





~ Risk Based Seisnli_c ’Desiganiterion
Conclusions

Starts With Appropnately Defined Probablhstlc Based
" Uniform Hazard Response Spectra (UHRS)

However, to Obtain Risk Consistency, Thls UHRS Must Be
' Converted Into A DeS1gn Response Spectrum (DRS) |

DRS DF*UTIRS

- .The Final Selectlon Of Tlus Desngn Factor DF Depends
Upon Defimng | |

1) Desired Probablhty Ratlo Rp

2) Required Degree of Conservatism of Determlmstlc: o

- Seismic Acceptance Cntenon F;

Prlmanly A Regulatory Body Responsnblhty to Define RP ,
' and FI ' L . .
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Conclusions and recommendations

CON CLUSION S

1). There have been lar ge 1mprovements in the knowledge of seismic input since the present
 -stations were desrgned and the current regulations were formulated.

2) Sever al countrres and the IAEA are revising their regulat1ons and standards currently, $O
: contmued 1nternatlonal 1nteract10ns on thxs toprc is essent1al

3) -'Trends in these revisions are: : :
= increased emphasis on probabrhstlc seismic hazard analyses
- increased emphasis on parallel use of both determmlstrc and probab1hst1c
seismic hazard assessment -
— increased emphasrs on risk informed methods
—. _ the use of site specific response spectra and uniform hazard spectra and also
other descriptions of ground motion by scenario type earthquakes (eg duration,
‘ energy content, etc. )
= incorporation of new data (eg, Kobe Northr1dge Turkey .."):
. .~ 'incorporation of Global Positioning System and palaeose1smologlcal ‘methods
—  increased treatment and acknowledgement of uncertainties :

RECOMMENDATIONS '

1) There should be a wider dialogue between desrgn engrneers and- ground motion
'specrallsts :

2 The new 1deas challenge establrshed concepts of seismic design reSponse spectra ,
= 1mplrcat10ns of these changes on new desrgns and on the evaluatlon of existing
~ plants. should be considered; .
" - the difference in engineering between response spectra deﬁned on sorl surface
’ and rock surface should be discussed. '

3) We recommend that‘the various methods for ground motion estimation (empirical
' methods Emplrrcal Greens Function, numerical, etc) be validated: '
' '— validation against the data both in low and high seismic (including near field)
.areas not only for peak values but also for other parameters such as spectral
' responses, energy content, and duration should be done;
~ validation process, including the cons1deratron of uncertainties, should be
developed;.’ :
- consrderatron should be given to mternatlonal benchmarks

-4) Data collection is a critical common need not uniquely nuclear. It is therefore

_ recommended that ]
- dissemination of data be 1mproved and that data should: be made freely avarlable

 the quality (for example site conditions) and format of data be improved and -
-standardised,; :

more data be collected in low seismic areas; -

the nuclear industry supports existing data collecting efforts

|
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5)- We recommend that site characterlsatlon issues be resolved:
— choice of 1nterdlsc1plmary mterfaces (earth science and engmeermg 1nterfaces -
location of input motion, local site conditions, etc.);
effect of topography; ‘
hard rock versus soft rock and deep versus shallow soil sites amplification issues;
effects of source mechanism, source location, travel path, and local superficial
geology, and geotechnical conditions with respect to the site
application of scahng factors
equivalent linear Versus non- llnear analy51s
characterisation of uncertamt1es

|

6) We recommend that methods for transfemng data from hlgh seismic. areas to low se1srmc
areas (eg hybrld methods) be vahdated and 1mproved S

7) There is a need for better understandlng and defmltlon of vertlcal motions.

8) The regulations need to be robust and flexible to incorporate new information.
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COMMENTS BY THE IAGE SUB-GROUP ON SEISMIC BEHAVIOR

. The sub group endorsed the conclusions and recommendations proposed by the Organizing
~ Committee of the workshop with the following comments: S

"- The sub group considered the workshop was fruitful due to the dialogue that was made .
possible between design engineers and ground motion specialists. The sub group observed that . -
_outcomes of the workshop addressed mainly issues related to source attenuation and site effects.
- and a better descnpuon of real’ ground motron as opposed toa ground response de31gn spectrum S

- The sub group- recommended that similar ‘workshop be organized in the near future $0asto
develop the above mentloned dialogue between design engineers and ground motion specialists.

- The sub group recommended that the descnptlon of the seismic input shape appropnate for -
design purpose be addressed at the next workshop along with how this input’ should be used in thel

design process
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