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Chapter 1

Introduction

This volume contains the full suite of hazard results as specified by the Project Plan (see

PMT-TB-1012) in the form of figures. The figure sets consist of hazard curves (main results

and sensitivity analyses), hazard spectra, deaggregation plots and sensitivity histograms.

In this section, the computational setting used to obtain the figures in each figure set is

described.

� Rock Hazard Curves: Out of the 99 fractiles calculated, five are shown in these main

figures for the horizontal and vertical components. Figures are presented for the nine

project spectral frequencies.

� Rock Uniform Hazard Spectra: The figures with uniform hazard spectra (UHS),

including the sensitivity figures, were only produced if the mean hazard existed at all

frequencies for the given level of annual probability of exceedance. Any requirement for

extrapolation of the data to cover a missing value for a particular level of exceedance

probability led to the exclusion of the associated figure. There is only one exception

to this rule, namely for the UHS level of 1E-03, where the UHS figure is shown despite

missing frequencies for the mean. In addition, in the case of the retained figures, the

fractiles were not extrapolated towards the UHS level of probability of exceedance. This

means that in a few cases, a few spectra of lower fractiles and of the median do not

cover the full frequency range.

� Soil UHS: The soil hazard UHS (both for the horizontal and the vertical components)

are shown with the vectors of 57 frequencies chosen as to optimally sample the frequency

dependence of the soil amplification function.

� Deaggregation Figures: The computation of the deaggregation is done with incre-

ments of 0.1 magnitude units and for the distance 2.5 km have been used (with epsilon

increments of 0.2). The size of the bins for deaggregation figures was chosen to be 10

km, 0.5 magnitude unit and 1 epsilon, wherase for the probability density plots the

original increment size is used. The last distance bin contains the contributions from

all distances larger than 100 km. The distance metric used here is a combination of

the distance metrics used by the individual GMPEs considered by the SP2 experts in

their model. Nine of the requested 27 combinations of annual probability and spectral

1



2 CHAPTER 1. INTRODUCTION

frequency were calculated while the deaggregation results for the remaining 18 were ob-

tained through interpolation (see section Chapter 7 in Volume 1): Besides the marginal

distributions shown in each figure, a series of additional figures show the mean magni-

tude, distance and epsilon as functions of the annual probability of exceedance for given

frequencies. The latter can be used to define the controlling earthquakes at a site.

� Main Contributors: The next set of figures shows, for each SP1 expert team, the

seismic sources with the largest contribution to the mean rock hazard. The criteria

chosen to assess the importance of the contributions were: the mean hazard at 0.05 g

spectral acceleration for the 1Hz figures and the mean hazard at 0.1 g spectral accel-

eration for the 100Hz figures. These figures are based on the hazard obtained with a

simplified version of F. Cotton’s (SP2) model, but using the full SP1 logic trees of each

SP1 expert team.

� Expert Comparisons. The expert comparisons for a given subproject are all based

on the full models of the other subprojects (SP2 for SP1, SP1 for SP2 as well as SP1

and SP2 for SP3).

� SP2 Sensitivity for the Horizontal Component: Unlike all other figures in this

volume (with the exception of the sensitivity histograms for SP2, see below), these

figures were obtained by using the 5 point distributions of VS−κ corrections in order to

be able to also show the sensitivity to that SP2 variable. The entire EG1c model was

used on the source characterization (SP1) side. For F. Cotton’s sensitivity to model

category figures, “AS” represents the AbSi08 model, as this is the only GMPE this

expert considered. “B1” to “B5” represent the five sampled VS − κ correction factors

for the GMPEs and “B6” to “B0” (where available) represent the VS − κ correction

factors for the Swiss stochastic model (PSSM) versions.

� SP2 Sensitivity for the Rock Vertical Component: These figures were obtained

combining the horizontal rock hazard (resulting from the entire SP1 and SP2 models)

with the SP2 models for the V/H ratio and for the additional sigma VADD. The

sensitivity figures for VADD are special inasmuch as the “NO VADD” branch is not part

of the expert models (hence the 0 weight) but has been calculated to show the impact

of this additional component of aleatory variability on the mean vertical rock hazard.

� Sensitivity Histograms for SP1: The overall mean hazard shown in these figures

as a vertical black line is the horizontal mean hazard obtained by combining the four

SP1 expert team’s models with a simplified version of Cotton’s model used in these

sensitivity calculations. The individual blocks of SP1 expert team’s bullets plot on both

sides of the overall mean hazard (as defined above). The SP1 expert teams comparison

shown in the uppermost line is based on the entire SP2 model.

� Sensitivity Histograms for SP2: The overall mean hazard shown in these figures

as a vertical black line is the horizontal mean hazard obtained by combining EG1c’s

with the four SP2 models with the 5 point distribution of VS − κ correction factors

used in these sensitivity calculations. As a reference, the spread of the SP1 teams’s

mean hazard is shown. The vertical mean hazard for the four SP2 experts is also shown

in these figures and the bullets pertaining to global variables of the vertical logic tree

(“V H Model” and “V SIGMA”) plot below the expert specific mean vertical hazard.

The vertical sensitivity results are shown relative to the horizontal mean hazard and

PMT-SB-1002 – PRP Report Vol.2
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thus, plot more to the left of the vertical black line, if the mean V/H ratio is less than

unity. In these sensitivity histograms, a distinction is made between GMPE branches,

plotted as disks in the relevant levels and the PSSM branches, plotted as squares.

� Sensitivity Histograms for SP3: The overall mean hazard shown in these figures

as a vertical black line is the mean horizontal soil hazard. The vertical mean hazard

for the four SP3 experts is also shown in these figures and the bullets pertaining to

global variables of the vertical logic tree (“V -Concept” and “V -GMPE”) plot below

the expert specific mean vertical hazard, which is shown relative to the horizontal

mean hazard. All bullets are blue in the lower part of the figures because the weights

associated with each individual branch are variable as they depend among other on the

PGA level. The parameter sensitivity calculations were performed with the aleatory

variability set to zero. The influence of this model simplification is shown in the two lines

following the relative SP3 expert comparison (for horizontal and vertical component)

in the uppermost lines, which are evaluated with the full SP3 models.

This volume has also an electronic appendix which consists of the numerical values (tables)

of the plotted hazard curves and UHS. For each site a set of hazard curves and uniform

hazard spectra exists as a numerical table with the file naming corresponding to the figure

numbering in the report. These numerical tables are provided as electronically stored ASCII-

tables. There are two sets of tables: the first one contains the numerical values of the six

curves (mean, 5%, 16%, 50%, 84% and 95%) shown in this volume and the second set contains

the numerical values of all 99 fractiles for rock and soil.

The structure of the electronic appendix closely follows the outline of Volume 2. There is one

file per figure and the file name directly refers to the figure number (e.g. Fig. 2-01.01.asc).

Each file contains a header describing the content of the figure, followed by a first section

with matrices of the X- and Y-data, and a second section listing X- and Y-vector pairs

for each curve of the figure. The plotting tool RDZ-ASW-1015 allows an easy loading and

visualization of the hazard and UHS curves.
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BEZNAU
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Figure 2.1.1: Beznau, horizontal component, rock, mean hazard and fractiles, 0.5Hz.
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Figure 2.1.2: Beznau, horizontal component, rock, mean hazard and fractiles, 1Hz.
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Figure 2.1.3: Beznau, horizontal component, rock, mean hazard and fractiles, 2.5Hz.
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Figure 2.1.4: Beznau, horizontal component, rock, mean hazard and fractiles, 5Hz.
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Figure 2.1.5: Beznau, horizontal component, rock, mean hazard and fractiles, 10Hz.
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Figure 2.1.6: Beznau, horizontal component, rock, mean hazard and fractiles, 20Hz.
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Figure 2.1.7: Beznau, horizontal component, rock, mean hazard and fractiles, 33Hz.
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Figure 2.1.8: Beznau, horizontal component, rock, mean hazard and fractiles, 50Hz.
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Figure 2.1.9: Beznau, horizontal component, rock, mean hazard and fractiles, 100Hz.
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Figure 2.1.10: Beznau, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-07 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



2.1. BEZNAU, ROCK HAZARD, HORIZONTAL COMPONENT 11

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.1.11: Beznau, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-06 and 5% damping.
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Figure 2.1.12: Beznau, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-05 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



12 CHAPTER 2. BEZNAU

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.1.13: Beznau, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-04 and 5% damping.
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Figure 2.1.14: Beznau, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-03 and 5% damping.
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Figure 2.2.1: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 2.2.2: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 2.2.3: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 2.2.4: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 2.2.5: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 2.2.6: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 2.2.7: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 2.2.8: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 2.2.9: Beznau, horizontal component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 2.2.10: Beznau, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 2.2.11: Beznau, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 2.2.12: Beznau, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 2.2.13: Beznau, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 2.2.14: Beznau, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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2.3 Beznau, Soil Hazard, Horizontal Component, -15m
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Figure 2.3.1: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 0.5 Hz.
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Figure 2.3.2: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 1 Hz.
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Figure 2.3.3: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 2.5 Hz.
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Figure 2.3.4: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 5 Hz.
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Figure 2.3.5: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 10 Hz.
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Figure 2.3.6: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 20 Hz.
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Figure 2.3.7: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 33 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.3.8: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 50 Hz.
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Figure 2.3.9: Beznau, horizontal component, soil, -15 m, mean hazard and fractiles, 100 Hz.
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Figure 2.3.10: Beznau, horizontal component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 2.3.11: Beznau, horizontal component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 2.3.12: Beznau, horizontal component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 2.3.13: Beznau, horizontal component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 2.3.14: Beznau, horizontal component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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2.4 Beznau, Rock Hazard Deaggregation, Horizontal Component
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Figure 2.4.1: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 5Hz.
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Figure 2.4.2: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 10Hz.
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Figure 2.4.3: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 100Hz.
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Figure 2.4.4: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 1Hz.
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Figure 2.4.5: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 5Hz.
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Figure 2.4.6: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 10Hz.
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Figure 2.4.7: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 100Hz.
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Figure 2.4.8: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 1Hz.
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Figure 2.4.9: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 5Hz.
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Figure 2.4.10: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 10Hz.
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Figure 2.4.11: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 100Hz.
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Figure 2.4.12: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 0.5Hz.
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Figure 2.4.13: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 1Hz.
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Figure 2.4.14: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 5Hz.
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Figure 2.4.15: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 10Hz.
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Figure 2.4.16: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 100Hz.
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Figure 2.4.17: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 0.5Hz.
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Figure 2.4.18: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 1Hz.
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Figure 2.4.19: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 5Hz.
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Figure 2.4.20: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 10Hz.
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Figure 2.4.21: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 100Hz.
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Figure 2.4.22: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 0.5Hz.
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Figure 2.4.23: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 1Hz.
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Figure 2.4.24: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 5Hz.
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Figure 2.4.25: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 10Hz.
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Figure 2.4.26: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 100Hz.
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Figure 2.4.27: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 0.5Hz.
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Figure 2.4.28: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 1Hz.
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Figure 2.4.29: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 5Hz.

4.5
5.0

5.5
6.0

6.5
7.0

7.5
8.0

Magnitude
4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Magnitude

0
20

40

60

80

100

Distance (km)

0
20

40
60

80
100

Distance (km)

10
20

30
40

%
 C

on
tri

bu
tio

n 
to

 H
az

ar
d

ε:  2+ 

ε:  1 to  2

ε:  0 to  1

ε: -1 to  0

ε: -2 to -1

4.5 5 5.5 6 6.5 7 7.5 8
0

0.2

0.4

0.6

0.8
1.0E-7

Magnitude

P
ro

ba
bi

lit
y 

de
ns

ity

0 20 40 60 80 100
0

0.05

0.1

0.15
1.0E-7

Distance [km]
-2 -1 0 1 2 3 4

0

0.2

0.4

0.6

0.8
1.0E-7

Epsilon

Figure 2.4.30: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 10Hz.
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Figure 2.4.31: Beznau, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 100Hz.
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2.5 Beznau, Horizontal Component, Mean M − R− ε
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Figure 2.5.1: Beznau, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 0.5Hz.
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Figure 2.5.2: Beznau, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 1Hz.
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Figure 2.5.3: Beznau, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 5Hz.
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Figure 2.5.4: Beznau, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 10Hz.
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Figure 2.5.5: Beznau, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 100Hz.
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2.6 Beznau, Sensitivity to Seismic Sources, Horizontal Component
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Figure 2.6.1: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 1Hz.
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Figure 2.6.2: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 100Hz.
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Figure 2.6.3: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 1Hz.
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Figure 2.6.4: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 100Hz.
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Figure 2.6.5: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1c, 1Hz.
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Figure 2.6.6: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1c, 100Hz.
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Figure 2.6.7: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1d, 1Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Peak Ground Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
E
E-NRG
J
E-SWA
E-NRGSWA
E-FKZ
E-FKZNRG
SRGB_LG
TZ
B_LG

Figure 2.6.8: Beznau, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1d, 100Hz.
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Figure 2.7.1: Beznau, horizontal component, rock, mean hazard of the four SP1 teams, 1Hz.
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Figure 2.7.2: Beznau, horizontal component, rock, mean hazard of the four SP1 teams, 5Hz.
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Figure 2.7.3: Beznau, horizontal component, rock, mean hazard of the four SP1 teams, 33Hz.
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Figure 2.7.4: Beznau, horizontal component, rock, mean hazard of the four SP1 teams, 100Hz.
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Figure 2.7.5: Beznau, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 2.7.6: Beznau, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 2.7.7: Beznau, horizontal component, rock, mean hazard of the four SP2 experts, 1Hz.
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Figure 2.7.8: Beznau, horizontal component, rock, mean hazard of the four SP2 experts, 5Hz.
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Figure 2.7.9: Beznau, horizontal component, rock, mean hazard of the four SP2 experts, 33Hz.
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Figure 2.7.10: Beznau, horizontal component, rock, mean hazard of the four SP2 experts, 100Hz.
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Figure 2.7.11: Beznau, horizontal component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 2.7.12: Beznau, horizontal component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 2.7.13: Beznau, horizontal component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 2.7.14: Beznau, horizontal component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 2.7.15: Beznau, horizontal component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 2.7.16: Beznau, horizontal component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 2.7.17: Beznau, horizontal component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 2.7.18: Beznau, horizontal component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 2.8.1: Beznau, horizontal component, rock, Bungum’s sensitivity to the model category, 1Hz.
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Figure 2.8.2: Beznau, horizontal component, rock, Bungum’s sensitivity to the model category, 5Hz.
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Figure 2.8.3: Beznau, horizontal component, rock, Bungum’s sensitivity to the model category,
33Hz.
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Figure 2.8.4: Beznau, horizontal component, rock, Bungum’s sensitivity to the model category,
100Hz.
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Figure 2.8.5: Beznau, horizontal component, rock, Campbell’s sensitivity to the model category,
1Hz.
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Figure 2.8.6: Beznau, horizontal component, rock, Campbell’s sensitivity to the model category,
5Hz.
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Figure 2.8.7: Beznau, horizontal component, rock, Campbell’s sensitivity to the model category,
33Hz.
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Figure 2.8.8: Beznau, horizontal component, rock, Campbell’s sensitivity to the model category,
100Hz.
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Figure 2.8.9: Beznau, horizontal component, rock, Cotton’s sensitivity to the model category, 1Hz.
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Figure 2.8.10: Beznau, horizontal component, rock, Cotton’s sensitivity to the model category, 5Hz.
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Figure 2.8.11: Beznau, horizontal component, rock, Cotton’s sensitivity to the model category,
33Hz.
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Figure 2.8.12: Beznau, horizontal component, rock, Cotton’s sensitivity to the model category,
100Hz.
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Figure 2.8.13: Beznau, horizontal component, rock, Faeh’s sensitivity to the model category, 1Hz.
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Figure 2.8.14: Beznau, horizontal component, rock, Faeh’s sensitivity to the model category, 5Hz.
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Figure 2.8.15: Beznau, horizontal component, rock, Faeh’s sensitivity to the model category, 33Hz.
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Figure 2.8.16: Beznau, horizontal component, rock, Faeh’s sensitivity to the model category, 100Hz.
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Figure 2.8.17: Beznau, horizontal component, rock, Bungum’s sensitivity to the model, 1Hz.
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Figure 2.8.18: Beznau, horizontal component, rock, Bungum’s sensitivity to the model, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



