8,7
7,0
7,0
8,0
8,0
74
75

74
8,7
8,3
10,5
8,7

Br. lokacija strukture ~ Zone Lkm.
Location

76  Bjela | 32
77  Budva-Tivat | 55
78  Kotor | 35
79  Grahovol | 25
80  Grahovoll | 15
81 Cevo I 18
82  Virpazar | 20
83  Sutorman | 25
84  Niksi¢ | 18
85 Danilovgrad | 25
86 Zeta | 15
87  Podgorica | 25
88  Kolasin | 12
89  Berane | 20
90 Zlatar | 12
91 Jadovnik | 8
92 UrSula | 6
93 Stavije | 8
94  Sjenica | 15
95 Vapa | 8
96 Duga Poljana | 18
97 Banjska | 13
98  Zubin Potok | 18
99  KMitrovica | 10
100 Pe¢ | 25
101 Dobro Polje | 10
102 Dakovica | 12
103 Drim | 20
104 Kosovo Polje | 25
105 Lipljan | 20
106  Stimlje | 20
107  Urosevac | 25
108 Vitina | 22
109 Vranjski rov SZ Il 15
110 Vranjski rov JI I 17
111 Rov Pologa zapad | 20
112 Rov Pologa istok | 15
113 Skopska Crna Gora | 18
114 Skoplje | 30

CHMHKNUHOPUjyM; @) aHTUKNMHANa ca 0COM Koja TOHe

Synclinorium; a) plunging anticline

[Ly6okn pacep,.

Deep fault.

Ceu3moreHu pacep (B. 6poj y Tabenu).
Seismogenic fault (number as in the table).

[y6uHa guckoHTuHyuteTa Moposuunha (km).

Depths of the Mohorovii¢ discontinuity (km).

M3onunuje TpeHaa bpauHa usausarba (Mm/rog).

Isolines of the trend of uplift velocities (mmlyear).

panuue HanoHckux 3oHa (1, II, 1I).

Boundaries of the stress zones (I, II, Ill).

EnunuenTpu gorohenux semmotpeca

47< @ <6,0< .<7,o Epicentres of observed earthquakes.

o o @ @ [ly6una xapuwra semrboTpeca (Km).

05 5-10 11-30

>30

Depths of the earthquakes foci (km).
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438
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5,6
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5,5
6,1

lo

838
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7
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<— CEM3MOTEKTOHCKA KAPTA

3a TEeKTOHCKe 3eMnjoTpece, KapakTepucTUYHe 3a Hawe 065acTl, OCHOBHW W3BOP €HEpPruje Cy TEKTOHCKM HanoHW u3a-—
3BaHM noAsnadverem (cybaykumjom) Adpuuke nnode nopd Esponcky, y3 kpeTamwa ka C3. JagpaHcka mMaca MCTakHyTU
KNMH Adpuke — yTucHyTa je uamehy AneHuHa u [OuHapuaa Oy> KONM3MOHO—KOMMPECUMOHWX paceda pasBujeHux no jagpaH-—
ckom npuobarby. OBM HamoHU ce M3 30He cybayKuuje U OBUX pacefa MpeHoce Ha 3aneha npuobarba. Y Hajénmxoj, npu-—
MapHoj KomrpecusHoj 30HU (I), wwupuHe oko 250 KM, jaBfbajy ce >kapuwTa 3emsboTpeca MarHuTyae 7,5 o 6,5, ca
nHTeHauTeTuma 9 o npeko 10° MCK. YV apyroj (Il) 30nu, Ha yaarseHocTuma og 250 o 400 (460) KM MOTY Ha CeU3MOaK-—
TUBHWUM paceavMa HacTaTu 3eMrboTpecy MarHuTyae 6,4 o 5,7, ca uHTeHautetom 9 go 8’ MCK. VY tpekoj (lll), Hajynarbe—
HU|O] 30HM MOry C€ jaBUTW 3eMILOTPECH uYnje MarHUTyAe He nperase 5,6, ca MHTEH3UTETOM y enuueHTpy Ao 8° MCK.
(MarhnTyga M o3HavaBa KONMMYMHY eHepruje Koja ce ocnobaha nmpu 3emrboTpecy — PuxTepoBa ckana ca nogenoMm Ha 9
cTynweBa, rae 1. ogrosapa ygapy oneke koja naga ca BucuHe of 1M, a 9. eHepruju of HeKONMKO CTOTMHA MWIMOHA ToHa
ekcnnosmsa THT).
Mnagun (HeOTEKTOHCKM) paceaun Hawe Teputopuje npyxajy ce npetexHo C3-JU, CU-J3, C-J n 3-U1, geneku 6nokose ca
pasnMuMTM BEpPTUKANHUM KpeTaruma U rpagehn mpexy ceumamoreHux pacefa. CaBpemeHa BepTMKariHa KpeTarba OBMX
6nokoBa Kpehy ce og —-2mm/rog. 4o +6mm/rog. 3a pacefe Koju omBumyaBajy 6/10KOBE Be3aHa Cy »kapuwTta U goroheHux u
6yayhux Tpycosa. CenmsamoreHe CTPYKType Cy KOHLEHTpWUCaHe YrnaBHOM Ha jafpaHcKo npuobarbe wim no oboguma He—
OreHux genpecuja, rae ce BepTukanHa kpetamwa kpehy nsamehy —1imm/rog. n +1mm/rog.
Of ykynHo 117 nosHaTux cem3moreHux pacega Ha [uHapuge v Bapgapcky 3oHy otnaga 70%, Ha MAHOHCKWM MPOCTOP WU
Cpncko—-makegoHcky macy 14%, a Ha Kapnatcko-bankanuge 16%. TabenapHu npernej faje HuxoBe CEU3MOEHEpPreTcke
KanayuTeTe npema 30HM yaarbeHocTu og npumapHor konmaunoHor koHtakTa (I, I, 1), gyxunn (L), makcumanHoj marHuty—
M Koja Cce Ha tbMa Moxe reHepucatu (M) u ogrosapajykem uHTeHauteTy y enuueHTpy (l0). Hymepauuja y Tabemu je
Kao Ha Cen3MOTEKTOHCKOj KapTw.

