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SCOPE 

This report presents the results of our Geologic Hazards Evaluation and Pre-

liminary Geotechnical Investigation for Filing 1 of the proposed Grandview Reserve 

development. The proposed development is located east of Eastonville Road, west 

of U.S. Highway 24, and north of Stapleton Road in Falcon, Colorado (Fig. 1). We 

understand you are assessing the land for the construction of single-family resi-

dences. The purpose of our investigation was to evaluate the property for the occur-

rence of geologic hazards and their potential effect on the proposed development 

and to evaluate subsurface conditions to assist in planning of residential construc-

tion. The report includes descriptions of the subsurface conditions encountered in 

our exploratory borings, and discussions of construction as influenced by geotech-

nical considerations. The scope was described in our Contract Modification (CS-20-

0171) dated November 19, 2021. Evaluation of the property for the presence of po-

tentially hazardous materials (Environmental Site Assessment) was not included in 

our scope. 

This report is based on our understanding of the planned construction, sub-

surface conditions disclosed by exploratory borings, results of field and laboratory 

tests, engineering analysis, and our experience. It contains descriptions of the soil 

and bedrock conditions and groundwater levels found in our exploratory borings, 

and preliminary design and construction criteria for foundations, floor systems, and 

surface and subsurface drainage. The discussions of foundation and floor systems 

are intended for planning purposes only. Additional site-specific investigations will be 

necessary as development plans progress to design structures, pavements, and 

other site improvements. A brief summary of our conclusions and recommendations 

follows, with more detailed discussion in the report. 

SUMMARY OF CONCLUSIONS 

1. We did not identify geotechnical or geologic constraints at this site that 
we believe precludes construction of single-family residences. The pri-
mary geotechnical concerns are the sporadic lenses of expansive clay-
stone bedrock and locally shallow groundwater. We believe these 
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concerns can be mitigated with proper planning, engineering, design, 
and construction.  

 
2. Strata encountered in our exploratory borings consisted of 0.5 to 16 

feet of natural silty to clayey sand underlain by sandstone and clay-
stone bedrock to the maximum depths explored of 20 to 30 feet. Test-
ing and our experience indicates the near-surface soils are generally 
non-expansive. The underlying bedrock is predominantly non-expan-
sive to low swelling sandstone. Claystone layers are intermittently pre-
sent within the bedrock and exhibit variable swell potential.    
 

3. Groundwater was encountered in eleven of our borings during drilling 
at depths between 7 and 19.5 feet. Groundwater was measured sev-
eral days after drilling in each of the thirteen borings at depths ranging 
from 4.5 to 16.5 feet below the existing ground surface. Groundwater 
elevations can be altered by development and will vary with seasonal 
precipitation and landscaping irrigation.  
 

4. The presence of expansive soils and bedrock on the site constitutes a 
geologic hazard. There is risk that these materials may heave and 
damage slabs-on-grade and foundations. We believe the risk of dam-
age can be mitigated through typical engineering practices employed 
in the region. Slabs-on-grade and in some instances, foundations, may 
be damaged. Where claystone is encountered within excavations, sub-
excavation may be appropriate. 

 
5. We believe spread footings designed and constructed to apply a mini-

mum deadload will be appropriate if underlain by natural sand, sand-
stone bedrock, or new, moisture conditioned and densely compacted 
fill.  

 
6. Control of surface drainage will be critical to the performance of foun-

dations and slabs-on-grade. Overall surface drainage should be de-
signed to provide rapid removal of surface runoff away from the pro-
posed residences. Conservative irrigation practices should be followed 
to avoid excessive wetting.  

 

SITE CONDITIONS 

Filing 1 of the proposed Grandview Reserve development consists of approxi-

mately 190 acres of undeveloped land located east of Eastonville Road, west of U.S. 

Highway 24, and north of Stapleton Road in the unincorporated community of Fal-

con, Colorado. The site location and approximate extents as well as a preliminary 

development plan are shown in Fig. 1. At the time of our investigation, the ground 
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surface was largely undisturbed with the exception of some unimproved dirt roads 

and a gas line easement that extends through the southern portion of the property in 

a general southwest to northeast direction. Additionally, a small dam is present in 

the southern portion of the site. A few natural drainages cross the property in a gen-

eral northwest to southeast direction. The drainages typically only flow in response 

to recent precipitation. Site topography is gently rolling with a gentle descent to the 

southeast. Moderate slopes are present along drainages. Historically the land has 

been used for agriculture and grazing. Vegetation consists of prairie grasses and 

weeds. 