82 CHAPTER 2. BEZNAU

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
CaBo08  (0.150)
ChYo08  (0.150)
AkBo10  (0.300)
Zhao06  (0.100)
AkCa10  (0.100)
PSSM60  (0.080)
PSSM90  (0.080)
PSSM120 (0.040)

Figure 2.8.19: Beznau, horizontal component, rock, Bungum’s sensitivity to the model, 33Hz.
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Figure 2.8.20: Beznau, horizontal component, rock, Bungum’s sensitivity to the model, 100Hz.
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Figure 2.8.21: Beznau, horizontal component, rock, Campbell’s sensitivity to the model, 1Hz.
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Figure 2.8.22: Beznau, horizontal component, rock, Campbell’s sensitivity to the model, 5Hz.
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Figure 2.8.23: Beznau, horizontal component, rock, Campbell’s sensitivity to the model, 33Hz.
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Figure 2.8.24: Beznau, horizontal component, rock, Campbell’s sensitivity to the model, 100Hz.
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Figure 2.8.25: Beznau, horizontal component, rock, Cotton’s sensitivity to the model, 1Hz.
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Figure 2.8.26: Beznau, horizontal component, rock, Cotton’s sensitivity to the model, 5Hz.
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Figure 2.8.27: Beznau, horizontal component, rock, Cotton’s sensitivity to the model, 33Hz.
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Figure 2.8.28: Beznau, horizontal component, rock, Cotton’s sensitivity to the model, 100Hz.
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Figure 2.8.29: Beznau, horizontal component, rock, Faeh’s sensitivity to the model, 1Hz.
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Figure 2.8.30: Beznau, horizontal component, rock, Faeh’s sensitivity to the model, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



88 CHAPTER 2. BEZNAU

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
AbSi08  (0.050)
BoAt08  (0.050)
CaBo08  (0.050)
ChYo08  (0.200)
AkBo10  (0.050)
Zhao06  (0.200)
PSSM30  (0.010)
PSSM60  (0.200)
PSSM90  (0.160)
PSSM120 (0.030)

Figure 2.8.31: Beznau, horizontal component, rock, Faeh’s sensitivity to the model, 33Hz.
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Figure 2.8.32: Beznau, horizontal component, rock, Faeh’s sensitivity to the model, 100Hz.
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Figure 2.8.33: Beznau, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 2.8.34: Beznau, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 2.8.35: Beznau, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 2.8.36: Beznau, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 2.8.37: Beznau, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 2.8.38: Beznau, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 2.8.39: Beznau, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 2.8.40: Beznau, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 2.8.41: Beznau, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 2.8.42: Beznau, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 2.8.43: Beznau, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 2.8.44: Beznau, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 2.8.45: Beznau, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 2.8.46: Beznau, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 2.8.47: Beznau, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 2.8.48: Beznau, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 2.8.49: Beznau, horizontal component, rock, Bungum’s sensitivity to tau, 1Hz.
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Figure 2.8.50: Beznau, horizontal component, rock, Bungum’s sensitivity to tau, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



98 CHAPTER 2. BEZNAU

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Global (0.667)
GMPE   (0.333)

Figure 2.8.51: Beznau, horizontal component, rock, Bungum’s sensitivity to tau, 33Hz.
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Figure 2.8.52: Beznau, horizontal component, rock, Bungum’s sensitivity to tau, 100Hz.
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Figure 2.8.53: Beznau, horizontal component, rock, Campbell’s sensitivity to tau, 1Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Global (0.200)
GMPE   (0.800)

Figure 2.8.54: Beznau, horizontal component, rock, Campbell’s sensitivity to tau, 5Hz.
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Figure 2.8.55: Beznau, horizontal component, rock, Campbell’s sensitivity to tau, 33Hz.
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Figure 2.8.56: Beznau, horizontal component, rock, Campbell’s sensitivity to tau, 100Hz.
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Figure 2.8.57: Beznau, horizontal component, rock, Cotton’s sensitivity to tau, 1Hz.
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Figure 2.8.58: Beznau, horizontal component, rock, Cotton’s sensitivity to tau, 5Hz.
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Figure 2.8.59: Beznau, horizontal component, rock, Cotton’s sensitivity to tau, 33Hz.
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Figure 2.8.60: Beznau, horizontal component, rock, Cotton’s sensitivity to tau, 100Hz.
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Figure 2.8.61: Beznau, horizontal component, rock, Faeh’s sensitivity to tau, 1Hz.
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Figure 2.8.62: Beznau, horizontal component, rock, Faeh’s sensitivity to tau, 5Hz.
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Figure 2.8.63: Beznau, horizontal component, rock, Faeh’s sensitivity to tau, 33Hz.
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Figure 2.8.64: Beznau, horizontal component, rock, Faeh’s sensitivity to tau, 100Hz.
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Figure 2.8.65: Beznau, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
1Hz.
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Figure 2.8.66: Beznau, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
5Hz.
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Figure 2.8.67: Beznau, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
33Hz.
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Figure 2.8.68: Beznau, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
100Hz.

PMT-SB-1002 – PRP Report Vol.2



2.8. BEZNAU, SP2 SENSITIVITIES, HORIZONTAL COMPONENT 107

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
+0.1 (0.040)
   0 (0.120)
-0.1 (0.040)
GMPE (0.800)

Figure 2.8.69: Beznau, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
1Hz.
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Figure 2.8.70: Beznau, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
5Hz.
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Figure 2.8.71: Beznau, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
33Hz.
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Figure 2.8.72: Beznau, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
100Hz.
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Figure 2.8.73: Beznau, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty, 1Hz.
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Figure 2.8.74: Beznau, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty, 5Hz.
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Figure 2.8.75: Beznau, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
33Hz.
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Figure 2.8.76: Beznau, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
100Hz.
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Figure 2.8.77: Beznau, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 1Hz.
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Figure 2.8.78: Beznau, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 5Hz.
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Figure 2.8.79: Beznau, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 33Hz.
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Figure 2.8.80: Beznau, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 100Hz.
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Figure 2.8.81: Beznau, horizontal component, rock, Bungum’s sensitivity to phi, 1Hz.
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Figure 2.8.82: Beznau, horizontal component, rock, Bungum’s sensitivity to phi, 5Hz.
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Figure 2.8.83: Beznau, horizontal component, rock, Bungum’s sensitivity to phi, 33Hz.
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Figure 2.8.84: Beznau, horizontal component, rock, Bungum’s sensitivity to phi, 100Hz.
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Figure 2.8.85: Beznau, horizontal component, rock, Campbell’s sensitivity to phi, 1Hz.
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Figure 2.8.86: Beznau, horizontal component, rock, Campbell’s sensitivity to phi, 5Hz.
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Figure 2.8.87: Beznau, horizontal component, rock, Campbell’s sensitivity to phi, 33Hz.
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Figure 2.8.88: Beznau, horizontal component, rock, Campbell’s sensitivity to phi, 100Hz.
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Figure 2.8.89: Beznau, horizontal component, rock, Cotton’s sensitivity to phi, 1Hz.
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Figure 2.8.90: Beznau, horizontal component, rock, Cotton’s sensitivity to phi, 5Hz.
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Figure 2.8.91: Beznau, horizontal component, rock, Cotton’s sensitivity to phi, 33Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Constant (0.700)
MR dep.  (0.300)

Figure 2.8.92: Beznau, horizontal component, rock, Cotton’s sensitivity to phi, 100Hz.
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Figure 2.8.93: Beznau, horizontal component, rock, Faeh’s sensitivity to phi, 1Hz.
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Figure 2.8.94: Beznau, horizontal component, rock, Faeh’s sensitivity to phi, 5Hz.
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Figure 2.8.95: Beznau, horizontal component, rock, Faeh’s sensitivity to phi, 33Hz.
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Figure 2.8.96: Beznau, horizontal component, rock, Faeh’s sensitivity to phi, 100Hz.
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Figure 2.8.97: Beznau, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
1Hz.
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Figure 2.8.98: Beznau, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
5Hz.
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Figure 2.8.99: Beznau, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
33Hz.
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Figure 2.8.100: Beznau, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
100Hz.
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Figure 2.8.101: Beznau, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
1Hz.
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Figure 2.8.102: Beznau, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
5Hz.
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Figure 2.8.103: Beznau, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
33Hz.
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Figure 2.8.104: Beznau, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
100Hz.
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Figure 2.8.105: Beznau, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
1Hz.
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Figure 2.8.106: Beznau, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
5Hz.
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Figure 2.8.107: Beznau, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
33Hz.
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Figure 2.8.108: Beznau, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
100Hz.
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Figure 2.8.109: Beznau, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 1Hz.
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Figure 2.8.110: Beznau, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 5Hz.
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Figure 2.8.111: Beznau, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 33Hz.
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Figure 2.8.112: Beznau, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
100Hz.
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Figure 2.9.1: Beznau, horizontal component, soil, mean hazard at the different depth levels, 0.5 Hz.
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Figure 2.9.2: Beznau, horizontal component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 2.9.3: Beznau, horizontal component, soil, mean hazard at the different depth levels, 2.5 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Rock
Soil Surface
-15 m

Figure 2.9.4: Beznau, horizontal component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 2.9.5: Beznau, horizontal component, soil, mean hazard at the different depth levels, 10 Hz.
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Figure 2.9.6: Beznau, horizontal component, soil, mean hazard at the different depth levels, 20 Hz.
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Figure 2.9.7: Beznau, horizontal component, soil, mean hazard at the different depth levels, 33 Hz.
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Figure 2.9.8: Beznau, horizontal component, soil, mean hazard at the different depth levels, 50 Hz.
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Figure 2.9.9: Beznau, horizontal component, soil, mean hazard at the different depth levels, 100 Hz.
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Figure 2.10.1: Beznau, vertical component, rock, mean hazard and fractiles, 0.5 Hz.
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Figure 2.10.2: Beznau, vertical component, rock, mean hazard and fractiles, 1 Hz.
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Figure 2.10.3: Beznau, vertical component, rock, mean hazard and fractiles, 2.5 Hz.
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Figure 2.10.4: Beznau, vertical component, rock, mean hazard and fractiles, 5 Hz.
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Figure 2.10.5: Beznau, vertical component, rock, mean hazard and fractiles, 10 Hz.
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Figure 2.10.6: Beznau, vertical component, rock, mean hazard and fractiles, 20 Hz.
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Figure 2.10.7: Beznau, vertical component, rock, mean hazard and fractiles, 33 Hz.
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Figure 2.10.8: Beznau, vertical component, rock, mean hazard and fractiles, 50 Hz.
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Figure 2.10.9: Beznau, vertical component, rock, mean hazard and fractiles, 100 Hz.
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Figure 2.10.10: Beznau, vertical component, rock, UHS for an annual probability of exceedance of
1E-07 and 5% damping.
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Figure 2.10.11: Beznau, vertical component, rock, UHS for an annual probability of exceedance of
1E-06 and 5% damping.
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Figure 2.10.12: Beznau, vertical component, rock, UHS for an annual probability of exceedance of
1E-05 and 5% damping.
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Figure 2.10.13: Beznau, vertical component, rock, UHS for an annual probability of exceedance of
1E-04 and 5% damping.
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Figure 2.10.14: Beznau, vertical component, rock, UHS for an annual probability of exceedance of
1E-03 and 5% damping.
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Figure 2.11.1: Beznau, vertical component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 2.11.2: Beznau, vertical component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 2.11.3: Beznau, vertical component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 2.11.4: Beznau, vertical component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 2.11.5: Beznau, vertical component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 2.11.6: Beznau, vertical component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 2.11.7: Beznau, vertical component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 2.11.8: Beznau, vertical component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 2.11.9: Beznau, vertical component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 2.11.10: Beznau, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 2.11.11: Beznau, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 2.11.12: Beznau, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



150 CHAPTER 2. BEZNAU

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.11.13: Beznau, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 2.11.14: Beznau, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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2.12 Beznau, Soil Hazard, Vertical Component, -15m
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Figure 2.12.1: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 0.5 Hz.
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Figure 2.12.2: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 1 Hz.
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Figure 2.12.3: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 2.5 Hz.
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Figure 2.12.4: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 5 Hz.

PMT-SB-1002 – PRP Report Vol.2



154 CHAPTER 2. BEZNAU

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.12.5: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 10 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.12.6: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 20 Hz.
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Figure 2.12.7: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 33 Hz.
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Figure 2.12.8: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 50 Hz.
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Figure 2.12.9: Beznau, vertical component, soil, -15 m, mean hazard and fractiles, 100 Hz.
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Figure 2.12.10: Beznau, vertical component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 2.12.11: Beznau, vertical component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 2.12.12: Beznau, vertical component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



158 CHAPTER 2. BEZNAU

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 2.12.13: Beznau, vertical component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 2.12.14: Beznau, vertical component, soil, -15 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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2.13 Beznau, Sensitivity to Expert, Vertical Component
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Figure 2.13.1: Beznau, vertical component, rock, mean hazard of the four SP2 experts, 1 Hz.
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Figure 2.13.2: Beznau, vertical component, rock, mean hazard of the four SP2 experts, 5 Hz.
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Figure 2.13.3: Beznau, vertical component, rock, mean hazard of the four SP2 experts, 33 Hz.
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Figure 2.13.4: Beznau, vertical component, rock, mean hazard of the four SP2 experts, 100 Hz.
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Figure 2.13.5: Beznau, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 2.13.6: Beznau, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 2.13.7: Beznau, vertical component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 2.13.8: Beznau, vertical component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 2.13.9: Beznau, vertical component, soil, mean hazard of the four SP3 experts, 33 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Bard   (0.250)
Faeh   (0.250)
Pecker (0.250)
Studer (0.250)

Figure 2.13.10: Beznau, vertical component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 2.13.11: Beznau, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 2.13.12: Beznau, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 2.14.1: Beznau, vertical component, soil, mean hazard at the different depth levels, 0.5 Hz.
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Figure 2.14.2: Beznau, vertical component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 2.14.3: Beznau, vertical component, soil, mean hazard at the different depth levels, 2.5 Hz.
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Figure 2.14.4: Beznau, vertical component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 2.14.5: Beznau, vertical component, soil, mean hazard at the different depth levels, 10 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Rock
Soil Surface
-15 m