o Krakov

Tripoli

O

EBponcka nnouva. \‘. 3oHa cybaykumje.

European plate. Subduction zone.

\ KonmanoHo—KomMnpecnoHn ayboku paceg.
S\ Strike-slip deep fault.

ANMCKN OporeH.
Alpine orogen.

~

Adppnyka nnova. ‘o [naBHN HEOTEKTOHCKW paceau.
African plate. '~. Main neotectonics faults.
KpeTarbe adpuyke nnode. R paHuya npuMapHe KOMMNPECUOHE 30He.
b Motions of the African plate. “*+.., Boundary of the primary compresional zone.

* XKapuwTta karactpodanHux 3emrboTpeca.
Foci of the catastrophic earthquakes.

SEISMOTECTONIC MAP

For tectonic earthquakes, typical in Serbia, the main source of energy are the tectonic stresses caused by the NW
subduction of the African under the Europian plate. The Adriatic massif (the promontory of Afrika) is pushed between
the Apenines and the Dinarides along collision-compression faults developed across the Adriatic coast. The stresses are
transmitted to the hinterland from the subduction zone and the faults. In the nearest, primary compression zone (I),
about 250 km wide, foci occur of earthquake magnitudes from 7.5 to 6.5 and intensities from 9° to over 10° MSK. In the
second (ll) zone, at distances from 250 km to 400 (460) km, earthquakes of magnitudes from 6.4 to 5.7 and intensities
from 9° to 8° MSK are likely to occur at seismo-active faults. In the third (lll), most distant zone, earthquakes can have
magnitudes up to 5.6 and intensities in epicentre to 8° MSK.

(Magnitude, M, denotes the amount of energy released by an earthquake Richter scale is divided into nine degrees; earthquake of
magnitude 1 is equal to the shock by a brick fallen from a heigh of one metre, and magnitude 9 to the energy of several hundred
millions of TNT tons).

Young (neotectonic) faults of this territory have general strike directions NW-SE, NE-SW, N-S, W-E, dividing it into blocks
of different vertical movements and forming a network of seismogenic faults. Recent vertical movements of these blocks
amount from -2mm/yr to +6mm/yr. The foci of past and future shocks are associated with the faults bounding on blocks.
Seismogenic structures are mainly concentrated in the Adriatic coast or marginally on Neogene depressions, where
vertical displacements vary between -1mm/yr and +1mm/yr.

There are 116 recognized seismogenic faults: 70% in the Dinarides and Vardar zone, 14% in Pannonian region
and the Serbian-Macedonian Massif, and 16% in the Carpatho-Balkanides. The table gives their capacities of the seismic energy
in relation to the distance from the primary collision contact (I, Il, Ill), the lenght (L, km), the maximum magnitude that can
be generated (M), and respective intensity in epicentre (Io). Numbers in the table are the same as those on the seismo-

tectonic map.
Translated by: D. Mijovi¢-Pili¢



