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1.0 PROJECT INFORMATION

1.1 Project Description 

Item Description 

Project Location 

The project site is located on Weil Road approximately one mile southwest of its 

intersection with N Santa Clara Road in Santa Clara, Guadalupe County, Texas. The Site 

Location Plan is provided in Appendix A.    

Proposed Development 

The project will include the Ann Austin and Hunter Creek Subdivisions. Based on the plat 

for the Subdivisions, we understand they are adjacent and consist of the following: 

 Ann Austin  approximately 174 acres with 833 lots 

 Hunter Creek  approximately 103 acres with 581 lots 

We understand the subdivision will involve the construction of single-family homes and 

associated streets. 

Proposed Construction 

The geotechnical engineering study will pertain to the design and construction of the 

streets within the subdivision. The streets are expected to consist of Secondary/Local 

and Collector streets design as per the City of Santa Clara and Guadalupe design criteria.  

Existing Conditions 

Based on Google Earth aerial imagery, the sites appear to have been used as a rural 

residence and farm. The sites were historically used for agricultural purposes. The 

outbuildings and water tanks are still in place. Currently much of the land has an 

overgrowth of vegetation consisting of shrubs and scattered trees. Density of the 

vegetation varies across the site.   

If the above information is not correct, please contact us so that we can make the necessary 

modifications to this document and our evaluation and recommendations, if needed. 

1.2 Authorization 

This Project was authorized by Mr. Richard Mott with Lennar, on August 1, 2024 by acceptance of 

our Agreement for Services, Nos. P00240902004.00, dated July 16, 2024. 

2.0 EXPLORATION FINDINGS 

2.1 Site Conditions 

The Site consists of approximately 277 acres of land with approximately 1,414 lots across both 

Subdivisions. Based on Google Earth aerial imagery, the site appears to be a farm with a 

residence and outbuildings. The land was previously used for agricultural purposes but currently 

much of the land has overgrowth of vegetation consisting of shrubs and scattered trees. Density 

of the vegetation varies across the site. A radio tower, multiple structures, and two stock ponds 

are mapped on the property, 

2.2 Site Geology 

We reviewed the Geologic Atlas of Texas to determine the geologic setting of the project site and 

surrounding area. Our review indicated the project site is located within Pecan Gap Chalk (Kpg) 

of Cretaceous geologic age. This formation generally consists of chalk and chalky marl that 

weathers into a moderately deep soil. The thickness of this formation generally ranges from 100 
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to 400 feet. The Pecan Gap Chalk is known to contain expansive clay soils in the area of the 

project site. 

2.3 Subsurface Stratigraphy 

Subsurface conditions within the limits of the project were evaluated by drilling forty-six 

exploratory borings at the approximate locations shown on the Boring Location Plan in Appendix 

A. Due to rough terrain access, boring B-39 was not drilled at the time of this report. 

Samples obtained during our field exploration were transported to our laboratory where they were 

reviewed by geotechnical engineering personnel. Representative samples were selected and 

tested to determine pertinent engineering properties and characteristics for use in our evaluation 

of the project site. Based on the information developed during our field exploration and laboratory 

testing, we have determined the stratigraphy of the site is generally as shown on the logs of boring 

in Appendix A. 

The boring logs presented in Appendix A represent our interpretation of the subsurface conditions 

at each individual boring location. Our interpretation is based on tests and observations performed 

during drilling operations, visual examination of the soil samples by a geotechnical engineer, and 

laboratory tests conducted on the retrieved soil samples. The USCS classifications shown on the 

boring logs represent classifications based on either visual examination, laboratory testing, or 

both. The lines designating the interfaces between various strata on the boring logs represent the 

approximate strata boundary. The transition between strata may be more gradual than shown, 

especially where indicated by a broken line.  All data should only be considered accurate at the 

exact boring locations. 

2.4 Subsurface Water Conditions 

Subsurface water was not detected either during or upon completion of our exploratory borings. 

Upon completion of subsurface water observations, the boreholes were backfilled with the spoils 

generated during drilling operations. 

is generally present year-

source that is temporary. Permanent subsurface water is generally present year-round, which 

may or may not be influenced by seasonal changes in climate, precipitation, vegetation, surface 

runoff, water levels in nearby water bodies, and other factors.  The subsurface water level below 

the site may fluctuate up or down in response to such changes and may be at different levels than 

indicated on the exploration logs at times after the exploration.  Temporary subsurface water 

generally develops as a result of seasonal and climatic conditions. 

The Sandy Lean Clay (CL), Sandy Fat Clay (CH), Sandy Silty Clay (CL-ML), Clayey Sand (SC), 

and Silty Clayey Sand (SC-SM) strata observed at the boring locations are preferential pathways 

for the transfer of subsurface water. These materials may be present elsewhere at the site and at 

similar or different depths. The contractor should check for subsurface water before 

commencement of excavation activities. 
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3.0 GEOTECHNICAL CONSIDERATIONS

The following geotechnical considerations have been prepared based on the information 

developed during this Project, our experience with similar projects, and our knowledge of sites 

with similar surface and subsurface conditions.  

3.1 Corrosion Considerations 

According to the 2021 IBC, concrete that is exposed to sulfate-containing solutions should be 

designed in accordance with ACI 318.  To evaluate the potential for sulfate exposure, laboratory 

testing was conducted on material samples recovered during the field exploration to assess the 

corrosivity risk of the soil at the boring locations. Soil samples were submitted to an analytical lab 

to determine the sulfate content.  The results of the laboratory tests are presented in the following 

table. 

Boring No. 
Sample Depth 

(ft.) 

