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Areas Of Specialization

Structural and geotechnical analyses and design of electric transmission lines, dams, bridges, nuclear power plants, towers and other industrial facilities.
 Professional Experience
Geotechnical and structural design of the drilled foundations for an A-Frame within an electrical substation.   The project comprised the development of procedures for considering the application of lateral forces and overturning moment together with uplift or compression forces.  
Development of procedures and computer codes for designing drilled shafts subjected to high overturning movements.  This work was sponsored by EPRI, and included the derivation of strength factors based on reliability based against data from full scale tests.  

Evaluation of the probabilistic seismic risk of nuclear power plants in Missouri, Pennsylvania and South Africa, including the determination of the horizontal and vertical safe shutdown earthquake (SSE) in agreement with the U.S. Nuclear Regulatory Commission Standards.

Review and development of probabilistic procedures and computer programs to properly incorporate the possible seismic sources, catalogue analysis of earthquakes, recurrence of varying magnitude events, attenuation equations, identification of events that control the risk and epistemic and aleatory variabilities.  The program has been used for the seismic hazard analysis of three commercial nuclear power plants.
Seismic analysis, in two- and three-dimensions, of a new roller-compacted concrete reservoir used to store water for power generation. The analysis incorporated soil structure interaction; the reservoir will require about 2.2 million cubic yards of concrete.

Determination of the structural safety margins for steel and concrete members for a nuclear facility in the USA. The analysis included three-dimensional seismic loads due to gravity and lateral soil pressures. The project included the development of computer programs to study over 1500 load combinations.
Development of design recommendations for shallow and pile foundations of power generating plants in Venezuela and Peru, complying with both bearing capacity and total and differential settlement requirements.

Development of seismic design criteria for the facilities of a hydroelectric plant in Peru, including tunnels, dams, dikes/embankments, retaining walls and buildings.  The project included the definition of the spectral design data for various functions after reviewing and studying the criteria utilized worldwide.
Review of probabilistic seismic risk study for four nuclear power plants in Switzerland.  This is the only study that has been performed considering the opinions of a counsel of experts convened worldwide for each of the risk evaluation stages.
Development of a foundation design manual for transmission line structures including the methods of analysis, design, design aides, and probabilistic derivation of resistance factors.
Determination of the geotechnical and structural capacities of various types of micropiles, to be used in the expansion of a power plant. Estimates of vertical and lateral stiffness of the piles including group effects. Definition of the seismic design criteria at the plant site. 

Design of the retrofit of foundations of the 300-ft poles supporting the turbine of a wind generation farm,  The original foundations were experiencing excessive displacement and rotations.  The retrofit was based on adding stiffness and strength using micropiles.  The design included the verification of fatigue capacity of the foundations due to reversing wind loads.  About 30 foundations retrofitted with this design have now satisfactory behavior.     

Preparation of a manual for the design of foundations for self-supporting and guyed transmission structures,

with emphasis on shallow foundations and drilled pier foundations. 

Development of concepts and procedures for the geotechnical and structural design of foundations. Thesse concepts were used for the geotechnical and structural design of the foundations for 14 tower types, including sites in West Virginia and Virginia.

Statistical analyses of the accuracy of analytical models to predict the results of full scale foundation load tests. Development of a procedure to determine strength factors for use in the LRFD approach for designing foundations, based on the statistical analyses. Drilled shaft and shallow foundations were considered subjected to compressive, uplift, shear and moment loadings.

Development of design specifications for the foundations of a 300-mile, 230 kV transmission line.  The line extended from Honduras to El Salvador, and the project included the review of existing local specifications.  Preliminary design of drilled shaft foundations for a 60-mile segment of the line. Review of geotechnical aspects of the environmental impact study submitted to and approved by the government of Honduras.  Review and formulation of geotechnical design recommendations for the 800 MW combined cycle power plant associated with the transmission project, including the seismicity studies.

Soil-structure interaction analysis of pile foundations for the fans used in the expansion of the East Kentucky Power Plant in Maysville, KY. Interpretation of geotechnical properties from shear wave field measurements. Development of modifications of the foundations’ design to avoid excessive vibrations. Field monitoring of and review of load tests of micropiles to be used in the project.

Geotechnical and structural design of reinforced concrete outlet structures for three pipes of a new riverfront baseball park. Development of design calculations and drawings. Design and construction monitoring for the outlet structures and a sheet pile wall.

