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Tech Contractors 
3575 Kenyon Street, Suite 200 
San Diego, California 92110 
 
Attn:  Raul Guzman 
 
Re: Pavement Recommendations - Revised 
 The Estates at Rolling Hills Ranch at Meridian Ranch - Filing No. 2 

El Paso County, Colorado 
Entech Job No. 222155 

 
Dear Mr. Guzman: 
 
As requested, Entech Engineering, Inc. has obtained samples of the subgrade soils from sections 
of the roadways in the Estates at Rolling Hills Ranch at Meridian Ranch subdivision, Filing No. 2, 
in El Paso County, Colorado. Subsurface Soil Investigation and laboratory testing to determine 
the pavement support characteristics of the soils were performed. This letter presents the results 
of the laboratory testing and provides pavement recommendations for the roadways. 
 
Project Description 

The roadways in Filing No. 2 consist of sections of Sunrise Ridge Drive, Highland Crest Drive, 
Estate Ridge Drive, and Cypress Meadow Drive, along with the cul-de-sacs named Crescent 
Creek Drive, Cypress Meadow Drive, Sage Mesa Way and Estate Ridge Drive. The site layout 
and the locations of the test borings drilled at appropriate spacings are shown on the Test Boring 
Location Map, Figure 1. 
 
Subgrade Conditions 

Sixteen exploratory test borings were drilled in the roadways to depths of approximately 5 to 10 
feet bgs.  The Boring Logs are presented in Appendix A.  Sieve Analysis and Atterberg Limit 
testing were performed on the subgrade soil samples obtained from the test borings for the 
purpose of classification.  Two soil types and two bedrock types were encountered in the test 
borings.  The soils encountered at subgrade depth consisted of three general soil types; Type 1; 
silty to clayey sand, Type 2; very clayey sand, Type 3; silty to very silty to clayey sandstone 
bedrock. The Type 4 soils consisted of sandy to very sandy claystone bedrock and were 
encountered at depths which are beneath the subgrade influence zone. Soil Types 1 and 3 were 
grouped into one soil category, (denoted as Soil Type 1/3), due to their similar characteristics. 
This report evaluates and presents recommendations for Type 1/3 and Type 2 soils for all of the 
roadway sections.   
 
Sieve analyses performed on Type 1/3 soils indicated the percent passing the No. 200 sieve 
ranged from approximately 14 to 37 percent. Sieve analysis on the Type 2 soils ranged from 
approximately 37 to 43 percent. Atterberg Limit Tests performed on the Type 1/3 soils resulted in 
Liquid Limits ranging from no-value to 34 percent and Plastic Indexes of non-plastic to 18 percent.  
Atterberg Limit Tests performed on the Type 2 soils exhibited liquid limits of 31 to 38 percent and 
plastic indexes of 9 to 18 percent. The Type 1/3 subgrade soils classified as A-2-6, A-2-4, A-1-b 
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and the Type 2 Soils classify as A-6 and A-4 soils, based on the AASHTO classification system. 
The Type 1 and 3 soils have good pavement support characteristics. The Type 2 soils generally 
have poor pavement support characteristics. The Type 4 soils were encountered below the 
subgrade influence zone. Sulfate testing indicated that the soils exhibit a negligible potential for 
sulfate attack. Groundwater was not encountered in the test borings. 
 
Swell testing was performed on several samples of the site subgrade soils, based on their Plastic 
Indexes. Volume changes of 0.0 to 1.0 percent indicate low expansion and consolidation 
potentials. Higher swells were encountered in the Type 4 claystone; however, the claystone was 
encountered below the subgrade influence zone. Based on the low volume changes of the 
subgrade soils, mitigation due to expansive soils is not required on this site. Laboratory test results 
are presented in Appendix B and are summarized on Table 1. 
 