% Sulfate 

by Mass 

ACI 318-19 

Exposure Class 

B-04 2½ - 4 0.03 S0 

B-10 2½ - 4 0.03 S0 

B-15 2½ - 4 <0.02 S0 

B-19 ½ -2 0.03 S0 

B-25 2½ - 4 0.02 S0 

B-28 4½ - 6 0.02 S0 

B-34 2½ - 4 0.03 S0 

B-37 ½ - 2 <0.02 S0 

B-44 ½ - 2 <0.02 S0 

CBR-1 0 - 2 <0.02 S0 

CBR-2 0 - 2 <0.02 S0 

CBR-3 0 - 2 <0.02 S0 

CBR-4 0 - 2 <0.02 S0 

The sulfate test results indicate that the sulfate exposure level across the site is Class S0, which 

infers that sulfate exposure to lime treatment or concrete is not an issue.   

4.0 EARTHWORK RECOMMENDATIONS 

4.1 Subgrade Preparation and Stabilization 

The intended performance of earth supported elements such as foundations and utilities are 

contingent upon following the earthwork recommendations and guidelines outlined in this section. 

Earthwork activities on the project should be observed and evaluated by TTL personnel.  The 

evaluation of earthwork should include observation and testing of all fill and backfill soils placed 

at the site, along with subgrade preparation beneath the residential structures, pavements, and 

other areas to receive fill materials. 

Please note that mass grading for the subdivision had not been performed before drilling 

of TTL exploratory borings at the site.   



Ann Austin and Hunter Creek Subdivisions January 22, 2025 
TTL Project No. 00240902004.00 Page 4

 

© 2025, TTL, Inc.  

If possible, site development should be performed during seasonably dry weather (typically May 

through October), and excavation and site preparation should not be performed during or 

immediately following periods of heavy precipitation or freezing temperatures.  Positive surface 

drainage should be maintained during grading operations and construction to prevent water from 

ponding on the surface.  Surface water run-off from off-site areas should be diverted around the 

site using berms or ditches.  The surface can be rolled smooth to enhance drainage if precipitation 

is expected but should then be scarified prior to resuming fill placement operations.  Subgrades 

damaged by construction equipment should be promptly repaired to avoid further degradation in 

adjacent areas and water ponding.  Our geoprofessional should provide recommendations for 

treatment if the subgrade materials become wet, dry, or frozen.  When work activities are 

interrupted by heavy rainfall, fill operations should not be resumed until the moisture content and 

density of the previously placed fill materials are as recommended in this report.  The following 

earthwork recommendations must be performed prior to pavement and utility construction.   

4.1.1 Stripping 

Subgrade preparation should begin with stripping the existing vegetation and any otherwise 

unsuitable materials from planned construction areas. 

 Stripping should extend at least 3 feet (horizontal) beyond the construction limits 

or to the property lines, whichever is less.  Due to the tree and brush vegetation at 

the site, the stripping depth may need to be at least 12 to 18 inches to completely 

grub and remove the roots. 

 Organic-laden strippings including root masses and loose topsoil should be 

removed from the site or disposed of at designated on-site areas located outside 

the limits of current or future development. 

4.1.2 Proof-rolling 

After stripping and excavating to the design subgrade elevation, the stability of exposed 

subgrades in areas to receive fill should be evaluated by proof-rolling.  The stability of subgrades 

exposed by cutting to final grades should also be evaluated by proof-rolling.   

 Perform proof-rolling with a rubber-tired vehicle having a gross vehicle weight of 

at least 20 tons (such as a loaded tandem-axle dump truck, or similar size/weight 

construction equipment). 

 Proof-rolling equipment should make multiple closely-spaced overlapping passes 

in perpendicular directions over the subgrade at a walking pace. 

 The subgrade should be relatively smooth and free of wheel ruts, sheepsfoot roller 

dimples, loose clods of soil, or loose gravel; and the subgrade should not be 

desiccated, cracked, wet, or frozen. 

 A TTL geotechnical engineer or their representative should observe the proof-

rolling to identify, document, and mark areas of unstable subgrade response, such 

as pumping, rutting, or shoving, if any. 
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4.1.3 Subgrade Stabilization

Unstable subgrades should be stabilized as recommended below.  

 Undercut soft, weak, and unstable soils by excavating below subgrade level to 

expose stable soils.  The excavated soil can be used to restore the excavation 

subgrade, provided that the soils are relatively free and clean of deleterious 

material or materials exceeding 3 inches in maximum dimension.  The excavated 

soil, or imported fill soil, shall be placed in maximum 6-inch compacted lifts.  Each 

lift of soil shall be moisture conditioned between plus or minus ±2 percentage 

points of the optimum moisture content and compacted to at least 95 percent of 

the maximum dry density determined in accordance with the Standard compaction 

effort (ASTM D 698).  If undercutting deeper than about 3 feet is needed, contact 

TTL. 

 Soil subgrade areas requiring fill placement should be scarified to a depth of about 

8 inches and moisture conditioned between ±2 points of the optimum moisture 

content.  The moisture conditioned subgrade should then be compacted to at least 

95 percent of the maximum dry density determined in accordance with ASTM D 

698.  The subgrade should be moisture conditioned just prior to fill placement so 

the subgrade maintains its compaction moisture levels and does not dry out.   

 On-site soils (general fill), Select Fill or Granular Select Fill soil should be placed 

to achieve the desired elevation as described in Section 4.2 of this report. 

4.1.4 Underground Storage Tanks and Septic Tanks 

Underground storage tanks, septic tanks, and any associated piping should be excavated and 

completely removed. On-site soils (i.e., general fill) or select fill meeting the specifications 

provided in Section 4.2 of this report should then be placed to the match the desired final grade. 