Figure 2.14.6: Beznau, vertical component, soil, mean hazard at the different depth levels, 20 Hz.
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Figure 2.14.7: Beznau, vertical component, soil, mean hazard at the different depth levels, 33 Hz.
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Figure 2.14.8: Beznau, vertical component, soil, mean hazard at the different depth levels, 50 Hz.
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Figure 2.14.9: Beznau, vertical component, soil, mean hazard at the different depth levels, 100 Hz.
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Figure 2.15.1: Beznau, vertical component, rock, Bungum’s sensitivity to the V/H model, 1Hz.
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Figure 2.15.2: Beznau, vertical component, rock, Bungum’s sensitivity to the V/H model, 5Hz.
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Figure 2.15.3: Beznau, vertical component, rock, Bungum’s sensitivity to the V/H model, 100Hz.
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Figure 2.15.4: Beznau, vertical component, rock, Campbell’s sensitivity to the V/H model, 1Hz.
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Figure 2.15.5: Beznau, vertical component, rock, Campbell’s sensitivity to the V/H model, 5Hz.
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Figure 2.15.6: Beznau, vertical component, rock, Campbell’s sensitivity to the V/H model, 100Hz.
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Figure 2.15.7: Beznau, vertical component, rock, Cotton’s sensitivity to the V/H model, 1Hz.
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Figure 2.15.8: Beznau, vertical component, rock, Cotton’s sensitivity to the V/H model, 5Hz.
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Figure 2.15.9: Beznau, vertical component, rock, Cotton’s sensitivity to the V/H model, 100Hz.
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Figure 2.15.10: Beznau, vertical component, rock, Faeh’s sensitivity to the V/H model, 1Hz.
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Figure 2.15.11: Beznau, vertical component, rock, Faeh’s sensitivity to the V/H model, 5Hz.
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Figure 2.15.12: Beznau, vertical component, rock, Faeh’s sensitivity to the V/H model, 100Hz.
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Figure 2.15.13: Beznau, vertical component, rock, Bungum’s mean hazard with and without VADD,
1Hz.
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Figure 2.15.14: Beznau, vertical component, rock, Bungum’s mean hazard with and without VADD,
5Hz.
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Figure 2.15.15: Beznau, vertical component, rock, Bungum’s mean hazard with and without VADD,
100Hz.
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Figure 2.15.16: Beznau, vertical component, rock, Campbell’s mean hazard with and without VADD,
1 Hz.
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Figure 2.15.17: Beznau, vertical component, rock, Campbell’s mean hazard with and without VADD,
5Hz.
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Figure 2.15.18: Beznau, vertical component, rock, Campbell’s mean hazard with and without VADD,
100Hz.
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Figure 2.15.19: Beznau, vertical component, rock, Cotton’s mean hazard with and without VADD,
1 Hz.
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Figure 2.15.20: Beznau, vertical component, rock, Cotton’s mean hazard with and without VADD,
5 Hz.
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Figure 2.15.21: Beznau, vertical component, rock, Cotton’s mean hazard with and without VADD,
100Hz.
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Figure 2.15.22: Beznau, vertical component, rock, Faeh’s mean hazard with and without VADD,
1Hz.
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Figure 2.15.23: Beznau, vertical component, rock, Faeh’s mean hazard with and without VADD,
5 Hz.
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Figure 2.15.24: Beznau, vertical component, rock, Faeh’s mean hazard with and without VADD,
100Hz.
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2.16 Beznau, Sensitivity Histograms for SP1
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Figure 2.16.1: Beznau, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-04.
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Figure 2.16.2: Beznau, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-06.
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Figure 2.16.3: Beznau, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-04.

PMT-SB-1002 – PRP Report Vol.2



190 CHAPTER 2. BEZNAU

10
-3

10
-2

10
-1

10
0

10
1

Spectral Acceleration [g]

SP1_Team
EXPERT_TEAM_MEAN_H

EG1a
PC_ACTIVE

RF_SOURCE

BASEL_GEOM

FRIB_FLT_SRC

ALPS_ZONE

MMAX_APPROAC

MZ_BVAL_E23

MZ_BVAL_F2

MZ_RATE_E23

MZ_RATE_F2

MMAX, source E3A

MMAX, source E3B

SEIS, source E3A

SEIS, source E3B

EG1b
ZON_APPROACH

SMOOTHNG_PAR

SWAB_ALP_ZON

BASEL_JURA_Z

JURA_ZON

DINK_BOD_ZON

BOD_ZON

EJURA_BDRIES

MMAX, source AE

MMAX, source AE02

SEIS, source AE

SEIS, source AE02

EG1c
RHINE_GRABEN

SWABIAN_JURA

PERMOCARBON

MMAX_APPROACH

MMAX_GLOBAL

MMAX, source DBASL

MMAX, source BLAF

SEIS, source DBASL

SEIS, source BLAF

EG1d
SPATIAL_STAT

SUBDIV_SRGB

SUBDIV_XHHA

SUBDIV_XWCA

FKZ_EXISTS

NRG_EXISTS

SWA_EXISTS

TZ_EXISTS

COMPLETENESS

REGIONAL_B

MMAX_TRUNCAT

MMAX, source E-NRG

MMAX, source E

RA_E-NRG

RA_E

SEIS, source E-NRG

SEIS, source E

 

 
>0.0 - 0.1
 0.1 - 0.2
 0.2 - 0.3
 0.3 - 0.4
 0.4 - 0.5
 0.5 - 1.0

Teams Means:
Green: EG1a
Violet: EG1b
Brown: EG1c
Pink: EG1d

Figure 2.16.4: Beznau, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-06.
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Figure 2.16.5: Beznau, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-04.
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Figure 2.16.6: Beznau, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-06.
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Figure 2.17.1: Beznau, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-04.
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Figure 2.17.2: Beznau, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-06.
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Figure 2.17.3: Beznau, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-04.
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Figure 2.17.4: Beznau, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-06.
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Figure 2.17.5: Beznau, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-04.
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Figure 2.17.6: Beznau, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-06.
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Figure 2.18.3: Beznau, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-04.
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Figure 2.18.4: Beznau, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-06.
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Figure 2.18.5: Beznau, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-04.
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Figure 2.18.6: Beznau, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-06.
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GÖSGEN

3.1 Gösgen, Rock Hazard, Horizontal Component
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Figure 3.1.1: Gösgen, horizontal component, rock, mean hazard and fractiles, 0.5Hz.
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Figure 3.1.2: Gösgen, horizontal component, rock, mean hazard and fractiles, 1Hz.

PMT-SB-1002 – PRP Report Vol.2
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Figure 3.1.3: Gösgen, horizontal component, rock, mean hazard and fractiles, 2.5Hz.
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Figure 3.1.4: Gösgen, horizontal component, rock, mean hazard and fractiles, 5Hz.
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Figure 3.1.5: Gösgen, horizontal component, rock, mean hazard and fractiles, 10Hz.
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Figure 3.1.6: Gösgen, horizontal component, rock, mean hazard and fractiles, 20Hz.
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Figure 3.1.7: Gösgen, horizontal component, rock, mean hazard and fractiles, 33Hz.
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Figure 3.1.8: Gösgen, horizontal component, rock, mean hazard and fractiles, 50Hz.
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Figure 3.1.9: Gösgen, horizontal component, rock, mean hazard and fractiles, 100Hz.
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Figure 3.1.10: Gösgen, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-07 and 5% damping.
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Figure 3.1.11: Gösgen, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-06 and 5% damping.
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Figure 3.1.12: Gösgen, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-05 and 5% damping.
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Figure 3.1.13: Gösgen, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-04 and 5% damping.
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Figure 3.1.14: Gösgen, horizontal component, rock, uniform hazard spectra for an annual probabil-
ity of exceedance of 1E-03 and 5% damping.
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Figure 3.2.1: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 0.5 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 3.2.2: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 3.2.3: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 3.2.4: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 3.2.5: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 3.2.6: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 20 Hz.
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3.2. GÖSGEN, SOIL HAZARD, HORIZONTAL COMPONENT, SURFACE 221

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 3.2.7: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 3.2.8: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 3.2.9: Gösgen, horizontal component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 3.2.10: Gösgen, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 3.2.11: Gösgen, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 3.2.12: Gösgen, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



224 CHAPTER 3. GÖSGEN
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Figure 3.2.13: Gösgen, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 3.2.14: Gösgen, horizontal component, soil, surface, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 3.3.1: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 0.5 Hz.
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Figure 3.3.2: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 1 Hz.
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Figure 3.3.3: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 2.5 Hz.
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Figure 3.3.4: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 5 Hz.
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Figure 3.3.5: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 10 Hz.
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Figure 3.3.6: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 20 Hz.
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Figure 3.3.7: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 33 Hz.
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Figure 3.3.8: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 50 Hz.
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Figure 3.3.9: Gösgen, horizontal component, soil, -9 m, mean hazard and fractiles, 100 Hz.

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 3.3.10: Gösgen, horizontal component, soil, -9 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 3.3.11: Gösgen, horizontal component, soil, -9 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 3.3.12: Gösgen, horizontal component, soil, -9 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 3.3.13: Gösgen, horizontal component, soil, -9 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 3.3.14: Gösgen, horizontal component, soil, -9 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2
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Figure 3.4.1: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 5Hz.
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Figure 3.4.2: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 10Hz.
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Figure 3.4.3: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 100Hz.
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Figure 3.4.4: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 1Hz.
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Figure 3.4.5: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 5Hz.
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Figure 3.4.6: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 10Hz.
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Figure 3.4.7: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 100Hz.
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Figure 3.4.8: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 1Hz.
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Figure 3.4.9: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 5Hz.
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Figure 3.4.10: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 10Hz.
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Figure 3.4.11: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 100Hz.
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Figure 3.4.12: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 0.5Hz.
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Figure 3.4.13: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 1Hz.
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Figure 3.4.14: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 5Hz.

4.5
5.0

5.5
6.0

6.5
7.0

7.5
8.0

Magnitude
4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Magnitude

0
20

40

60

80

100

Distance (km)

0
20

40
60

80
100

Distance (km)

5
10

15
20

%
 C

on
tri

bu
tio

n 
to

 H
az

ar
d

ε:  2+ 

ε:  1 to  2

ε:  0 to  1

ε: -1 to  0

ε: -2 to -1

4.5 5 5.5 6 6.5 7 7.5 8
0

0.2

0.4

0.6

0.8
1.0E-4

Magnitude

P
ro

ba
bi

lit
y 

de
ns

ity

0 20 40 60 80 100
0

0.02

0.04

0.06
1.0E-4

Distance [km]
-2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5
1.0E-4

Epsilon

Figure 3.4.15: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 10Hz.
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Figure 3.4.16: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 100Hz.
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Figure 3.4.17: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 0.5Hz.
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Figure 3.4.18: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 1Hz.
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Figure 3.4.19: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 5Hz.
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Figure 3.4.20: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 10Hz.
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Figure 3.4.21: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 100Hz.

PMT-SB-1002 – PRP Report Vol.2



246 CHAPTER 3. GÖSGEN
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Figure 3.4.22: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 0.5Hz.
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Figure 3.4.23: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 1Hz.
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Figure 3.4.24: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 5Hz.
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Figure 3.4.25: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 10Hz.
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Figure 3.4.26: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 100Hz.
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Figure 3.4.27: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 0.5Hz.
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Figure 3.4.28: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 1Hz.
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Figure 3.4.29: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 5Hz.
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Figure 3.4.30: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 10Hz.
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Figure 3.4.31: Gösgen, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 100Hz.
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3.5 Gösgen, Horizontal Component, Mean M − R− ε
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Figure 3.5.1: Gösgen, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 0.5Hz.
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Figure 3.5.2: Gösgen, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 1Hz.
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10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

5

5.5

6

6.5

7

7.5

8

M
ag

ni
tu

de

Mean Magnitude

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

0

20

40

60

80

100

D
is

ta
nc

e 
[k

m
]

Mean Distance

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

0

0.5

1

1.5

2

2.5

3

Annual P[Exceedance]

E
ps

ilo
n

Mean Epsilon

Figure 3.5.3: Gösgen, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 5Hz.
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Figure 3.5.4: Gösgen, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 10Hz.
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Figure 3.5.5: Gösgen, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 100Hz.
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3.6 Gösgen, Sensitivity to Seismic Sources, Horizontal Component
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Figure 3.6.1: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 1Hz.
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Figure 3.6.2: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 100Hz.
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Figure 3.6.3: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 1Hz.
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Figure 3.6.4: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 100Hz.
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Figure 3.6.5: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1c, 1Hz.
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Figure 3.6.6: Gösgen, horizontal component, rock, 10 largest source contributions to mean hazard,
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Figure 3.7.1: Gösgen, horizontal component, rock, mean hazard of the four SP1 teams, 1Hz.
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Figure 3.7.2: Gösgen, horizontal component, rock, mean hazard of the four SP1 teams, 5Hz.
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Figure 3.7.3: Gösgen, horizontal component, rock, mean hazard of the four SP1 teams, 33Hz.
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Figure 3.7.4: Gösgen, horizontal component, rock, mean hazard of the four SP1 teams, 100Hz.
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Figure 3.7.5: Gösgen, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 3.7.6: Gösgen, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 3.7.7: Gösgen, horizontal component, rock, mean hazard of the four SP2 experts, 1Hz.
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Figure 3.7.8: Gösgen, horizontal component, rock, mean hazard of the four SP2 experts, 5Hz.
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Figure 3.7.9: Gösgen, horizontal component, rock, mean hazard of the four SP2 experts, 33Hz.
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Figure 3.7.10: Gösgen, horizontal component, rock, mean hazard of the four SP2 experts, 100Hz.
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Figure 3.7.11: Gösgen, horizontal component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 3.7.12: Gösgen, horizontal component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 3.7.13: Gösgen, horizontal component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 3.7.14: Gösgen, horizontal component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 3.7.15: Gösgen, horizontal component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 3.7.16: Gösgen, horizontal component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 3.7.17: Gösgen, horizontal component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 3.7.18: Gösgen, horizontal component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 3.8.1: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model category, 1Hz.
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Figure 3.8.2: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model category, 5Hz.
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Figure 3.8.3: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model category,
33Hz.
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Figure 3.8.4: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model category,
100Hz.
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Figure 3.8.5: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model category,
1Hz.
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Figure 3.8.6: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model category,
5Hz.
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Figure 3.8.7: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model category,
33Hz.
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Figure 3.8.8: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model category,
100Hz.
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Figure 3.8.9: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model category, 1Hz.
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Figure 3.8.10: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model category, 5Hz.
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10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
AS (0.500)
PSSM (0.500)

Figure 3.8.11: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model category,
33Hz.
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Figure 3.8.12: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model category,
100Hz.
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Figure 3.8.13: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model category, 1Hz.
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Figure 3.8.14: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model category, 5Hz.
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Figure 3.8.15: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model category, 33Hz.
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Figure 3.8.16: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model category, 100Hz.
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3.8. GÖSGEN, SP2 SENSITIVITIES, HORIZONTAL COMPONENT 285

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
CaBo08  (0.150)
ChYo08  (0.150)
AkBo10  (0.300)
Zhao06  (0.100)
AkCa10  (0.100)
PSSM60  (0.080)
PSSM90  (0.080)
PSSM120 (0.040)

Figure 3.8.17: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model, 1Hz.
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Figure 3.8.18: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model, 5Hz.
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Figure 3.8.19: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model, 33Hz.
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Figure 3.8.20: Gösgen, horizontal component, rock, Bungum’s sensitivity to the model, 100Hz.
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Figure 3.8.21: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model, 1Hz.
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Figure 3.8.22: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



