
 

5020 County Road 154 
Glenwood Springs, CO 81601 

phone: (970) 945-7988 
fax: (970) 945-8454 

email: kaglenwood@kumarusa.com 
  www.kumarusa.com    

Office Locations:  Denver (HQ), Parker, Colorado Springs, Fort Collins, Glenwood Springs, and Summit County, Colorado 
 
October 21, 2024 
 
Griffin Development  
Attn: Rocky Cortina 
701 West Lionshead Circle 
Vail, Colorado 81657 
rcortina@pegaso.net 

Project No. 23-7-513   
 
Subject: Supplemental Subsoil Study, Proposed Residential Development, Parcel 1, Red 

Mountain Ranch, U.S. Highway 6, Eagle, Colorado 
 

Gentlemen: 
 

As requested, Kumar & Associates performed a supplemental subsoil study for the proposed 
development at the subject site.  The data obtained and our geotechnical recommendations 
including those for foundation design are presented in this report.  The study is supplemental  
to our agreement for professional services to Griffen Development dated August 3, 2023.   
 

Background Information:  We previously performed a preliminary subsoil study for foundation 
design for the site development submitting our findings in a report dated December 21, 2023 
under the above project number.  Additionally, we have been provided a preliminary subsoil 
study for the property prepared by Hepworth-Pawlak Geotechnical (H-P Geotech) dated 
February 29, 2016, Job. No. 115 548A.  We have reviewed the information in those reports  
and considered it in the preparation of this report.   
 

Proposed Construction:  The proposed construction is generally similar to that discussed in our 
previous report and will consist of single family, duplex and multifamily residential townhome 
buildings located on the site as shown on Figure 1.  The buildings will be two story wood frame 
structures with slab-on-grade ground floors, some with walkout basements.  Storage buildings 
shown in the northwest part of the site may not be constructed.  Cut depths for the individual 
buildings is expected to range between about 3 to 10 or 12 feet.  Foundation loadings for this 
type of construction are assumed to be relatively light and typical of the proposed type of 
construction.  There may be some overlot grading during the subdivision infrastructure 
construction.  
 

If building conditions, grading or foundation loadings are significantly different from those 
described above, we should be notified to re-evaluate the recommendations presented in this 
report. 
 

Site Conditions:  At the time of our current field exploration, the site conditions were similar to 
those described in our previous report.  A drainage outlet from a culvert below Highway 6 has 
been identified through about the middle of the property, see Figure 1.  There is a moderately 
steep riverbank slope beyond the planned building locations along the northwest side of the 
Eagle River.  Elevation differences across the individual building foot-prints is about 3 to 10  
or 12 feet. 
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Subsurface Conditions:  The subsurface conditions at the site were evaluated by excavating 
five exploratory pits at the approximate locations shown on Figure 1.  The number of pits and 
their locations were selected and dug with a backhoe by the client.  Our previous boring 
locations, as well as the previous H-P Geotech boring locations, are also shown on Figure 1. 
 

The logs of the current pits are presented on Figure 2.  The subsoils encountered were somewhat 
variable and, in general, below up to 1 foot of topsoil, consisted of 7 feet of fill at Pits 2 and 3 or 
1½ to 13½ feet of loose, silty to very silty sand overlying dense, silty sandy gravel and cobbles 
below depths from ½ to 14½ feet.  At Pit 2, below 1 foot of topsoil and 3 feet of fill, stiff sandy 
to very sandy silty clay was encountered underlain at a depth of 7½ by hard, claystone/siltstone 
bedrock down to the Pit 2 depth of 9 feet.  The dense, silty sandy gravel and cobble (coarse 
granular soils) included boulders and extended down to the maximum depth explored at Pits 1 
and 3 through 5 of 15 feet.  The claystone/siltstone bedrock is the Eagle Valley Evaporite 
Formation.  Based on our experience in the area, the bedrock is not expansive but should be 
further evaluated as needed. 
 

Results of swell-consolidation testing performed on relatively undisturbed samples of the fine 
grained soils, presented on Figures 4 through 7, indicate moderate to high compressibility under 
conditions of loading and wetting and a low to moderate collapse potential when wetted under  
a constant 1,000 psf surcharge.  Results of a gradation analyses performed on disturbed bulk 
samples of the coarse granular soils (minus 3-inch fraction) obtained from the pits are presented 
on Figure 7.  The laboratory testing is summarized in Table 1.  
 

No groundwater was observed in the pits at the time of excavation and the soils were slightly 
moist to moist, and the claystone/siltstone bedrock was slightly moist.  
 

Foundation Bearing Conditions:  The bearing soils expected to be encountered at building 
excavation subgrades will vary from unsuitable fill to low bearing and compressible fine grain 
soils to dense coarse granular soils depending on the building location.  Spread footings (or well 
reinforced structural slabs) bearing on the natural soils or on properly placed and compacted 
structural fill can be used for foundation support of the buildings, with some risk of settlement in 
the fine grained soils and deeper fill areas.  A lower risk of foundation movement would be to 
bear the footings entirely on the underlying dense coarse granular soils or bedrock such as by 
subexcavation or use of a deep foundation system such as helical piers and/or drilled piers.   
 