It is likely that the excavation required to remove these tanks and piping will result in 

excavation depths greater than 5 feet. Even with proper compaction, it is likely that fill soils 

placed within this excavation will experience settlement over time. As a result, residential 

foundations, pavements, and/or utilities may be adversely affected by that settlement. 

Once final grades are determined and the tanks and piping are removed, an evaluation 

should be undertaken to determine the most appropriate approach for backfilling the 

excavation to ensure that any structures or other facilities constructed over the area 

perform as intended. 

4.1.5 Pond Area 

The area of the existing pond should be drained (if water is present) and the soils within the pond 

be mucked out down to stable soils.  Muck from the pond should be removed from the site or 

disposed of at designated on-site areas located outside the limits of current or future development.  

On-site soils (i.e., general fill) or select fill meeting the specifications provided in Section 4.2 of 

this report should then be placed to the match the desired final grade. It is likely that the 
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excavation required to reach stable soils will result in excavation depths greater than 

5 feet. Even with proper compaction, it is likely that fill soils placed within this excavation 

will experience settlement over time. As a result, residential foundations, pavements, 

and/or utilities may be adversely affected by that settlement. Once final grades are 

determined and the pond is mucked out, an evaluation should be undertaken to determine 

the most appropriate approach for backfilling the excavation to ensure that any structures 

or other facilities constructed over the area perform as intended. 

4.2 Compacted Fill Materials 

Compacted fill materials may consist of general or select fill depending upon its intended use. 

The general fill material may consist of onsite soils or select fill materials. General fill material 

should possess good compaction characteristics that will provide uniform support for pavements 

or other facilities not extremely sensitive to moments. Select fill materials are typically selected 

for specific engineering characteristics and performance criteria. These characteristics and 

criteria are typically dependent on the requirements of the structures or other facilities they are 

intended to support.  

General and select fill materials should be clean and free of any vegetation, roots, organic 

materials, trash or garbage, construction debris, or other deleterious materials. These materials 

should contain stones no larger than 3 inches in maximum dimension. The following table 

provides more specific requirements for general and select fill materials. 

Material 

Type 
Characteristics 

Compaction 

Procedures 

Compaction Control 
1, 2 

GENERAL 
FILL 

Shall consist of CH, CL, SC, GC, SW, or GW as 
defined by ASTM D 2487. 
 
Plasticity Index: Not more than 35. 
 
Maximum allowable organic content: 3 percent 
by weight. 
 
This fill material type shall not be used in 
areas where select fill materials are 
specified. It is not the intent of this material 
to control differential soil movements and it 
shall not be used in areas where control of 
soil movements is required. 
 

Maximum loose lift 
thickness: 8 inches. 
 
Compaction requirement: 
 
Compaction should be at 
least 95 percent of the 
standard Proctor (ASTM D 
698) maximum dry density 
for fill bodies less than 5 feet 
in thickness. 
 
Compaction should be at 
least 95 percent of the 
modified Proctor (ASTM D 
1557) maximum dry density 
for fill bodies 5 feet or 
greater in thickness. 
 
Moisture content at time of 
compaction: within plus to 
minus 3 percent of the 

content. 

General Fill Areas: One 
field test for every 10,000 
square feet per lift, with a 
minimum of two tests per 
lift. 
 
Utility Trenches (in areas 
where Select Fill is not 
required): One field density 
test per every 100 linear 
feet, per lift. 
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Material 

Type 
Characteristics 

Compaction 

Procedures 

Compaction Control 
1, 2 

SELECT 
LEAN CLAY 

FILL 
(COMPACTED 

FILL) 

Maximum particle size: 3 inches. 
 
Maximum gravel and oversize particle content: 
15 percent retained on a ¾-inch sieve. 
 
At least 70 percent of total material (by weight) 
passing the No. 200 sieve 
 
Maximum allowable organic content: 3 percent 
by weight, but large roots are not allowed. 
 
Liquid Limit: Not more than 40. 
 
Plasticity Index: Between 8 and 15. 
 
Designation as a CL in accordance with the 
Unified Soil Classification System (USCS). 

Maximum loose lift 
thickness: 8 inches with 
compacted thickness of 
about 6 inches. 
 
Compaction requirement: 
Compaction should be to at 
least 95 percent of the 
standard Proctor maximum 
(ASTM D 698) dry density for 
non-roadway areas and 
TEX-114-E for roadway 
areas. 
 
Moisture content at time of 
compaction: within minus 2 
to plus 3 percent of the 

content. 

Building Area: One field 
density test every 5,000 
square feet per lift, with a 
minimum of two tests per 
lift. 
 
Pavement Areas and 
Slopes: One field density 
test every 10,000 square 
feet per lift, with a minimum 
of two tests per lift. 
 
Utility Trenches: One field 
density test per structure or 
one test per every 100 
linear feet, per lift. 

SELECT 
GRANULAR 

FILL 
(COMPACTED 

FILL) 

Crushed stone (limestone) meeting Type A, 
Grades 1, 2, or 3; Crushed or uncrushed gravel 
meeting Type B, Grades 1, 2, or 3; Crushed 
concrete meeting Type D, Grades 1, 2, or 3; of 
the 2014 TxDOT Standard Specifications for 
Construction and Maintenance of Highways, 
Streets, and Bridges.  Designation as a GC or GM 
in accordance with the USCS 
 

-

greater than 3 inches in any dimension, at least 
50 percent of total material retained on the No. 
200 sieve, a Liquid Limit (LL) no greater than 40, 
and a PI between 7 and 20.  Designation as a GC 
in accordance with the USCS. 
 
Commercial Grade Base (may locally be referred 

-
produced by some local/regional quarries having 
nothing retained on the 2 inch sieve, at least 60 
percent retained on the No. 40 sieve, at least 80 
percent retained on the No. 200 sieve, an LL no 
greater than 30, and a PI of 7 or less.  
Designation as a GM in accordance with the 
USCS. 