PROPOSED DEVELOPMENT 

The proposed Grandview Reserve development will primarily include residen-

tial development varying from low to high density, as well as a community park, 

church, and school. An extension of Rex Road is planned to extend to the east at 

the northern end of Filing 1. The Rex Road extension will continue southeast 

through future filings and intersect with U.S. Highway 24. A network of additional col-

lector and residential streets will provide access to the various residential neighbor-

hoods. Existing drainages are expected to remain or be rerouted. 

PREVIOUS INVESTIGATIONS 

In January 2019, Entech Engineering, Inc. performed a Preliminary Soil, Ge-

ology, Geologic Hazard, and Wastewater Study for the Grand Reserve site (Entech 

Job No. 181951). Entech advanced ten borings at the site in late November 2018. 

We were provided with a copy of the Entech report for review and utilized the sub-

surface information to supplement the information obtained during our investiga-

tions.  

In December 2020, CTL|Thompson, Inc. performed a Preliminary Geotech-

nical Investigation for a larger 768 acre site that included the subject site. A total of 

12 very widely spaced exploratory borings were advanced at the site. Borings TH-1, 

TH-4, TH-7, and TH-10 were drilled within the 190 acre portion of the Grandview 
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Reserve development that is the subject of this report. We utilized the information 

obtained from the borings to supplement this study. 

INVESTIGATION  

Subsurface conditions at the site were investigated by our firm by drilling a to-

tal of thirteen widely spaced exploratory borings. Four exploratory borings (TH-1, 

TH-4, TH-7, and TH-10) were drilled during a previous study completed in Decem-

ber 2020, and an additional 9 exploratory borings (TH-101 through TH-109) were re-

cently advanced within the subject 190 acre site, to depths between 20 and 30 feet. 

The boring locations were established by the client’s surveyor. The approximate lo-

cations of the borings are shown in Fig. 1. Our representative observed the drilling 

operations, logged the subsurface conditions found in the borings, and obtained 

samples for laboratory testing. Graphical logs of the borings, including the results of 

field penetration resistance tests, and some laboratory test data are presented in 

Appendix A. Soil samples obtained during drilling were visually classified and labora-

tory testing was assigned to representative samples. Swell-consolidation and grada-

tion test results are presented in Appendix B. Laboratory test data are summarized 

in Table B-1. 

SUBSURFACE CONDITIONS 

Strata encountered in our exploratory borings generally consisted of natural 

slightly silty to silty and clayey to very clayey sand underlain by sandstone and clay-

stone bedrock to the maximum depths explored of 20 to 30 feet. Some of the perti-

nent engineering characteristics of the soil and bedrock are described in the follow-

ing paragraphs. 

Natural Soils 

Natural soils were encountered at the surface in each of our borings and ex-

tended to depths varying from 0.5 to 16 feet. The natural soils consisted of predomi-

nantly slightly silty to silty and clayey to very clayey sand. A layer of sandy clay was 
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encountered between 12 and 16 feet in boring TH-104. The sand was loose to 

dense based on field penetration resistance testing and our observations during drill-

ing. Eight samples of the sand tested in our laboratory contained 9 to 48 percent silt 

and clay-sized particles (passing the No. 200 sieve). The silty sand is judged to be 

non-expansive. The clayey sand is non-expansive to low swelling. A sample of the 

sandy clay exhibited 0.7 percent swell when wetted under estimated overburden 

pressures. 

Bedrock 

Bedrock was encountered in each of the borings underlying the natural soils, 

at depths of between 0.5 and 16 feet below the ground surface. The predominate 

sandstone bedrock contained sporadic layers of sandy to very sandy claystone. The 

bedrock was hard to very hard. Five samples of the sandstone contained 21 to 31 

percent silt and clay-sized particles. The sandstone is judged to be non-expansive to 

low swelling. 

