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Swelling and Shrinking Shales

A problem of considerable concern in this area is the swelling of
some of the clay minerals in shale units 2 and 3. Expanding shale
can cause backfill to swell and concrete to crack and crumble. It
can heave the foundation, the slab, and interior partitions resting on
it, and damage upper floors and interior partitions. This
phenomenon has been responsible for extensive damage to
schools, homes, and businesses in Kentucky. During times of
drought, these same shales may shrink, causing foundations to
drop. Anyone planning construction on these shales should seek
professional advice from a geologist or engineer familiar with the
problem.

Slope Failure

Mass movements or landslides of surficial materials are by far the most frequent and
costly geologic hazards in the northern Kentucky area. Northern Kentucky has the
greatest monetary loss per capita caused by landslides in the country. The failure of the
slope may be rapid, but more commonly is a slow, almost imperceptible movement,
called creep, of a few inches per year. Whether rapid or slow, the end results and
damage are similar and costly: broken plumbing, cracked walls and foundations,
cracked streets and sidewalks, and commonly total loss of the structures.

Several rural residential developments are under way ﬁéar Cynthiana. Sérénity Placé, a planned'unit-
development of 33 1- to 5-acre lots, lies northeast of the city off of U.S. 62. Photo by Dan Carey,
Kentucky Geological Survey.

Daniel I. Carey and Richard A. Smath

Virtually all of the mass movements in northern Kentucky occur in colluvium—the
weathered soil and rock materials that crumble from the bedrock as it weathers. The
lower slopes of unit 2 are commonly thickly mantled with colluvium.
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Shales of unit 2 and adjacent unit 3 will break down and weather rapidly when exposed

. SN to air and water. These shaly units tend to swell considerably when exposed to water.
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cutting into natural slopes as little as possible and avoiding the use of fill; and trying to
place the foundation of the structure on undisturbed bedrock.

3P

affect the selection of sites for various purposes. The
properties of thick soils may supercede those of the
underlying bedrock and should be considered on a
site-to-site basis. At any site, it is important to Z
understand the characteristics of both the soils and ST { ‘ AT Sl =
the underlying rock. For further assistance, contact ;
the Kentucky Geological Survey, 859.257.5500. For
more information, and to make custom maps of your
area, visit the KGS Land-Use Planning Internet
Mapping Web Site at
kgsmap.uky.edu/website/kyluplan/viewer.htm.

When in doubt, consult an engineering geologist or a geotechnical engineer. Old
landslides can also be easily reactivated. Look for unusual bulges or cracks in the
slope, tilted or curved trees, springs coming out onto the hillside, and tilted and cracked
sidewalks, streets, and retaining walls.
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For more information, see Potter (1996).
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Geological Survey, ser. 12, Digitally Vectorized Geologic Quadrangle Data DVGQ-1284. Adapted
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Geological Survey Geologic Quadrangle Map GQ-1284, scale 1:24,000.

Zhang, Q., 2002b, Spatial database of the Kelat quadrangle, Harrison and Pendleton Counties,
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Pendleton Counties, Kentucky: U.S. Geological Survey Geologic Quadrangle Map GQ-1172, scale

1:24,000.

Additional Resources

Listed below are Web sites for several agencies and organizations that may be of
assistance with land-use planning issues in Harrison County:

ces.ca.uky.edu/harrison/ University of Kentucky Cooperative Extension Service
www.kineticnet.net/kyrcd/Irv.html Licking River Valley Resource Conservation and
Development Council Inc.

www.bgadd.org/ Bluegrass Area Development District
www.thinkkentucky.com/edis/cmnty/cw046/ Kentucky Economic Development
Information System

www.uky.edu/KentuckyAtlas/21097.html Kentucky Atlas and Gazetteer, Harrison County
quickfacts.census.gov/gfd/states/21/21097.html U.S. census data
kgsweb.uky.edu/download/kgsplanning.htm Planning information from the Kentucky
Geological Survey
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underground. Usually circular and often funnel -shaped, they range
in size from a few feet to hundreds of feet in diameter. Springs
occur when water emerges from underground to become surface
water. Caves are solution-enlarged fractures or conduits large

—3° enough for a person to enter.
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Groundwater contam-
ination possible.

nature preserve.

3. Limestone,
shale*

High to medium.

Good to excellent
foundation material;
difficult to excavate.

Slight to severe limita-
tions, depending on
amount of soil cover
and depth to imperme-
able rock.

Severe to moderate
limitations. Rock
excavation may be
required.

Moderate limitations.
Rock excavation
possible. Local
drainage problems,
especially on shale.
Sinks common and
caves possible.

Moderate limitations.
Rock excavation
possible. Possible
steep slopes. Slight
limitations with suit-
able topography.

Slight to severe lim-
itations, depending
on topography. Rock
excavation. Sinks
common. Local
drainage problems.
Groundwater contam-
ination possible.

Slight to moderate
limitations. Rock
excavation may
be required.

Slight limitations, de-
pending on activity
and topography.
Possible steep wooded
slopes. No limitations
for nature or forest
preserve.

Moderate to slight
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Moderate to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Severe to moderate
limitations. Possible
rock excavation.

4. Limestone

High.

Excellent founda-
tion material; difficult
to excavate.

Severe limitations.
Impermeable rock.
Locally fast drainage
through fractures and
sinks. Danger of
groundwater con-
tamination.

Severe to moderate
limitations. Rock
excavation may be
required.

Severe limitations.
Rock excavation.
Possible steep
slopes.

Severe to moderate
limitations. Possible
rock excavation.
Possible steep
slopes and narrow
ravines.

Slight to moderate
limitations, depending
on topography. Rock
excavation possible.
Sinks common. Local
drainage problems.

Moderate to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.

Severe to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.
Slight limitations

for nature preserve.

Slight to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Slight to severe
limitations. Reservoir
may leak where rocks
are fractured. Sinks
possible.

Severe to moderate
limitations. Possible
rock excavation.

5. Clay, silt, sand, and
gravel (high-level
terrace deposits and
glacial outwash)

None, but on-site
karst investigation
recommended where
less than 25 feet
thick over soluble
rock.

Fair foundation
material; easy
to excavate.

Severe to slight limita-
tions, depending on
amount of soil cover.

Moderate to slight
limitations, depend-
ing on slope.

Slight limitations.

Slight limitations,
depending on
degree of slope.

Slight limitations,
depending on
degree of slope.

Moderate to slight
limitations, depending
on activity and topog-
raphy. Possible
wooded slopes.

Slight limitations,
depending on
activity and topog-
raphy. Possible
wooded slopes.
Slight limitations
for nature preserve.

Not recommended.
Pervious material.

Severe to slight
limitations. Un-
stable steep
slopes.

Slight limitations.

*Some of these shales can shrink during dry periods and swell during wet periods and cause cracking of foundations. On hillsides, especially where springs are present, they can also be susceptible to landslides.




