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Seismic Hazard Assessment

«Seismic Sources

Ground motion parameters
«Deterministic Seismic Hazard Analysis
*Probabilistic Seismic Hazard Analysis

‘Results of Seismic Hazard Analysis
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Seilsmic Source in Greece
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The main faults of shallow strong
(M26.0) earthquakes in the Agegean
areas (Papazachos et al., 2001).

The main lithospheric movements determinning
the active tectonic of the area (Papazachos
etal., 1998)
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Seismic Source in 6reece
(Papazachos etal. 1993)

Ty, 5. XAPTTS TECHRIKEV TN YDy OTTIV EupUTEpT; NEPLOYT Twy ZEppwY.

Seismic sources models of shallow
(black) and intermediated depth (red)
earthguakes (Papazachos and
Papaioannou, 1993 revised).

B
ITSAK: Institute of Engineering Seismology & Earthquake Engineering, Thessaloniki, GREECE



000

qpoairod

~us



Active Faults in Area Studied

¥apmg 1: Evepya priypara g euplmepng memoyng ¢ Secoahovikng (F-Str Itpamwviou, F-Gl Mopariou—
lepiogon, F-KP Keprivnic—erpmoiou, F-Th &épung, F-An AvBepoivta, F-PP Muidiog—Tlavopaparog, F-As
AoBectoywpiou, F-E Euvkapmmiog, F-4 Aepodpopiou, F-MA N. Meonuppioc—Ayiakou, F-K Kohoyxwpiou, F-So
Zoxod, F-AM M. Amohhwviac—MN. MaBitou, F-Se Zeppuwv, F-Am Agocuhovriig, F-V Bahdviofo, F-GNSP
Mepakapotc—Mikomdnvol—ITifou-NepoTepana F-Ka Kohapomidc).
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GMPE's: Ground Motion Prediction Equations in Greece
(Skarlatoudis etal., 2003; BSSA)

InF=e¢ +e,M+e,In(R+R, J+c,5+tc

¥ cr C1 €1 g o

PGA 2465 1.037 -1.350 0.659
In¥F=¢+c,M+e,In|R +h'F e Sto
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Eumeipn; ayécer; elardevnons cerouav evdiaueson fafous (Gendovdisng, 1991):
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Seismic Hazard Assessment

Seismic Hazard Analysis: Estimation / \
of ground-shaking hazards at a
particular site source z \:'

Two basic approaches

Assumes a single “scenario”
Select a single magnitude, M
Select a single distance, R
Assume effects due to M, R

Assumes many scenarios
Consider all magnitudes
Consider all distances
Consider all effects
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Ground Motion or Osc Response:
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PSHA for Serres Site Greece (Papazachos etal., 1996)

PGA (cm/sec?)
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PSHA and Disaggregation Analysis in Serres Site (Margaris, 2013)
 PGA /TRers) 10 25 50 100 200 475 950 1890

_ 18.58 30.61 44.66 65.17 95.08 225.38 296.20 | 305.51
_ 41.07 63.63 87.65 124.48 | 187.83 485.07 551.14 | 552.81

_ 15.96 29.53 47.03 74.92 146.86 296.03 305.43 | 315.06
_ 14.06 29.12 50.51 87.61 286.12 301.44 311.02 | 320.84

_ 13.68 2946 | 5262 | 9399 | 21852 | 37648 | 480.18 | 523.72
_ 41.38 68.63 | 103.01 | 20139 | 45394 | 74501 | 909.76 | 1109.56

_ 22.47 32.73 | 4351 | 5784 | 7689 | 10790 | 13843 | 176.16

- 45.30 1275 | 1656 | 2204 | 2657 | 310.00

Triyrs) : | w00 | 200 | a5 | o0 | 1850 |

Hazard (pdf) disaggregated in M, D and EPS M6.2 _—_—_
PGA_INPUT(cm/s?) | 6517 | 9508 | 22538 | 2962 | 30551 |

| 605 | 605 | 605 | 605 | 615 |

| 1500 | 1500 | 1500 | 1500 | 3.00 |

| 00625 | -00625 | 0312 | 0687 | -0.0625 |

I R R R

Hazard (pdf) disaggregated in M, D and EPS M6.7 _—_—_
PGA_INPUT(cm/s?) | 039 | oes> | 37eas | asoas | sz |
0w | e1s | 615 | 615 | es5 | es5 |
| okm | 1500 | 1500 | 1500 | s00 | s00 |
| et | ooes | ooe2s | o812 | 00625 | 00625 |
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PSHA in Serres Site 6Greece & Design Response Spectra
(Papazachos etal., 1996)
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Response Spectral Comparison vs Design Spectra
(Papazachos etal., 1997: Margaris, 2013)
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Strong Motion Stochastic Siumulation (PSM-FSM)

Methodology

1. Point Source Model (PSM)

(Hanks, 1979; McGuire & Hanks, 1981; Boore,
1983;Joyner,1984; Boore,1997; Margaris & Boore, 1998:
Margaris 2002, Atkinson and Boore 2000, 2006, Boore etal.,
2009, among others ).

Description
Ground Motion Spectrum: R(f) = C S(f) A(f) D(f) I(f) _ ‘ N Finite P PRI GPERATER — Pt

L it v
O  (summation of Foal ; B
““-‘ “. {pormT:u:;:J “H y ) ,, / SitePERATOR

AT T
Reutuest
“‘““ Flapauire 'R
‘ milllsifan . Gff = O {TE} o
POINT SOURCE @/ o) = Tl

WS

=t (i)

i g omul
Al e

1. € = (Rg, F V)/ (4mpy Po® R) Scaling Factor

whera

2. S(f) = My /[1 + (f/f,)?] Source Spectrum Factor
.;.

3. A(f) = (pobPo / p/B, ) Amplification factor

4.D(f)= [(-n f R)/(Q(f) Bo)] P(f) Diminuition factor
P(f) = exp(-mkof) (Anderson and Hough, 1984)

5.I(f) = (2 = f )» n=1,2 Tlapayovrac Andkpionc Opyavou
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Strong Motion Stochastic Siumulation (FSM: continued)

2. Finite fault Model (FSM)

(Beresnev and Atkinson, 1997; 1998a; 1998b; 1999; Atkinson
and Silva, 1997:; 2000, Margaris 2001; Boore 2009 ).

Description
fo=(yz/ mn)Py/ Al Corner Frequency
my = Ao AR Seismic Momment
log Al = -2.0 +0.4 M Relation Fault length vs M
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Strong Motion Stochastic Siumulation (FSM: continued)

Seismic Scenario M6.2 R=3km Seismic Scenario M6.6 R=5km
—— PGA= 340 cm/sec? —  PGA= 445 cm/sec?

PGA (cm/sec?)
PGA (cm/sec?2)

10_ 15 10 15
Time(sec) Time(sec)

[ W

=
o

5%-PSA (cm/sec?)
[ | \H‘
5%-PSA (cm/sec?)

5%-PSA R.Spectra 5%-PSA R.Spectra

Ll Ll Lol Lol Lol L Ll
01 1 10 0.1 1 10

Period (sec Period (sec

B
ITSAK: Institute of Engineering Seismology & Earthquake Engineering, Thessaloniki, GREECE




Strong Motion Stochastic Siumulation (FSM: continued)

Seismic Scenario M6.2 R=15 km Seismic Scenario M7.3 R=50km
— PGA= 114 cm/sec? PGA= 105 cm/sec?
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Thank you for your attention
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