Sandy to very sandy claystone bedrock was encountered in five of our bor-

ings at varying depths. Two samples of the claystone tested in our laboratory con-

tained 54 and 68 percent silt and clay-sized particles and exhibited measured swells 

between 0.8 and 2.2 percent when wetted under estimated overburden pressure.  

Groundwater 

Groundwater was encountered in eleven of our borings during drilling at 

depths between 7 and 19.5 feet. Groundwater was measured several days after 

drilling in each of the thirteen borings at depths ranging from 4.5 to 16.5 feet below 

the existing ground surface. Groundwater may develop and fluctuate seasonally and 

rise in response to development, precipitation, and landscape irrigation.  



 

D.R. HORTON  6 
GRANDVIEW RESERVE, FILING 1 
CTL|T PROJECT NO. CS19345-115-R2 

SITE GEOLOGY 

The surficial geology at the site was evaluated by reviewing published geo-

logic maps and our own site reconnaissance. The site lies within the area of the Fal-

con Quadrangle Geologic map published by the Colorado Geological Survey.    

The predominant geologic unit at the site Quaternary-age Alluvium (Qa1, Qa2, 

and Qa3). The alluvium consists of poorly to well sorted, poorly to moderately con-

solidated, silt, sand, gravel, and minor clay along active stream channels and ter-

races. Artificial fill (af) is mapped at the location of a small earthen dam. A portion of 

the southwestern corner of the site is mapped as Dawson Formation bedrock (Tda). 

The Dawson Formation consists of white to tan, thick to massive, cross-bedded ar-

koses, pebbly arkoses, and arkosic pebble conglomerates. The Dawson Formation 

in the site area is predominantly sandstone with sparse interbeds of thin-bedded 

gray claystone and sandy claystone. The bedrock underlies the surficial alluvium 

throughout the site. Conditions at the site were found to be similar to the mapped 

conditions. 

 

 
Excerpt from Falcon Quadrangle Geologic Map, El Paso County, Colorado, 2012. 
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GEOLOGIC HAZARDS 

Geologic hazards we identified at the site include expansive soils, hard bed-

rock, and shallow groundwater. No geologic hazards were noted that we believe 

preclude the proposed development. We believe potential hazards can be mitigated 

with proper engineering, design, and construction practices, as discussed in this re-

port. Figure 2 shows our interpretation of the engineering geology modified from the 

system used by Charles Robinson & Associates (1977). 

Shallow Groundwater 

Groundwater was encountered in eleven of our borings during drilling at 

depths between 7 and 19.5 feet. Groundwater was measured several days after 

drilling in each of the thirteen borings at depths ranging from 4.5 to 16.5 feet below 

the existing ground surface. Our borings were drilled in late fall when natural ground-

water elevations are receding from their seasonal highs. It should be expected that 

site development including overlot grading and utility installation will alter groundwa-

ter levels. The depth to groundwater is indicated on Fig. 2. 

The presence of shallow groundwater can impact basement level construc-

tion. Current groundwater depths indicate proximity of groundwater to basement 

level foundation systems may be a concern, particularly near drainages. This condi-

tion can be mitigated through use of foundation drains, active underdrains (if allowed 

and installed by the developer), or cut-off drains. The depth to groundwater will also 

be impacted by proposed grading and depth of foundations. This condition should 

be further evaluated at the time of lot-specific Soils and Foundation Investigations.  

Hard Bedrock 

The sandstone and claystone of the Dawson Formation are hard to very hard 

and present at shallow depths within the site. The hard to very hard bedrock will be 

difficult to excavation and will require heavy duty excavation equipment. Deep exca-

vations into bedrock will require rock teeth and rock buckets.  
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Expansive Soils and Bedrock 

Colorado is a challenging location to practice geotechnical engineering. The 

climate is relatively dry and the near-surface soils are typically dry and compara-

tively stiff. These soils and related sedimentary bedrock formations react to changes 

in moisture conditions. Some of the soils swell as they increase in moisture and are 

referred to as expansive soils. Other soils can compress significantly upon wetting 

and/or additional loading (from foundations or site grading fill) and are identified as 

compressible or collapsible soils. Much of the land available for development east of 

the Front Range is underlain by expansive clay or claystone bedrock near the sur-

face. The soils that exhibit compressible behavior are more likely west of the Conti-

nental Divide; however, both types of soils occur throughout the state. 