Maximum loose lift 
thickness: 8 inches. 
 
Compaction requirement: 
Compaction should be to at 
least 98 percent of the TEX-
113-E dry density. 
 
Moisture content at time of 
compaction: within minus 2 
to plus 3 percent of the 

content. 

Building Area: One field 
density test every 5,000 
square feet per lift, with a 
minimum of two tests per 
lift. 
 
Pavement Areas and 
Slopes: One field density 
test every 10,000 square 
feet per lift, with a minimum 
of two tests per lift. 
 
Utility Trenches: One field 
density test per structure or 
one test per every 100 
linear feet, per lift. 

1For preliminary planning only. Our technician/engineer should determine the actual test frequency. 
2 In addition, the fill must be stable under the influence of compaction equipment. Heavy construction traffic should not be allowed to 
travel on compacted fill areas, except on designated haul roads, to reduce the potential for damaging a previously compacted fill 
subgrade 

If grading occurs during wet, cool weather, when drying soils is more difficult and time-consuming, 

the grading contractor may have difficulty achieving suitable moisture conditions for proper 

compaction of soil fill. 

The surface of any filled area can experience settlement due to compression of the underlying 

soils, and sometimes additional settlement results from consolidation of thick soil fills due to their 

own self-weight.  For this project, we expect settlements of fills will occur over the course of 

several years after completion of fill placement due to the nature of the on-site soils.  If thicker fills 

are constructed, settlements could continue for longer periods of time after completion of fill 

placement, which could adversely affect utilities, structures, or pavements supported by the fill. 
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4.3 Excavation Conditions

4.3.1 Temporary Slopes and OSHA Soil Types 

The Occupational Safety and Health Administration (OSHA) Safety and Health Standards (29 

CFR Part 1926) require that excavations be constructed in accordance with the current OSHA 

guidelines. The contractor is solely responsible for designing and constructing stable, temporary 

excavations and should shore, slope, or bench the sides of the excavations as required to 

ould evaluate the required excavations 

and the soils exposed by those excavations and determine appropriate means as part of the 

 

OSHA requires that excavations in excess of 5 feet be shored or appropriately sloped. Currently 

available and practiced methods for achieving excavation stability include sloping, benching, 

shoring, and the use of trench shields. In excavations that are less than 20 feet deep, OSHA 

addresses maximum allowable slopes on the Table reproduced below. 

Soil or Rock Type 
Maximum Allowable Slopes (H:V)1 for Excavations Less 

Than 20 Feet Deep2 

Stable Rock Vertical 90° 

Type A3 ¾:1 53° 

Type B 1:1 45° 

Type C 1½:1 34° 

1. Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees 

from the horizontal. Angles have been rounded off. 

2. Slopes or benching for excavations that exceed 20 feet shall be designed by a licensed professional 

engineer. 

3. For Type A soils, a short-term maximum allowable slope of ½:1 (63°) is allowed in excavations that 

are 12 feet deep or less. For excavations deeper than 12 feet, the short-term allowable slope shown 

above applies. OSHA defines short-term as a period of 24 hours or less.  
 

Based on the results of our field and laboratory testing, it is our opinion that the FAT CLAY (CH) 

and LEAN CLAY (CL) soils encountered in our soil borings may be considered as Type B soils. If 

those clay soils become saturated or submerged, they should be downgraded to Type C soils. 

The SANDY FAT CLAY (CH), SANDY LEAN CLAY (CL), SANDY SILTY CLAY(CL-ML), CLAYEY 

SAND (SC) and SILTY CLAYEY SAND (SC-SM) soils encountered in our soil borings may be 

considered as Type C soils. We have provided this information solely as a service to our client. 

The actual OSHA regulations should be consulted prior to any excavations that would be subject 

to OSHA regulations. TTL does not assume responsibility for any construction site safety or the 

compliance with local, state, and federal safety or other regulations. 

4.3.2 Anticipated Excavation Conditions 

The near-surface soils observed at the boring locations are generally Fat Clay and Lean Clay 

soils.  These materials have a firm to hard consistency. The soils encountered at the borings can 

generally be excavated by conventional earthmoving equipment.  
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4.3.3 Drainage During Construction

Water should not be allowed to collect in foundation excavations, on foundation surfaces, or on 

prepared subgrades within the construction area during construction. Excavated areas should be 

sloped toward designated drainage points to facilitate removal of any collected rainwater, 

subsurface water, or surface runoff. Positive surface drainage at the site should be provided to 

reduce infiltration of surface water into subgrades and fill bodies during construction and promote 

prompt removal of water from the project site. 

4.4 Long-Term Drainage Considerations 

4.4.1 General 

Long-term drainage conditions can have a significant impact on the performance of structures, 

pavements, utilities, and other ancillary facilities on a project site. We recommend that site 

drainage be developed such that long-term ponding does not occur except in areas specifically 

designed for such purposes. When establishing final grades, the design team should be reminded 

that in expansive clay environments, it is common for ground surface movements to occur that 

could potentially cause reversal of site drainage patterns and unwanted ponding of surface water. 

We recommend the following be considered: 

 Elevation of the ground surface adjacent to foundations should be at least 6 inches 

below the Finished Floor Elevation unless measures are taken to ensure long-term 

positive drainage away from the structures. 

 The slope of the ground surface away from the structure (if not covered with 

pavement) should be a minimum of 5 percent for a distance of at least 10 feet 

unless measures are taken to ensure long-term positive drainage away from the 

structure. 

 Gutter downspouts should extend at least 5 feet past the edge of the foundations. 

 Sufficient slope of the ground surface should be maintained around pavements 

and other ancillary facilities to ensure long-term positive drainage. 

