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1.0 INTRODUCTION 

In accordance with your request, MTEC Companies, LLC. (MTEC) has completed a geotechnical 

evaluation for the construction of the proposed Residence and Workshop to be located at 238 Sky Oak 

Lane, Huntsville, Texas. The project SITE VICINITY MAP is shown in FIGURE 1. The purpose of this 

study was: 

• Evaluate the subsurface conditions at the project site, and  

• Provide geotechnical recommendations for the design and construction of the proposed 

Residence and Workshop. 

This report presents the findings of the geotechnical study and presents evaluations, conclusions and 

recommendations for earthwork and foundation design. 

 

1.1   PROJECT DESCRIPTION 

This evaluation was performed for Built Green Custom Homes (Client). MTEC understands that the 

proposed project will consist of the construction of a new Residence and Workshop in Huntsville, Texas. 

MTEC has not been advised of any additional future structures including retaining walls, basement, or 

swimming pool.  

 

 

1.2   SITE DESCRIPTION 

The site is described as sloping with dense brush/tree cover. Land use in the immediate vicinity of the 

proposed project site is residential.   

  

 

1.3   PRESUMED LOAD CRITERIA 

Although MTEC has not been provided with the anticipated structural loads, for the purposes of this 

evaluation, we have presumed the following load criteria: 

• Walls:  About 1.0 to 1.5 kips/ ft 

• Floors:  About 100 to 125 lbs/ sq ft 

 

1.4   PREVIOUS INVESTIGATIONS 

MTEC is not aware of any previous evaluation for the target property. 
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2.0 SCOPE OF SERVICES 
Based upon on-going discussions with the Client, Built Green Custom Homes, MTEC included the 
following services to provide our Report of Geotechnical Evaluation: 

• Geotechnical site reconnaissance to provide an overall approach to the services provided; 

 

• Delineation of test boring locations to represent the underlying site conditions; 

 

• Drilling, logging and sampling three small-diameter geotechnical soil test borings:   

 

o Test exploratory borings drilled and sampled within the boundary of the property to a 
depth of about 20 feet, and 15 feet each below ground surface;  

 

TABLE 1. EXPLORATORY TEST BORING PROGRAM 

AREA / GENERAL LOCATION 
TEST BORING 

NUMBER(S) 

TEST BORING 
DEPTH (feet) 

See Figure 2 B-1 20 

See Figure 2 B-2 15 

See Figure 2 B-3 20 

 

 

• Collection of soil samples and transport to the MTEC laboratory for visual classification and 
laboratory testing of selected soil samples to evaluate the geotechnical engineering properties of 
the intercepted soils underlying the project site; 

 

• Engineering analyses and evaluation of the collected data: 

 

o Evaluation of general subsurface conditions and approximate descriptions of types, 
distributions, and engineering characteristics of intercepted and identified subsurface 
soils; 

 

o Evaluation and suitability of on-site soils for foundation support; 

 

o General recommendations for site grading and subgrade preparation; 

 

o Recommendations for design of foundations including allowable bearing capacity, and 
estimated settlement, as appropriate for the proposed building; and 
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o Recommendations for subgrade preparation for the floor slab and slab-on-grade support, 
including design recommendations.  

 

• Developing recommendations to reduce foreseeable construction problems. 

 

• Preparation of this report presenting the work performed and data acquired, as well as 
summarizing MTEC’s conclusions and geotechnical recommendations for the design and 
construction of the proposed project. 
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3.0 FIELD EXPLORATION AND LABORATORY TESTING 
 

 
3.1   FIELD EXPLORATION 

The field activities consisted of drilling and sampling three exploratory borings at approximate locations.  
The borings were located in the field by MTEC designated representatives.  The field activities were 
performed on January 9, 2024.  

 

Equipment. Three three-inch nominal diameter borings were advanced with a mobile drilling 
apparatus using continuous solid-stem flight augers.  The boring depths of about 20 feet, and 15 feet 
each were measured from the existing ground surface at the time of our field exploration. 

 

Penetrometer Tests.  Generally, pocket penetrometer tests are normally performed on selected 
portions of the predominately cohesive soil samples in the field to provide a general measure of 
consistency.   

 

The presence of sands tends to obscure the penetration test results.   

 

Field Test Boring Logs. Field test boring logs were prepared by a MTEC representative.  These logs 

included visual classifications of the materials encountered during drilling and initial interpretation of the 
subsurface conditions and assessment of free water, as applicable.  

 

In this instance, no free water was intercepted nor identified.   

 

Final Test Boring Logs. Final test boring logs, included with this report, represent an interpretation of 
the field test boring logs and include modifications based on laboratory observations and testing of the 
soil samples. The Logs of Borings are shown in the Appendix attached to this report.  

 

A description of the Classification of Soils for Engineering Purposes and Terms Used on Boring Logs are 
presented at the end of the Appendix. 
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3.2   LABORATORY TESTING PROGRAM 

Soil samples obtained during the field program were visually classified in the laboratory by the 

geotechnical engineer according to procedures outlined in ASTM D 2488 (Standard Practice for 

Description and Identification of Soils (Visual-Manual Procedure)).   

 

A testing program was conducted on selected samples, as directed by the geotechnical engineer, to aid 

in the classification and evaluation of the engineering properties required for analyses.   

 

Laboratory tests were performed in accordance with the indicated standard procedure, and shown on 

TABLE 2.  

 

TABLE 2. LABORATORY TEST PROCEDURES 

 LABORATORY TEST APPLICABLE TEST STANDARD 

Liquid and Plastic Limit to determine Plasticity Indices of Soil ASTM D 4318 

Amount of Material in Soils Finer than the No. 200 Sieve ASTM D 1140 

Intact Moisture Content ASTM D 2216 

 

Results of the laboratory tests are presented on the test boring logs provided in the Appendix.  Laboratory 

test results were used to classify on-site soils according to the Unified Soil Classification System (ASTM 

D 2487, Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification 

System)). 

