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To perform properly, a structure must interact favorably with the soil on which it rests. The
modern geotechnical specialist, who often must build in areas that were considered too poor to
build upon a few years ago, must be well versed in the fundamentals of soil mechanics. This
knowledge will be used in the design of structural foundations and earthworks to answer the
following questions. Will settlements be excessive? Can the structure tolerate settlements? Will
the proposed foundation type perform better than another type? Can the foundation soils safely
support the imposed embankment or footing loads? Will the proposed cut or fill slopes have
adequate stability? Are the foundation and earthwork designs cost-effective?

The engineer should have adequate knowledge of the subsurface conditions at a site before
attempting to answer these questions. A site- and project-specific subsurface model must be
developed for the cost-effective engineering design of a facility. Figure 1 shows a flow chart that
identifies a recommended process for developing a subsurface model for engineering design.
The investment of a few tens of thousands of dollars in a systematic approach as outlined in
Figure 1 could result in design and construction savings of hundreds of thousands of dollars by
preventing costly failures or overly conservative designs.

The process shown in Figure 1 is logical and is generally followed on many projects. In many
cases, however, old “rules-of-thumb” and “status quo” approaches can result in an unconscious
“by-passing” of critical steps. In particular, selection of the correct tests to determine the
relevant engineering properties, the interpretation of the results of those tests, and
summarization of data are often poorly performed. Rigorous attention to the rational process
in Figure 1 is required to assure efficient and thorough exploration and testing programes,
especially since many projects are fragmented to the extent that drilling, testing, and design are
performed by different parties. This course provides guidance on all the items presented in
Figure 1. The three major steps in the flow chart in Figure 1 are as follows:

Step 1: Subsurface Exploration and Field Testing
Step 2: Laboratory Testing and Test Interpretation
Step 3: Engineering Design
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Figure 1. Recommended process for developing subsurface model for
engineering design (FHWA, 2002a).
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1 PREPARING FOR SUBSURFACE EXPLORATION

The initial step in any highway project must include consideration of the soil or rock on which the
highway embankment and structures are to be supported. The extent of the site exploration will
depend on many factors, not the least of which will be the project scheduling, general subsurface
conditions, and the nature of the loads to be supported. In any event, certain basic steps should be
followed before exploration equipment is mobilized to the project site. The first step in the
exploration is to collect and analyze all existing data. A review of available information prior to
the field reconnaissance will help establish what to look for at the site. In the Eighth Rankine
Lecture, Glossop (1968) stated the following truism regarding site exploration: "If you do not
know what you should be looking for in a site investigation, you are not likely to find much
of value." For a highway project, basic sources of geotechnical information should be reviewed to
determine landform boundaries and to provide a basis for outlining the project subsurface
exploration program. Those sources and functional uses are identified in Table 1.
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Table 1
Sources of historical site data (after FHWA, 2002a)
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Table 1 (Continued)
Sources of historical site data (after FHWA, 2002a)
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