SEMETPECEHUA - OCHOBHMHU ITOHATHUSA U ITAPAMETPU.
CEN3MHNYHU HATOBAPBAHUS BHPXY A30BUPHUTE
CTEHU - HOPMATUBHU ITPEJAITUCAHMNAL.
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|. OCHOBHMU INIOHATHUA

1. IIlo e 3emeTpecenne ?
e A= ObpasyBaHeTO Ha HOB pa3nom — E1

e A= PasamecTBaHeTO Ha CKanHuMmTe MacuBUu OKOSO
cbllecTBYyBaLl pasnom — E1’

e B= [lonbnHUTENHO nykHaTMHOOOpa3yBaHe B 30HaTa — E2
e C= PasnpocTtpaHeHNeTO Ha CEN3MUNYHUN BbITHN — E3

A+B+C = SEMETPECEHUE

E1>E2>E3



|. OCHOBHMU ITIOHATHUSA

2. OcHOBHU TeopuH
2.1 Teopusa Ha Panpg 3a enacTM4HOTO pa3ToBapBaHe Mnpu

3emeTpeceHuns (Henry Reid, Elastic-rebound theory of earthquakes




|. OCHOBHMU ITIOHATHUSA (3-6)

Teopusi Ha AHOEepPCHLH 3a pa3fNIoMABaHETO
(Anderson’s theory of faulting)

1. PasnomaBaHe uma ako o = (0,- 0,)/2 HE € paBHO Ha Hyn
2. PasnombT 3ano4yBa KaTo MyKHaTMHa Ha cpsA3BaHe Mo 3aKc
Ha Coulomb.

g

Gu= 62




|. OCHOBHMU INIOHATHUA

3. BuaoBe pa3jioMsiBaHe
lNMpeaun pasnomsiBaHe BepTukanHo pa3mectBaHe - ONbH

POt

BepTMKaﬂHO pa3mMecTBaHe - HaTUCK XOpVI3OHTa.I1HO pa3mMmecTBaHe - CpsaA3BaHe




. OCHOBHHU IMOHATUA

4. HapaMeTpn Ha 3eMeTpeceHne 1

l12o0MEeToMYHS
MNIAHLA A

Eng eHT 1o

= Owverriding
MAMTEE UeHTyp — Avnfok F'EBJ'IDM CEMZMIAYHS /Stuck Plate
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|. OCHOBHMU ITIOHATHUSA (6-6)

4. IlapaMeTpu HA 3eMeTpPeCeHHe - 2
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Il. CEUBMAUYHU BbJIHHA

Earthquake eplcenter Key

P-wave —
S-wave —»

N
) P-wave S-wave
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Seismic station records
both P and S waves

Seismic station records
no P or S waves

P-wave

|
Seismic station records
P waves only

Copyright © 2005 Pearson Prentice Hall, Inc.

G =E/[2(L+v)]

B'hnHa Ha R.AYLEIGH

-
I Vp =4.0-7km/sec(z.xopa)
Vp =8.0-8.5km/sec(manmus)
F wave Swave  Rayleighwave Love wave VS P 20 d 4Okm / SEC(S’.KOpCl)

Walking > Vs =4.5-5.0km/sec(manmus)
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Il. CEUBMNYHHU BbJIHU (4-5)
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Il. CEUBMHWUYHHU BbJIHU (5-5)

How will 3 buildings, engineered equally, on
different bedrock react to an earthquake?

