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February 26, 2021
Scott Reed, P.E.
ICON Engineering
7000 South Yosemite Street, Suite 120
Centennial, Colorado 80112

Subject:

Geotechnical Engineering Study, Proposed Springvale Trail Connection, Northwest of the
Intersection of East 137th Avenue and Krameria Way, Thornton, Colorado
Project No. 20-1-736

Dear Mr. Reed:
This letter presents the results of a geotechnical engineering study for the proposed Springvale Trail
Connection project located northwest of the intersection of East 137th Avenue and Krameria Way in
Thornton, Colorado. The project site is shown on Fig. 1. The study was conducted in accordance with
the scope of work in our Proposal No. P-20-793 to ICON Engineering dated October 12, 2020.
Proposed Construction: Based on the information provided to us, we understand the new concrete
paved trail connector will be approximately 170 feet in length, 8 feet wide, and begin on the north side
of the referenced cul-de-sac. The new trail will slope up from the north side of the cul-de-sac at
approximately 8.01% to 8.33%. Trail embankment slopes along the alignment will be at a 3:1
(horizontal: vertical) sloping down and away from the trail. A 2-foot-tall stone landscape wall is planned
for the central portion of the trail along the east side. Site grading will consist of minor cuts to remove
existing clay fills and new embankment fills up to 4 feet.
If the proposed construction varies significantly from that generally described above or depicted in this
report, we should be notified to reevaluate the conclusions and recommendations provided herein.
Site Conditions: The proposed trail connection alignment is located in a City of Thornton green belt
area surrounded by single-family residences. A detention pond and stormwater channel are located
just west of the alignment, with a pedestrian bridge crossing near the proposed southern connection.
Topography strongly slopes down from the northeast to the southwest with a maximum elevation
difference of about 14 feet. Vegetation consisted of irrigated sod and scattered coniferous and
deciduous trees.
Field Exploration: The field exploration program for the project was conducted on December 15, 2020
and consisted of drilling three exploratory borings at the approximate locations shown on Fig. 1. Logs
of the exploratory borings are presented on Fig. 2, and a legend and associated explanatory notes are
presented on Fig. 3.
The borings were drilled to depths ranging from about 10 to 20 feet with a portable drill rig powering
3-inch-diameter, continuous-flight augers. The borings were logged by a representative of Kumar &
Associates, Inc. (K+A). Samples of the soils were obtained with a 2-inch I.D. California liner sampler
driven into the various strata with blows from a 140-pound hammer falling 30 inches. The California
liner sampler is similar to the standard penetration test described by ASTM Method D1586 and is used
locally for obtaining relatively undisturbed cohesive samples. The interpreted penetration resistance
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values (blow counts) provide an indication of the relative density or consistency of the soils. The depths
at which the samples were taken and the blow counts are shown to the right of the boring logs on
Fig. 2.
Subsurface Conditions: Beneath about 4 to 6 inches of topsoil, the borings encountered existing manplaced clay fill extending to natural soils at depths ranging from 4.75 to 6 feet. The natural soils
extended to the maximum depth drilled of about 10 feet in Boring 3, or were underlain by bedrock at
depths of 9 and 14.75 feet in Borings 1 and 2, respectively. The bedrock, where encountered,
extended to the maximum depths drilled of about 10 feet in Boring 1 and about 20 feet in Boring 2.
The clay fill generally consisted of moist to very moist, brown, sandy lean clay with a fine- to coarsegrained sand fraction. The lateral extent and degree of compaction of the fill was not determined as
part of this study.
The natural soils generally consisted of either moist to very moist, brown to light brown, lean clay with
a variable fine- to coarse-grained sand fraction or moist to wet (below groundwater), brown to light
brown, silty sand. Based on blow counts, the natural clay soils were generally stiff to very stiff and the
natural granular soils were medium dense.
The bedrock consisted predominately of moist, brown, claystone with sandstone interbeds. Based on
blow counts the sandstone was generally hard to very hard.
Groundwater was encountered in Boring 2 at a depth of 11 feet at the time of drilling. Borings 1 and 3
were backfilled upon completion of drilling and Boring 2 was left open in order to obtain stabilized
groundwater measurements. Stabilized groundwater was encountered at a depth of about 10.5 feet
when follow-up measurements were taken 13 days subsequent to drilling. Boring 2 caved near the
assumed groundwater level, and the boring was backfilled upon completion of groundwater
measurements.
Laboratory Testing: Samples obtained from the exploratory borings were visually classified by the
project engineer and representative samples were tested in our laboratory to evaluate classification
properties, swell-consolidation potential, and concentration of water-soluble sulfates. The testing was
conducted in accordance with recognized test procedures, primarily those of ASTM International and
CDOT. The results of the tests are shown adjacent to the boring logs on Fig. 2, plotted graphically on
Figs. 4 and 5, and summarized in Table I.
Swell-consolidation testing was conducted on representative samples of the clay fill and natural clay
soils to determine swell-consolidation potential under loading and when submerged in water. The
samples were prepared and placed in a confining ring between porous discs, and subjected to a
surcharge pressure of 500 psf. The results of the swell-consolidation tests are plotted as a curve of
the final strain at each increment of pressure against the log of the pressure and presented as Figs. 4
and 5. The test results indicate the clay fill soils exhibited a slight swell potential and the natural clay
soils have a high swell potential under the applied surcharge pressures when wetted.
Water-Soluble Sulfates: The concentration of water-soluble sulfates was measured in two
representative samples of the near surface man-placed fill obtained from the exploratory borings. The
concentrations of water-soluble sulfates measured were 0.87% and 0.01%, which represent a Class
S0 to Class S2 severity of exposure to sulfate attack on concrete. The degree of attack is based on a
range of Class S0 (not applicable), Class S1 (moderate), Class S2 (severe), and Class S3 (very
severe) severity of exposure as presented in ACI 201.2R-16.
Based on the laboratory test results, for concrete exposed to the existing man-placed fill, we
recommend using a cement meeting the requirements for resistance to a Class S2 severity of
exposure as presented in ACI 201.2R-16. Alternatively, the concrete could meet the Colorado
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Department of Transportation’s (CDOT) cement requirements for Class 2 exposure as presented in
Section 601.04 of the CDOT Standard Specifications for Road and Bridge Construction (2019).
Geotechnical Engineering Recommendations: Without documentation of placement conditions
including density testing documenting the degree of compaction, the existing clay fill materials are
considered non-engineered and generally not suitable in its current condition for support of the
concrete-paved trail. Ideally the existing clay fill should be completely removed; however, a review of
the blow counts indicates the fill is relatively-compact, and we believe a portion of the fill may remain
in place with relatively low risk of excessive movement if our recommendation for site and subgrade
preparation and proof-rolling the exposed subgrade is followed. The owner should ultimately decide if
a portion of the fill should remain in place or all of the fill be removed and replaced as prepared fill.
In addition, the swell-consolidation test results indicate the onsite soils exhibited a slight to high swell
potential. Therefore, we recommend that the pedestrian path be supported on a minimum of 2-feet of
prepared fill consisting of on-site soils or imported granular soil in accordance with the material and
placement criteria presented below.
We recommend the pedestrian path section consist of 6-inches of Portland cement concrete over a
minimum of 4 inches of Class 6 aggregate base course.
Following our field exploration, the proposed path alignment changed. However, we believe the
subsurface conditions in the northern portion of the alignment will generally be consistent with the
conditions encountered in our borings. If during construction the subsurface conditions should be
different than described above, we should be contacted in order to reevaluate the recommendations
presented herein.
Site Grading and Earthwork: The following recommended material and compaction requirements are
presented for compacted fills on the project site. The geotechnical engineer should evaluate the
suitability of all proposed fill materials for the project prior to placement.
1. Site and Subgrade Preparation: Existing topsoil should be cleared and grubbed from beneath
the proposed path extending outward to the toe of the proposed embankment fill. Subgrade
preparation beneath the path should consist of a minimum of 2 feet of prepared fill. The
prepared fill zone should extend beyond the outside edges of the path a minimum horizontal
distance of 1 foot.
Material types encountered during site grading will generally consist of clay soils. These
materials can be excavated during site grading operations with conventional earth moving
equipment. Excavated slopes may soften due to construction traffic and erode from surface
runoff. Measures to keep surface runoff from excavation slopes, including diversion berms,
should be considered.
Subgrade preparation should include proofrolling the base of the sub-excavation with a heavily
loaded pneumatic-tired vehicle or a heavy, smooth-drum vibratory roller compactor. Areas that
deform excessively during proofrolling should be removed and replaced to achieve a
reasonably stable subgrade prior to placement of prepared fill. Areas receiving new fill should
be thoroughly-scarified, and well-mixed to a depth of 8 inches, placed at 2 percentage points
of the optimum moisture content for predominantly granular materials, and between optimum
and 3 percentage points above the optimum moisture content for clay soil, and compacted to
95% of the standard Proctor (ASTM D698) maximum dry density.
2. Material Suitability: The existing clay fill and natural soils should be suitable for use as
prepared fill beneath the proposed trail and as embankment fill, provided they do not contain
organic material or other deleterious material and they meet the placement criteria presented
in this section.