California Bearing Ratio (CBR) testing was performed on two samples of Soil Type 1/3 and Soil 
Type 2 to determine the support characteristic of the subgrade soils for the roadway sections. 
The results of the CBR testing, are presented in Appendix B and summarized as follows: 
 

Soil Type 1/3 – Clayey Sand  
CBR #1 

 Soil Type 2 – Very Clayey Sand 
CBR #2 

R @ 90% = 40.0  R @ 90% = 7.5 
R @ 95% = 71.0  R @ 95% = 10 

Use R = 50.0 for design  Use R = 10.0 for design 
   

Classification Testing  Classification Testing 
Liquid Limit 24  Liquid Limit 31 
Plasticity Index 9  Plasticity Index 17* 
Percent Passing 200 25.0  Percent Passing 200 42.5* 
AASHTO Classification A-2-4  AASHTO Classification A-6 
Group Index 0  Group Index 3 
Unified Soils Classification SC  Unified Soils Classification SC 

 
*Values in excess of the limits set forth per the El Paso County Pavement Design Criteria. Mitigation will be 
required. Mitigation specifics will follow 

 
Pavement Design 

The CBR testing was used to determine pavement sections for this site. The pavement sections 
were determined utilizing the El Paso County “Pavement Design Criteria and Report”. ESAL 
values were obtained from the Traffic Impact Study performed by LSC Transportation 
Consultants, LLC dated June 28, 2020, LSC Job No. 204400. The recommended street 
classifications are also shown in Figure No. 1. The cul-de-sac portions of Crescent Drive, Cypress 
Meadow Drive, Sage Mesa Way and Estate Ridge Drive classified as an urban local (low-volume) 
roadways, which used an 18k ESAL value of 36,500 for design. Sunrise Ridge Drive, Highland 
Crest Drive and the remaining portions of Cypress Meadow Drive and Estate Ridge Drive classify 
as urban local roads, which used an 18K ESAL value of 292,000 for design. Pavement 
alternatives for asphalt over aggregate basecourse and cement stabilized subgrade sections are 
provided. Design parameters used in the pavement analysis are as follows: 
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Reliability,   
     Urban Local Low Volume 80% 
     Urban Local 80% 
Serviceability Index  
     Urban Local Low Volume 2.0 
     Urban Local 2.0 
Resilient Modulus Soil Type 1 13,168 psi 
Resilient Modulus Soil Type 2 3,562 psi* 
"R" Value Subgrade Soil Type 1 50.0 
"R" Value Subgrade Soil Type 2 10.0* 
Structural Coefficients:  
     Hot Bituminous Pavement 0.44 
     Aggregate Basecourse 0.11 
     Cement Stabilized Subgrade 0.11 

 
*All areas with Soil Type 2 at subgrade depth will be replaced with Type 1 soils. Designs are based on 
 Type 1 values only. 

 
Pavement calculations are attached in Appendix C. Pavement sections recommended for this 
phase of the filing are summarized as follows: 
 

Pavement Sections – Soil Type 1/3 

Urban Local (low volume) – ESAL = 36,500 
Crescent Creek Drive, Cypress Meadow Drive and Sage Mesa Way, Estate Ridge Drive, cul-

de-sac portions 

Alternative Asphalt (in) Basecourse (in) 
Cement Stabilized 

Subgrade (in.) 
1. Asphalt Over Basecourse 3.0* 4.0* -- 
2. Asphalt Over Cement Subgrade          4.0 -- 8.0 

Urban Local – ESAL = 292,000 
Sunrise Ridge Drive, Highland Crest Drive, Cypress Meadow Drive, Estate Ridge Drive 

Alternative Asphalt (in) Basecourse (in) 
Cement Stabilized 

Subgrade (in.) 
1. Asphalt Over Basecourse 3.0* 8.0* -- 
2. Asphalt Over Cement Subgrade          4.0 -- 8.0 

 
* Minimum sections per the El Paso County Pavement Design Criteria – Full depth sections are not allowed. 
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Mitigation 

El Paso County criteria requires mitigation of expansive soils for roadway subgrade that have a 
swell of 2 percent or greater with a 150 pound per square foot surcharge. Based on the swell 
testing, mitigation for expansive soils will not be required on this site.  
 