-/ Building motion

- will be exaggerated
to emphasize
wave arrivals

Two variables affect damage during earthquake:

1) Intensity of shaking (felt motion, not magnitude)
2) engineering



[1l. HIPUMEPHU HA PA3JIOMHU
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[1l. TIPUMEPHU HA PA3JIOMHU (2-2)

3emeTtpeceHune B KOxHaa Ocetusa, 1991

r. CBnnyane Ha 30 MnH m3. il
| Ei"}r

by

CensmMmunyeH pasrom.
3emeTpeceHune B Antam 2003 r.,




V. CEUBMHNYHA OITACHOCT (1-7)

1. PATPEAENEHME HA ZEMETPRCHIATE 30HIKM B CBETA

At NE0YHHI Z0H M
MOBEBREHOCTHI Z0HM




V. CEUBMHNYHA OITACHOCT

2. CensmuuHa onacHocT (Cpeau3eMHOMOPCKH PalioOH)

' IGCP-382 SESAME | SEISMIC HAZARD MAP 'ESC WG-SHA
10% PROBABILITY OF EXCEEDANCE IN 50 YEARS

Peak Horizontal Ground Acceleration (g)
stiff soil
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V. CEUBMNYHA OIIACHOCT
3. EBponeiicka makpocen3mMuuHa ckaja (EMS - 98)

Short form
EUROPEAN MACROSEISMIC SCALE = EMS-98 ADDrox
l. Not felt Not felt, even under the most favourable circumstances. pp : Approx
I1. Scarcelv felt Vibration is felt only by individual people at rest in houses, especially on upper floors of Richter ACC_G'G- Mercalli
' y buildings. Scale ration <
1. Weak The vibration is weak and is felt indoors by a few people. People at rest feel a swaying or [cm/sz] g
: light trembling.
The earthquake is felt indoors by many people, outdoors by very few. A few people are
IV. Largely observed awakened. The level of vibration is not frightening. Windows, doors and dishes rattle. <3.5 <1 I
Hanging objects swing.
The earthquake is felt indoors by most, outdoors by few. Many sleeping people awake. A 3.5 I
V. Stron few run outdoors. Buildings tremble throughout. Hanging objects swing considerably. and 2.5
: 9 glasses clatter together. The vibration is strong. Top heavy objects topple over. Doors and 4.2 11
windows swing open or shut.
4.5 10 v
. . Felt by most indoors and by many outdoors. Many people in buildings are frightened and
V1. Slightly damaging run outdoors. Small objects fall. Slight damage to many ordinary buildings. 4.8 25 \V4
Most people are frightened and run outdoors. Furniture is shifted and objects fall from 54 50 Vi
VII. Damaging shelves in large numbers. Many ordinary buildings suffer moderate damage: small cracks
in walls; partial collapse of chimneys. 6.1 100 VIl
. : Furniture may be overturned. Many ordinary buildings suffer damage: chimneys fall;
V111, Heavily damaging large cracks appear in walls and a few buildings may collapse. 6.5 250 Vil
IX. Destructive Monuments and columns fall or are twisted. Many ordinary buildings partially collapse 6.9 IX
2SS and a few collapse completely.
X. Very destructive Many ordinary buildings collapse. 7.3 500 X
XI. Devastating Most ordinary buildings collapse. 8.1 750 X|
XI1. Completely . .
. Practically all structures above and below ground are heavily damaged or destroyed.
devastating y J y damag Y > 8.1 980 X1




V. CEUBMHNYHA OITACHOCT

. Kapra Ha ceusmMuuHaTa onacHoct 3a bbarapus

Koznogyn
o ‘ Ay

Bana C"ag‘HﬁKHEIHE‘__l
gMnmana -.hnneneu
Yepeed Opar
oEepuosuqa o P P \

Bpaua®_Mewpa

En:rrearp‘a,,\:[i TeTepeH Y

(Erporne Fabposogy MakcumanHo yckope

[ ]o1<a<0.13
yﬂi‘il'amopne I:l 0.13==a<0.18

KapaoBOasann 1k

c

| | 0.18<=a<0.26
B 0.26<=a<0.4
— =

CEM3MUYHA KAPTA HA BBJITAPUSA 3a R = 1000r. 100
Kunometpn




V. CEUBMHNYHA OITACHOCT

5. Cusinu 3emerpeceHuss B boarapus

e
JlereHpa:

 1: 1901, Wa6na, M=7.2, 1=9-10
'| 2. 1904, KpecHa, M=7.8, |1=10-11
3. 1913, I.Opsax., M=7.0, 1=9-10
4.1928, Ynpnan, M=7.0, 1=9-10
5. 1858, Copua, M=6.6,1=9-10

1917, Codua, M=5.2, 1=7-8




V. CEUBMHNYHA OITACHOCT

1 i 3eMeTpecenue (CUJIHO) y Hac u xkora?
€Bb3MOKHOCT 32 MPOrHO3a HA 3eMeTpeceHue!