 

 

3.3   SOIL SAMPLE DISPOSAL 

Soil samples were returned to the MTEC laboratory in Pinehurst, Texas.  Soil samples will be stored for a 

period of 60 days subsequent to submittal of this MTEC report.  

 

 

These soil samples will be discarded after this period, unless we are notified otherwise in writing by the 

Client. 
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4.0 SURFACE AND SUBSURFACE CONDITIONS 
 

4.1   FILL SOILS 

Fill soils were not identified at this site. In addition, no construction debris or other material was noted at 
the site.  

 

4.2   SUBSURFACE SOIL STRATIGRAPHY 

The subsurface stratigraphy, as determined from the MTEC field activities and laboratory program, is 

shown in greater detail on the attached exploratory test boring logs (Borings B-1 and B-2), presented in 
the Appendix.  The test boring logs include descriptions of the various strata encountered and identified, 
their approximate depths, and the soil consistencies and relative densities, as appropriate.   

 

A brief summary of the soil stratigraphy indicated on the boring logs is given below.  Boundaries between 
the various soil types are approximate and may vary among the borings. The primary soils that were 
intercepted and identified during our drilling and sampling activities were the following: 

 

o Borings B-1 to 20 feet: 

▪ Silty Sand (SM), overlaying 

▪ Sandy Fat Clay (CH), overlaying 

▪ Fat Clay with Sand (CH). 

 

o Borings B-2 to 15 feet: 

▪ Silty Sand (SM), overlaying 

▪ Sandy Fat Clay (CH), overlaying 

▪ Fat Clay with Sand (CH). 

 

o Borings B-3 to 20 feet: 

▪ Sandy Fat Clay (CH), overlaying 

▪ Fat Clay with Sand (CH). 

 

The surficial soils are very sensitive to varying moisture conditions. The soils are very similar across the 
site. 
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4.3   FAULT DISCUSSION 

The project site is outside the area of published faults of which we are aware. We did not observe any 

adverse conditions based upon faults. Therefore, we do not anticipate major concerns regarding fault 
interaction with the new structure. 

 

4.4   FREE WATER OR GROUNDWATER 

Free water was not encountered or intercepted at the site of the exploratory borings to the termination 
depths of the borings. 

 

If more detailed water level information is required, observation wells or piezometers could be installed at 

the site, and water levels could be monitored over one or more seasons. However, we do not believe that 
this is necessary for this project.  

 

Fluctuations in the short-term and long-term groundwater level should be expected throughout the years, 

depending upon variations in hydrological conditions and other factors not apparent at the time the 
borings were drilled.    

 

Free water and groundwater level fluctuations may occur due to: 

• Seasonal and climatic variations,  

• Alteration of drainage patterns,  

• Leaking utilities,  

• Land usage, and  

• Ground cover. 

 

4.5   HUNTSVILLE DROUGHT CONDITIONS 

Historically, the Huntsville area is within moderate drought to severe drought conditions as expressed in 

the Texas Drought Monitor Map.  
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5.0 DESIGN RECOMMENDATIONS 

Recommendations for the design and construction of the foundation for the proposed Residence and 
Workshop are presented in the following report sections. 

 

 

5.1   GENERAL DESIGN CONSIDERATIONS 

Presumed Loadings. Although we have no information of the design loading conditions, for the 
purposes of this evaluation, we have presumed the following load criteria: 

 

• The estimated structural loads are: 

Walls:  About 1.0 to 1.5 kips/ ft 

Floors:  About 100 to 125 lbs./ sq ft 

 

• The floor slab of the building will probably be a slab-on-grade.  

 

Potential Vertical Rise.  Based upon the test results and field observations, the Potential Vertical Rise 

(PVR) of about 2.8 inches was estimated for this site under existing “average” and 
“dry” moisture conditions using the Texas Department of Transportation method (Test Procedure 

TEX-124-E).  

 

If entirely “dry”, the Potential Vertical Rise will increase to about 3.8 inches. 

 

One inch of PVR is generally accepted as the maximum allowable value for design and construction in 
the geographical area. However, structural engineers do design structures atop PVR material in excess of 
one inch. 

  

For information, one approach to mitigating this is to remove at least 1 foot of 
existing soils and replace with at least 1 foot of properly compacted and 
moisture-controlled select fill and install 27 inches of properly compacted and 
moisture-controlled select fill above the new earthen pad to achieve a PVR of 
about 2.5 inches.   
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For information, another approach to mitigating this is to remove at least 6 feet of 
existing soils and replace with at least 6 feet of properly compacted and 
moisture-controlled select fill and install 27 inches of properly compacted and 
moisture-controlled select fill above the new earthen pad to achieve a PVR of 
about 1.0 inches.  We do not necessarily recommend this approach. 

 

We generally do not like the alternatives of removing and replacing soil. The 
major reasons for this are the following: 

• The solution is rather expensive;  

• We sometimes discover that the site, once excavated, does 
 not have an engineered proof-roll; 

• We sometimes discover that the replacement soils at the site 
 are not placed in maximum of 8-inch loose lifts; instead, the 
 lifts are 12 to 18 inches or more in thickness. 

 

Instead, we prefer that the Design Team approach the problem in the 
following manner: 

 

1. PVR is related to increased moisture to the underlying soil, so 
try to inhibit moisture filtration into the underlying soils 

• Use flexible connections below ground for water 
 transmitting pipe, 

• Seal concrete joints with waterproof sealant, 

• Install French drains around the building to 
 capture and redirect surface water,  

• Eliminate landscaping requiring watering,  

• Grade the site to avoid ponding at the building 
 and in the parking and drive areas. 

• Maintain the surface area to prevent water 
 infiltration into cracks.  