We understand spread footings with a uniform design criteria for all the buildings is the desired 
approach for the foundation system.  This can be done by designing the footings for a relatively  
low soil bearing pressure and removing all existing fill (e.g. at Pit 5 and previous Boring 4) and 
either extending the footings down to suitable natural soils or re-establishing design footing 
bearing elevation with compacted structural fill.  In fine grained bearing soil area (e.g. at Pits 1  
and 2), sub-excavation of a depth (typically 3 feet) of the compressible fine grained soils and  
 
replacement with compacted structural fill should be done to reduce foundation settlement and 
building distress. 
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All structural fill below footing (and floor slab) areas should be properly processed, and placed 
and compacted.  The structural fill can consist of the onsite soils excluding of debris, topsoil and  
oversized (plus 6-inch) rocks.  The on-site coarse granular soils or similar granular material 
(minus 6-inch fraction) or CDOT Class 2, 5 or 6 aggregate base course is preferred for ease of 
construction and to help reduce settlements.  The onsite fine grained (and possibly fill) soils can 
be used as the structural fill but may be difficult to process and compact.  The need for structural 
fill and suitability of the on-site soils as structural fill below footing (and floor slab) areas should 
be further evaluated at the time of construction.   
 

Similar subgrade preparation and removal and replacement of fine grained soils (typically 2 to  
3 feet) and replacement with structural fill as discussed above should also be observed for floor 
slabs on grade.  It may be feasible to remove a partial depth of the fill and replace with a geo-
grid and compacted structural fill, but needs to be further evaluate at the time of construction.  
Structural floor slabs over crawlspace, commonly used in area, would provide a relatively low 
risk of floor movement.   
 

It appears that obtaining additional subsoil information of the bearing soils at each individual 
building site, prior to construction and/or at the time of the building foundation excavation, is 
desirable to better evaluate the needed subgrade preparation.  This could be done by backhoe  
pits or borings. 
 

Recommendations:  The previous foundation design recommendations provided in our 2023 
report remain applicable.  The buildings can be designed on be supported on spread footings or 
well reinforced structural slabs using an allowable soil bearing pressure of 1,500 psf for bearing 
on the natural soils or compacted structural fill.  Settlements similar to those discussed in our 
previous report are expected with the lower settlement potential for bearing on the dense coarse 
granular soils.  The structural fill should be placed and compacted as discussed on page 4 of  
our previous report.  We should evaluate the foundation bearing conditions at the time of 
construction, approve any structural fill material planned to be placed below footing (and floor 
slab) areas, and test structural fill compaction on a regular basis during placement. 
 

For the access roads/drives, we understand the buildings will be constructed and sold as the 
project progresses, and the roads/drives subjected to construction traffic.  For this condition we 
recommend a pavement section consisting of a minimum 4 inches of asphalt pavement on  
12 inches of CDOT Class 6 base course, or a minimum 4 inches of asphalt on 6 inches of CDOT 
Class 6 base course on 8 inches of CDOT Class 2 sub-base (minus 3-inch base course) should be 
used.  These recommended pavement sections assume some construction traffic loading but the 
section with the granular sub-base (minimum 8 inches of CDOT Class 2 material) should hold  
up better to the construction traffic.  Also, it may be desirable to delay placing the surface layer 
of the asphalt paving until the end of the construction when the building has been completed.   
For automobile only parking areas, the pavement section can consist of 3 inches of asphalt on  
 
8 inches of CDOT Class 6 base course.  Other applicable recommendations provided on pages  
6 and 7 of our previous report should also be observed.  
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TABLE 1 

SUMMARY OF LABORATORY TEST RESULTS 
 

Project No. 23-7-513 
 

SAMPLE LOCATION NATURAL 
MOISTURE 
CONTENT 

NATURAL 
DRY 

DENSITY 

GRADATION 
PERCENT 

PASSING NO. 
200 SIEVE 

ATTERBERG LIMITS UNCONFINED 
COMPRESSIVE 

STRENGTH SOIL TYPE PIT DEPTH 
GRAVEL SAND 

LIQUID LIMIT PLASTIC 
INDEX (%) (%) 

 (ft) (%) (pcf)   (%) (%) (psf) 

1 5 12.3 91   79    Sandy Slightly Clayey Silt  

 9½ 13.3 90       Silty Sand 

           

2 5 8.6 101       Very Sandy Silty Clay 

           

3 4 - 5 0.9  70 22 8    Slightly Silty Sandy Gravel 

           

5  6½ - 7½  4.4  51 28 21    Silty Sandy Gravel 

           

           

           

           

           

           

 


	SKM_C450i24102316420.pdf
	23-7-513 (10-21-24) Supplemental Subsoil tsudy.pdf
	23-7-513 (10-21-24) SupplementalSubsoil Study.pdf
	Parcel 1 Red Mtn Ravel (23-7-513).pdf
	Sheets and Views
	237513-01-Fig 1
	237513-02 to 03-Fig 2
	237513-02 to 03-Fig 3
	237513-04 to 06-Fig 4
	237513-04 to 06-Fig 5
	237513-04 to 06-Fig 6
	237513-07-Fig 7


	23-7-513 (09-09-24) Table 1.pdf