Review of geotechnical and structural design for towers and foundations of an 800-mile, 550 kV transmission line in Argentina. Review of gravity and wind loads and four sizes of towers. Review of the structural analyses of the tower components. Review of the design all the pre-cast shallow foundations for the project for the various subsurface conditions along the line. Develop of recommendations to improve the safety of the towers and foundations.

Design of foundations for a 60-mile transmission line project built in Indonesia. Review of geotechnical investigation. Design of drilled shaft foundations for poles. Design of shallow anchored footings of trussed towers, both on soil and on rock. Design of special mat foundations. Development of construction specifications for all types of foundations. 

Preliminary design of the pole foundations for a transmission line in Dominican Republic, considering drilled-shaft and direct embedded options, both in rock and in soil.

Development of computer programs for the design of shallow footings, and drilled and direct embedded shafts for the foundations of tower and pole transmission line structures.

Design evaluation and calculation of ice withstand capacity of 230 kV and 500 kV towers for various transmission lines in Canada. Reviewed design criteria and design drawings, developed structural tower models, prepared reports, and wrote pre and post processing program for tower analyses. The project also comprised comparison of structural design criteria for transmission line towers and development of analytical models to support design assumptions.

Determination of the remaining capacity of 500 kV weathering steel transmission line towers affected by corrosion. Reviewed and updated existing structural models and developed additional new models. Developed estimates of useful life of the towers and recommendations for a maintenance program to replace the most severely affected angle members.

Structural design of three lattice frames for an electric power substation in the Philippines. The project included evaluation of wind and seismic loading, development of structural models and determination of member sizes. 

Analytical research studies to improve the design of shafts directly embedded in soil and rock, for foundations of transmission line structures. Performed parametric finite element analyses for assessing the impact of geotechnical and mechanical variables on the forces, moments and displacements of the shafts. The study included potential separation or sliding at the shaft-backfill interface.

Geotechnical analysis of foundations and retaining structures for bridges in highway projects.

Structural and geotechnical stability for gravity, buttress and earthfill dams, under hydraulic, gravity and seismic loads. Stability of landfill and earth embankments under vertical and lateral forces.

Structural and stability analyses for nuclear power plants, industrial towers, bridges, piping systems, and other industrial facilities, under both static and dynamic loads; design of remedial measures for these types of facilities.

Assessment of seismic hazard; development of foundation and structural concepts; vibration measurement programs and development of structural modifications to mitigate excessive vibrations; and development of computer codes.

Development of analytical methods for the dynamic analysis of structures with non-proportional damping, analysis of secondary systems, design of structures with torsion, and seismic design of base-isolated buildings.

Development of a finite element methodology for the steady-state analysis of linear structures with frictional interfaces, including the theoretical formulation, derivation of numerical algorithms and development of computer codes. Research project sponsored by the US Air Force.

Conduct and supervise research and development projects on seismic analysis and design of structures, bridges, seismicity and seismic hazard, shaking table tests, structural and foundation design of industrial facilities, structural optimization, seismic resistance of existing buildings and post-earthquake site inspections and evaluations.

Instruction of graduate and continuing education courses in design of transmission line lattice towers, concrete and masonry structures, finite element methods, structural dynamics, and seismic design of buildings.

Instruction of undergraduate courses in design of steel and wooden structures, reinforced concrete, foundations, geotechnical engineering, programming languages, finite elements, and operations research.

Presentation of lectures and short courses in several universities, professional institutions and utilities of United States, Peru, Mexico, Guatemala, Ecuador, Colombia and Costa Rica. Topics included LRDF foundations design, Structural Analysis, Seismic Design, Masonry Structures, Finite Elements, Adobe Structures and Computer Applications in Civil Engineering.
Professional Affiliations
Society of Engineers, Peru

Mexican Society of Seismic Engineering

Earthquake Engineering Research Institute

Honors
Fellowships:
Ford Foundation

Organization of American States

Institute of Engineering, Mexico

National Research Prize Jose A. Cuevas, granted by the Mexican Society of Civil Engineers

Honorary Professor, National University of Cajamarca, Peru

Distinguished Visitor Award, Veracruz, Mexico

Publications
Author or co-author of about 65 technical papers in his fields of expertise, and a book on seismic design of buildings.
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