 

2. Encase water pipes in cement stabilized sand to prevent 
leaking pipes allowing water to seep into the underlying soils. 
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  However, these economic decisions are left to the Design Team. 

 

It has been reported that Texas has been subjected to three 500-year 
precipitation events in the last three years.  

 

In addition, Texas has had several drought conditions in the past. 

 

Based on the observed soil data, the surficial soils encountered by the borings are considered to be silty 
sands and sandy fat clays. The state of in situ soil moisture appears to be “average” and “dry” at the 
exploratory borings within the appropriate boring locations. The soil-moisture conditions were evaluated 
using the following empirical formulae (TxDOT Procedure 124-E).  

 

 Dry Soil:  In situ moisture content ≤ (0.2 Liquid Limit + 9) 

 Average Soil:  In situ moisture content is between dry and wet conditions. 

 Wet Soil:  In situ moisture content ≥ (0.47 Liquid Limit + 2) 

 

Excessive foundation movement should not occur if customary measures are taken to reduce and control 
moisture variations beneath the structure. 

 

5.2   SETTLEMENT 

Total settlement, after initial foundation loading, is estimated to be about 1 inch or less for foundation units 
designed in accordance with recommendations provided herein and control of underground moisture, 

unless the site becomes inundated. Differential settlements for the slab/foundation are 

estimated to be on the order of 1/2 inches or less. 

 

5.3   FOUNDATION DESIGN RECOMMENDATIONS 

Typically, specific foundations are recommended for specific projects based upon several criteria. The 
intercepted and identified underlying soils at the project area are predominately “dry” sandy fat clays, and 
fat clays with sand.  

 

 

5.3.1 STIFFENED” POST-TENSION SLAB 

A “stiffened” post-tensioned slab-on-grade foundation system may be utilized to support the 
planned Residence and Workshop. The foundation slab should be designed to sustain the 
estimated soil movements. 
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“Stiffened” Post-Tensioned Slab Design.  A “stiffened” post-tensioned slab-on-grade may be 

used and designed in accordance with the publication Design of Post-Tensioned Slabs-on-

Ground 3rd Edition, Post-Tensioning Institute (PTI). TABLE 3 provides post-tension slab 

parameters. 

 

TABLE 3. MTEC STIFFENED POST-TENSIONED SLAB DESIGN PARAMETERS 

          (Design of Post-Tensioned Slabs-on-Ground, 3rd Edition PTI) 

 Designed  Shear Strength                                                                1,000 psf 

Allowable Soil Bearing Pressure 

     Total Load 

     Dead Load + Sustained Live Load 

Minimum bearing depth into in situ soils = 12 inches 

                                                          Say 2,700 psf        FS ≥ 2.0                     

                                                           Say 1,800 psf        FS ≥ 3.0 

Thornthwaite Index, IM 

Weighted BRAB Plasticity Index  

Potential Vertical Rise, “dry” 

 

                                            About  30 

                                           Less than 40 

                                            About 3.8 inches                                            

MTEC RECOMMENDED VALUES 

em 

ym 

Center Lift 

4.9 feet 

0.7 inches 

Edge Lift 

5.4 feet 

1.2 inches 

(Alternate Foundations include spread footings or strip footings;  

Section 3.2.3 Non-Active Sites, PTI 3rd Edition) 

                               

Slab Subgrade 
Friction Coefficient 

Stable Soils: Uniform Thickness Slabs cast on Polyethylene Sheeting: Range of values  
of 0.5 to 0.6  (PTI Section 2.2, page 5); 
 
Stable Soils: Slabs cast directly on a Sand Layer: Range of values = 0.75 to 1.0  
(PTI Section2.2, page 5) ; 
 
Ribbed Slabs cast on Polyethylene Sheeting or Sand; Range of values = 0.75 to 1.0, respectively.    

 

 

Allowable soil bearing pressures based upon a minimum penetration of the foundations (grade 

beams, etc.) into the underlying undisturbed in situ soils to an embedment depth of at least 12-

inches. 

 

The design and construction of the post-tensioned slab should be performed by structural 

engineers and contractors experienced in such work. In addition, MTEC has provided a guide 

line for the design and construction of “stiffened” slab in the Appendix. 
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5.3.2 OTHER DESIGN PARAMETERS  

The following paragraphs address the subgrade, and the use of leveling sand atop the building 
pad. 

 

Dry Subgrade.  Permeable dry subgrade, with a smooth, low-friction surface should be provided 

beneath the building slabs.  

• The slabs should not be constructed on a saturated subgrade; and 

• The slabs should not be constructed on a subgrade with standing water. 

 

Leveling Sand.  MTEC recommends the avoidance of sands as final 
grading and/or leveling material.   

 

 

 5.3.3 FOUNDATION CONSTRUCTION CONSIDERATIONS 

Predominately “dry” soils were observed during the drilling and soil sampling activities below the 

existing ground surface, January 9, 2024.    

 

Foundation construction should be as follows: 

• Foundations may be founded in a variety of soil types. 

• Excavations for foundations should be clean and free of loose, weak or pumping soils 
prior to the placement of concrete.   

• Concrete should be placed in the foundation excavations as soon as practical after 
excavating and placement of reinforcing steel. 

 

Allowable net bearing pressures provided in this report are based on proper construction 

procedures.   

 

Observation of post-tensioned foundation construction should be performed by a qualified 
technician to ensure compliance with design assumptions, and to verify that: 

• Foundations have the specified dimensions, 

• Foundations are excavated to the specified depth, 

• Foundation excavations are dry prior to concreting, 

• Loose soil cuttings, or weak or pumping soils are removed, or remediated, and 

• Concrete is placed properly. 
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5.3.4 GRADE BEAMS 

Grade beams for the proposed building should be founded on similar soils throughout with a 
minimum depth of 12-inches.   