288 CHAPTER 3. GÖSGEN
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Figure 3.8.23: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model, 33Hz.
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Figure 3.8.24: Gösgen, horizontal component, rock, Campbell’s sensitivity to the model, 100Hz.
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Figure 3.8.25: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model, 1Hz.
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Figure 3.8.26: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model, 5Hz.
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Figure 3.8.27: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model, 33Hz.
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Figure 3.8.28: Gösgen, horizontal component, rock, Cotton’s sensitivity to the model, 100Hz.
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Figure 3.8.29: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model, 1Hz.
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Figure 3.8.30: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model, 5Hz.
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Figure 3.8.31: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model, 33Hz.
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Figure 3.8.32: Gösgen, horizontal component, rock, Faeh’s sensitivity to the model, 100Hz.
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Figure 3.8.33: Gösgen, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 3.8.34: Gösgen, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 3.8.35: Gösgen, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 3.8.36: Gösgen, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 3.8.37: Gösgen, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 3.8.38: Gösgen, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 3.8.39: Gösgen, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 3.8.40: Gösgen, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 3.8.41: Gösgen, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 3.8.42: Gösgen, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 3.8.43: Gösgen, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 3.8.44: Gösgen, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 3.8.45: Gösgen, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 3.8.46: Gösgen, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 3.8.47: Gösgen, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 3.8.48: Gösgen, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 3.8.49: Gösgen, horizontal component, rock, Bungum’s sensitivity to tau, 1Hz.
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Figure 3.8.50: Gösgen, horizontal component, rock, Bungum’s sensitivity to tau, 5Hz.
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Figure 3.8.51: Gösgen, horizontal component, rock, Bungum’s sensitivity to tau, 33Hz.
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Figure 3.8.52: Gösgen, horizontal component, rock, Bungum’s sensitivity to tau, 100Hz.
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Figure 3.8.53: Gösgen, horizontal component, rock, Campbell’s sensitivity to tau, 1Hz.
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Figure 3.8.54: Gösgen, horizontal component, rock, Campbell’s sensitivity to tau, 5Hz.
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Figure 3.8.55: Gösgen, horizontal component, rock, Campbell’s sensitivity to tau, 33Hz.
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Figure 3.8.56: Gösgen, horizontal component, rock, Campbell’s sensitivity to tau, 100Hz.
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Figure 3.8.57: Gösgen, horizontal component, rock, Cotton’s sensitivity to tau, 1Hz.
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Figure 3.8.58: Gösgen, horizontal component, rock, Cotton’s sensitivity to tau, 5Hz.
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Figure 3.8.59: Gösgen, horizontal component, rock, Cotton’s sensitivity to tau, 33Hz.
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Figure 3.8.60: Gösgen, horizontal component, rock, Cotton’s sensitivity to tau, 100Hz.
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Figure 3.8.61: Gösgen, horizontal component, rock, Faeh’s sensitivity to tau, 1Hz.
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Figure 3.8.62: Gösgen, horizontal component, rock, Faeh’s sensitivity to tau, 5Hz.
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10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
GMPE   (0.950)
Global (0.050)

Figure 3.8.63: Gösgen, horizontal component, rock, Faeh’s sensitivity to tau, 33Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
GMPE   (0.950)
Global (0.050)

Figure 3.8.64: Gösgen, horizontal component, rock, Faeh’s sensitivity to tau, 100Hz.
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Figure 3.8.65: Gösgen, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
1Hz.
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Figure 3.8.66: Gösgen, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
5Hz.
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Figure 3.8.67: Gösgen, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
33Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
-0.1 (0.133)
   0 (0.400)
+0.1 (0.133)
GMPE (0.333)

Figure 3.8.68: Gösgen, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
100Hz.
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Figure 3.8.69: Gösgen, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
1Hz.
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Figure 3.8.70: Gösgen, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
5Hz.
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Figure 3.8.71: Gösgen, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
33Hz.
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Figure 3.8.72: Gösgen, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
100Hz.
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Figure 3.8.73: Gösgen, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty, 1Hz.
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Figure 3.8.74: Gösgen, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty, 5Hz.
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Figure 3.8.75: Gösgen, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
33Hz.
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Figure 3.8.76: Gösgen, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
100Hz.
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Figure 3.8.77: Gösgen, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 1Hz.
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Figure 3.8.78: Gösgen, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 5Hz.
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Figure 3.8.79: Gösgen, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 33Hz.
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Figure 3.8.80: Gösgen, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 100Hz.
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Figure 3.8.81: Gösgen, horizontal component, rock, Bungum’s sensitivity to phi, 1Hz.
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Figure 3.8.82: Gösgen, horizontal component, rock, Bungum’s sensitivity to phi, 5Hz.
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Figure 3.8.83: Gösgen, horizontal component, rock, Bungum’s sensitivity to phi, 33Hz.
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Figure 3.8.84: Gösgen, horizontal component, rock, Bungum’s sensitivity to phi, 100Hz.
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Figure 3.8.85: Gösgen, horizontal component, rock, Campbell’s sensitivity to phi, 1Hz.
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Figure 3.8.86: Gösgen, horizontal component, rock, Campbell’s sensitivity to phi, 5Hz.
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Figure 3.8.87: Gösgen, horizontal component, rock, Campbell’s sensitivity to phi, 33Hz.
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Figure 3.8.88: Gösgen, horizontal component, rock, Campbell’s sensitivity to phi, 100Hz.
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Figure 3.8.89: Gösgen, horizontal component, rock, Cotton’s sensitivity to phi, 1Hz.
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Figure 3.8.90: Gösgen, horizontal component, rock, Cotton’s sensitivity to phi, 5Hz.
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Figure 3.8.91: Gösgen, horizontal component, rock, Cotton’s sensitivity to phi, 33Hz.
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Figure 3.8.92: Gösgen, horizontal component, rock, Cotton’s sensitivity to phi, 100Hz.
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3.8. GÖSGEN, SP2 SENSITIVITIES, HORIZONTAL COMPONENT 323

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Constant (0.300)
MR dep.  (0.700)

Figure 3.8.93: Gösgen, horizontal component, rock, Faeh’s sensitivity to phi, 1Hz.
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Figure 3.8.94: Gösgen, horizontal component, rock, Faeh’s sensitivity to phi, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



324 CHAPTER 3. GÖSGEN
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Figure 3.8.95: Gösgen, horizontal component, rock, Faeh’s sensitivity to phi, 33Hz.
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Figure 3.8.96: Gösgen, horizontal component, rock, Faeh’s sensitivity to phi, 100Hz.

PMT-SB-1002 – PRP Report Vol.2
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Figure 3.8.97: Gösgen, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
1Hz.
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Figure 3.8.98: Gösgen, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
5Hz.

PMT-SB-1002 – PRP Report Vol.2



326 CHAPTER 3. GÖSGEN
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Figure 3.8.99: Gösgen, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
33Hz.
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Figure 3.8.100: Gösgen, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
100Hz.
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Figure 3.8.101: Gösgen, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
1Hz.
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Figure 3.8.102: Gösgen, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
5Hz.
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Figure 3.8.103: Gösgen, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
33Hz.
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Figure 3.8.104: Gösgen, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
100Hz.
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Figure 3.8.105: Gösgen, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
1Hz.
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Figure 3.8.106: Gösgen, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
5Hz.
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Figure 3.8.107: Gösgen, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
33Hz.
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Figure 3.8.108: Gösgen, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
100Hz.
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Figure 3.8.109: Gösgen, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 1Hz.
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Figure 3.8.110: Gösgen, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 5Hz.
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Figure 3.8.111: Gösgen, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty, 33Hz.
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Figure 3.8.112: Gösgen, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
100Hz.
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Figure 3.9.1: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 0.5 Hz.
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Figure 3.9.2: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 3.9.3: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 2.5 Hz.
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Figure 3.9.4: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 3.9.5: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 10 Hz.
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Figure 3.9.6: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 20 Hz.
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Figure 3.9.7: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 33 Hz.
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Figure 3.9.8: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 50 Hz.
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Figure 3.9.9: Gösgen, horizontal component, soil, mean hazard at the different depth levels, 100 Hz.
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Figure 3.10.1: Gösgen, vertical component, rock, mean hazard and fractiles, 0.5 Hz.
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Figure 3.10.2: Gösgen, vertical component, rock, mean hazard and fractiles, 1 Hz.
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Figure 3.10.3: Gösgen, vertical component, rock, mean hazard and fractiles, 2.5 Hz.
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Figure 3.10.4: Gösgen, vertical component, rock, mean hazard and fractiles, 5 Hz.
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Figure 3.10.5: Gösgen, vertical component, rock, mean hazard and fractiles, 10 Hz.
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Figure 3.10.6: Gösgen, vertical component, rock, mean hazard and fractiles, 20 Hz.
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Figure 3.10.7: Gösgen, vertical component, rock, mean hazard and fractiles, 33 Hz.
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Figure 3.10.8: Gösgen, vertical component, rock, mean hazard and fractiles, 50 Hz.
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Figure 3.10.9: Gösgen, vertical component, rock, mean hazard and fractiles, 100 Hz.
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Figure 3.10.10: Gösgen, vertical component, rock, UHS for an annual probability of exceedance of
1E-07 and 5% damping.
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Figure 3.10.11: Gösgen, vertical component, rock, UHS for an annual probability of exceedance of
1E-06 and 5% damping.
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Figure 3.10.12: Gösgen, vertical component, rock, UHS for an annual probability of exceedance of
1E-05 and 5% damping.
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Figure 3.10.13: Gösgen, vertical component, rock, UHS for an annual probability of exceedance of
1E-04 and 5% damping.
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Figure 3.10.14: Gösgen, vertical component, rock, UHS for an annual probability of exceedance of
1E-03 and 5% damping.
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Figure 3.11.1: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 3.11.2: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 3.11.3: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 3.11.4: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 3.11.5: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 3.11.6: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 3.11.7: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 33 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 3.11.8: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 3.11.9: Gösgen, vertical component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 3.11.10: Gösgen, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 3.11.11: Gösgen, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 3.11.12: Gösgen, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 3.11.13: Gösgen, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 3.11.14: Gösgen, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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3.12. GÖSGEN, SOIL HAZARD, VERTICAL COMPONENT, -9M 355

3.12 Gösgen, Soil Hazard, Vertical Component, -9m

List of Figures

3.12.1 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 0.5 Hz. 356

3.12.2 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 1 Hz. 356

3.12.3 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 2.5 Hz. 357

3.12.4 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 5 Hz. 357

3.12.5 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 10 Hz. 358

3.12.6 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 20 Hz. 358

3.12.7 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 33 Hz. 359

3.12.8 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 50 Hz. 359

3.12.9 Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 100 Hz. 360

3.12.10 Gösgen, vertical component, soil, -9 m, UHS for an annual probability of

exceedance of 1E-07 and 5% damping. . . . . . . . . . . . . . . . . . . . . 360

3.12.11 Gösgen, vertical component, soil, -9 m, UHS for an annual probability of

exceedance of 1E-06 and 5% damping. . . . . . . . . . . . . . . . . . . . . 361

3.12.12 Gösgen, vertical component, soil, -9 m, UHS for an annual probability of

exceedance of 1E-05 and 5% damping. . . . . . . . . . . . . . . . . . . . . 361

3.12.13 Gösgen, vertical component, soil, -9 m, UHS for an annual probability of

exceedance of 1E-04 and 5% damping. . . . . . . . . . . . . . . . . . . . . 362

3.12.14 Gösgen, vertical component, soil, -9 m, UHS for an annual probability of

exceedance of 1E-03 and 5% damping. . . . . . . . . . . . . . . . . . . . . 362

PMT-SB-1002 – PRP Report Vol.2



356 CHAPTER 3. GÖSGEN
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Figure 3.12.1: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 0.5 Hz.
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Figure 3.12.2: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 1 Hz.
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Figure 3.12.3: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 2.5 Hz.
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Figure 3.12.4: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 5 Hz.
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Figure 3.12.5: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 10 Hz.
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Figure 3.12.6: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 20 Hz.
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Figure 3.12.7: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 33 Hz.
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Figure 3.12.8: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 50 Hz.
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Figure 3.12.9: Gösgen, vertical component, soil, -9 m, mean hazard and fractiles, 100 Hz.
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Figure 3.12.10: Gösgen, vertical component, soil, -9 m, UHS for an annual probability of exceedance
of 1E-07 and 5% damping.
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Figure 3.12.11: Gösgen, vertical component, soil, -9 m, UHS for an annual probability of exceedance
of 1E-06 and 5% damping.
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Figure 3.12.12: Gösgen, vertical component, soil, -9 m, UHS for an annual probability of exceedance
of 1E-05 and 5% damping.
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Figure 3.12.13: Gösgen, vertical component, soil, -9 m, UHS for an annual probability of exceedance
of 1E-04 and 5% damping.
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Figure 3.12.14: Gösgen, vertical component, soil, -9 m, UHS for an annual probability of exceedance
of 1E-03 and 5% damping.
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Figure 3.13.1: Gösgen, vertical component, rock, mean hazard of the four SP2 experts, 1 Hz.
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Figure 3.13.2: Gösgen, vertical component, rock, mean hazard of the four SP2 experts, 5 Hz.
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Figure 3.13.3: Gösgen, vertical component, rock, mean hazard of the four SP2 experts, 33 Hz.
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Figure 3.13.4: Gösgen, vertical component, rock, mean hazard of the four SP2 experts, 100 Hz.
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10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

V
er

tic
al

 S
pe

ct
ra

l A
cc

el
er

at
io

n 
[g

]

 

 
Bungum   (0.250)
Campbell (0.250)
Cotton   (0.250)
Faeh     (0.250)

Figure 3.13.5: Gösgen, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

V
er

tic
al

 S
pe

ct
ra

l A
cc

el
er

at
io

n 
[g

]

 

 
Bungum   (0.250)
Campbell (0.250)
Cotton   (0.250)
Faeh     (0.250)

Figure 3.13.6: Gösgen, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 3.13.7: Gösgen, vertical component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 3.13.8: Gösgen, vertical component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 3.13.9: Gösgen, vertical component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 3.13.10: Gösgen, vertical component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 3.13.11: Gösgen, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 3.13.12: Gösgen, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 3.14.1: Gösgen, vertical component, soil, mean hazard at the different depth levels, 0.5 Hz.
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Figure 3.14.2: Gösgen, vertical component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 3.14.3: Gösgen, vertical component, soil, mean hazard at the different depth levels, 2.5 Hz.
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Figure 3.14.4: Gösgen, vertical component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 3.14.5: Gösgen, vertical component, soil, mean hazard at the different depth levels, 10 Hz.
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Figure 3.14.6: Gösgen, vertical component, soil, mean hazard at the different depth levels, 20 Hz.
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Figure 3.14.7: Gösgen, vertical component, soil, mean hazard at the different depth levels, 33 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Rock
Soil Surface
-9 m

Figure 3.14.8: Gösgen, vertical component, soil, mean hazard at the different depth levels, 50 Hz.
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Figure 3.15.1: Gösgen, vertical component, rock, Bungum’s sensitivity to the V/H model, 1Hz.
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Figure 3.15.2: Gösgen, vertical component, rock, Bungum’s sensitivity to the V/H model, 5Hz.
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Figure 3.15.3: Gösgen, vertical component, rock, Bungum’s sensitivity to the V/H model, 100Hz.
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Figure 3.15.4: Gösgen, vertical component, rock, Campbell’s sensitivity to the V/H model, 1Hz.
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Figure 3.15.5: Gösgen, vertical component, rock, Campbell’s sensitivity to the V/H model, 5Hz.
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Figure 3.15.6: Gösgen, vertical component, rock, Campbell’s sensitivity to the V/H model, 100Hz.
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Figure 3.15.7: Gösgen, vertical component, rock, Cotton’s sensitivity to the V/H model, 1Hz.
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Figure 3.15.8: Gösgen, vertical component, rock, Cotton’s sensitivity to the V/H model, 5Hz.
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Figure 3.15.9: Gösgen, vertical component, rock, Cotton’s sensitivity to the V/H model, 100Hz.
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Figure 3.15.10: Gösgen, vertical component, rock, Faeh’s sensitivity to the V/H model, 1Hz.
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Figure 3.15.11: Gösgen, vertical component, rock, Faeh’s sensitivity to the V/H model, 5Hz.
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Figure 3.15.12: Gösgen, vertical component, rock, Faeh’s sensitivity to the V/H model, 100Hz.
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Figure 3.15.13: Gösgen, vertical component, rock, Bungum’s mean hazard with and without VADD,
1Hz.
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Figure 3.15.14: Gösgen, vertical component, rock, Bungum’s mean hazard with and without VADD,
5Hz.
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Figure 3.15.15: Gösgen, vertical component, rock, Bungum’s mean hazard with and without VADD,
100Hz.
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Figure 3.15.16: Gösgen, vertical component, rock, Campbell’s mean hazard with and without VADD,
1 Hz.
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10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
V
ADD

    (1.0)

NO V
ADD

 (0.0)

Figure 3.15.17: Gösgen, vertical component, rock, Campbell’s mean hazard with and without VADD,
5Hz.
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Figure 3.15.18: Gösgen, vertical component, rock, Campbell’s mean hazard with and without VADD,
100Hz.
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Figure 3.15.19: Gösgen, vertical component, rock, Cotton’s mean hazard with and without VADD,
1 Hz.
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Figure 3.15.20: Gösgen, vertical component, rock, Cotton’s mean hazard with and without VADD,
5 Hz.

