Appendix E: Preliminary Geotechnical Assessment
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The Division of Planning is conducting a study for options for KY 30 between KY 15 in Jackson
to KY 11 in Booneville which is in Breathitt and Owsley Counties. The study investigates a
number of spot improvements on the existing route as well as a few areas where the route could
be realigned. This abbreviated review will discuss some general geotechnical concerns with the
area.

The study area is located in the Eastern Kentucky Coal Field Physiographic Region. The
Kentucky Geological Survey web site states that:

The Eastern Kentucky Coal Field is part of a larger physiographic region called the
Cumberland Plateau (which extends from Pennsylvania to Alabama). The interior of the
Eastern Kentucky Coal Field is dominated by forested hills and highly dissected by V-shaped
valleys. In general, the elevations of the hills are highest in southeastern Kentucky.

The approximate coordinates for the center of this site are: 37.469713 degrees North and
-83.522833 degrees West. The site is located in the Booneville, Cowcreek, Canoe and Jackson
Geologic Quadrangles.

Available geologic mapping indicates that the project is underlain by bedrock of the Breathitt
and Lee Formations and alluvium deposits. The regional dip of the bedrock is in an easterly
direction, although bedrock contours indicate that the bedrock strata is relatively flat. The
Breathitt and Lee formations consists of shale, limestone, siltstone, sandstone, coal and clay.
The sandstones can be friable and the shales can be highly weatherable. For estimation of right
of way for rock cuts in this area it is typical to assume from a 1V:1H to 1.5V:1H for cut slopes.
Some mapped faults are indicated a few miles from the project; however these faults are not
likely to be a concern.

Numerous mines appear to be located throughout the study area. It appears that strip mining,
auger mining and deep mining have taken place in the area. It is also likely that there are
numerous locations where small scale “house coal” mining operations have taken place. There
are numerous adits shown on the mapping for which no known mine maps exist. The extent of
these mines is not known. In some areas mine maps are available for in-depth study of future
alignments.  We have included numerous mine maps for this vicinity in the appendix.
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Additional mines not noted on the attached map will likely be encountered during design and
construction. Deep mines encountered during construction likely will contain water. Mitigation
of the mining areas may be required. It is likely that areas of uncompacted or loosely compacted
mine spoil exist in the area. These areas can be problematic for road construction.

Mapping indicates that the primary seams mined in each quadrangle are:

Boonville Quadrangle

Mined seams — Copland coal bed, Amburgy coal zone, Upper Elkhorn No. 3 coal zone & Jellico
coal zone.

Shown on the study map are adits and strip mining in the Jellico coal zone.
The identified deep mines in purple are in the Jellico also.

Cowcreek Quadrangle

Mined Seams — Hazard coal zone, Haddix coal zone, Copland coal bed, Fire Clay rider coal bed,
Amburgy coal zone, Upper Elkhorn No. 3 coal bed, Jellico coal zone & unnamed coal bed.

Shown on the study map are adits in the Upper Elkhorn No. 3 coal bed and strip mining in the
Jellico and Copland.

Jackson Quadrangle

Mined seams — Whitesburg coal bed, Grassy coal bed, Vires coal bed & Vancleve coal bed.

Shown on the study map are adits in the Whitesburg, Grassy and Vires.
The identified deep mines are in the Vires (shown in blue) and Grassy (shown in tan).

Canoe Quadrangle

Mined seams — Haddix coal zone, Fire Clay coal bed
There is nothing to identify on the map.

Foundations for bridges in this area would typically be founded on shallow foundations (spread
footings on bedrock) or deep foundations (steel H-piles driven to bedrock or drilled shafts
socketed into bedrock). Culverts and walls are typically supported on shallow (either yielding or
non-yielding) foundations on soil or bedrock. Mined areas can be problematic for structure
foundations.

Soil strata in this area tend to be relatively thin. The soils encountered in the area are generally
suitable for embankment construction. Generally, embankments built from the native soils and
durable bedrock can be constructed to a height of 60 feet with 2H:1V side slopes if the
foundation is suitable and proper compaction methods are used. Building embankments with
non-durable shales may require special methods to obtain acceptable long term results. Soil cuts
over approximately 10 feet often require analyses to design proper side slopes. In no case should
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soil cuts be steeper than 2H:1V. Suitable rock for embankment construction and rock roadbed is
often readily available in this area of the state. Soils in the area are considered erodible.

There are likely numerous potentially unstable Talus areas in the study area. Existing KY 30 has
numerous places where railroad rails are in use as a landslide abatement measure (holding up the
downhill side of the road). Some of the existing slopes have shown movement in the past and it
is likely that many of the existing soil slopes range from marginally stable to unstable.

California Bearing Ratio (CBR) values used in pavement design generally range from 2-4 for
soils subgrades in the area and 9-11 for a 2 foot durable rock road bed. Chemical modification of
soil subgrades are sometimes used in this area. Wet areas could require undercutting and
replacement of soils.

Previously completed Geotechnical Investigations within the vicinity of the study area are:

Structure Report Description
Report No. Route Over Type
KY 30, BRIDGE OVER S. FORK KY RIVER AT

L-023-1990 | KY-30 Landslide | BOONESVILE @ MP 11.0-12.0
S-136-2002 | KY-28 Roadway | KY 11 & KY 30: From Sta 3+50 to Sta 155+00
S-024-2000 | KY-30 Buck Creek Structure | 3 Span @ Station 150+97.5
L-045-1990 | KY-30 Structure | RCBC @ Sta. 29+23.68

Shoulderblade
S-034-2001 | KY-30 Creek Structure | Double 12' x 6' RCBC over Shoulderblade Creek
S-034-1973 | KY-30 Structure | 4-span Double Bridge @ Station 1139+82.93

North Fork of

Kentucky 4-span Bridge on Ramp D @ Station 138+58.37
S$-011-1979 | KY-30 River Structure | near ML Station 1150+00.00
R-022-1972 | KY-30 Old Route 15 | Structure | 3-span Bridge @ Station 1153+96.98

The reports are located on the KYTC Geotechnical Branch Database which can be accessed
through the KYTC Division of Structural Designs home page (Click on Geotech and Search
KYTC Completed Projects).

Site specific Geotechnical investigations are critical in this region for design, particularly in
areas where mining is suspected.

Please feel free to contact this office for additional information.

Attachments:
Site Map
GQ Site Map
Mine Maps
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