 

The base of the grade beams should be supported by similar soils 

across the site, whether in situ soils or moisture- and compaction-
controlled select fill. 

 

The allowable bearing pressure is 1,800 psf with a 
Factor of Safety of at least 3. 

  

  

 5.3.5   FLOOR SLABS 

MTEC recommends that the finished floor slab elevation be constructed above existing grade; at 
least six inches.   

 

Design elements that reduce the potential for moisture content changes in the supporting soils 

include the following: 

• Absence of landscaping directly adjacent to the Residence and Workshop, and 

• Drainage away from the building that will not be modified during structural life by 
landscaping.  

 

The absence of landscaping removes a common water source for changes in induced moisture 
content.  A major source of water that could promote adverse soil activity is from leaking building 
utilities.   

 

The impacts of potential utility leaks can be lessened by selection of pipe bedding, pipe backfill, 
use of chemically treated (stabilized) subgrade, and building pad fill material that does not 
promote water movement. 

 

 

5.3.6   DRILLED AND UNDERREAM PIERS 

MTEC recommends that the design and construction of the drilled and underream piers 
generally follow the methods outlined in the manual Drilled Shafts: Construction Procedures and 
Design Methods, Publication No. FHWA-IF-99-025, August 1999. Table 4, overleaf, provides 
design parameters for drilled and underream piers. 
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TABLE 4a. DEEP FOUNDATION DESIGN PARAMETERS 
 

PARAMETER RECOMMENDATION COMMENTS 

Foundation Type Drilled-and-Underreamed Piers  -------------------------------- 

Bearing Depth below existing ground 16 feet Below existing grade.  

Assumed Design Shear Strength 1,500 psf -------------------------------- 

Net allowable bearing pressure*, qall 

Total Load, ksf 

D. L. + Sustained Live Load, ksf 

 

6.0 

4.0 

 

Includes safety factor of 2 

Includes safety factor of 3 

 Pier Spacing 
At least three underream 

diameters for underream piers  
Measured center-to-center 

Bell to Shaft Ratio for 

Underream Piers 
2:0 to 2.5:1 

Do not use 3:1 Bell to Shaft 

Ratio 

 

 

TABLE 4b. DEEP FOUNDATION DESIGN PARAMETERS, with 27 Inch Earthen Pad      

PARAMETER RECOMMENDATION COMMENTS 

Foundation Type Drilled-and-Underreamed Piers  -------------------------------- 

Bearing Depth 15 feet 

Below the top of 27-inch earthen 

pad placed above the proof-rolled 

existing grade.  

Assumed Design Shear Strength 1,500 psf -------------------------------- 

Net allowable bearing pressure*, qall 

Total Load, ksf 

D.L. + Sustained Live Load, ksf 

 

6.0 

4.0 

 

Includes safety factor of 2 

Includes safety factor of 3 

 Pier Spacing 
At least three underream 

diameters for underream piers  
Measured center-to-center 

Bell to Shaft Ratio for 

Underream Piers 
2:0 to 2.5:1 

Do not use 3:1 Bell to Shaft 

Ratio 

 

Note: * May be increased 33% for transient loading conditions such as wind 
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Detailed inspection of drilled shaft construction should be made to verify that the shaft is vertical 

and verify that all loose materials have been removed prior to concrete placement. In addition, 

the underreams and/or shafts should be checked to verify their integrity and size as per the 

specifications.  

 

 

Accumulated water should be removed prior to the placement of concrete. A hopper and tremie 

should be utilized during concrete placement to control the maximum free fall of the wet concrete 

to less than 5 feet.  

 

When drilling operations and inspections are complete, concrete should be placed inside 
the shaft and/or underream within a maximum of six hours. In no instance should the 

shaft excavation, and/or underream cavity remain open overnight.  Placement of the drilled shaft 
concrete immediately following underream operations may be necessary to reduce the potential 
for caving. 

 

Design values are based on footings spaced, center-to-center, at least equal to three times the 

adjacent or subject underream diameter, whichever is greater.   

 

 

Closer footing spacing may warrant reductions in allowable bearing values, because of 

increased (overlapping) vertical stresses imposed in the soils, to limit foundation settlements to 

within acceptable limits 

 

  Uplift Heave Capacity  With the 27-inch earthen pad addition, MTEC anticipates 

that the soils within the surficial 10 feet of soil will be subject to heave. The heave should be 
calculated as: 

 

   (Pier shaft diameter) times (π) times (9 feet) times (1,700 pdf)*Factor of Safety 

 

  With the 27-inch earthen pad addition, the allowable underream uplift capacity may be 

calculated as: 

 

                (0.67) X (underream diameter) X (π) X (14 feet) X (1,700 pdf)/ 3 
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  Construction Considerations. There is a possibility that perched water seepage may be 
encountered during shaft excavation, especially if construction is performed during wet weather.  
Construction of the drilled shafts may require the use of temporary casing if excessive seepage 
water infiltration occurs.  

 

Concrete. Concrete for the drilled shafts should be constructed in accordance with 
American Concrete Institute Specification ACI 336.  The concrete should be placed in a manner 
to avoid striking the reinforcing steel and walls of the shaft during placement.   

 

Document Review. MTEC should be retained to observe and document the drilled shaft 
construction.   

 

The geotechnical engineer, or a representative of the geotechnical engineer, should document 
the following: 

• Shaft and/or underream diameter,  

• Excavation depth,  

• Excavation cleanliness, 

• Plumbness of the shaft, and the  

• Type of bearing material.   

 

Inspection.  The drilled shaft excavation should be observed to check that the bottom of the 
hole is dry and thoroughly cleaned of cuttings.   

 

No build-up of cuttings in the base of the excavation should be allowed.   

 

Moisture induced movements are influenced by: 

• Soil properties,  

• Overburden pressures,   

• Soil moisture content at the time of construction, and 

• Changes in the underlying soil moisture contents.  