PMT-SB-1002 – PRP Report Vol.2



388 CHAPTER 3. GÖSGEN
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Figure 3.15.21: Gösgen, vertical component, rock, Cotton’s mean hazard with and without VADD,
100Hz.
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Figure 3.15.22: Gösgen, vertical component, rock, Faeh’s mean hazard with and without VADD,
1Hz.
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Figure 3.15.23: Gösgen, vertical component, rock, Faeh’s mean hazard with and without VADD,
5 Hz.
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Figure 3.15.24: Gösgen, vertical component, rock, Faeh’s mean hazard with and without VADD,
100Hz.
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Figure 3.16.1: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-04.
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Figure 3.16.2: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-06.
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Figure 3.16.3: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-04.
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Figure 3.16.4: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-06.
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Figure 3.16.5: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-04.
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Figure 3.16.6: Gösgen, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-06.
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Figure 3.17.1: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-04.
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Figure 3.17.3: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-04.
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Figure 3.17.4: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-06.
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10
-3

10
-2

10
-1

10
0

10
1

Spectral Acceleration [g]

SP1
EXPERT_TEAM_MEAN_H

SP2_Expert
EXPERT_MEAN_H

EXPERT_MEAN_V

Bungum
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Campbell
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Cotton
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Faeh
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

 

 
>0.0 - 0.1
 0.1 - 0.2
 0.2 - 0.3
 0.3 - 0.4
 0.4 - 0.5
 0.5 - 1.0

For MODEL CATEGORY and MODEL:
Disks:      GMPE
Squares: PSSM

EXPERT_MEAN:
Green: Bungum
Violet: Campbell
Brown: Cotton
Pink: Faeh

Figure 3.17.5: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-04.
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Figure 3.17.6: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-06.
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Figure 3.17.7: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-04.
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Figure 3.17.8: Gösgen, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-06.
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3.18 Gösgen, Sensitivity Histograms for SP3
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Figure 3.18.1: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-04.
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Figure 3.18.2: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-06.
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Figure 3.18.3: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-04.
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Figure 3.18.4: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-06.
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Figure 3.18.5: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-04.

PMT-SB-1002 – PRP Report Vol.2



412 CHAPTER 3. GÖSGEN
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Figure 3.18.6: Gösgen, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-06.
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LEIBSTADT

4.1 Leibstadt, Rock Hazard, Horizontal Component
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Figure 4.1.1: Leibstadt, horizontal component, rock, mean hazard and fractiles, 0.5Hz.
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Figure 4.1.2: Leibstadt, horizontal component, rock, mean hazard and fractiles, 1Hz.
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Figure 4.1.3: Leibstadt, horizontal component, rock, mean hazard and fractiles, 2.5Hz.
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Figure 4.1.4: Leibstadt, horizontal component, rock, mean hazard and fractiles, 5Hz.
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Figure 4.1.5: Leibstadt, horizontal component, rock, mean hazard and fractiles, 10Hz.
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Figure 4.1.6: Leibstadt, horizontal component, rock, mean hazard and fractiles, 20Hz.
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Figure 4.1.7: Leibstadt, horizontal component, rock, mean hazard and fractiles, 33Hz.
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Figure 4.1.8: Leibstadt, horizontal component, rock, mean hazard and fractiles, 50Hz.
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Figure 4.1.9: Leibstadt, horizontal component, rock, mean hazard and fractiles, 100Hz.
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Figure 4.1.10: Leibstadt, horizontal component, rock, uniform hazard spectra for an annual proba-
bility of exceedance of 1E-07 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



4.1. LEIBSTADT, ROCK HAZARD, HORIZONTAL COMPONENT 419

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 4.1.11: Leibstadt, horizontal component, rock, uniform hazard spectra for an annual proba-
bility of exceedance of 1E-06 and 5% damping.
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Figure 4.1.12: Leibstadt, horizontal component, rock, uniform hazard spectra for an annual proba-
bility of exceedance of 1E-05 and 5% damping.
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Figure 4.1.13: Leibstadt, horizontal component, rock, uniform hazard spectra for an annual proba-
bility of exceedance of 1E-04 and 5% damping.
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Figure 4.1.14: Leibstadt, horizontal component, rock, uniform hazard spectra for an annual proba-
bility of exceedance of 1E-03 and 5% damping.
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Figure 4.2.1: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 4.2.2: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 1 Hz.

PMT-SB-1002 – PRP Report Vol.2



4.2. LEIBSTADT, SOIL HAZARD, HORIZONTAL COMPONENT, SURFACE 423

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 4.2.3: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 4.2.4: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 4.2.5: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 4.2.6: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 4.2.7: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 4.2.8: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 4.2.9: Leibstadt, horizontal component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 4.2.10: Leibstadt, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-07 and 5% damping.
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Figure 4.2.11: Leibstadt, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-06 and 5% damping.
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Figure 4.2.12: Leibstadt, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-05 and 5% damping.
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Figure 4.2.13: Leibstadt, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-04 and 5% damping.
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Figure 4.2.14: Leibstadt, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-03 and 5% damping.
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Figure 4.3.1: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 0.5 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 4.3.2: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 1 Hz.
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Figure 4.3.3: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 2.5 Hz.
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Figure 4.3.4: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 5 Hz.
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Figure 4.3.5: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 10 Hz.
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Figure 4.3.6: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 20 Hz.
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Figure 4.3.7: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 33 Hz.
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Figure 4.3.8: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 50 Hz.
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Figure 4.3.9: Leibstadt, horizontal component, soil, -10 m, mean hazard and fractiles, 100 Hz.
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Figure 4.3.10: Leibstadt, horizontal component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 4.3.11: Leibstadt, horizontal component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 4.3.12: Leibstadt, horizontal component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 4.3.13: Leibstadt, horizontal component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 4.3.14: Leibstadt, horizontal component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 4.4.1: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 5Hz.
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Figure 4.4.2: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 10Hz.
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Figure 4.4.3: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 100Hz.
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Figure 4.4.4: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 1Hz.
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Figure 4.4.5: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 5Hz.
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Figure 4.4.6: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 10Hz.
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Figure 4.4.7: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 100Hz.
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Figure 4.4.8: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 1Hz.
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Figure 4.4.9: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 5Hz.
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Figure 4.4.10: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 10Hz.
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Figure 4.4.11: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 100Hz.
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Figure 4.4.12: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 0.5Hz.
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Figure 4.4.13: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 1Hz.
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Figure 4.4.14: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 5Hz.
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Figure 4.4.15: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 10Hz.

4.5
5.0

5.5
6.0

6.5
7.0

7.5
8.0

Magnitude
4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Magnitude

0
20

40

60

80

100

Distance (km)

0
20

40
60

80
100

Distance (km)

5
10

15
20

%
 C

on
tri

bu
tio

n 
to

 H
az

ar
d

ε:  2+ 

ε:  1 to  2

ε:  0 to  1

ε: -1 to  0

ε: -2 to -1

4.5 5 5.5 6 6.5 7 7.5 8
0

0.2

0.4

0.6

0.8

1
1.0E-4

Magnitude

P
ro

ba
bi

lit
y 

de
ns

ity

0 20 40 60 80 100
0

0.02

0.04

0.06
1.0E-4

Distance [km]
-2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5
1.0E-4

Epsilon

Figure 4.4.16: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-04, 100Hz.
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Figure 4.4.17: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 0.5Hz.
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Figure 4.4.18: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 1Hz.
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Figure 4.4.19: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 5Hz.
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Figure 4.4.20: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 10Hz.
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Figure 4.4.21: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-05, 100Hz.
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Figure 4.4.22: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 0.5Hz.
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Figure 4.4.23: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 1Hz.
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Figure 4.4.24: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 5Hz.
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Figure 4.4.25: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 10Hz.
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Figure 4.4.26: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-06, 100Hz.
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Figure 4.4.27: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 0.5Hz.

4.5
5.0

5.5
6.0

6.5
7.0

7.5
8.0

Magnitude
4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Magnitude

0
20

40

60

80

100

Distance (km)

0
20

40
60

80
100

Distance (km)

10
20

30
40

%
 C

on
tri

bu
tio

n 
to

 H
az

ar
d

ε:  2+ 

ε:  1 to  2

ε:  0 to  1

ε: -1 to  0

ε: -2 to -1

4.5 5 5.5 6 6.5 7 7.5 8
0

0.2

0.4

0.6

0.8

1

1.2
1.0E-7

Magnitude

P
ro

ba
bi

lit
y 

de
ns

ity

0 20 40 60 80 100
0

0.02

0.04

0.06

0.08

0.1

0.12
1.0E-7

Distance [km]
-2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5
1.0E-7

Epsilon

Figure 4.4.28: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 1Hz.
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Figure 4.4.29: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 5Hz.
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Figure 4.4.30: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 10Hz.
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Figure 4.4.31: Leibstadt, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-07, 100Hz.
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Figure 4.5.1: Leibstadt, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 0.5Hz.
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Figure 4.5.2: Leibstadt, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 1Hz.
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Figure 4.5.3: Leibstadt, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 5Hz.
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Figure 4.5.4: Leibstadt, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 10Hz.
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Figure 4.5.5: Leibstadt, horizontal component, rock, mean magnitude, distance and epsilon as ob-
tained from the deaggregation, 100Hz.
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Figure 4.6.1: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 1Hz.
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Figure 4.6.2: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1a, 100Hz.
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Figure 4.6.3: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 1Hz.
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Figure 4.6.4: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1b, 100Hz.
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Figure 4.6.5: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1c, 1Hz.
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Figure 4.6.6: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1c, 100Hz.
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Figure 4.6.7: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1d, 1Hz.
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Figure 4.6.8: Leibstadt, horizontal component, rock, 10 largest source contributions to mean hazard,
EG1d, 100Hz.
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Figure 4.7.1: Leibstadt, horizontal component, rock, mean hazard of the four SP1 teams, 1Hz.
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Figure 4.7.2: Leibstadt, horizontal component, rock, mean hazard of the four SP1 teams, 5Hz.
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Figure 4.7.3: Leibstadt, horizontal component, rock, mean hazard of the four SP1 teams, 33Hz.
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Figure 4.7.4: Leibstadt, horizontal component, rock, mean hazard of the four SP1 teams, 100Hz.
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Figure 4.7.5: Leibstadt, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 4.7.6: Leibstadt, horizontal component, rock, uniform hazard spectra (mean) of the four SP1
teams for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 4.7.7: Leibstadt, horizontal component, rock, mean hazard of the four SP2 experts, 1Hz.
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Figure 4.7.8: Leibstadt, horizontal component, rock, mean hazard of the four SP2 experts, 5Hz.
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Figure 4.7.9: Leibstadt, horizontal component, rock, mean hazard of the four SP2 experts, 33Hz.
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Figure 4.7.10: Leibstadt, horizontal component, rock, mean hazard of the four SP2 experts, 100Hz.
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Figure 4.7.11: Leibstadt, horizontal component, rock, uniform hazard spectra (mean) of the four
SP2 experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 4.7.12: Leibstadt, horizontal component, rock, uniform hazard spectra (mean) of the four
SP2 experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 4.7.13: Leibstadt, horizontal component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 4.7.14: Leibstadt, horizontal component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 4.7.15: Leibstadt, horizontal component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 4.7.16: Leibstadt, horizontal component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 4.7.17: Leibstadt, horizontal component, soil, uniform hazard spectra (mean) of the four
SP3 experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 4.7.18: Leibstadt, horizontal component, soil, uniform hazard spectra (mean) of the four
SP3 experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 4.8.1: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model category,
1Hz.
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Figure 4.8.2: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model category,
5Hz.
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Figure 4.8.3: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model category,
33Hz.
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Figure 4.8.4: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model category,
100Hz.
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Figure 4.8.5: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model category,
1Hz.
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Figure 4.8.6: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model category,
5Hz.
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Figure 4.8.7: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model category,
33Hz.
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Figure 4.8.8: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model category,
100Hz.
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Figure 4.8.9: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model category,
1Hz.
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Figure 4.8.10: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model category,
5Hz.

PMT-SB-1002 – PRP Report Vol.2



4.8. LEIBSTADT, SP2 SENSITIVITIES, HORIZONTAL COMPONENT 487

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
AS (0.500)
PSSM (0.500)

Figure 4.8.11: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model category,
33Hz.
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Figure 4.8.12: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model category,
100Hz.
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Figure 4.8.13: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model category, 1Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
GMPE (0.600)
PSSM (0.400)

Figure 4.8.14: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model category, 5Hz.
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Figure 4.8.15: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model category,
33Hz.
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Figure 4.8.16: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model category,
100Hz.
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Figure 4.8.17: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model, 1Hz.
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Figure 4.8.18: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model, 5Hz.
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Figure 4.8.19: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model, 33Hz.
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Figure 4.8.20: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the model, 100Hz.
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Figure 4.8.21: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model, 1Hz.
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Figure 4.8.22: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model, 5Hz.
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Figure 4.8.23: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model, 33Hz.
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Figure 4.8.24: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the model, 100Hz.
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Figure 4.8.25: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model, 1Hz.
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Figure 4.8.26: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model, 5Hz.
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Figure 4.8.27: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model, 33Hz.
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Figure 4.8.28: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the model, 100Hz.
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Figure 4.8.29: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model, 1Hz.
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Figure 4.8.30: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model, 5Hz.
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Figure 4.8.31: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model, 33Hz.
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Figure 4.8.32: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the model, 100Hz.
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Figure 4.8.33: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 4.8.34: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 4.8.35: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 4.8.36: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 4.8.37: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 1Hz.
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Figure 4.8.38: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 5Hz.
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Figure 4.8.39: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 33Hz.
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Figure 4.8.40: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 100Hz.
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Figure 4.8.41: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 4.8.42: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 5Hz.
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Figure 4.8.43: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 4.8.44: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 4.8.45: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 4.8.46: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 4.8.47: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 4.8.48: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 4.8.49: Leibstadt, horizontal component, rock, Bungum’s sensitivity to tau, 1Hz.
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Figure 4.8.50: Leibstadt, horizontal component, rock, Bungum’s sensitivity to tau, 5Hz.
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Figure 4.8.51: Leibstadt, horizontal component, rock, Bungum’s sensitivity to tau, 33Hz.
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Figure 4.8.52: Leibstadt, horizontal component, rock, Bungum’s sensitivity to tau, 100Hz.

PMT-SB-1002 – PRP Report Vol.2



508 CHAPTER 4. LEIBSTADT

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Global (0.200)
GMPE   (0.800)

Figure 4.8.53: Leibstadt, horizontal component, rock, Campbell’s sensitivity to tau, 1Hz.
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Figure 4.8.54: Leibstadt, horizontal component, rock, Campbell’s sensitivity to tau, 5Hz.
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Figure 4.8.55: Leibstadt, horizontal component, rock, Campbell’s sensitivity to tau, 33Hz.
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Figure 4.8.56: Leibstadt, horizontal component, rock, Campbell’s sensitivity to tau, 100Hz.
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Figure 4.8.57: Leibstadt, horizontal component, rock, Cotton’s sensitivity to tau, 1Hz.
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Figure 4.8.58: Leibstadt, horizontal component, rock, Cotton’s sensitivity to tau, 5Hz.
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Figure 4.8.59: Leibstadt, horizontal component, rock, Cotton’s sensitivity to tau, 33Hz.
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Figure 4.8.60: Leibstadt, horizontal component, rock, Cotton’s sensitivity to tau, 100Hz.
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Figure 4.8.61: Leibstadt, horizontal component, rock, Faeh’s sensitivity to tau, 1Hz.
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Figure 4.8.62: Leibstadt, horizontal component, rock, Faeh’s sensitivity to tau, 5Hz.
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Figure 4.8.63: Leibstadt, horizontal component, rock, Faeh’s sensitivity to tau, 33Hz.
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Figure 4.8.64: Leibstadt, horizontal component, rock, Faeh’s sensitivity to tau, 100Hz.
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Figure 4.8.65: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
1Hz.
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Figure 4.8.66: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
5Hz.
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Figure 4.8.67: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
33Hz.
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Figure 4.8.68: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
100Hz.
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Figure 4.8.69: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
1Hz.
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Figure 4.8.70: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
5Hz.

