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Potresno nihanje tal
je odvisno od:

a) gariglnih |l astnosti potresa,
b) regi onal ne geol ogke zgradbe,
c) vplivov | okal ne geol ogke zgradhbe

Seizmicni signal v tocki:

potresno zarisce

—p prostorski valovi

— povrsinski valovi
jakost nihanja zgradbe




Resonanca med sedimenti in stavbami

A Stavbe pridejo v resonanco s tlemi, kadar
I njihova lastna frekvenca nihanja sovpada z lastno frekvenco sedimentov,

I lastna frekvenca sedimentov je odvisna od njihove debeline in hitrosti
stri gnega[fﬁ\@.;Mrp}/anj a ,
A Resonanca povzroli:

i vel e amplitude nihanja stavbe,
I podal jga trajanje molnega nihanj a
porugitvi stavbae




Lastna frekvenca stavb

A stavbe zaradi raznih vplivov Znalilne osnovne lastne frek
nihajo, njihova lastna Zﬁgfﬁfﬁ; osnovna frekvenca [H7)
frekvenca je enaka dvonadstropna 5

3 do 4-nadstropna 2
visoke zgradbe 0,5-1.0
1 k k... togost zelo visoke zgradbe 0,15-0,2
f = -
’ o)
20 \M  m.. masa [ fstavbe 10/“]
Anajvelji vpliv na te~~ct ¢ qybh

visoke, gibke stavbe

Il ma njena Vi glna:
I vigje stavbe so bol |
(manj toge), torej imajo v

primerjavi zZ ni ] hzBkbgestavbe
tudi nigje | astne fr
A lastne frekvence stavbe ni [ /

| ahko 1 zralunati ali 8¢enit.i



Mikrotremorji

promet

A ambientne vibracije tal,

Aneznana prostor s siHz 1
razporeditev valovnih izvorov, !!I industrija

A naravnega in umetnega izvora,

Apredvsem povrginc<qp, >,
deloma tudi prostorsko,

Afrekven|l no obmi

nekaj 10 Hz B e

A amplitude od 104 do 102 mm
(nizkoenergijsko valovno polje).




Horizontal to Vertical Spectral Ratio (HVSR)

/

(Nogoshi in Igarashi, 1971; Nakamura, 1989)

Metoda spektralnega

horizontalna komponenta \

vertikalna komponenta

razmerja med zapisom sadiment
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Horizontal to Vertical Spectral Ratio (HVSR)
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Raziskave nevarnosti resonance med tlemi in objekti
v petih slovenskih mestihi opel ne st av

AUSTRIA
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Razi skave v Bovgki kot !l I ni
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HVSR

Analizaresonance 1 Brdo (ne)

1998: slight damage (gr. 1)
2004 slight damage (gr. 1)

H3

Max. HY'SR at 15.53 £0.71 Hz. (In the range 0.0 - 64.0 Hz).

free-field

oLilding

Hz

ZH/ (S/wmu)




Analiza resonance T Brdo (da)

1998: moderate damage (gr. 2)
2004: moderate damage (gr. 2)

HVSR

H2

Max. HWSR at 9.38 £ 0.3 Hz. (in the range 0.0 - 64.0 Hz).

free-field

e \/\

building

1 10

ZH¢ (/)




HVSR
= L - e L - =

Analiza resonance 1 Mala vas (da)

H1

Max. HW'SR at 8.0 £0.02 Hz. {in the range 0.0 - 64.0 Hz).

free-field

S

e

ZH/ (s

1998: very heavy damage (gr. 5)
new building contructed
2004: moderate damage (gr. 2)




HVSR
= R L - e - - =)

Analizaresonance T Brdo (ne)

H6

Maximurn HYSR at 11.22 £ 0.38 Hz (in the range 0.0 - 64.0 Hz).

free-field

— Average HYER

ZH/ (siwu)

1998:
2004:

slight damage (gr. 1)
slight damage (gr. 2)




Karta lastne frekvence sedimentov I nevarnost resonance (5-11 Hz)
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Raziskave v llirski Bistrici

Max. HVSR at 472 +0.02 Hz. (in the range 0.0 - 64.0 Hz) Max. HVSR at 45 £ 0.11 Hz. (in the range 0.0 - 64.0 Hz) Max. HVSR at 10,59 £ 0,03 Hz. (in the range 0,0 - 64 0 Hz)
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Max. HVSR at 1319 +0.21 Hz. (in the range 0.0 - 64.0 Hz) Max. HVSR at 2.03 +0.17 Hz. (in the range 0.0 - 64.0 Hz)
9
o 182D 1B92
7
6
5
4
3
2|
—
!
1 Mz L 1 " 10
Max. HVSR at 14.22 40,08 Hz. (in the range 0.0 - 64.0 Hz) MaxHVSR €520 £ 0.26 2. 00 A renge 00 - B4 Hz).
9
IB55 ' ’
i I 121 -130
7
o [ 13.1-140
5 I 14.1-15.0
) [ 15.1-160
2 [J1e1-170
1 [J17.1-180
J % 1>
Max. HVSR st 159 £0.01 Hz. (in the range 0.0 - 4.0 Hz)
Max. HVSR at .75 £2.85 Hz. (in the range 0.0 - 64.0 Hz).
9
s 1B125
.| 1B60 8
7
i 5
N 5
3 4
4 3
3 . 2 2
2 ; & 4 1
1 v s
NUE 1 10
] o FI W
Mz \

Max. HVSR at 13,47 £062 Hz. (in the range 0.0 - 64 0 Hz). g Max. HVSR at 3.59 +0.02 Hz. (in the range 0.0 - 64.0 Hz) Max. HVSR at 188 £0,16 Hz. (in the range 0,0 - 64 0 Hz).
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llirska Bistrica

. g frequency (Hz)
Y 120

) B 2.1-3.0
[ 3.1-40
41-50
[ 1s1-60
Bls-70
7 -80
B s-00
[J91-100
10.1-11.0
[ 111-120
I 12.1-13.0
I 13.1-14.0
[ 141-150
[ 151-16.0
16.1-17.0
[ J171-180
[ ]>18

@ damaged building |

T R




mm/s

mm/s

mm/s

Meri tve mi krotremorjev V
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Vzdol gne, prelne I n povpre
prevladujejo2-3 et agne THilgH; 5,
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