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Dr. Evans has over thirty-five years of teaching, research and consulting experience with a wide
variety of geotechnical and environment  al pr ojects. Project s ranged from planning and
supervision of subsurface explorations to e ngineering analyses for design and construction.
Project experience during the overteny  ears with W oodward-Clyde Consult ants in cluded
geotechnical and environmental studies for small to large single-discipline and multi-disciplinary
projects. C ontributions came at all levels fr om entry level st aff engineering assignment s to
senior project engineer to project manager. At Bucknell University, teaching experience includes
courses in geotechnical engineering, environm  ental geotechnology; ground improvement
engineering, engineeri ng graphics with computer-aided draf ting, science of materials,
comprehensive senior design and short-term st udy abroad in the UK, Argentina, Norway and
Sweden. Research has focused on the fundamentals of slurry tr ench cutoff wall behavior, the
physio-chemical effects of hazardous wastes upon soil and grout properti es, the nature and
applications of organophilic and zeolitic clays, and stabilization of petroleum sludge. Consulting
experience while an academic at Bucknell Univer  sity included expert opi nions for citizens
concerned with foundation and landfill stability issues in New Y ork, for owners with subst antial
cost over-runs on deep foundat ions, a contract or regarding his involv ement with a building
exhibiting excessive settlement, and a designer regarding lagoons that failed during operation.
Other consulting project s inclu de consulting on iss ues with s lurry cutof f walls in Florida,
Wisconsin, Arizona, Delaware, Ohio, C olorado, Ut ah and Quebec, Canada. On-going
consultation includes foundation st ability of hi ghway wire-rope safety barriers and the W  olf
Creek Dam in Kentucky.
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The TRD Method for In Situ Mixed Vertical Barriers in Dams and Levees

Conventional slurry trench methods of constructing low-permeability vertical barriers have been
widely used in the p ast but more recently i n situ mixing using the Trench Remixing and Deep
wall method (TRD) has been introduced to the US. The TRD met hod is a one-phase pr ocess
that involv es the simult aneous, full-depth c utting and mixing of in situ soils with add itives to
create, in place, a continuous soil mixed wall. A blend of cement itious materials (granulated
ground blast furnace slag an d Portland ce ment) and slurry are injected as the milling/cutting
proceeds horizontally resulting in continuous vert ical mixing of in situ soils  with the injected
materials. Det ails of the technique willbe  presented as well as an  evaluation of the wall
performance at the Herbert Hoover Dike at Lake Okeechobee, Florida.

Improved Modeling of Stresses in Soil-Bentonite Slurry Trench Backfill

Soil-bentonite slurry trench cuto ff walls hav e been widely employ ed as vertical barriers as a
means to control subsurface contaminant transport and groundwater flow primarily through the
low hydrau lic conductivity of the backfill. Res earch has shown the hydraulic conductivity of
soil-bentonite backfill decreases as the effective consolidating stress increases. Early research
(Evans and Fang, 1985) noted that the state-of-stress within a soil-bentonite wall is significantly
less than would be predicted by a geostatic pressure distribution. The first quantitative model to
predict the state-of-stress (Evans et. al 1995) applied arching principles, conventionally used to
predict stresses above buried pipelines, to predict the st ate-of-stress in a vertical cutoff wall. A
revised model, term lateral squeezing (Filz 1996), accounts for the movement of the sidewalls.
The latest model (Ruf fing et al. 2010) provi des a method to account  for the non-linear
relationship between stress and st rain and then uses this non-linear relationship in a lateral
squeezing model to equilibrate the horizontal earth pressures inside and outside the trench. The
presentation describes the revised model, a me thodology to compute t he state-of-stress and
results from the revised model compared with those of the previous models.

In Situ Evaluation of a Shallow Soil Bentonite Slurry Trench Cutoff Wall

Soil bentonite (SB) slurry trench cutof f walls hav e been widely used in the USA  to control
ground water flow and the migration of cont aminants in the ground water . While sub stantial
laboratory testing has been conducted, field st  udies are limited. Researchers at Buckne |l
University were afforded the opportunity to conduct in situ tests on a SB cutoff wall constructed
during the summer of 2008. Cutof f wall properties were measured in situ employing cone
penetration tests (CPT), Marchetti dilatometer tests (DMT), vane shear tests (VST), and ground
water level monitoring on both sides of the wall. Tests were conducted during construction and
at times of 3 months, 6 months and 9 months af ter construction to evaluate the change in wall
properties with time. In addition, bulk sample s and a Shelby tube SB bac kfill sample were
obtained during construction for laboratory testing which included water content, grai  n size
distribution, consolidation and ri gid wall hydraulic conductivity . The field and laboratory dat a
were analyzed to develop a consistent underst anding of the in situ properties of the cutoff wall
backfill. The VST and CPT showed an increase in backfill shear strength over the time-frame of
the study. A slight increase of shear strength with depth was also found. However, a comparison
of shear strength measured comp ared with that predicted using typical ratios of strength to
consolidation stress indicated that the in situ stress is less than geost atic. Laboratory testing
revealed a decreasing hydraulic conductivity with increasing consolidation stress demonstrating
the importance of a reliable estima tion of the stress state in the wall. Soil bentonite (SB) slurry



trench cutoff walls have been widely used in the USA to control the movement of ground water
and contaminants in ground water . This p aper presents findings from in situ testing using the
dilatometer, long-term monitoring ground water le  vels from monitoring wells and moisture
sensors embedded during the wall during construction and is compared to previously published
results from CPT testing and numerical modeling. Data from these devices was obtained during
construction as well as at times of 3 months , 6 months and 9 months af ter construction to
evaluate the change in wall properties with time. Laboratory testing on field mixed samples over
the stress range anticip ated int he field revealed a decreasing hydraulic conductivit y with
increasing consolidation stress demonstrating the import ance of a reliable estimation of the
stress state in the wall. For this project the dilatometer provided a unique opportunity for direct
measurement of the in situ horiz ontal earth pressure. Due to the variability in stress in all three
directions, the dilatometer test was conducted oriented both perpendicular and parallel to the
trench line Time Domain Reflect ometer (TDR) probes were inst alled at various depths in the
wall to enable measurement of the volumetric water content versus time beginning with the day
of backfill placement. Dilatometer dat a revealed d ifferences in stress st ate as a function of
orientation within the trench. The dat a also revealed stresses somewhat less than those
predicted by the modified late ral squeezing model. Moisture probes revealed decreasing
moisture content with time. The decrease in moisture content can be related to consolidation of
the backfill material. Additional decreases in moisture near the top of the trench were consistent
with drying of the backfill above the water table.

Thermal and hydraulic conductivity properties of geothermal well seals

subjected to cyclic heating and cooling

This lecture presents the results of a study of the effects of cyclic heating and cooling on the
thermal and hydraulic conductivity properties of a geothermal well seal. In the US, bent onite is
widely used in the annulus between the fluid circ ulating pipes and the formation for geothermal
well systems and is subjected to many cycles of heating and cooling throughout the design life.
In particular, the seal is expected to maintain contact with the circulating pipes and the adjacent
formation in order to ef fect efficient transfer of heat into and out of the earth. Secondly, since
many of these wells are 100 m deep and more, the seal must maint ain a low hydraulic
conductivity in order to isolate various aquifers over the well depth from cross-contamination. In
the study, after 23 cycles of heating and cooling, the thermal conductivity remained constant but
was different for cycles of heating and cooling. After 12 cycles of hydraulic conductivity testing,
there appears to be some degradation in the hydraulic conductivity and intrinsic permeability.