PMT-SB-1002 – PRP Report Vol.2



4.8. LEIBSTADT, SP2 SENSITIVITIES, HORIZONTAL COMPONENT 517

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
+0.1 (0.040)
   0 (0.120)
-0.1 (0.040)
GMPE (0.800)

Figure 4.8.71: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
33Hz.
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Figure 4.8.72: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
100Hz.
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Figure 4.8.73: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
1Hz.
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Figure 4.8.74: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
5Hz.
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Figure 4.8.75: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
33Hz.
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Figure 4.8.76: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
100Hz.
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Figure 4.8.77: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 1Hz.
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Figure 4.8.78: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty, 5Hz.
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Figure 4.8.79: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
33Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
GMPE (0.950)
   0 (0.050)

Figure 4.8.80: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
100Hz.
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Figure 4.8.81: Leibstadt, horizontal component, rock, Bungum’s sensitivity to phi, 1Hz.
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Figure 4.8.82: Leibstadt, horizontal component, rock, Bungum’s sensitivity to phi, 5Hz.
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Figure 4.8.83: Leibstadt, horizontal component, rock, Bungum’s sensitivity to phi, 33Hz.
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Figure 4.8.84: Leibstadt, horizontal component, rock, Bungum’s sensitivity to phi, 100Hz.
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Figure 4.8.85: Leibstadt, horizontal component, rock, Campbell’s sensitivity to phi, 1Hz.
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Figure 4.8.86: Leibstadt, horizontal component, rock, Campbell’s sensitivity to phi, 5Hz.
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Figure 4.8.87: Leibstadt, horizontal component, rock, Campbell’s sensitivity to phi, 33Hz.
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Figure 4.8.88: Leibstadt, horizontal component, rock, Campbell’s sensitivity to phi, 100Hz.
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Figure 4.8.89: Leibstadt, horizontal component, rock, Cotton’s sensitivity to phi, 1Hz.
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Figure 4.8.90: Leibstadt, horizontal component, rock, Cotton’s sensitivity to phi, 5Hz.
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Figure 4.8.91: Leibstadt, horizontal component, rock, Cotton’s sensitivity to phi, 33Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
Constant (0.700)
MR dep.  (0.300)

Figure 4.8.92: Leibstadt, horizontal component, rock, Cotton’s sensitivity to phi, 100Hz.
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Figure 4.8.93: Leibstadt, horizontal component, rock, Faeh’s sensitivity to phi, 1Hz.
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Figure 4.8.94: Leibstadt, horizontal component, rock, Faeh’s sensitivity to phi, 5Hz.
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Figure 4.8.95: Leibstadt, horizontal component, rock, Faeh’s sensitivity to phi, 33Hz.
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Figure 4.8.96: Leibstadt, horizontal component, rock, Faeh’s sensitivity to phi, 100Hz.
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Figure 4.8.97: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
1Hz.
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Figure 4.8.98: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
5Hz.
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Figure 4.8.99: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
33Hz.
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Figure 4.8.100: Leibstadt, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
100Hz.
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Figure 4.8.101: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
1Hz.
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Figure 4.8.102: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
5Hz.
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Figure 4.8.103: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
33Hz.
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Figure 4.8.104: Leibstadt, horizontal component, rock, Campbell’s sensitivity to the phi uncertainty,
100Hz.
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Figure 4.8.105: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
1Hz.
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Figure 4.8.106: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
5Hz.
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Figure 4.8.107: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
33Hz.
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Figure 4.8.108: Leibstadt, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
100Hz.
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Figure 4.8.109: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
1Hz.
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Figure 4.8.110: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
5Hz.
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Figure 4.8.111: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
33Hz.
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Figure 4.8.112: Leibstadt, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
100Hz.
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Figure 4.9.1: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 0.5
Hz.
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Figure 4.9.2: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 4.9.3: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 2.5
Hz.
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Figure 4.9.4: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 4.9.5: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 10
Hz.
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Figure 4.9.6: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 20
Hz.
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Figure 4.9.7: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 33
Hz.
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Figure 4.9.8: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 50
Hz.
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Figure 4.9.9: Leibstadt, horizontal component, soil, mean hazard at the different depth levels, 100
Hz.
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Figure 4.10.1: Leibstadt, vertical component, rock, mean hazard and fractiles, 0.5 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 4.10.2: Leibstadt, vertical component, rock, mean hazard and fractiles, 1 Hz.
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Figure 4.10.3: Leibstadt, vertical component, rock, mean hazard and fractiles, 2.5 Hz.
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Figure 4.10.4: Leibstadt, vertical component, rock, mean hazard and fractiles, 5 Hz.
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Figure 4.10.5: Leibstadt, vertical component, rock, mean hazard and fractiles, 10 Hz.
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Figure 4.10.6: Leibstadt, vertical component, rock, mean hazard and fractiles, 20 Hz.
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Figure 4.10.7: Leibstadt, vertical component, rock, mean hazard and fractiles, 33 Hz.
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Figure 4.10.8: Leibstadt, vertical component, rock, mean hazard and fractiles, 50 Hz.
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Figure 4.10.9: Leibstadt, vertical component, rock, mean hazard and fractiles, 100 Hz.
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Figure 4.10.10: Leibstadt, vertical component, rock, UHS for an annual probability of exceedance
of 1E-07 and 5% damping.
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Figure 4.10.11: Leibstadt, vertical component, rock, UHS for an annual probability of exceedance
of 1E-06 and 5% damping.
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Figure 4.10.12: Leibstadt, vertical component, rock, UHS for an annual probability of exceedance
of 1E-05 and 5% damping.
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Figure 4.10.13: Leibstadt, vertical component, rock, UHS for an annual probability of exceedance
of 1E-04 and 5% damping.
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Figure 4.10.14: Leibstadt, vertical component, rock, UHS for an annual probability of exceedance
of 1E-03 and 5% damping.
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Figure 4.11.1: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 4.11.2: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 4.11.3: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 4.11.4: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 4.11.5: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 4.11.6: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 4.11.7: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 4.11.8: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 4.11.9: Leibstadt, vertical component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 4.11.10: Leibstadt, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 4.11.11: Leibstadt, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 4.11.12: Leibstadt, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 4.11.13: Leibstadt, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 4.11.14: Leibstadt, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 4.12.1: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 0.5 Hz.
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Figure 4.12.2: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 1 Hz.
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Figure 4.12.3: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 2.5 Hz.
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Figure 4.12.4: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 5 Hz.
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Figure 4.12.5: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 10 Hz.
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Figure 4.12.6: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 20 Hz.
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Figure 4.12.7: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 33 Hz.
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Figure 4.12.8: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 50 Hz.
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Figure 4.12.9: Leibstadt, vertical component, soil, -10 m, mean hazard and fractiles, 100 Hz.
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Figure 4.12.10: Leibstadt, vertical component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 4.12.11: Leibstadt, vertical component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 4.12.12: Leibstadt, vertical component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 4.12.13: Leibstadt, vertical component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 4.12.14: Leibstadt, vertical component, soil, -10 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 4.13.1: Leibstadt, vertical component, rock, mean hazard of the four SP2 experts, 1 Hz.
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Figure 4.13.2: Leibstadt, vertical component, rock, mean hazard of the four SP2 experts, 5 Hz.
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Figure 4.13.3: Leibstadt, vertical component, rock, mean hazard of the four SP2 experts, 33 Hz.
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Figure 4.13.4: Leibstadt, vertical component, rock, mean hazard of the four SP2 experts, 100 Hz.
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Figure 4.13.5: Leibstadt, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 4.13.6: Leibstadt, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 4.13.7: Leibstadt, vertical component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 4.13.8: Leibstadt, vertical component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 4.13.9: Leibstadt, vertical component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 4.13.10: Leibstadt, vertical component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 4.13.11: Leibstadt, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 4.13.12: Leibstadt, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 4.14.1: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 0.5
Hz.
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Figure 4.14.2: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 4.14.3: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 2.5
Hz.
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Figure 4.14.4: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 4.14.5: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 10 Hz.
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Figure 4.14.6: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 20 Hz.
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Figure 4.14.7: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 33 Hz.
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Figure 4.14.8: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 50 Hz.
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Figure 4.14.9: Leibstadt, vertical component, soil, mean hazard at the different depth levels, 100
Hz.
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Figure 4.15.1: Leibstadt, vertical component, rock, Bungum’s sensitivity to the V/H model, 1Hz.
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Figure 4.15.2: Leibstadt, vertical component, rock, Bungum’s sensitivity to the V/H model, 5Hz.
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Figure 4.15.3: Leibstadt, vertical component, rock, Bungum’s sensitivity to the V/H model, 100Hz.
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Figure 4.15.4: Leibstadt, vertical component, rock, Campbell’s sensitivity to the V/H model, 1Hz.
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Figure 4.15.5: Leibstadt, vertical component, rock, Campbell’s sensitivity to the V/H model, 5Hz.
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Figure 4.15.6: Leibstadt, vertical component, rock, Campbell’s sensitivity to the V/H model,
100Hz.
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Figure 4.15.7: Leibstadt, vertical component, rock, Cotton’s sensitivity to the V/H model, 1Hz.
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Figure 4.15.8: Leibstadt, vertical component, rock, Cotton’s sensitivity to the V/H model, 5Hz.
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Figure 4.15.9: Leibstadt, vertical component, rock, Cotton’s sensitivity to the V/H model, 100Hz.
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Figure 4.15.10: Leibstadt, vertical component, rock, Faeh’s sensitivity to the V/H model, 1Hz.

PMT-SB-1002 – PRP Report Vol.2



588 CHAPTER 4. LEIBSTADT

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
ED11wo (0.2)
ED11w  (0.2)
GA11   (0.2)
US-E   (0.2)

Figure 4.15.11: Leibstadt, vertical component, rock, Faeh’s sensitivity to the V/H model, 5Hz.
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Figure 4.15.12: Leibstadt, vertical component, rock, Faeh’s sensitivity to the V/H model, 100Hz.
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Figure 4.15.13: Leibstadt, vertical component, rock, Bungum’s mean hazard with and without
VADD, 1Hz.
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Figure 4.15.14: Leibstadt, vertical component, rock, Bungum’s mean hazard with and without
VADD, 5Hz.
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Figure 4.15.15: Leibstadt, vertical component, rock, Bungum’s mean hazard with and without
VADD, 100Hz.
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Figure 4.15.16: Leibstadt, vertical component, rock, Campbell’s mean hazard with and without
VADD, 1Hz.
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Figure 4.15.17: Leibstadt, vertical component, rock, Campbell’s mean hazard with and without
VADD, 5Hz.
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Figure 4.15.18: Leibstadt, vertical component, rock, Campbell’s mean hazard with and without
VADD, 100Hz.
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Figure 4.15.19: Leibstadt, vertical component, rock, Cotton’s mean hazard with and without VADD,
1Hz.
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Figure 4.15.20: Leibstadt, vertical component, rock, Cotton’s mean hazard with and without VADD,
5Hz.
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Figure 4.15.21: Leibstadt, vertical component, rock, Cotton’s mean hazard with and without VADD,
100Hz.
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Figure 4.15.22: Leibstadt, vertical component, rock, Faeh’s mean hazard with and without VADD,
1 Hz.
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Figure 4.15.23: Leibstadt, vertical component, rock, Faeh’s mean hazard with and without VADD,
5Hz.
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Figure 4.15.24: Leibstadt, vertical component, rock, Faeh’s mean hazard with and without VADD,
100Hz.
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Figure 4.16.1: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-04.
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Figure 4.16.2: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-06.
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Figure 4.16.3: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-04.
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Figure 4.16.4: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-06.
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Figure 4.16.5: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-04.
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Figure 4.16.6: Leibstadt, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-06.
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Figure 4.17.1: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-04.
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Figure 4.17.2: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-06.
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Figure 4.17.3: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-04.
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Figure 4.17.4: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-06.

PMT-SB-1002 – PRP Report Vol.2



4.17. LEIBSTADT, SENSITIVITY HISTOGRAMS FOR SP2 607

10
-3

10
-2

10
-1

10
0

10
1

Spectral Acceleration [g]

SP1
EXPERT_TEAM_MEAN_H

SP2_Expert
EXPERT_MEAN_H

EXPERT_MEAN_V

Bungum
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Campbell
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Cotton
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

Faeh
MODEL_CATEGORY

MODEL

VS-KAPPA

TAU

TAU_UNCERTAINTY

PHI

PHI_UNCERTAINTY

V/H_MODEL

VSIGMA

 

 
>0.0 - 0.1
 0.1 - 0.2
 0.2 - 0.3
 0.3 - 0.4
 0.4 - 0.5
 0.5 - 1.0

For MODEL CATEGORY and MODEL:
Disks:      GMPE
Squares: PSSM

EXPERT_MEAN:
Green: Bungum
Violet: Campbell
Brown: Cotton
Pink: Faeh

Figure 4.17.5: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-04.
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Figure 4.17.6: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-06.
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Figure 4.17.7: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-04.
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Figure 4.17.8: Leibstadt, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-06.
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Figure 4.18.1: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-04.
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Figure 4.18.2: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-06.
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Figure 4.18.3: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-04.
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Figure 4.18.4: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-06.
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Figure 4.18.5: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-04.
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Figure 4.18.6: Leibstadt, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-06.
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MÜHLEBERG
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Figure 5.1.1: Mühleberg, horizontal component, rock, mean hazard and fractiles, 0.5Hz.
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Figure 5.1.2: Mühleberg, horizontal component, rock, mean hazard and fractiles, 1Hz.
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Figure 5.1.3: Mühleberg, horizontal component, rock, mean hazard and fractiles, 2.5Hz.
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Figure 5.1.4: Mühleberg, horizontal component, rock, mean hazard and fractiles, 5Hz.
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Figure 5.1.5: Mühleberg, horizontal component, rock, mean hazard and fractiles, 10Hz.
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Figure 5.1.6: Mühleberg, horizontal component, rock, mean hazard and fractiles, 20Hz.
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Figure 5.1.7: Mühleberg, horizontal component, rock, mean hazard and fractiles, 33Hz.
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Figure 5.1.8: Mühleberg, horizontal component, rock, mean hazard and fractiles, 50Hz.
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Figure 5.1.9: Mühleberg, horizontal component, rock, mean hazard and fractiles, 100Hz.
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Figure 5.1.10: Mühleberg, horizontal component, rock, uniform hazard spectra for an annual prob-
ability of exceedance of 1E-07 and 5% damping.
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Figure 5.1.11: Mühleberg, horizontal component, rock, uniform hazard spectra for an annual prob-
ability of exceedance of 1E-06 and 5% damping.
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Figure 5.1.12: Mühleberg, horizontal component, rock, uniform hazard spectra for an annual prob-
ability of exceedance of 1E-05 and 5% damping.
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Figure 5.1.13: Mühleberg, horizontal component, rock, uniform hazard spectra for an annual prob-
ability of exceedance of 1E-04 and 5% damping.
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Figure 5.1.14: Mühleberg, horizontal component, rock, uniform hazard spectra for an annual prob-
ability of exceedance of 1E-03 and 5% damping.
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Figure 5.2.1: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 5.2.2: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 5.2.3: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 5.2.4: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 5 Hz.
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Figure 5.2.5: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 5.2.6: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 20 Hz.
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Figure 5.2.7: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 5.2.8: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 5.2.9: Mühleberg, horizontal component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 5.2.10: Mühleberg, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-07 and 5% damping.
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Figure 5.2.11: Mühleberg, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-06 and 5% damping.
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Figure 5.2.12: Mühleberg, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-05 and 5% damping.
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Figure 5.2.13: Mühleberg, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-04 and 5% damping.