4.4.2 French Drains 

Based on the lot layout, it is likely the flow lines of the existing topography will affect the potential 

for future subsurface water issues. In addition, transient wet weather springs are common in the 

Cibolo area. These springs may be relatively small in area and based on the 4-inch diameter of 

the geotechnical borings are often not detected in the Geotechnical subsurface exploration. We 

understand the site has a fall of about 50 feet across the site which may require a series of tiered 

French drains. If requested, TTL can provide a cost estimate to provide recommendations for 

French drains. At a minimum, the Civil Engineer should be made aware of the potential for wet 

weather springs and give consideration to the use of French Drains at this site. 
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5.0 INFRASTRUCTURE RECOMMENDATIONS

5.1 Landscape Considerations 

We realize landscaping is vital to the aesthetics of any project and is generally typical for 

residential construction. The owner and design team should be made aware that placing large 

bushes and trees adjacent to the structures and pavements may contribute to future distress. 

Vegetation placed in landscape beds adjacent to the structure should be limited to plants and 

shrubs that will not exceed a mature height of about 3 to 4 feet. Large bushes and trees that will 

generally exceed these heights should be planted at a reasonable distance away from structures 

reaches maturity. 

Watering of vegetation should be performed in a timely and controlled manner and in sufficient 

quantity to maintain healthy vegetative cover. Excessive watering should be avoided as excessive 

irrigation of landscaped areas adjacent to, near or up gradient from foundations and pavements 

can lead to water migration into building pads and base sections. This migration could cause 

moisture fluctuations in the underlying clay subgrade which could result in excessive soil 

movements and loss of subgrade strength. 

5.2 Pavement Design Considerations 

Based on the American Association of State Highway and Transportation Officials (AASHTO) 

design guidelines, Guadalupe County Subdivision Regulations, City of Santa Clara Property 

Subdivision and Land Development Ordinance, and 2013 City of Cibolo Street Pavement 

Standards, the following design parameters were used for design of the pavement sections: 

Acceptable Pavement Structural Sections 

 
Marginal 

Access/Minor Street 

Secondary 

Collector 

Primary 

Collector 

Reliability, % 70 90 90 

Initial Serviceability Index, po 4.2 4.2 4.2 

Terminal Serviceability Index, pt 2.0 2.5 2.5 

Standard Deviation, So 0.45 0.45 0.45 

Design Life, years 20 20 20 

18-kip ESALs 500,000 1,000,000 2,000,000 

Two soil bulk samples were collected to determine the California Bearing Ratio (CBR) value to be 

used for our pavement design recommendations. The locations at which the CBR bulk samples 

were taken are indicated on the Boring Location Plan in Appendix A. We performed CBR tests at 

three compaction levels (i.e. 90%, 95% and 100%) for a total of four CBR tests. Based on 

laboratory test results, CBR values of 5.3, 3.3, 4.1 and 4.5 percent were obtained for the existing 

untreated subgrade compacted to at least 95 percent of the maximum dry density determined 

according to ASTM D 698. The CBR test locations are shown on Exhibit 2, Boring Location Plan. 

Based on these observations and our experience in the area, TTL Recommends that a CBR value 
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of 3.0 percent represent the pavement subgrade conditions at this site. There are a number of 

published correlations relating CBR to the Resilient Modulus (MR). In accordance with the COSA 

and Bexar County design guidelines, we used a Resilient Modulus (MR) = 1,500 times the CBR 

in psi, to convert CBR to MR. 

Lime Series testing was performed on bulk samples collected for this project. Based on the results 

of the tests; we anticipate that 5 percent lime (by weight) will be required for this project to obtain 

a pH of 12.4.  

5.2.1 Flexible Pavement Section Recommendations 

Following are the recommended flexible pavement sections for Marginal Access/Minor Access, 

Secondary Collector and Primary Collector. 

Flexible Pavement System -  

Component 
Marginal Access/Minor Access 

Pavement Material Thickness, inches 

Hot Mixed Asphaltic Concrete 2½ inches 

Prime Coat Yes 

Granular Base Course 
(Type A, Grade 1 or 2) 12 inches 

Lime Treated Subgrade 6 inches 

Required Structural Number 3.18 

Provided Structural Number 3.26 

Required ESALs 500,000 

Provided ESALs 590,576 

  

Flexible Pavement System 

Component 
Secondary Collector 

Pavement Material Thickness, inches 

Hot Mixed Asphaltic Concrete 3 inches 

Prime Coat Yes 

Granular Base Course 
(Type A, Grade 1 or 2) 17½ inches 

Lime Treated Subgrade 6 inches 

Required Structural Number 4.20 

Provided Structural Number 4.25 

Required ESALs 1,000,000 
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Flexible Pavement System 

Component 
Secondary Collector 

Pavement Material Thickness, inches 

Provided ESALs 1,082,627 

 

Flexible Pavement System 

Component 
Primary Collector 

Pavement Material Thickness, inches 

Hot Mixed Asphaltic Concrete 4 inches 

Prime Coat Yes 

Granular Base Course 
(Type A, Grade 1 or 2) 17½ inches 

Lime Treated Subgrade 6 inches 

Required Structural Number 4.67 

Provided Structural Number 4.69 

Required ESALs 2,000,000 

Provided ESALs 2,082,655 

5.2.2 General Guidelines for Pavements  

Pavement design methods are intended to provide structural sections with adequate thickness 

over a particular subgrade such that wheel loads are reduced to a level the subgrade can support.  

The support characteristics of the subgrade for pavement design do not account for 

shrink/swell movements of an expansive clayey subgrade.  Thus, the pavement may be 

adequate from a structural standpoint, yet still experience cracking and deformation due 

to shrink/swell related movement of the subgrade.  It is, therefore, important to minimize 

moisture changes in the subgrade to reduce shrink/swell movements.   

