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1 Introduction 

Entech Engineering, Inc. (Entech) completed a subsurface investigation for the pavement design 

for Rainy Creek Trail, Triple Tree Street, and Turkey Flat Lane in the Trails at Aspen Ridge 

subdivision in El Paso County, Colorado. This report describes the subsurface investigation 

conducted for the proposed roadway and construction recommendations. Entech participated in 

this project as a consultant to COLA, LLC. The contents of this report, including the pavement 

design recommendations, are subject to the limitations and assumptions presented in Section 7. 

2 Project Description 

The proposed improvements include Rainy Creek Trail, Triple Tree Street, and Turkey Flat Lane 

within the Trails at Aspen Ridge subdivision (Figure 1). At the time of our subsurface exploration 

program, the proposed roadways had been rough-graded. The proposed roadway will travel 

between surrounding properties comprised of vacant land and land being developed for future 

residential lots. Based on the development plans, Rainy Creek Trail, Triple Tree Street, and 

Turkey Flat Lane are designated as local roadways.  

3 Subsurface Explorations and Laboratory Testing 

3.1 Subsurface Exploration Program 

Subsurface conditions at the project site were explored by 7 test borings, designated TB-1 through 

TB-7, drilled on August 1, 2024. The locations of the test borings are shown on the Site and 

Exploration Plan (Figure 2). The borings were drilled to depths of 5 to 10 feet below the existing 

ground surface (bgs). The drilling was performed using a truck-mounted, continuous flight auger 

drill rig supplied and operated by Entech. Descriptive boring logs providing the lithologies of the 

subsurface conditions encountered during drilling are presented in Appendix A. Groundwater 

levels were measured in each of the open boreholes at the conclusion of drilling. 

Soil and bedrock samples were obtained from the borings utilizing the Standard Penetration Test 

(ASTM D1586) using a split-barrel California sampler. Results of the Standard Penetration Test 

(SPT) are included on the boring logs in terms of N-values expressed in blows per foot (bpf). Soil 

and bedrock samples recovered from the borings were visually classified and recorded on the 

boring logs. The soil classifications were later verified utilizing laboratory testing and grouped by 

soil type. The soil type numbers are included on the boring logs. It should be understood that the 
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Laboratory test results are presented in Appendix B and are summarized in Table B-1. 

4.2 Groundwater 

Groundwater was not encountered in the test borings. Groundwater fluctuations are likely and will 

depend on seasonal variations, local precipitation, runoff, and other factors. We do not anticipate 

groundwater to affect the proposed construction. 

5 Pavement Design Recommendations 

Pavement design recommendations were made in accordance with the El Paso County 

Engineering Criteria Manual. 

5.1 Subgrade Conditions 

California Bearing Ratio (CBR) testing was performed on one representative samples of the 

subgrade silty sand fill (Soil Type 1) from TB-1 to determine the support characteristic of the 

subgrade soils for the roadway section. The results of the CBR testing are presented in Appendix 

B and summarized in Exhibit 1. 

5.2 Swell Mitigation 

El Paso County recommendations require swell mitigation of expansive soils criteria for roadway 

subgrade with swell testing results greater than 2% under a 150 pounds per square foot (psf) 

surcharge. Based on the swell testing completed and given the classification of the soils, 

mitigation for expansive soils is not required on this site. 

Exhibit 1: Subsurface Laboratory Testing Summary 
Design Parameter Value 
Soil Type  Clay, Slightly Sandy 
CBR at 95% 1.98 
Design CBR  2.0 
Liquid Limit 47 
Plasticity Index 22 
Percent Passing 200 87.3 
AASHTO Classification A-7-6 
Group Index 0 
Unified Soils Classification CL 
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6.3 Concrete Degradation Due to Sulfate Attack 

Sulfate solubility testing was conducted on several samples recovered from the test borings to 

evaluate the potential for sulfate attack on concrete. The test results indicated less than 0.01% to 

0.32% soluble sulfate (by weight). The test results indicate the sulfate component of the in-place 

soils presents a low exposure threat to concrete placed below the site grade.   

Type I/II or Type 1L cement is recommended for concrete on the site. To further avoid concrete 

degradation during construction, it is recommended that concrete not be placed on frozen or wet 

ground. Care should be taken to prevent the accumulation or ponding of water in the foundation 

excavation prior to the placement of concrete. If standing water is present in the foundation 

excavation, it should be removed by ditching to sumps and pumping the water away from the 

foundation area prior to concrete placement. If concrete is placed during periods of cold 

temperatures, the concrete must be kept from freezing. This may require covering the concrete 

with insulated blankets and adding heat to prohibit freezing. 