 

5.4 VAPOR RETARDER 

ACI 302.1R-96, Guide for Concrete Floor and Slab Construction (ACI Committee 302) recommends that 
a vapor retarder with: 
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• Permeance of less than 0.3 US perms (ASTM E 96, “Standard Test Methods for Water Vapor 
Transmission of Materials”), and  

• Thickness not less than 10-mils be placed under the concrete floor slab on ground to reduce the 
transmission of water vapor from the supporting soil through the concrete slab and to function as 
a slip sheet to reduce subgrade drag friction.   

 

MTEC recommends that at least a minimum 10-mil polyethylene sheet be used as the moisture retarder.   

MTEC recommends placing the concrete floor directly on the vapor retarder.  The vapor retarder should 

be installed according to ASTM E 1643 (“Standard Practice for Installation of Water Vapor Retarders 

Used in Contact with Earth or Granular Fill Under Concrete Slabs”). 
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6.0 GENERAL SITE GRADING RECOMMENDATIONS 

 

6.1 SITE GRADING AND DRAINAGE 

Site Preparation. Initial site grading should include general preparation of the site for the proposed 
residential development. Included in this activity are clearing, stripping and grubbing the site to remove 
the surficial (organic) soils and tree roots in excess of ¼ inch in diameter, if any.  

 

 The exposed soils at the residential pad must pass proof-rolling by 
 suitable equipment, prior to installation of 27-inch earthen pad.  

 

Grading. Grading should provide positive drainage away from the residential structure, and should 
prevent water from collecting or discharging near the foundations.  Water should not be permitted to pond 
adjacent to the building during, or after, construction. 

 

Surface Drainage.  Surface drainage gradients should be designed to divert surface water away from 
the building and edges of pavements and towards suitable collection and discharge facilities.   

 

Unpaved areas and permeable surfaces, if any, should be provided with steeper gradients than paved 
areas. Surface drainage gradients of sidewalks and pavements within 15 feet of the structure should be 
constructed with maximum slopes allowed by local code. 

 

Roof Drainage. Roofs, as applicable, should not allow the formation of standing water along side of the 
building foundations during and after precipitation.  

• Downspouts should discharge directly onto drainage areas or drainage swales, and   

• Roof downspout and surface drain outlets should discharge into erosion-resistant areas.   

 

Flat Grades. Flat grades should be avoided.   

 

Concrete Joints. Where concrete pavement is used, joints should also be sealed to prevent the 
infiltration of water.  Joints should be periodically inspected and resealed where necessary. 

 

Cut/Fill Considerations.  Constructing foundation elements bearing partially on cut and 
partially on fill is not recommended within the same building and should be 
avoided. If fill is placed beneath the structures, then the depth of fill should be somewhat consistent 

beneath the entire structure to reduce the possibility of differential settlement.  
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Structures constructed partially on cut and partially on fill typically may exhibit differential 
movements in excess of normal due to the fill portion of the building settling more rapidly and a 
greater amount than that portion of the structure constructed on a cut area. 

 

Designated fill areas for bearing purposes may be required to provide a level and increased 

elevation building pad.  

• These fill areas should be composed of density controlled select fill (compacted to 95% Standard 
Proctor ASTM D 698).  

• These constructed fills, even though placed in a density-controlled and monitored-manner, can 
be expected to settle between ½% and 1-½% throughout the fill thickness. {This contribution to 
settlement can be significant on sites with constructed fill depths exceeding several feet, and 
should be accounted for in the design of the building}.  

• Usually, the most effective means to reduce and control deleterious effects of this settlement is to 
simply provide a relatively constant fill thickness, or accommodate a gradual transition from cut to 
fill. 

 

6.2   SITE PREPARATION 

We do not know the grade of the existing site parcel, nor the design finished grade of the building earthen 
platform and the pavement grade.  

 

Presumably, after the initial site preparation, soil will be either cut out, brought in, or a combination of 
these two, or simply processed in place.  

 

Site preparation within the building footprint area should consist of clearing, stripping and grubbing 
operations will probably remove at least four to six inches of the top soil. 

 

To achieve a working building platform, or to accommodate soils to increase the ground elevation, the 
building area may require remediation: 

• After grubbing and stripping, the building area plus 5 feet beyond the building area must be 
proof-rolled to identify loose, soft, or pumping areas and any areas containing looser soft soils. 
These loose, soft, or weak areas should be hand-probed (on an approximate 5-foot grid) to 
delineate the extent of the loose, soft, or pumping areas or areas of construction debris 
previously identified. 

o Construction area of exposed soils should be compacted with suitable equipment. 

o Compaction equipment should make at least 3 passes in each of two perpendicular 
directions. 
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o Proof-rolling should proceed using a heavy, loaded pneumatic-tired vehicle such as a 
20-to-25-ton roller, loaded dump truck, or scraper.  

  (Track vehicles are not suitable for this activity). 

 

• Unacceptable areas identified during the proof-rolling and hand-probing activities should be 
remediated in one of the following methods:  

o Overexcavation and recompacted to at least 95% Standard Proctor maximum dry 
density throughout the buildings/pavement subgrade areas. 

o Reprocessing to adjust moisture; 

o Chemical modification with lime, lime-fly ash, cement, or cementitious mixture; or 

o Installing geosynthetics such as geotextiles, geogrids, or geogrid-rock “mattresses”. 

 

• If select fill placement is necessary to provide grade adjustments, the select fill should have the 
following attributes: 

o Free of surficial vegetation, organics, any other deleterious materials; 

o Free of debris and relatively homogeneous mixture; 

o Maximum particle size is less than 3 inches; 

o Liquid limit less than 38; and  

o Plasticity index between 7 and 18. 

o Note: The on-site soils are not suitable for use as select 
fill. 

