*full document published in - Judgment and Innovation: The Heritage and Future of the Geotechnical Engineering Profession, ASCE GSP 111,
edited by Francisco Silva and Edward Kavazanjian, Jr., 2000.

Please click here for the full version of this document - redistribution is subject to ASCE license or
copyright. http://www.ascelibrary.org

Advances and Retreats in Geotechnical Measurements
Dr. W. Allen Marr, P.E., F. ASCE1
Abstract
Measurements are essential to geotechnical practice. This paper examines
the current state of geotechnical measurements in terms of the advances that have
been made and the retreats that have accompanied these advances. Laboratory
measurements are used to obtain mechanical and physical properties of geologic
materials for analysis and design. Modern electronics makes possible a wide
variety of laboratory tests to measure strength, stress-strain behavior and
permeability. Automated testing systems offer many advantages, but they also
produce problems. Capabilities of automated testing systems are presented and
discussed along with advantages and problems. Field measurements of
performance have been central to advancements in geotechnical practice.
Experience gained from one of the largest geotechnical instrumentation programs
ever undertaken is presented and discussed. The paper concludes with some
observations about the current state of geotechnical measurement practice.
Introduction
Measurements are an essential component of any successful geotechnical
practice. I learned valuable lessons on this point from two of the greatest teachers
in our field, Drs. Peck and Lambe. Early in my days at MIT, I played a small role
in a research project involving negative skin friction on piles. Professor Lambe
had organized his first prediction symposium for which his group had researched
and instrumented a pile in a bridge abutment north of Boston. The plan was to cut
the pile loose from the abutment, apply electro-osmosis to relieve the shear
stresses on the pile, and measure the rebound from which the downdrag load in
the pile could be determined. In advance of the field work, various groups made
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