PROJECT PROFILE
REMEDIATION OF EXPANSIVE SHALE AT ESTILL COUNTY MIDDLE SCHOOL
D’Appolonia was retained to assess and
develop remedial measures for heave of
foundations and floor slabs at the Estill
County Middle School in Estill County,
Kentucky. The school building is a twostory masonry and reinforced-concrete
structure with a footprint area of 56,000
square feet. Construction of the building was completed in 1998, and heave
and displacements became apparent in
late 1998 and early 1999.

Review of available site topography
and building plans indicated that nearly
the entire structure was constructed on
a bench cut into a former ridge and that
the foundation material was a thick
black shale unit (New Albany Shale
Formation). Unusual damage to floor
slabs and partition walls was observed
and documented as early as late 1998,
and a monitoring program between
1999 and 2001 indicated raised and
cracked floor slabs,
cracked or buckled cove Excavation of shale and sealing of surface
base, cracked interior prior to construction of structural floor.
backfilling with “inert” material
partition walls, damaged
such as sand, gravel or crushed
casework, door operastone and reconstruction of floor
tion problems, and shiftslabs on grade.
ing ceiling tiles.

Shales containing pyritic
sulfur (iron sulfide) undergo volume expansion
in the presence of oxygen and moisture. The
pyritic sulfur content of
a material is generally
Portion of school building showing physical setting in area of considered to be an indiexcavated shale.
cator of its potential for
volume expansion. In general, materials
with pyritic sulfur contents in excess of
0.1 percent are considered to be potentially expansive and materials with pyritic sulfur contents in excess of 1 percent are considered highly expansive.
Test results on samples obtained from
the site indicated pyritic sulfur concentrations ranging from 3.7 to 7.9 percent
extending to depths of approximately
six feet below the floor slabs.
Deformation of floor due to heave of shale.

Deformation of floor due to heave of shale.

2. Excavation of shales to a depth of 3
feet, sealing with a bitumastic material, and construction of a structural floor supported on existing
foundation walls and/or individual
columns and footings not affected
by the expansive shale.
The latter of these recommended options was implemented by the school
district on a staged schedule so that the
facility could maintain operation during
the remedial construction.

Based upon the extent and pyritic sulfur
content of the shale present under site
foundations and slabs, D’Appolonia
concluded that there was potential for
substantial additional heave and consequent additional damage to the structure. To avoid a costly reconstruction of
the entire facility and to permit continued use of the facility, D’Appolonia
recommended the following options:
1. Excavation of shales to an approximate depth of 3 feet, sealing of the
surface with a bitumastic material,

Removal of heaved floor slab, excavation of
shale and installation of structural floor.