Kumar & Associates, Inc.®

Kumar & Associates

Kumar & Associates

Kumar & Associates

Kumar & Associates

Kumar & Associates

TABLE I
SUMMARY OF LABORATORY TEST RESULTS
PROJECT NO.:
PROJECT NAME:
DATE SAMPLED:
DATE RECEIVED:

SAMPLE
LOCATION

20-1-736
Springvale Trail Connection
12-15-2020
12-17-2020

GRADATION

DATE
TESTED

NATURAL
MOISTURE
CONTENT
(%)

NATURAL
DRY
DENSITY
(pcf)

GRAVEL
(%)

SAND
(%)

PERCENT
PASSING
NO. 200
SIEVE

ATTERBERG LIMITS

WATER
SOLUBLE
SULFATES
(%)

SOIL OR BEDROCK TYPE

LIQUID
LIMIT
(%)

PLASTICITY
INDEX
(%)

63

34

18

0.87

Fill: Sandy Lean Clay (CL)

69

31

17

0.01

Fill: Sandy Lean Clay (CL)

103.4

66

37

23

Fill: Sandy Lean Clay (CL)

18.7

106.9

25

NV

NP

Silty Sand (SM)

17.2

107.9

89

40

21

Lean Clay (CL)

BORING

DEPTH
(feet)

1

1

12-18-20

18.3

105.6

1

36

2

1

12-18-20

8.2

101.9

1

30

2

4

12-18-20

19.8

2

9

12-18-20

3

4

12-18-20