The Type 2 soils do not meet the CTS Criteria for the Plasticity Index or for the sieve analysis. In 
the areas with Type 2 soils, it is recommended that 18 inches of the Type 2 soils be removed and 
replaced with Type 1 soils. The approximate extents of the Type 2 soils are shown in Figure No. 
1. The approximate locations for mitigation will be field determined. 
 
Roadway Construction - Full Depth Asphalt and Asphalt on Aggregate Basecourse 
Alternatives 

Prior to placement of the asphalt, the subgrade should be proofrolled and compacted to a 
minimum of 95 percent of its maximum Modified Proctor Dry Density, ASTM D-1557 at ± 2 percent 
of optimum moisture content or to 95% of its Maximum Standard Proctor Dry Density, ASTM D-
698 at 0 to 4 percent over optimum moisture content.  Any loose or soft areas should be removed 
and replaced with suitable materials.  Basecourse materials should be compacted to a minimum 
of 95 percent of its maximum Modified Proctor Dry Density, ASTM D-1557 at ± 2 percent of 
optimum moisture content.  Special attention should be given to areas adjacent to manholes, inlet 
structures, and valves. 
 
Roadway Construction – Cement Stabilized Subgrade Alternative 

Prior to placement of the asphalt, the subgrade shall be stabilized by addition of cement to a depth 
of at least 8 inches, as determined by Roadway Classification. The depth of the required cement 
stabilized subgrade is shown in the previous table. The amount of cement applied shall be 2.0 
percent (by weight) of the subgrade’s maximum dry density as determined by the Modified Proctor 
Test (ASTM D-1557) and Maximum Standard Proctor Test (ASTM D-698) based on laboratory 
cement stabilization testing.  The cement should be spread evenly on the subgrade surface and 
be thoroughly mixed into the subgrade over the appropriate 8-inch depth such that a uniform 
blend of soil and cement is achieved.  Prior to application or mixing of the cement, the upper 8- 
inches of subgrade should be thoroughly moisture conditioned to the soil’s optimum water content 
or as much as 2 percent more than the optimum water content as necessary to provide a 
compactable soil condition.   Densification of the cement-stabilized subgrade should be completed 
to obtain a compaction of at least 95 percent of the subgrade maximum dry density as determined 
by the Modified Proctor Test (ASTM D-1557).  Satisfactory compaction of the subgrade shall 
occur within 90 minutes from the time of mixing the cement into the subgrade. 
 
The following conditions shall be observed as part of the subgrade stabilization: 
 

 Type I/II cement as supplied. A local supplier shall be used.  All cement used for 
stabilization should come from the same source.  If cement sources are changed a new 
laboratory mix design should be completed. 

 
 Moisture conditioning of the subgrade and/or mixing of the cement into the subgrade shall 

not occur when soil temperatures are below 40o F. Cement treated subgrades should be 
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maintained at a temperature of 40o F or greater until the subgrade has been compacted as 
required. 
 

 Cement placement, cement mixing and compaction of the cement treated subgrade should 
be observed by a Soils Engineer.  The Soils Engineer should complete in-situ compaction 
tests and construct representative compacted specimens of the treated subgrade material 
for subsequent laboratory quality assurance testing. 
 

 Pending the results of the field density testing, microfracturing of the stabilized subgrade 
will likely be required. Soil strengths in excess of 200 psi require microfracturing. 

 
If significant grading is performed, the soils at subgrade may change.  Modification to the 
pavement sections should be evaluated after site grading is completed. 
 
Based on the soils encountered, subgrade soil problem areas, if any, will be identified at proof 
roll.  We do not anticipate issues with the subgrade in regards to shallow water, frost susceptible 
soils, groundwater or drainage conditions, soluble sulfates, or cold weather construction. 
 
In addition to the above guidance, the asphalt, cement, subgrade conditions, compaction of 
materials and roadway construction methods shall meet the El Paso County specifications. 
 
We trust that this has provided you with the information you required.  If you have any questions 
or need additional information, please do not hesitate to contact us. 
 
Respectfully Submitted, 
 
ENTECH ENGINEERING, INC. Reviewed by: 
 
 
 
 
Daniel P. Stegman Austin M. Nossokoff, P.E. 
 
DPS/lu 
 
Encl. 
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