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SPECTRAL ACCELERATIONS 1 5g < SS < = 1 75gSPECTRAL ACCELERATIONS
SHORT  PERIOD T=0.2s
TIME DEPENDENT PROBABILISTIC
RP=475 years  
ON THE ENGINEERING BEDROCK 
OUTCROP Vs=760m/s
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S111S112S113
3 different SLIP DISTRIBUTIONS and 3 different NUCLEATION POINTS
(Asperity model: slip distribution, computed with the k-squared method)
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SPECTRAL ACCELERATIONSSPECTRAL ACCELERATIONS
SHORT  PERIOD T=0.2sec
INGV SCENARIO S212
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Total 160 000 buildings
19 000 Medium Damage
44 000 Extensive damage44 000 Extensive damage
91 000 Collapsed

151 000 Fatalities

INGV SCENARIO S212
NUMBER OF COLLAPSED BUILDINGS

NB > 50

20 < NB < = 30
30 < NB < = 50

10 < NB < = 20NUMBER OF COLLAPSED BUILDINGS
BULDING TYPE 122 (RC, 5-8, post 1980)  NB < = 1

1 < NB < = 10
10  NB   20
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182 sqkm 2921 borings
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ISTANBUL MICROZONATION PROJECT

BASED ON A GRID SYSTEM OF 250m x 250m 

TOTAL OF 2912 CELLS

WITH BORINGS, REMI or MASW, RESISTIVITY TESTS  IN EVERY CELL

PS LOGGING IN EVERY  SQKMPS LOGGING IN EVERY  SQKM

CLASSIFICATION OF SOIL LAYERS BASED ON LAB INDEX TESTS

CPT AND SPT TO EVALUATE LIQUEFACTION SUSCEPTIBILITY

SLOPE STABILITYSLOPE STABILITY
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PGA >0.8g
PGA Calculated by Site response Analysis

0.5g <= PGA < 0.6g
0.7g <= PGA < 0.8g

0.6g <= PGA < 0.7g

PGA 0.8g0.5g  PGA  0.6g
0.4g <= PGA < 0.5g

0.3g <= PGA < 0.4g

PGA <0.3g
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S il P fil  Soil Profile 

18



0
0 40 80 120 160

Fines content (%), uncorrected NSPT(bpm)
0

0 300 600 900 1200 1500

Shear Wave Velocity (m/s)

GWT

20 NSPT > 50

hard gravelly sandy CLAY

LIMESTONE with CLAY 
interlayers

20

SPT-N
PS
Vs MODEL

GWT

40

60m
)

hard sandy CLAY

dense clayey SAND

40

60

Vs MODEL

60

80D
ep

th
 (m

NSPT > 50

hard sandy CLAY
80

D
ep

th
 (m

)

100

NSPT > 50

FC = 50 %

SANDSTONE

dense clayey SAND 100

120

140 Fines content

SANDSTONE 120

140
140

SPT blow counts

160
19



Telephone line with ADSL connection

Remote connection via TCP/IP and LAN is used retrieve recorded data

Triggering thresholds are used for recording earthquake data
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Kinemetrics
FBA ES-DH
Depth: 23m

Kinemetrics
FBA ES-DH
Depth: 136m
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Depth: 60m
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Soil profile 

12-ch Kinemetrics Rock Digitizer
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Shear Wave Velocity (m/s)
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Shear Wave Velocity (m/s)
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Formation
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THE END
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