 

6.3   SELECT FILL PLACEMENT IN BUILDING AREA 

If required to modify grade, the fill materials should be spread in loose lifts, less than 8 inches thick, and 
uniformly compacted between - 2 and + 2 percentage points of optimum moisture content to a minimum 
of 95% Standard Proctor maximum dry density. 

 

Each layer shall be leveled and compacted with approved equipment.  After spreading, each layer should 
be thoroughly manipulated by plowing, dicing, or other approved methods to the full depth of the layer 
being placed to ensure uniform density and moisture distribution for proper compaction.   

 

The moisture content at the time of compaction shall be within the range specified in this report.   

• If the material is too dry, it shall be moistened by watering, before placement, and before and 
during manipulation, to properly condition the material for compaction.   
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• If the material is too wet, the moisture content must be reduced to within satisfactory compaction 
range by windrows, chemical treatment (i.e., addition of fly-ash), or other approved methods.   

 

Construction Monitoring. We recommend that MTEC perform the observation services during the 
placement of select fill within the building pad and pavement areas. 

 

6.4 SANDS AS ENGINEERED FILL 

Silty sand (SM) is frequently proposed for use as select fill. However, our experience is that many 
contractors encounter major difficulty in working with silty sands and sands, depending on the seasonal 
moisture and groundwater conditions.  

 

Although silty sands may satisfy moisture and compaction test requirements at the time of placement, 
sands typically: 

• Require re-working prior to further construction due to subsequent moisture variations, surficial 
degradation, and loss of structure, especially under construction traffic, which affects the density 
of the material.  

• Do not usually allow “formless” utility and foundation trenches to remain stable.  

• Are relatively pervious, and tend to allow upward migration of shallow groundwater or perched 
water during processing and compaction. 

 

For these reasons, this material will not satisfy the recommended requirements listed herein for select fill.  

 
MTEC recommends avoidance of sands to be used as leveling or final 
grading, unless the existing sands remain in place. 

 

 
6.5   FILL TESTING FREQUENCY 

Each lift of compacted soil (select fill or engineered fill) should be tested and inspected by the 
geotechnical engineer or his representative prior to placement of subsequent lifts. As a guideline, MTEC 
recommends the testing frequency noted on TABLE 5. 
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TABLE 5. FILL TESTING FREQUENCY 

FILL LOCATION TEST FREQUENCY RECOMMENDATIONS 

Building Area 
Not less than 1 test per 2,500 square feet of surface areas per lift, or 

Minimum of 4 tests per lift for each tested area. 

Utility Areas Not less than 1 test per 500 linear feet of utility line placement. 

 

 

6.6   LANDSCAPING AND TREES 

The effects of evapotranspiration from nearby trees, and recently removed trees, can have a severely 
negative impact on underlying and neighboring soils.  

 

Tree roots can continue to reduce moisture in the underlying soils over time, causing shrinkage or 
subsidence, or the abundance of water (perhaps through storm events) can cause realignment of soil 
particles and greater shrinkage upon drying.  

 

Once the trees are removed, the roots dry and the underlying soils have a tendency to absorb water from 
the surrounding areas to regain an equilibrium condition.  

• MTEC recommends that the trees near the structures, if any, should be no closer than 100 
percent of the mature height of the tree, and  

• MTEC recommends that buildings not be positioned within the vertical projection of mature tree 

canopies to reduce their future impact on the structures.  

• Alternatively, trees closer than these recommendations should have vertical root barriers along 
the structure perimeter no shallower than 3 feet below finished grade to impede tree roots from 
growing beneath the foundation in search of water.  

The root barrier may be earth formed from trenching or excavating and filled with a lean concrete 
mixture. Steel reinforcement is not required within the root barriers. 

 

The clay soils at the site can be desiccated by the presence of previous current trees. Water control in 
this area is important as a means of preventing adverse heave from these soils. In general, MTEC 
recommends essentially the same proximity considerations as tree removal, and as a further stipulation, 
MTEC recommends the planting of low to moderate water demand plants/trees. (See TABLE 6, overleaf). 

 

Tree Additions.  Similar to tree removal, not all trees have the same water demand 
characteristics. Since the tree roots can have a detrimental effect on structure through opening of rock or 
geomaterial joints, or a positive effect on some slopes, great care must be exercised in designating the 
new plantings as part of the overall landscaping scheme. 
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6.7  AREA DESICCATION, PAST SHRINKAGE AND REHYDRATION 

In general, as a tree grows over time, they will remove moisture from the underlying soils and if the soils 
are shrinkable (i.e., clays), the soil will develop low permeability.  

• The soil can cause a persistent moisture deficiency to develop.  

 

TABLE 6. SUMMARY OF TREES WITH VARYING WATER DEMANDS 

WATER DEMANDS TYPICAL TREES 

High Water Demand Trees 

Oak (all varieties) 

Elm 

Poplar 

Willow, and 

Some Cypress Trees 

Moderate Water Demand Trees 

Ash 

Sycamore 

Cherry 

Douglas Fir 

Pine, and 

Leyland Cypress 

Low Water Demand Trees 
Beech 

Birch 

 

• The soil does not fully re-hydrate during the appropriate seasons before the soil undergoes 

another condition of clay shrinkage subsidence during the next growing season. 

It can easily take many years for rehydration to occur. The time period usually depends upon the degree 

of desiccation already established by the surrounding trees and the permeability of the underlying clays.  

Desiccation. Reviewing the laboratory test data, many of the soils to the depths tested have intact 

moisture contents less than 50 % of the associated liquid limits. 

According to Richard Driscoll (1983), the state of desiccation can be predicted by intact moisture 

contents less than 50 % of the liquid limit. Therefore, the soils identified and observed are 
generally in a state of desiccation and susceptible to rehydration as trees in the 
area are removed.  
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6.8   FREE WATER OR GROUNDWATER CONTROL 

Based on our experience, attaining adequate compaction of clayey soils can become problematic if 

underlying moisture mitigates to the working surface.  