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 5.2.14: Mühleberg, horizontal component, soil, surface, UHS for an annual probability of
exceedance of 1E-03 and 5% damping.
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Figure 5.3.1: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 0.5 Hz.
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Figure 5.3.2: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 1 Hz.
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Figure 5.3.3: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 2.5 Hz.
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Figure 5.3.4: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 5 Hz.
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Figure 5.3.5: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 10 Hz.
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Figure 5.3.6: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 20 Hz.
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Figure 5.3.7: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 33 Hz.
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Figure 5.3.8: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 50 Hz.
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Figure 5.3.9: Mühleberg, horizontal component, soil, -7 m, mean hazard and fractiles, 100 Hz.
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Figure 5.3.10: Mühleberg, horizontal component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 5.3.11: Mühleberg, horizontal component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 5.3.12: Mühleberg, horizontal component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 5.3.13: Mühleberg, horizontal component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 5.3.14: Mühleberg, horizontal component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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5.4. MÜHLEBERG, SOIL HAZARD, HORIZONTAL COMPONENT, -14M 643
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Figure 5.4.1: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 0.5 Hz.
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Figure 5.4.2: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 1 Hz.
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5.4. MÜHLEBERG, SOIL HAZARD, HORIZONTAL COMPONENT, -14M 645

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 5.4.3: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 2.5 Hz.
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Figure 5.4.4: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 5 Hz.
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Figure 5.4.5: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 10 Hz.
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Figure 5.4.6: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 20 Hz.
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Figure 5.4.7: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 33 Hz.
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Figure 5.4.8: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 50 Hz.
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Figure 5.4.9: Mühleberg, horizontal component, soil, -14 m, mean hazard and fractiles, 100 Hz.
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Figure 5.4.10: Mühleberg, horizontal component, soil, -14 m, UHS for an annual probability of
exceedance of 1E-07 and 5% damping.
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Figure 5.4.11: Mühleberg, horizontal component, soil, -14 m, UHS for an annual probability of
exceedance of 1E-06 and 5% damping.
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Figure 5.4.12: Mühleberg, horizontal component, soil, -14 m, UHS for an annual probability of
exceedance of 1E-05 and 5% damping.
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Figure 5.4.13: Mühleberg, horizontal component, soil, -14 m, UHS for an annual probability of
exceedance of 1E-04 and 5% damping.
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Figure 5.4.14: Mühleberg, horizontal component, soil, -14 m, UHS for an annual probability of
exceedance of 1E-03 and 5% damping.
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Figure 5.5.1: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 5Hz.
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Figure 5.5.2: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 10Hz.
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Figure 5.5.3: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-02, 100Hz.
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Figure 5.5.4: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 1Hz.
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Figure 5.5.5: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 5Hz.
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Figure 5.5.6: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 10Hz.
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Figure 5.5.7: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 2.1E-03, 100Hz.
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Figure 5.5.8: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 1Hz.
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Figure 5.5.9: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, distance
and epsilon for annual hazard level 1.0E-03, 5Hz.
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Figure 5.5.10: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-03, 10Hz.
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Figure 5.5.11: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-03, 100Hz.
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Figure 5.5.12: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-04, 0.5Hz.
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Figure 5.5.13: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-04, 1Hz.
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Figure 5.5.14: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-04, 5Hz.
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Figure 5.5.15: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-04, 10Hz.
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Figure 5.5.16: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-04, 100Hz.

4.5
5.0

5.5
6.0

6.5
7.0

7.5
8.0

Magnitude
4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Magnitude

0
20

40

60

80

100

Distance (km)

0
20

40
60

80
100

Distance (km)

5
10

15
20

25
30

%
 C

on
tri

bu
tio

n 
to

 H
az

ar
d

ε:  2+ 

ε:  1 to  2

ε:  0 to  1

ε: -1 to  0

ε: -2 to -1

4.5 5 5.5 6 6.5 7 7.5 8
0

0.2

0.4

0.6

0.8

1

1.2
1.0E-5

Magnitude

P
ro

ba
bi

lit
y 

de
ns

ity

0 20 40 60 80 100
0

0.02

0.04

0.06
1.0E-5

Distance [km]
-2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4
1.0E-5

Epsilon

Figure 5.5.17: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-05, 0.5Hz.
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Figure 5.5.18: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-05, 1Hz.
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Figure 5.5.19: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-05, 5Hz.
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Figure 5.5.20: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-05, 10Hz.
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Figure 5.5.21: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-05, 100Hz.
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Figure 5.5.22: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-06, 0.5Hz.
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Figure 5.5.23: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-06, 1Hz.
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Figure 5.5.24: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-06, 5Hz.
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Figure 5.5.25: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-06, 10Hz.
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Figure 5.5.26: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-06, 100Hz.
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Figure 5.5.27: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-07, 0.5Hz.
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Figure 5.5.28: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-07, 1Hz.
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Figure 5.5.29: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-07, 5Hz.
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Figure 5.5.30: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-07, 10Hz.
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Figure 5.5.31: Mühleberg, horizontal component, rock, hazard deaggregation by magnitude, dis-
tance and epsilon for annual hazard level 1.0E-07, 100Hz.
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5.6. MÜHLEBERG, HORIZONTAL COMPONENT, MEAN M −R− ε 669
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Figure 5.6.1: Mühleberg, horizontal component, rock, mean magnitude, distance and epsilon as
obtained from the deaggregation, 0.5Hz.
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Figure 5.6.2: Mühleberg, horizontal component, rock, mean magnitude, distance and epsilon as
obtained from the deaggregation, 1Hz.
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Figure 5.6.3: Mühleberg, horizontal component, rock, mean magnitude, distance and epsilon as
obtained from the deaggregation, 5Hz.
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Figure 5.6.4: Mühleberg, horizontal component, rock, mean magnitude, distance and epsilon as
obtained from the deaggregation, 10Hz.
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Figure 5.6.5: Mühleberg, horizontal component, rock, mean magnitude, distance and epsilon as
obtained from the deaggregation, 100Hz.
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Figure 5.7.1: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1a, 1Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Peak Ground Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
FF
E2D
E2F
E2CDE
E2S
E2DF2F
E2CDEF2F
D1BCD
D1C
E2N

Figure 5.7.2: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1a, 100Hz.
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Figure 5.7.4: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
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Figure 5.7.5: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1c, 1Hz.
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Figure 5.7.6: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1c, 100Hz.
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Figure 5.7.7: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1d, 1Hz.
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Figure 5.7.8: Mühleberg, horizontal component, rock, 10 largest source contributions to mean haz-
ard, EG1d, 100Hz.
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Figure 5.8.1: Mühleberg, horizontal component, rock, mean hazard of the four SP1 teams, 1Hz.
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Figure 5.8.2: Mühleberg, horizontal component, rock, mean hazard of the four SP1 teams, 5Hz.
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Figure 5.8.3: Mühleberg, horizontal component, rock, mean hazard of the four SP1 teams, 33Hz.
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Figure 5.8.4: Mühleberg, horizontal component, rock, mean hazard of the four SP1 teams, 100Hz.
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Figure 5.8.5: Mühleberg, horizontal component, rock, uniform hazard spectra (mean) of the four
SP1 teams for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 5.8.6: Mühleberg, horizontal component, rock, uniform hazard spectra (mean) of the four
SP1 teams for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 5.8.7: Mühleberg, horizontal component, rock, mean hazard of the four SP2 experts, 1Hz.
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Figure 5.8.8: Mühleberg, horizontal component, rock, mean hazard of the four SP2 experts, 5Hz.
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Figure 5.8.9: Mühleberg, horizontal component, rock, mean hazard of the four SP2 experts, 33Hz.
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Figure 5.8.10: Mühleberg, horizontal component, rock, mean hazard of the four SP2 experts, 100Hz.
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Figure 5.8.11: Mühleberg, horizontal component, rock, uniform hazard spectra (mean) of the four
SP2 experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 5.8.12: Mühleberg, horizontal component, rock, uniform hazard spectra (mean) of the four
SP2 experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 5.8.13: Mühleberg, horizontal component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 5.8.14: Mühleberg, horizontal component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 5.8.15: Mühleberg, horizontal component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 5.8.16: Mühleberg, horizontal component, soil, mean hazard of the four SP3 experts, 100
Hz.
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Figure 5.8.17: Mühleberg, horizontal component, soil, uniform hazard spectra (mean) of the four
SP3 experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 5.8.18: Mühleberg, horizontal component, soil, uniform hazard spectra (mean) of the four
SP3 experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 5.9.1: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model category,
1Hz.
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Figure 5.9.2: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model category,
5Hz.
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Figure 5.9.3: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model category,
33Hz.
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Figure 5.9.4: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model category,
100Hz.
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Figure 5.9.5: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model category,
1Hz.
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Figure 5.9.6: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model category,
5Hz.
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Figure 5.9.7: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model category,
33Hz.
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Figure 5.9.8: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model category,
100Hz.
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Figure 5.9.9: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model category,
1Hz.
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Figure 5.9.10: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model category,
5Hz.
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Figure 5.9.11: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model category,
33Hz.
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Figure 5.9.12: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model category,
100Hz.
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Figure 5.9.13: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model category,
1Hz.
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Figure 5.9.14: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model category,
5Hz.
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Figure 5.9.15: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model category,
33Hz.
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Figure 5.9.16: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model category,
100Hz.

PMT-SB-1002 – PRP Report Vol.2
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Figure 5.9.17: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model, 1Hz.
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Figure 5.9.18: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model, 5Hz.
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Figure 5.9.19: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model, 33Hz.
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Figure 5.9.20: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the model, 100Hz.
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Figure 5.9.21: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model, 1Hz.
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Figure 5.9.22: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model, 5Hz.
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Figure 5.9.23: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model, 33Hz.
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Figure 5.9.24: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the model, 100Hz.
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Figure 5.9.25: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model, 1Hz.
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Figure 5.9.26: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



710 CHAPTER 5. MÜHLEBERG
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Figure 5.9.27: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model, 33Hz.
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Figure 5.9.28: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the model, 100Hz.
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Figure 5.9.29: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model, 1Hz.
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Figure 5.9.30: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model, 5Hz.
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Figure 5.9.31: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model, 33Hz.
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Figure 5.9.32: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the model, 100Hz.
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Figure 5.9.33: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa cor-
rection, 1Hz.
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Figure 5.9.34: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa cor-
rection, 5Hz.
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Figure 5.9.35: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa cor-
rection, 33Hz.
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Figure 5.9.36: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the Vs-kappa cor-
rection, 100Hz.
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Figure 5.9.37: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 1Hz.
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Figure 5.9.38: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 5Hz.
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Figure 5.9.39: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 33Hz.
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Figure 5.9.40: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the Vs-kappa cor-
rection, 100Hz.
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Figure 5.9.41: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 1Hz.
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Figure 5.9.42: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 5Hz.

PMT-SB-1002 – PRP Report Vol.2



718 CHAPTER 5. MÜHLEBERG
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Figure 5.9.43: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 33Hz.
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Figure 5.9.44: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the Vs-kappa correc-
tion, 100Hz.
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Figure 5.9.45: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
1Hz.
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Figure 5.9.46: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
5Hz.
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Figure 5.9.47: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
33Hz.
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Figure 5.9.48: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the Vs-kappa correction,
100Hz.
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Figure 5.9.49: Mühleberg, horizontal component, rock, Bungum’s sensitivity to tau, 1Hz.
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Figure 5.9.50: Mühleberg, horizontal component, rock, Bungum’s sensitivity to tau, 5Hz.
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Figure 5.9.51: Mühleberg, horizontal component, rock, Bungum’s sensitivity to tau, 33Hz.
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Figure 5.9.52: Mühleberg, horizontal component, rock, Bungum’s sensitivity to tau, 100Hz.
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Figure 5.9.53: Mühleberg, horizontal component, rock, Campbell’s sensitivity to tau, 1Hz.
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Figure 5.9.54: Mühleberg, horizontal component, rock, Campbell’s sensitivity to tau, 5Hz.
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Figure 5.9.55: Mühleberg, horizontal component, rock, Campbell’s sensitivity to tau, 33Hz.
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Figure 5.9.56: Mühleberg, horizontal component, rock, Campbell’s sensitivity to tau, 100Hz.
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Figure 5.9.57: Mühleberg, horizontal component, rock, Cotton’s sensitivity to tau, 1Hz.
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Figure 5.9.58: Mühleberg, horizontal component, rock, Cotton’s sensitivity to tau, 5Hz.
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Figure 5.9.59: Mühleberg, horizontal component, rock, Cotton’s sensitivity to tau, 33Hz.
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Figure 5.9.60: Mühleberg, horizontal component, rock, Cotton’s sensitivity to tau, 100Hz.
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Figure 5.9.61: Mühleberg, horizontal component, rock, Faeh’s sensitivity to tau, 1Hz.
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Figure 5.9.62: Mühleberg, horizontal component, rock, Faeh’s sensitivity to tau, 5Hz.
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10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
GMPE   (0.950)
Global (0.050)

Figure 5.9.63: Mühleberg, horizontal component, rock, Faeh’s sensitivity to tau, 33Hz.
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Figure 5.9.64: Mühleberg, horizontal component, rock, Faeh’s sensitivity to tau, 100Hz.
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Figure 5.9.65: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
1Hz.
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Figure 5.9.66: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
5Hz.
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Figure 5.9.67: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
33Hz.
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Figure 5.9.68: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the tau uncertainty,
100Hz.
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Figure 5.9.69: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
1Hz.
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Figure 5.9.70: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
5Hz.

PMT-SB-1002 – PRP Report Vol.2



732 CHAPTER 5. MÜHLEBERG
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Figure 5.9.71: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
33Hz.
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Figure 5.9.72: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the tau uncertainty,
100Hz.
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Figure 5.9.73: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
1Hz.
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Figure 5.9.74: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
5Hz.
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Figure 5.9.75: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
33Hz.
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Figure 5.9.76: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the tau uncertainty,
100Hz.
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Figure 5.9.77: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
1Hz.
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Figure 5.9.78: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
5Hz.
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Figure 5.9.79: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
33Hz.
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Figure 5.9.80: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the tau uncertainty,
100Hz.
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Figure 5.9.81: Mühleberg, horizontal component, rock, Bungum’s sensitivity to phi, 1Hz.
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Figure 5.9.82: Mühleberg, horizontal component, rock, Bungum’s sensitivity to phi, 5Hz.
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Figure 5.9.83: Mühleberg, horizontal component, rock, Bungum’s sensitivity to phi, 33Hz.
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Figure 5.9.84: Mühleberg, horizontal component, rock, Bungum’s sensitivity to phi, 100Hz.