6.4 Construction Observation 

Subgrade preparation for pavement structures should be observed by Entech in order to verify 

that (1) no anomalies are present, (2) materials similar to those described in this report have been 

encountered or placed, and (3) no soft spots, expansive or organic soil, or debris are present in 

the pavement subgrade prior to paving.  
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7 Closure 

The subsurface investigation, geotechnical evaluation, and recommendations presented in this 

report are intended for use by COLA, LLC with application to Trails at Aspen Ridge, Filing No. 3 

Phase 2 roadways paving project in El Paso County, Colorado. In conducting the subsurface 

investigation, laboratory testing, engineering evaluation, and reporting, Entech Engineering, Inc. 

endeavored to work in accordance with generally accepted professional geotechnical and 

geologic practices and principles consistent with the level of care and skill ordinarily exercised by 

members of the geotechnical profession currently practicing in the same locality and under similar 

conditions. No other warranty, expressed or implied, is made. During final design and/or 

construction, if conditions are encountered that appear different from those described in this 

report, Entech Engineering, Inc. requests to be notified so that the evaluation and 

recommendations presented herein can be reviewed and modified as appropriate. 

If there are any questions regarding the information provided herein, or if Entech Engineering, 

Inc. can be of further assistance, please do not hesitate to contact us. 
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PROJECT DATA
Project Location:Trails at Aspen Ridge, Filing No. 3, Soil Type 1
Job Number: 2340367

DESIGN DATA   
Equivalent (18-kip) Single Axle Load Applications (ESAL): ESAL (W18) = 292,000
Design CBR  CBR = 2  

Standard Deviation  So = 0.44  
Loss in Serviceability �¨�S�V�L��� 2.0
Reliability Reliability = 80
Reliability (z-statistic) ZR = -0.84
Soil Resilient Modulus MR = 3,000 psi

Required Structural Number (SN): SN = 3.60

DESIGN EQUATIONS
Resilient Modulus
If using CBR: If using R-Value:
MR = (CBR) x 1,500 MR = 10[(S

1
 +  18.72) / 6.24]  where: S1 = [(R-value - 5) / 11.29] + 3 

Required Structural Number

Pavement Section Thickness
SN* = C1D1 + C2D2 where: C1 = Strength Coefficient - HMA

C2 = Strength Coefficient - ABC
D1 = Depth of HMA (inches)
D2 = Depth of ABC (inches)

RECOMMENED THICKNESSES
Layer SN*i SN

1 C1 = 0.44 5.5 inches 2.420
2 C2 = 0.11 12.0 inches 1.320

SN* = 3.740 3.60
Pavement SN > Required SN, Design is Acceptable

 

Structural Layer Thickness (D*i)

FLEXIBLE PAVEMENT DESIGN

Material
HMA

-
ABC

FIG.  C-1



PROJECT DATA
Project Location:Trails at Aspen Ridge, Filing No. 3, Soil Type 1
Job Number: 2340367

DESIGN DATA   
Equivalent (18-kip) Single Axle Load Applications (ESAL): ESAL (W18) = 292,000
Design CBR  CBR = 2  

Standard Deviation  So = 0.44  
Loss in Serviceability �¨�S�V�L��� 2.0
Reliability Reliability = 80
Reliability (z-statistic) ZR = -0.84
Soil Resilient Modulus MR = 3,000 psi

Required Structural Number (SN): SN = 3.60

DESIGN EQUATIONS
Resilient Modulus
If using CBR: If using R-Value:
MR = (CBR) x 1,500 MR = 10[(S

1
 +  18.72) / 6.24]  where: S1 = [(R-value - 5) / 11.29] + 3 

Required Structural Number

Pavement Section Thickness
SN* = C1D1 + C2D2 where: C1 = Strength Coefficient - HMA

C2 = Strength Coefficient - ABC
D1 = Depth of HMA (inches)
D2 = Depth of ABC (inches)

RECOMMENED THICKNESSES
Layer SN*i SN

1 C1 = 0.44 6.0 inches 2.640
2 C2 = 0.11 10.0 inches 1.100

SN* = 3.740 3.60
Pavement SN > Required SN, Design is Acceptable

 

FLEXIBLE PAVEMENT DESIGN

FIG.  C-2
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