It is reasonable to anticipate that groundwater conditions may vary, and there is a possibility of 

intercepting perched water at the time of construction.  

• Some dewatering through shaping of work areas to shed water, and construction of temporary 

ditches with sumps and pumping may be necessary to remove the loose soils and allow 

placement of imported select fill in a dry manner.  

• Excavated soils intended for re-use as select fill may require special methods in order to dry the 

soil to suitable moisture content prior to re-placing the soil as select fill. 

 

 

Perched Water Conditions. Precipitation and surface water may collect atop the underlying soil layers 

and seep or pour into open excavations during construction. This condition should be expected, and is 

usually controlled by sumps and pumps.  

 

 

Water should not be allowed to accumulate into excavations waiting on evaporation to dry the area. 

Instead, the contractor should take positive measures to remove the water accumulation.  

 

 

Pumping Subgrades. Pumping subgrades are possible at this site, especially if work is conducted 

during wet periods. If these conditions are encountered during construction, it may be advisable to 

consider replacement of wet, unstable material with a material that is less porous than the existing 

material, installation of “bleeder” ditches, French drains, and other measures. 

 

 

Bleeder Ditches and De-Watering Pits. “Bleeder ditches” (temporary excavated de-watering ditches 

maximum four feet deep) are not anticipated but may be required as an integral part of the contractor’s 

base bid, if viewed as incidental or subsidiary to the other bid items. The temporary construction of “de-

watering pits” or wells may be useful during certain phases at this site.  
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7.0    DESIGN REVIEW AND CONSTRUCTION MONITORING 

Geotechnical review of plans and specifications is of significant importance in engineering practice. The 

poor performance of many structures has been attributed to inadequate geotechnical review of 

construction documents.  

 

Additionally, observation and testing of the subgrade will be important to the performance of the proposed 

development. The following sections present our recommendations relative to the review of construction 

documents and the monitoring of construction activities. 

7.1 PLANS AND SPECIFICATIONS 

The design plans and specifications should be reviewed and approved by MTEC prior to bidding and 

construction, as the geotechnical recommendations may need to be reevaluated in the light of the actual 

design configuration and loads.  

 

This review is necessary to evaluate whether the recommendations contained in this report and future 

reports have been properly incorporated into the project plans and specifications. Based on the work 

already performed, MTEC is best qualified to provide such a review. 

7.2 CONSTRUCTION MONITORING 

Site preparation, removal of unsuitable soils, assessment of imported fill material, fill placement, 

foundation installation, and other site grading operations should be observed and tests, as appropriate.  

 

The soil substrata, exposed during the construction and project development, may differ from that 

encountered and identified in the limited soil test borings.  

 

Continuous observation by a representative of MTEC during site preparation and foundation construction 

allows for the evaluation of the soil conditions as they are encountered, and allows the opportunity to 

recommend appropriate revisions, where necessary. 
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8.0    LIMITATIONS 

 

The recommendations and opinions expressed in this report are based on information obtained from field 
activities on January 9, 2024. 

 

Due to the limited nature of our field explorations, surface and/or subsurface conditions not observed and 
described in this report may be present on the site. Uncertainties relative to subsurface conditions can be 
reduced through additional subsurface exploration.  

 

However, it is common practice for these types of projects that only a very limited amount of soil 
exploration is performed for the engineering evaluation. Additional subsurface evaluation and laboratory 
testing can be performed upon request.  

 

Conditions different from those anticipated in this report may be encountered during site grading 
operations such that additional effort may be required to mitigate them. 

 

Recommendations provided in this report have been developed from information provided by a limited 
number of test borings.  These test borings depict subsurface conditions only at specific test boring 
locations and at the particular dates designated on the logs.  Subsurface conditions may vary between 
test boring locations.  The nature and extent of variations between test borings may not become evident 
until construction begins.   

 

If subsurface conditions encountered during construction differ 
from what we have obtained from test borings, our office should 
be notified immediately so that the effects of these conditions on 
design and construction can be addressed. 

 

Site conditions, including groundwater elevation, can change with time as a result of natural processes or 
the activities of man at the subject site or nearby sites.  

 

Changes to the applicable laws, regulations, codes, and standards of practice may occur as a result of 
government action or the broadening of knowledge. The findings of this report may, therefore, be 
invalidated over time, in part or in whole, by changes over which MTEC has no control. 

 

Construction Monitoring. MTEC’s recommendations for this site and this project are, to a high 
degree, dependent upon appropriate quality control of subgrade preparation, fill placement, and 
foundation construction. Accordingly, the recommendations are made contingent upon the opportunity for 
MTEC to observe grading operations and foundation excavations for the proposed construction.  
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If parties other than MTEC are engaged to provide such services, or such services are un-provided, such 
parties, as appropriate, must be notified that they will be required to assume complete responsibility as 
the geotechnical engineer or record for the geotechnical phase of the project by concurring with the 
recommendations on this report and/or by providing alternative recommendations. 

 

Standard of Practice. Professional services provided for this geotechnical evaluation has been 
performed, findings obtained, and recommendations prepared in accordance with generally accepted 
geotechnical engineering principles and practices.   

 

Items Not Covered By MTEC Services. The scope of services of MTEC provided herein does not 
include: 

• Geologic fault study,  

• Environmental assessment of the site, or investigation for the presence or absence of hazardous 
materials in the soil, surface water, and groundwater, or 

• Flood elevation considerations. 

 

Report Use. This document is intended to be used only in its entirety. No portion of the document, by 
itself, is designed to completely represent any aspect of the project described herein. MTEC should be 
contacted if the reader requires additional information or has questions regarding the content, 
interpretation presented, or completeness of this document. 