PMT-SB-1002 – PRP Report Vol.2
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Figure 5.9.85: Mühleberg, horizontal component, rock, Campbell’s sensitivity to phi, 1Hz.
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Figure 5.9.86: Mühleberg, horizontal component, rock, Campbell’s sensitivity to phi, 5Hz.
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Figure 5.9.87: Mühleberg, horizontal component, rock, Campbell’s sensitivity to phi, 33Hz.
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Figure 5.9.88: Mühleberg, horizontal component, rock, Campbell’s sensitivity to phi, 100Hz.
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Figure 5.9.89: Mühleberg, horizontal component, rock, Cotton’s sensitivity to phi, 1Hz.
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Figure 5.9.90: Mühleberg, horizontal component, rock, Cotton’s sensitivity to phi, 5Hz.
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Figure 5.9.91: Mühleberg, horizontal component, rock, Cotton’s sensitivity to phi, 33Hz.
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Figure 5.9.92: Mühleberg, horizontal component, rock, Cotton’s sensitivity to phi, 100Hz.
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Figure 5.9.93: Mühleberg, horizontal component, rock, Faeh’s sensitivity to phi, 1Hz.
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Figure 5.9.94: Mühleberg, horizontal component, rock, Faeh’s sensitivity to phi, 5Hz.
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Figure 5.9.95: Mühleberg, horizontal component, rock, Faeh’s sensitivity to phi, 33Hz.
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Figure 5.9.96: Mühleberg, horizontal component, rock, Faeh’s sensitivity to phi, 100Hz.
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Figure 5.9.97: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
1Hz.
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Figure 5.9.98: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
5Hz.
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Figure 5.9.99: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
33Hz.
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Figure 5.9.100: Mühleberg, horizontal component, rock, Bungum’s sensitivity to the phi uncertainty,
100Hz.
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Figure 5.9.101: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the phi uncer-
tainty, 1Hz.
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Figure 5.9.102: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the phi uncer-
tainty, 5Hz.
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Figure 5.9.103: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the phi uncer-
tainty, 33Hz.
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Figure 5.9.104: Mühleberg, horizontal component, rock, Campbell’s sensitivity to the phi uncer-
tainty, 100Hz.
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Figure 5.9.105: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
1Hz.
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Figure 5.9.106: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
5Hz.
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Figure 5.9.107: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
33Hz.
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Figure 5.9.108: Mühleberg, horizontal component, rock, Cotton’s sensitivity to the phi uncertainty,
100Hz.
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Figure 5.9.109: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
1Hz.
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Figure 5.9.110: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
5Hz.
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Figure 5.9.111: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
33Hz.
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Figure 5.9.112: Mühleberg, horizontal component, rock, Faeh’s sensitivity to the phi uncertainty,
100Hz.
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5.10 Mühleberg, Horizontal Component, Soil, Sensitivty to Depth

Level
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Figure 5.10.1: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 0.5
Hz.
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Figure 5.10.2: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 1
Hz.
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Figure 5.10.3: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 2.5
Hz.
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Figure 5.10.4: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 5
Hz.
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Figure 5.10.5: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 10
Hz.
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Figure 5.10.6: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 20
Hz.
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Figure 5.10.7: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 33
Hz.
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Figure 5.10.8: Mühleberg, horizontal component, soil, mean hazard at the different depth levels, 50
Hz.
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Figure 5.10.9: Mühleberg, horizontal component, soil, mean hazard at the different depth levels,
100 Hz.
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5.11 Mühleberg, Rock Hazard, Vertical Component
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Figure 5.11.1: Mühleberg, vertical component, rock, mean hazard and fractiles, 0.5 Hz.
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Figure 5.11.2: Mühleberg, vertical component, rock, mean hazard and fractiles, 1 Hz.
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Figure 5.11.3: Mühleberg, vertical component, rock, mean hazard and fractiles, 2.5 Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 5.11.4: Mühleberg, vertical component, rock, mean hazard and fractiles, 5 Hz.
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Figure 5.11.5: Mühleberg, vertical component, rock, mean hazard and fractiles, 10 Hz.
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Figure 5.11.6: Mühleberg, vertical component, rock, mean hazard and fractiles, 20 Hz.
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Figure 5.11.7: Mühleberg, vertical component, rock, mean hazard and fractiles, 33 Hz.
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Figure 5.11.8: Mühleberg, vertical component, rock, mean hazard and fractiles, 50 Hz.
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Figure 5.11.9: Mühleberg, vertical component, rock, mean hazard and fractiles, 100 Hz.
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Figure 5.11.10: Mühleberg, vertical component, rock, UHS for an annual probability of exceedance
of 1E-07 and 5% damping.
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Figure 5.11.11: Mühleberg, vertical component, rock, UHS for an annual probability of exceedance
of 1E-06 and 5% damping.
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Figure 5.11.12: Mühleberg, vertical component, rock, UHS for an annual probability of exceedance
of 1E-05 and 5% damping.
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Figure 5.11.13: Mühleberg, vertical component, rock, UHS for an annual probability of exceedance
of 1E-04 and 5% damping.
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Figure 5.11.14: Mühleberg, vertical component, rock, UHS for an annual probability of exceedance
of 1E-03 and 5% damping.
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Figure 5.12.1: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 0.5 Hz.
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Figure 5.12.2: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 1 Hz.
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Figure 5.12.3: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 2.5 Hz.
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Figure 5.12.4: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 5 Hz.

PMT-SB-1002 – PRP Report Vol.2



770 CHAPTER 5. MÜHLEBERG
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Figure 5.12.5: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 10 Hz.
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Figure 5.12.6: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 20 Hz.
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5.12. MÜHLEBERG, SOIL HAZARD, VERTICAL COMPONENT, SURFACE 771

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral acceleration [g]

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 5.12.7: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 33 Hz.
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Figure 5.12.8: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 50 Hz.
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Figure 5.12.9: Mühleberg, vertical component, soil, surface, mean hazard and fractiles, 100 Hz.
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Figure 5.12.10: Mühleberg, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 5.12.11: Mühleberg, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 5.12.12: Mühleberg, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 5.12.13: Mühleberg, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 5.12.14: Mühleberg, vertical component, soil, surface UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 5.13.1: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 0.5 Hz.
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Figure 5.13.2: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 1 Hz.
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Figure 5.13.3: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 2.5 Hz.
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Figure 5.13.4: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 5 Hz.
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Figure 5.13.5: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 10 Hz.
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Figure 5.13.6: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 20 Hz.
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Figure 5.13.7: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 33 Hz.
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Figure 5.13.8: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 50 Hz.
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Figure 5.13.9: Mühleberg, vertical component, soil, -7 m, mean hazard and fractiles, 100 Hz.
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Figure 5.13.10: Mühleberg, vertical component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 5.13.11: Mühleberg, vertical component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.

10
0

10
1

10
2

10
-2

10
-1

10
0

10
1

Frequency [Hz]

S
pe

ct
ra

l a
cc

el
er

at
io

n 
[g

]

 

 
0.95
0.84
Mean
Median
0.16
0.05

Figure 5.13.12: Mühleberg, vertical component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.
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Figure 5.13.13: Mühleberg, vertical component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 5.13.14: Mühleberg, vertical component, soil, -7 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 5.14.1: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 0.5 Hz.
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Figure 5.14.2: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 1 Hz.
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Figure 5.14.3: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 2.5 Hz.
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Figure 5.14.4: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 5 Hz.
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Figure 5.14.5: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 10 Hz.
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Figure 5.14.6: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 20 Hz.
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Figure 5.14.7: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 33 Hz.
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Figure 5.14.8: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 50 Hz.
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Figure 5.14.9: Mühleberg, vertical component, soil, -14 m, mean hazard and fractiles, 100 Hz.
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Figure 5.14.10: Mühleberg, vertical component, soil, -14 m, UHS for an annual probability of ex-
ceedance of 1E-07 and 5% damping.
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Figure 5.14.11: Mühleberg, vertical component, soil, -14 m, UHS for an annual probability of ex-
ceedance of 1E-06 and 5% damping.
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Figure 5.14.12: Mühleberg, vertical component, soil, -14 m, UHS for an annual probability of ex-
ceedance of 1E-05 and 5% damping.

PMT-SB-1002 – PRP Report Vol.2



790 CHAPTER 5. MÜHLEBERG
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Figure 5.14.13: Mühleberg, vertical component, soil, -14 m, UHS for an annual probability of ex-
ceedance of 1E-04 and 5% damping.
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Figure 5.14.14: Mühleberg, vertical component, soil, -14 m, UHS for an annual probability of ex-
ceedance of 1E-03 and 5% damping.
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Figure 5.15.1: Mühleberg, vertical component, rock, mean hazard of the four SP2 experts, 1 Hz.
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Figure 5.15.2: Mühleberg, vertical component, rock, mean hazard of the four SP2 experts, 5 Hz.
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Figure 5.15.3: Mühleberg, vertical component, rock, mean hazard of the four SP2 experts, 33 Hz.
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Figure 5.15.4: Mühleberg, vertical component, rock, mean hazard of the four SP2 experts, 100 Hz.
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Figure 5.15.5: Mühleberg, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 5.15.6: Mühleberg, vertical component, rock, uniform hazard spectra (mean) of the four SP2
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 5.15.7: Mühleberg, vertical component, soil, mean hazard of the four SP3 experts, 1 Hz.
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Figure 5.15.8: Mühleberg, vertical component, soil, mean hazard of the four SP3 experts, 5 Hz.
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Figure 5.15.9: Mühleberg, vertical component, soil, mean hazard of the four SP3 experts, 33 Hz.
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Figure 5.15.10: Mühleberg, vertical component, soil, mean hazard of the four SP3 experts, 100 Hz.
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Figure 5.15.11: Mühleberg, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-03 and 5% damping.
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Figure 5.15.12: Mühleberg, vertical component, soil, uniform hazard spectra (mean) of the four SP3
experts for an annual prob. of exceedance of 1E-05 and 5% damping.
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Figure 5.16.1: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 0.5
Hz.
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Figure 5.16.2: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 1 Hz.
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Figure 5.16.3: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 2.5
Hz.
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Figure 5.16.4: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 5 Hz.
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Figure 5.16.5: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 10
Hz.
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Figure 5.16.6: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 20
Hz.
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Figure 5.16.7: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 33
Hz.
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Figure 5.16.8: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 50
Hz.
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Figure 5.16.9: Mühleberg, vertical component, soil, mean hazard at the different depth levels, 100
Hz.
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Figure 5.17.1: Mühleberg, vertical component, rock, Bungum’s sensitivity to the V/H model, 1Hz.
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Figure 5.17.2: Mühleberg, vertical component, rock, Bungum’s sensitivity to the V/H model, 5Hz.
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Figure 5.17.3: Mühleberg, vertical component, rock, Bungum’s sensitivity to the V/H model,
100Hz.
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Figure 5.17.4: Mühleberg, vertical component, rock, Campbell’s sensitivity to the V/H model, 1Hz.
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Figure 5.17.5: Mühleberg, vertical component, rock, Campbell’s sensitivity to the V/H model, 5Hz.
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Figure 5.17.6: Mühleberg, vertical component, rock, Campbell’s sensitivity to the V/H model,
100Hz.
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Figure 5.17.7: Mühleberg, vertical component, rock, Cotton’s sensitivity to the V/H model, 1Hz.
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Figure 5.17.8: Mühleberg, vertical component, rock, Cotton’s sensitivity to the V/H model, 5Hz.
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Figure 5.17.9: Mühleberg, vertical component, rock, Cotton’s sensitivity to the V/H model, 100Hz.
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Figure 5.17.10: Mühleberg, vertical component, rock, Faeh’s sensitivity to the V/H model, 1Hz.
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Figure 5.17.11: Mühleberg, vertical component, rock, Faeh’s sensitivity to the V/H model, 5Hz.
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Figure 5.17.12: Mühleberg, vertical component, rock, Faeh’s sensitivity to the V/H model, 100Hz.
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Figure 5.17.13: Mühleberg, vertical component, rock, Bungum’s mean hazard with and without
VADD, 1Hz.
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Figure 5.17.14: Mühleberg, vertical component, rock, Bungum’s mean hazard with and without
VADD, 5Hz.
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Figure 5.17.15: Mühleberg, vertical component, rock, Bungum’s mean hazard with and without
VADD, 100Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
V
ADD

    (1.0)

NO V
ADD

 (0.0)

Figure 5.17.16: Mühleberg, vertical component, rock, Campbell’s mean hazard with and without
VADD, 1Hz.
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Figure 5.17.17: Mühleberg, vertical component, rock, Campbell’s mean hazard with and without
VADD, 5Hz.
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Figure 5.17.18: Mühleberg, vertical component, rock, Campbell’s mean hazard with and without
VADD, 100Hz.

PMT-SB-1002 – PRP Report Vol.2
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Figure 5.17.19: Mühleberg, vertical component, rock, Cotton’s mean hazard with and without
VADD, 1Hz.

10
-1

10
0

10
1

10
-7

10
-6

10
-5

10
-4

10
-3

10
-2

10
-1

Spectral Acceleration [g] 

A
nn

ua
l P

[E
xc

ee
da

nc
e]

 

 
V
ADD

    (1.0)

NO V
ADD

 (0.0)

Figure 5.17.20: Mühleberg, vertical component, rock, Cotton’s mean hazard with and without
VADD, 5Hz.
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Figure 5.17.21: Mühleberg, vertical component, rock, Cotton’s mean hazard with and without
VADD, 100Hz.
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Figure 5.17.22: Mühleberg, vertical component, rock, Faeh’s mean hazard with and without VADD,
1Hz.
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Figure 5.17.23: Mühleberg, vertical component, rock, Faeh’s mean hazard with and without VADD,
5 Hz.
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Figure 5.17.24: Mühleberg, vertical component, rock, Faeh’s mean hazard with and without VADD,
100Hz.
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Figure 5.18.1: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-04.
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Figure 5.18.2: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 1Hz, 1E-06.
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Figure 5.18.3: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-04.
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Figure 5.18.4: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 5Hz, 1E-06.
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Figure 5.18.5: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-04.
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Figure 5.18.6: Mühleberg, horizontal component, rock, sensitivity histogram for SP1, 100Hz, 1E-06.
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Figure 5.19.1: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-04.
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Figure 5.19.2: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 1Hz, 1E-06.
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Figure 5.19.3: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-04.
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Figure 5.19.4: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 5Hz, 1E-06.
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Figure 5.19.5: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-04.
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Figure 5.19.6: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 33Hz, 1E-06.
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Figure 5.19.7: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-04.
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Figure 5.19.8: Mühleberg, horizontal component, rock, sensitivity histogram for SP2, 100Hz, 1E-06.
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5.20. MÜEHLEBERG, SENSITIVITY HISTOGRAMS FOR SP3 835

10
-3

10
-2

10
-1

10
0

10
1

Spectral Acceleration [g]

SP3_Expert
SP3 Experts, HM (full model)

SP3 Experts, HM (... with sigma, no max GM truncation)

SP3 Experts, VM (full model)

SP3 Experts, VM (... with sigma, no max GM truncation)

  

Bard
Vs profile

Material model

Uncertainty subbranching

σ AF (aleatory variability)

V-Concept

V-GMPE on "hSRA/SP3-V/H" branch

Faeh
Vs profile

Material model

Uncertainty subbranching

σ AF (aleatory variability)

V-Concept

V-GMPE on "hSRA/SP3-V/H" branch

Pecker
Vs profile

Material model

Uncertainty subbranching

σ AF (aleatory variability)

V-Concept

V-GMPE on "hSRA/SP3-V/H" branch

Studer
Vs profile

Material model

Uncertainty subbranching

σ AF (aleatory variability)

V-Concept

V-GMPE on "hSRA/SP3-V/H" branch

EXPERT_MEAN:
Green: Bard
Violet: Faeh
Brown: Pecker
Pink: Studer

Figure 5.20.1: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-04.
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Figure 5.20.2: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 1Hz, 1E-06.
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5.20. MÜEHLEBERG, SENSITIVITY HISTOGRAMS FOR SP3 837
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Figure 5.20.3: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-04.
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Figure 5.20.4: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 5Hz, 1E-06.
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5.20. MÜEHLEBERG, SENSITIVITY HISTOGRAMS FOR SP3 839
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Figure 5.20.5: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-04.
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Figure 5.20.6: Mühleberg, horizontal component, soil, sensitivity histogram for SP3, 100Hz, 1E-06.
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