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INTRODUCTION 

The development of new knowledge about earthquakes and their effects is an important role 

of SCEC, but not its only role.  Because earthquakes have major impacts on society, SCEC 

must also transfer knowledge about earthquakes and their effects for use in earthquake risk 

mitigation.  This includes the transfer of knowledge to organizations involved in earthquake 

engineering research and practice.  In the following, I describe the activities that I undertook 

in 2011.   

1. Coordination of Ongoing SCEC Projects 

I coordinated SCEC activities that involve interaction of SCEC scientists with earthquake 

engineers involved in advanced research and practice.  These include SCEC projects that 

were funded in 2011, and other interactions with earthquake engineers that developed 

during the course of the year.   

2. SCEC Broadband Strong Motion Simulation Platform 

The PEER NGA-East Project is using the Platform for the validation of ground motion 

simulation methods for the Central and Eastern United States. I promoted the use of the 

SCEC Broadband Platform for the PEER NGA-East Project, and it has been decided that 

the Platform will be used in the next stage of the project, which is the generation of 

simulations for the construction of ground motion prediction equations for that region.   

3.  Technical Activity Group (TAG) focused on Ground Motion Simulation Validation 

(GMSV)  

I participated in the establishment of a Technical Advisory Group (TAG) on validation of 

strong motion simulations, whose purpose is to develop and implement testing/rating 

methodologies for the acceptance of simulated ground motion time histories in research and 

practice.  This will be accomplished through collaboration between ground motion modelers 

and engineering users. In a meeting held in January 2011 to plan the activities of this GMSV 

TAG, it was decided that this Group will address the following issues: 

• Research on important ground motion or structural (e.g., building) response 

parameters and statistics that should be used to compare simulated versus recorded 

seismograms. 

• Comparisons of simulated ground motions with empirical ground motion prediction 

equations, in terms of both median predictions and the variability about them. Note that 



simulations for the CyberShake Project aim to accurately represent both the median and 

variability of ground motions 

• Compilation of representative nonlinear structural models of different types for which 

the responses to simulated versus recorded seismograms can be compared. 

• Comprehensive analysis and documentation of the sensitivity of simulated ground 

motions to model input parameters and their interactions and uncertainties. 

• Development of testing and/or rating metrics for simulated ground motions 

• Implementation of testing/rating methodologies into the SCEC Broadband Strong 

Motion Simulation Platform. 

4. ATC-82: Selecting, Generating, and Scaling Earthquake Ground Motions for 

Performing Response-History Analysis 

I participated in ATC-82, whose objective was to provide guidance for selecting, generating, 

and scaling earthquake ground motions for performing response-history analysis of low- and 

medium-rise buildings, such that ground motion uncertainties do not necessarily dominate 

the accuracy of the results.  Both code-based design and seismic performance assessment 

were addressed.  

To enable design of buildings and other structures per building codes (e.g., ICC, 200*), 

ASCE Standard 7 (ASCE 2005, 2010), the NEHRP Recommended Provisions for Seismic 

Regulations for New Buildings and Other Structures (BSSC, 2004, 200*, 2010), the goal of 

analysis is to predict mean building deformations (story drifts) over a range of system 

response from near elastic through the point of incipient collapse. Rules for selecting and 

scaling ground motions should enable prediction of mean story drifts with high confidence, 

which is a function of many factors, including a) the choice of target horizontal and vertical 

spectra for dynamic analysis and seed motions for scaling, b) the number of two- or three-

component sets of scaled ground motions used for dynamic analysis, and c) the procedures 

used to select and scale the seed motions.  

To enable assessment of the seismic performance of buildings per the ATC-58 guidelines, 

the goal of analysis is to predict the distribution of building deformations, peak floor 

accelerations and peak floor velocities over the complete range of system response from 

elastic through collapse. Rules for selecting and scaling ground motions should enable 

prediction of the distributions of these demand parameters with high confidence, which is a 

function of many factors, including a) the choice of target horizontal and vertical spectra for 

dynamic analysis (UHS or conditional mean spectra and seed motions for scaling, b) the 

number of two- or three-component sets of scaled ground motions used for dynamic 

analysis, and c) the procedures used to select and scale the seed motions.  