 

The reproduction of this report or any part thereof, in plans or other documents supplied to persons other 
than the owner, should bear language indicating that the information contained therein is for foundation 
design purposes.   

 

Report Certification. This report has been certified to Built Green Custom Homes by MTEC 
Companies, LLC. All contractors referring to this geotechnical report should draw their own conclusions 
regarding excavations, trafficability, etc., for bidding purposes.  

 

MTEC is not responsible for conclusions, opinions, or recommendations made by others based on these 
data.  

 

Warranty. MTEC has endeavored to perform our evaluation using the degree of care and skill 
ordinarily exercised under similar circumstances by reputable geotechnical professionals with experience 
in this area in similar soil conditions.  

 

No other warranty, either expressed or implied, is made as to the conclusions and recommendations 
contained in this report. 
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES 

TERMS USED ON BORING LOGS 

TABLES 1 THROUGH 6 

TEXAS DROUGHT MONITOR MAP 

TEXAS DROUGHT CONDITIONS 
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After ASTM Desianation D 2487 (Standard Test Method for Classification of Soils for Enqineerinq Purposes) 
MAJOR DIVISIONS GROUP 

SYMBOL 
TYPICAL NAMES 

GW Well-graded gravel, well-graded gravel with 
CLEAN GRAVELS sand 

(Less than 5% passes No. 200) GP Poorly graded gravel, poorly graded gravel with 
sand 

GRAVELS WITH FINES Limits plot below "A• line & hatched GM Silty gravel, silty gravel with sand
(More than 12 % passes zone on plasticity chart 

No. 200 sieve) Limits plot above "A· line & hatched GC Clayey gravel, clayey gravel with sand 
zone on plasticity chart 

SW Well·oraded sand Well-oraded sand with oravel 
CLEAN SANDS SP Poorly graded sand, poorly graded sand with 

(Less than 5% passes No. 200 sieve) oravel 
SAND WITH FINE<; Limits rtot below "A" lln2 & hatched SM Silty sand, silty sand with gravel 

(More than 12% passes zone on plasticity chart 
No. 200 sieve) Limits plot above "A" line & hatched SC Clayey sand, clayey sand with gravel 

zone on plasticity chart 
Silt, silt with sand or with gravel, sandy Silt, 

ML sandy si lt with gravel, gravelly silt, gravelly silt
with sand 
Lean clay, lean clay with sand or with gravel, 

CL sandy lean clay, sandy lean clay with gravel, 
SILTS AND CLAYS oravellv lean clav. aravellv lean clav with sand 

(Liquid limit less than 50) Organic clay, organic clay with sand or with
gravel, sandy organic clay, sandy organic clay 
with gravel, gravelly organic clay, gravelly 

OL organic day with sand, organic Silt, organic silt 
with sand or with gravel, sandy organic silt, 
sandy organic silt with gravel, gravelly organic 
silt oravellv oraanic silt with sand 
Elastic silt, elastic silt with sand or with gravel, 

MH sandy elastic silt, sandy elastic silt with gravel, 
oraveltv elastic silt oravellv elastic silt with sand 

SILTS AND CLAYS Fat clay, fat clay with sand or with gravel, sandy 
(Liquid limit 50 or more) CH fat clay, sandy fat clay with gravel, gravelly fat 

clay, qravelly fat clay with sand 
OH Organic clay, organic day with sand, sandy 

oraanic clav oraanic silt sandv oraanic silt 
NOTE: Gravels and Sands with 5% to 12% fines require dual symbols (i.e. GW·GM {well-graded gravel with slit}, GW·GC {well-graded gravel with clay}, SW· 
SM {well-graded sand with silt}, SW-SC {well graded sand with clay, SP·SM {poorly graded sand with silt}). 

DEGREE OF PLASTICITY OF COHESIVE SOIL 

Dfigrfi� of Pla�ti�i!;y Plasticity Index 
PLASTICITY CHART None 0 to 4 

60 Slight 5 to 10 

I/ 
.. 

/ 
[ 50 Medium 11  to  20 

I/ LJ-lin 
CH pr OH ./ 

X 

40 e A High 21 to 40 
0 

I/ 
.. V \ Very High > 40 � / ,-Line 

)- 30f-- CL- �L 
V v 

Cu = Coefficient of Uniformity = D6'/D,o 
u 

.• ·" 
Cc = Coefficient of Curvature = (D,o)2/(D,o x D .. ) ;:: 20 

en 

bl _,.·t or( V MH or OH SOIL SYMBOLS <( ..J 10 ./ a.. 
/ ... / 

0 I/ ML k.Jr OL m Fill LJ Sand 

0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIM rr (LL) 

� 

Equation of A-Line: Horizontal at PI = 4 to 25.5, then PI= 0.73(LL·20) 

• Equation of U·Line: Vertical at LL = 16 to PI = 7, then Pl= 0.9(LL·8) 

NOTES: If soil (GW, GP, GM, GC) contains;, 15 % sand, add "with sand" to Group Name. 

Clay (CH) 

Clay (CL) 

If soil fines (in GM, GC, SM, SC) classify as CL·ML, use GC-GM or SC-SM as Group Name. 
If soil fines (in GM, GC, SM, SC) are organic, add "with organic fines" with Group Name. 
If soil (SP, SM, SC) contains;, 15 % gravel, add "with gravel" to Group Name. 
If CL or ML Atterberg Limits plot in hatched area, soil is a CL·ML, silty clay.

. 

I 

If soil (CL, ML, OL, CH, MH, OH) contains 15 to 29 % plus No.200, add "with sand" or "with gravel", whichever is appropriate. 
If soil (CL, ML, OL, CH, MH, OH) contains;, 30 % plus No.200, predominately sand, add "sandy" to Group Name. 

Silt 
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