On most projects, rough site grading is accomplished relatively early in the construction phase.  

However, as construction proceeds, excavations are made into these areas; dry weather may 

desiccate some areas if clay soil is exposed during excavations; rainfall and surface water 

saturate some areas; heavy traffic from concrete and other delivery vehicles disturbs the 

subgrade; and many surface irregularities are filled in with loose soils to improve trafficability 

temporarily.  As a result, the pavement subgrade should be carefully evaluated as the time for 

pavement construction approaches.  This is particularly important in and around utility trench cuts.   

Thorough proof-rolling of pavement areas using appropriate construction equipment weighing at 

least 20 tons should be performed no more than 24 hours prior to surface paving.  Any problematic 

areas should be reworked and compacted at that time. 
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Long-term pavement performance will be dependent upon several factors, including maintaining 

subgrade moisture levels and providing for preventive maintenance. The following 

recommendations should be considered at a minimum: 

 Maintain and promote proper surface drainage away from pavement edges; 

 Consider appropriate edge drainage systems 

 Install drainage in areas anticipated for frequent wetting (e.g. landscape beds, 

discharge area, collection areas, etc.) 

 Place joint sealant and seal cracks immediately 

 Seal all landscaped areas in, or adjacent to pavements, to minimize or prevent 

moisture migration to subgrade soils 

 Placing compacted, low permeability backfill against the exterior side of curb and 

gutter 

 Extending the base of the curb and gutter system through the pavement base 

material and at least 6 inches into lime treated subgrade soils 

Preventive maintenance should be planned and provided for through an on-going pavement 

management program.  These activities are intended to slow the rate of pavement deterioration 

and to preserve the pavement investment.  This consists of both localized maintenance (e.g. crack 

and joint sealing and patching) and global maintenance (e.g. surface sealing). Preventive 

maintenance is usually the first priority when implementing a planned pavement maintenance 

program and provides the highest return on investment for pavements.  Prior to implementing any 

maintenance, additional engineering observation is recommended to determine the type and 

extent of preventive maintenance. 

5.2.3 Pavement Section Materials 

All pavement materials shall conform to the latest edition of the Guadalupe County Subdivision 

Regulations and the City of Santa Clara Property Subdivision and Land Development Ordinance 

guidelines unless otherwise approved by the City Engineer. Presented below are selection and 

preparation guidelines for various materials that may be used to construct the pavement sections.  

Submittals should be made for each pavement material. The submittals should be reviewed by 

TTL and any appropriate members of the Project Team. The submittals should provide test 

information necessary to verify full compliance with the recommended or specified material 

properties. 

Hot Mix Asphaltic Concrete Surface - The paving mixture and construction methods shall 

by TxDOT.  The mix should be compacted between 91 and 95 percent of the maximum 

theoretical density as measured by TEX-227-F.  The asphalt cement content by percent 

of total mixture weight should fall within a tolerance of ±0.3 percent asphalt cement from 

the specific mix.  In addition, the mix should be designed so 75 to 85 percent of the voids 
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in the mineral aggregate (VMA) are filled with asphalt cement.  The asphalt cement grades 

should conform to the following table. 

Asphalt Cement Grades 

Street Classifications 

Minimum PG Asphalt Cement Grade 

Surface Courses 
Binder and Level 

up courses 
Base Courses 

Secondary and Primary Collectors 
PG 70-22 

PG 70-22 
PG 64-22 

Marginal/Minor Access PG 64-22 

Aggregates known to be prone to stripping should not be used in the hot mix.  If such 

aggregates are used measures should be taken to mitigate this concern.  The mix should 

have at least 70 percent strength retention when tested in accordance with TEX-531-C.   

Pavement specimens, which shall be either cores or sections of asphaltic pavement, will 

be tested according to Test Method TEX-207-F. The nuclear-density gauge or other 

methods which correlate satisfactorily with results obtained from Project pavement 

specimens may be used when approved by the Engineer.  Unless otherwise shown on the 

plans, the Contractor shall be responsible for obtaining the required pavement specimens 

at their expense and in a manner and at locations selected by the Engineer. 

Prime Coat - The prime coat should consist of sealing the base with an oil such as MC-30 

or AE-P asphalt cement.  The prime coat should be applied at a rate not to exceed 

0.35 gallons per square yard with materials which meet TxDOT Item 300.  The prime coat 

will help to minimize penetration of rainfall and other moisture that penetrates the base.   

Granular Base Material - Base material may be composed of crushed limestone base 

meeting all of the requirements of 2014 TxDOT Item 247, Type A, Grade 1 or 2; and should 

have no more than 15 percent of the material passing the No. 200 sieve.  The base should 

be compacted to at least 95 percent of the maximum dry density determined in accordance 

with test method TEX-113-E at moisture contents ranging between -2 and +3 percentage 

points of the optimum moisture content.  

Lime Treatment - Lime treatment shall be performed only on the dark brown clay 

subgrade. The subgrade shall be treated with hydrated lime in accordance with TxDOT 

Item 260. We anticipate that approximately 5 percent hydrated lime will be required 

(approximately 24 pounds per square yard). The optimum hydrated lime content should 

result in a soil-lime mixture with a pH of at least 12.4 when tested in accordance with 

ASTM C 977, Appendix XI.   

The hydrated lime should initially be blended with a mixing device such as a pulvermixer.  

After sufficient moisture conditioning, the treated soil mixture shall be compacted to at 

least 95 percent of the maximum dry density as determined in accordance with the 

Standard effort (ASTM D 698) at moisture contents from optimum to +4 percentage points 
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of the optimum moisture content. If the in-place gradation requirements can be achieved 

during initial mixing, the remixing after the curing period can be eliminated. 