5. GEM: Contributions to the Development of Open Risk Software 

The GEM (Global Earthquake Model) project is developing a global model for the estimation 

of earthquake hazard and risk.  I participated in the GEM Testing & Evaluation Meeting that 

was held in London, U.K. from 28th February – 1st March. I made a presentation on 

validation of ground motion simulations, based on the validation work that has been done on 



the SCEC Broadband Strong Motion Simulation Platform. I also participated in the GEM 

OpenQuake Development Review Meeting held on the afternoon of March 1 and the GEM 

Macroseismic Intensity Meeting, held on March 2. 

6. GEM: Global Ground Motion Prediction Equations 

Building on the most recent advances in the field, PEER is using a unified, transparent and 

collaborative approach to select a harmonized suite of ground motion prediction equations 

(GMPE) that can be used at the global, regional and national levels. I am participating in two 

tasks of this project. In Task 1, a consistent strategy for modeling ground motions is being 

developed. In Task 3, the global set of GMPEs that has been compiled in Task 2 will be 

screened, analyzed, and adjusted (if needed), and a subset of GMPE’s will be selected as 

components of the Global GMPE set. The selection and adjustment will be based on review 

of the compatibility of the GMPEs with the recorded regional ground motion data. The final 

sets of selected GMPEs, including their coefficients and definitions of various parameters, 

as well as coded and verified equations, will be organized in various Excel files.  In Task 4, 

various existing adjustments of GMPEs to include near-fault rupture directivity effects will 

being examined, and methods for adjusting the global GMPE’s for these effects will be 

selected.  

7. GEM: Tectonic Regionalization 

The Working Group on Tectonic Regionalization is an interdisciplinary group of experts 

working on the definition of a regionalization scheme/methodology that can provide for each 

point on the globe a corresponding set of GMPEs and magnitude scaling relationships. I 

have participated in the conference calls of this working group. 

8. Fostering Growth in Participation in SCEC by Engineers 

I have actively fostered the participation of highly capable young engineers in SCEC.  These 

participants include prominent young engineers such as Jack Baker of Stanford University, 

Keith Porter of the University of Colorado, and Christine Goulet of PEER.  At the 2007 

Annual Meeting, it was agreed that we establish a goal that this group constitute about 5% 

of the SCEC Community.  I have continued to identify additional candidates through my 

participation in meetings with the earthquake engineering research community described 

below. 

9. Participation in Meetings with Engineering Research and Practice Organizations 

I participated in meetings with engineering organizations that are involved in research and 

practice.  My participation in these meetings provides a vehicle for communication of SCEC 

research results and products to these engineering organizations, and informs me of new 

developments in earthquake engineering research and practice, providing a basis for the 

planning of future collaborative projects between SCEC and these organizations. 

 



 

10. Participation in SCEC Meetings 

I participated in all of the SCEC meetings that are relevant to the Implementation Interface.  

These meetings include the Planning Committee Meeting, The Leadership Meeting, the 

Annual Meeting, and workshops in fields that are closely related to Seismic Hazard and Risk 

Analysis. 

Intellectual Merit 

A major focus of the work is the development of procedures for the simulation of strong 

ground motion, and the implementation of these procedures on the SCEC Broadband 

Strong Motion Simulation Platform 

Broader Impacts 

This project involved the development and transfer of knowledge to organizations involved 

in earthquake engineering research and practice.  A major focus of the work is the validation 

or procedures for the simulation of strong ground motion for use in engineering analyses, 

and the development of optimal procedures for the selection and scaling of ground motion 

time histories for use in those analyses. 

Publications 

None 