Earthquakes | | Energy Equivalents

ﬁdéﬁb[w Power the USAfor 2000 years

Jap z011 EUE‘;TTE[.[B?]DI%?} 1® 750 days of 3 hurricane

Krakatoa Erupfior 1333

New Madrid, MO 1312{ { ®World's Largest Nuclear Test (USSH) 1961
San Frangsco, CA (1906 Mount St. Helens Erupfion 1930
Charlesion, SC (18886)
~ Haiti [[zm::n]-
Loma Prieta, CA (12849)

Morthridgs (1 234) Hiro shima Atomic Bomb 1945

Long Idand, NY [1884)

Large Lightning —_.
Oklahoma City Bombing

Moderate Lighining Bol

Number of Earthquakes per year (worldwide)



V. CEUBMHNYHA OITACHOCT

Ju 3emerpecenue (CUJIHO) y Hac u xora?
1eBb3MOKHOCT 32 IPOTrHO3a HA 3eMeTpeceHune!

Vnie 1960 (from USGS, 2010)
el | Neskal964
1952 Kamchatka | ©
T 0---1
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V. CEUBMHNYHA OITACHOCT

peneneHoct Ha CeMaMN4HOTO Bb34encreue
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V. HUBA HA CEUSMHUYHOCT I1PU U3CJIEJIBAHE
HA SAI30BUPHUTE CTEHU - IPEITIOPBKU HA ICOLD

ICOLD Bulletin 72, 2010
SELECTING SEISMIC PARAMETERS FOR LARGE DAMS Guidelines:

1. JedouHnpaHu ca oBe HUBA Ha 3eMeTpPeCeHUs.
» Operating Basis Earthquake (OBE) - wu3uckBa Mo-CKOpPO
MKOHOMMYecKa 06OCHOBKa rnpu nsbopa my;
» Safety Evaluation Earthquake (SEE) - npu CTEHM C TEXKHK
nocneacTBus Npu eBeHTyarnHa Kkatactpoda, ce aedumHupa KaTto:
MaKCUMMariHO Bb3MOXHOTO (MNpu 4ETEPMUHUCTNYHA OLEHKA)
nnn
C nepuop Ha noBTopeHue oT okono 10000 roanHum
(NMpy BEPOATHOCTHA OLIEHKA).

2. OT MeToAoONnoOrnYyHa rnegHa Tovka HAMa pasfnuka npy usbopa Ha
CEeM3MUYHOTO HMBO 3a NPOEKTUPAHETO Ha HOBU AA30BUPHU CTEHU UK NpU
npoBepkKaTa Ha ceM3MMyHaTa CUrypHOCT Ha CTeHU B eKcnnoaTtauums.

***EC 8 — He TpeTHpa si30BUpPHH cTeHM; R = 1451, 4/5r
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Jyr-Ching Hu(2013), Mechanics of faulting , Dept. Geosciences National Taiwan University, MEF, 2013

[eorp. cnpaBoYHUK, Han-cTpaluHuTe 3emeTpeceHns B bbnrapus, no Earthquakes of M = 6,0 on the
territory of Bulgaria* (G.Mardirosyan et.al., 2010).

[.ConakoB, C.CumeoHoBa 3eMeTpbCHa ONACHOCT U HaMansaBaHe Ha CEU3MUYHMS PUCK 3a
bbnrapus.
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