Details regarding subgrade preparation are presented in the Pavement Earthwork Section below. 

5.2.4 Pavement Earthwork 

The intended performance of street is contingent upon following the earthwork recommendations 

and guidelines outlined in this section. Earthwork activities on the Project should be observed and 

evaluated by TTL personnel.  The evaluation of earthwork should include observation and testing 

of all fill and backfill soils placed at the Site, subgrade preparation beneath the streets. 

The following earthwork recommendations must be performed prior to pavement construction.   

 Strip vegetation, loose topsoil, existing pavements, vegetation and any otherwise 

unsuitable materials from the pavement area.  The pavement area is defined as the area 

that extends at least 3 feet (horizontal) beyond the perimeter of the proposed pavement 

and any adjacent flatwork (sidewalks).  

 Perform cut and fill to accommodate the design pavement subgrade elevation (also 

referenced as the bottom of the base course).  On-site soils can be used for grade 

adjustments in fill areas.  Refer to the Section 4.2 of this draft report for requirements for 

the placement of on-site soils and select fill materials.  

 After achieving the required excavation depth, and before placing any fill, the exposed 

excavation subgrade should be proof-rolled with at least a 20-ton roller, or equivalent 

equipment, to evidence any weak yielding zones.  A technical representative of our firm 

should be present to observe the proof-rolling operations.  If any weak yielding zones are 

present, they should be over-excavated, both vertically and horizontally, until competent 

soils are exposed.  The excavated soil can be used to restore the excavation subgrade, 

provided that the soils are relatively free and clean of deleterious material or materials 

exceeding 3 inches in maximum dimension.  The excavated soil or imported fill soil shall 

be placed in maximum 6-inch compacted lifts.  Each lift of soil shall be moisture 

conditioned and compacted as described in the Section 4.2 of this draft report.  

 Before placing the granular base course, the subgrade soils shall be lime treated. When 

subgrade soils are stabilized the minimum depth of stabilization shall be 6 inches unless 

otherwise approved by the City Engineer.  

 The lime shall be applied to the subgrade in slurry form unless otherwise approved by the 

City Engineer. We anticipate that approximately 5 percent of hydrated lime will be required 

(approximately 24 pounds per square yard). The optimum hydrated lime content should 

result in a soil-lime mixture with a pH of at least 12.4 when tested in accordance with 

ASTM C 977, Appendix XI.  The hydrated lime should initially be blended with a mixing 

device such as a pulvermixer. After sufficient moisture conditioning, the treated soil 

mixture shall be compacted to at least 95 percent of the maximum dry density as 

determined in accordance with the Standard effort (ASTM D 698) at moisture contents 

from optimum to +4 percentage points of the optimum moisture content. If the in-place 
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gradation requirements can be achieved during initial mixing, the remixing after the curing 

period can be eliminated. 

6.0 LIMITATIONS 

This geotechnical engineering report has been prepared for the exclusive use of our Client for 

specific application to this Project.  This geotechnical engineering report has been prepared in 

accordance with generally accepted geotechnical engineering practices using that level of care 

and skill ordinarily exercised by licensed members of the engineering profession currently 

practicing under similar conditions in the same locale.  No warranties, express or implied, are 

intended or made. 

TTL understands that this geotechnical engineering report will be used by the Client and various 

Project.  TTL should be invited to attend Project meetings (in person or teleconferencing) or be 

contacted in writing to address applicable issues relating to the geotechnical engineering aspects 

of the Project.  The information provided in this report is intended for planning purposes only and 

should not be used for final design considerations.  

This geotechnical engineering report is based upon the information provided to us by the Client 

and various other individuals and entities associated with the Project, along with the field 

exploration, laboratory testing, and engineering analyses and evaluations performed by TTL as 

described in this report. The Client and readers of this geotechnical engineering report should 

realize that subsurface variations and anomalies may exist across the site which may not be 

revealed by our field exploration.  Furthermore, the Client and readers should realize that site 

conditions can change due to the modifying effects of seasonal and climatic conditions and 

conditions at times after our exploration may be different than reported herein. 

The nature and extent of such site or subsurface variations may not become evident until 

construction commences or is in progress.  If site and subsurface anomalies or variations exist or 

develop, TTL should be contacted immediately so that the situation can be properly evaluated 

and, if necessary, addressed with provide applicable recommendations. 

Unless stated otherwise in this report or in the contract documents between TTL and Client, our 

scope of services for this Project did not include, either specifically or by implication, any 

environmental or biological assessment of the site or buildings, or any identification or prevention 

of pollutants, hazardous materials or conditions at the site or within buildings.  If the Client is 

concerned about the potential for such contamination or pollution, TTL should be contacted to 

provide a scope of additional services to address the environmental concerns. In addition, TTL is 

not responsible for permitting, site safety, excavation support, and dewatering requirements.  

Should the nature, design, or location of the Project, as outlined in this geotechnical engineering 

report be modified, the geotechnical engineering recommendations and guidelines provided in 

this document will not be considered valid unless TTL is authorized to review the changes and 

either verifies or modifies the applicable Project changes in writing.   
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Additional information about the use and limitations of a geotechnical report is provided within the 

Geoprofessional Business Association document included at the end of this report. 
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EXPLORATION PROCEDURES 

General 

Various drill equipment and procedures are used to obtain soil or rock specimens during 

geotechnical engineering exploration activities. The drill equipment typically consists of fuel 

powered machinery that is mounted on a flat-bed truck or an all-terrain vehicle. The ground 

surface conditions at the site generally determine the type of vehicle to use. 

 

Borings can be drilled either dry or wet. The drilling technique depends on the type of subsurface 

materials (clays, sands, silts, gravels, rock) encountered and whether or not subsurface water is 

present during the drilling operations. Sometimes a combination of both techniques is 

implemented. 

 

The dry method can generally be employed when subsurface water or granular soils are not 

present. The dry method generally consists of advancing the augers without the use of water or 

drilling fluids. Air can be employed as necessary to remove cuttings from the borehole or cool the 

drilling bits during some drilling applications. The wet rotary process is generally used when 

subsurface water, rock or granular soils are present. The wet rotary process utilizes water or 

drilling fluids to advance the augers, remove cuttings from the borehole, and cool the drilling bits 

during drilling. 

Sampling 

Various sampling devices are available to recover soil or rock specimens during the geotechnical 

exploration program. The type of sampling apparatus to employ depends on the subsurface 

materials (clays, sands, silts, gravels, rock) encountered and on their consistency or strength. 

Most commonly used samplers are Shelby tubes, split-spoons or split-barrels, and NX core 

barrels. Depending on the subsurface conditions, sampling apparatus such as the Pitcher barrel, 

Osterberg sampler, Dennison barrel, or California sampler are sometimes used. The procedures 

for using and sampling subsurface materials with most of these samplers are described in detail 

by the American Society for Testing and Materials (ASTM). Sampling is generally performed on 

a 2-foot continuous interval to a depth of about 10 feet, followed by 5-foot intervals between the 

depths of about 10 to 50 feet, and on 10-foot intervals thereafter to the termination depth of the 

borings. However, sampling intervals may change depending on the project scope and actual 

subsurface conditions encountered. 

If cohesive soils (clays and some silts) are present during drilling, samples are retrieved by using 

the Shelby tube sampler (ASTM D 1587) or the split-barrel sampler (ASTM D 1586). The Shelby 

 

for strength and compressibility testing.  The Shelby tube is a 3-inch nominal diameter, thin-walled 

tube that is advanced hydraulically into the soil by a single stroke of the drill equipment. The split-
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barrel sampler is used when performing the Standard Penetration Test (SPT). The recovered 

 the SPT procedure. The split-barrel is 

advanced into the soil by driving the sampler with blows from a 140-pound hammer free falling 30 

inches.  The SPT procedure is performed to evaluate the strength or competency of the material 

being sampled. This evaluation is based on the material sampled, depth of the sample, and the 

number of blows required to obtain full penetration of the split-barrel sampler. This blow count or 

 

The split-barrel is typically used when cohesionless soils (sands, silts, gravels) are encountered 

or when good quality cohesive soils cannot be recovered with the Shelby tube sampler. The SPT 

procedure can be employed when rock or cemented zones are encountered. However, the split-

barrel may not penetrate the rock or cemented zone if the layer is extremely hard, thus resulting 

in no sample recovery. 

When rock or cemented zones are present and depending on the type of project and engineering 

testing required, rock coring may be implemented to recover specimens of the particular layer. 

Typically, an NX double tube core barrel (ASTM D 2113) is used. 

Logging 

During the drilling activities, one of our geologists or engineering technicians is present to make 

sure that the appropriate sampling techniques are employed and to extrude or remove all 

materials from the samplers. The samples are then visually classified by our field representative 

who records the information on a field boring log. Our field representative may perform pocket 

penetrometer, hand torvane, or field vane tests on the subsurface materials recovered from the 

Shelby tube samplers. If the SPT procedure is employed, our field representative will record the 

N values or blow counts that are germane to that particular field test. If rock coring is utilized, our 

field representative will calculate the percent recovery and Rock Quality Designation (RQD). The 

test data for all the field tests will be noted on the appropriate field boring log. Upon completion of 

the logging activities and field testing of the recovered soil or rock samples, representative 

portions of the specimens were placed in appropriately wrapped and sealed containers to 

preserve their natural moisture condition and to minimize disturbance during handling and 

transporting to our laboratory for additional testing. 

When subsurface water is observed during the drilling and sampling operations, drilling will be 

temporarily delayed so the subsurface water level can be monitored for a period of at least 15 to 

30 minutes. Depending on the rise of the subsurface water in the borehole and project 

requirements, subsurface water measurements may be monitored for periods of 24 hours or 

more. Generally, observation wells or piezometers are installed in the completed boreholes to 

monitor subsurface water levels for periods longer than 24 hours. 

Following completion of drilling, sampling, and subsurface water monitoring, all boreholes are 

backfilled with soil cuttings from the completed borings unless the client requests or local 
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ordinance requires special backfilling requirements. If there are not enough soil cuttings available,

clean sand will be used to backfill the completed boreholes. 

Details concerning the subsurface conditions are provided on each individual boring log presented 

in Appendix A. The terms and symbols used on each boring log are defined in the Legend Sheet 

which is also presented in Appendix A. 

LABORATORY TESTING PROCEDURES 

Classification and Index Testing 

The recovered soil samples were classified in the laboratory by a geoprofessional using the USCS 

as a guide. Samples were tested for the following properties in general accordance with the 

applicable ASTM standards: 

 Moisture content (ASTM D2216) 

 Atterberg Limits (ASTM D4318)  

 Percent material passing the No. 200 sieve (ASTM D1140) 

 Grain Size Analysis (ASTM D6913) 

 California Bearing Ratio (ASTM D1883) 

 Standard Proctor (ASTM D698) 

 Lime Treatment of Clay Soil (TxDOT Item 260) 

 Lime Saturation Content by pH (ASTM C977) 

 Soluble Sulfates (ASTM C1580) 

Results of tests for moisture content, Atterberg Limits, and percent material passing the No. 200 

sieve are presented on individual boring logs in Appendix A. The results are also tabulated on the 

Summary of Laboratory Results sheet in Appendix A. 