Covering the ground with structures, streets, driveways, patios, etc., coupled 

with lawn irrigation and changing drainage patterns, leads to an increase in subsur-

face moisture conditions. As a result, some soil movement due to heave or settle-

ment is inevitable. Expansive bedrock is present at this site, which constitutes a geo-

logic hazard. There is risk that foundations and slab-on-grade floors will experience 

heave or settlement and damage. It is critical that precautions are taken to increase 

the chances that the foundations and slabs-on-grade will perform satisfactorily. Engi-

neered planning, design and construction of grading, pavements, foundations, slabs-

on-grade, and drainage can mitigate, but not eliminate, the effects of expansive and 

compressible soils. Sub-excavation is a ground improvement method that can be 

used to reduce the impacts of swelling soils.  
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Flooding 

The majority of the site lies within Zone D (undetermined flood hazard) as 

shown on FIRM Community Map Numbers 08041C0552G and 08041C0556G, re-

vised December 7, 2018. Zone D indicates floods are possible, but not likely. Some 

portions of the site within drainage areas lie within Zone A as shown below.  

 

 

Based on the topography at the site the potential for a flood to impact the ma-

jority of the site area is low. During peak precipitation events, some accumulation of 

surface sheet flow in drainages is expected with possible inundation within the Zone 

A areas. Development will increase the relative area of impervious surfaces, which 

can lead to drainage problems and erosion if surface water flow is not adequately 

Excerpt from FEMA National Flood Hazard Layer Viewer 
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designed. Surface drainage design and evaluation of flood potential should be per-

formed by a civil engineer as part of the project design. 

Seismicity 

This area, like most of Colorado, is subject to a low degree of seismic risk. 

The soil and bedrock units are not expected to respond unusually to seismic activity. 

According to the 2015 International Residential Code and based upon the results of 

our investigation, we judge the site classifies as Seismic Site Class C.  

Erosion 

The site is susceptible to the effects of wind and water erosion. Water flowing 

across the site in an uncontrolled manner will likely result in considerable erosion, 

particularly where the water flow is concentrated. The surficial sandy soils are rela-

tively stable and resistant to wind erosion where vegetation is established. Disturb-

ance of the vegetative cover and long-term exposure of these deposits to the ero-

sive power of wind and water increases the potential for erosion. Maintaining vege-

tative cover and utilizing surface drainage collection and distribution systems will re-

duce the potential for erosion from wind and water. 

Radon/Radioactivity 

We believe no unusual hazard exists from naturally occurring sources of radi-

oactivity on the site. However, the materials found in this area are often associated 

with the production of radon gas and concentrations in excess of those currently ac-

cepted by the EPA can occur. Passive and active mitigation procedures are com-

monly employed in this region to effectively reduce the buildup of radon gas. 

Measures that can be taken after a structure is enclosed during construction include 

installing a blower connected to the foundation drain and sealing the joints and 

cracks in concrete floors and foundation walls. If the occurrence of radon is a con-

cern, we recommend structures be tested after they are enclosed. The EPA pro-

vides guidance on construction radon resistant structures.   
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Recoverable Minerals 

The project site is included in the Aggregate Resources of Colorado mapping 

from the Colorado Geological Survey. The mapping does not indicate any commer-

cial sand or gravel pits near the project site. We observed no evidence of surface or 

subsurface mining at the site. 

ESTIMATED POTENTIAL HEAVE  

Based on the subsurface profiles, swell-consolidation test results and our ex-

perience, we calculated potential heave at the existing ground surface for each test 

hole. The analysis involves dividing the soil profile into layers and modeling the 

heave of each layer from representative swell tests. We estimate potential ground 

heave will generally be less than 0.5-inch with one test hole calculated at up to 

about 1-inch. A depth of wetting of 24 feet below existing grades was considered for 

the analysis. This depth of wetting is typically used for irrigated residential sites. Var-

iations from our estimates should be anticipated. It is not certain whether the esti-

mated heave will occur.  

The heave estimates are summarized in the table below. We judge there is a 

relatively low risk of problems due to expansive soils and bedrock for much of the 

site; however, it should be understood that our borings were very widely spaced. As 

such, significant areas of moderately expansive claystone may be present. 
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ESTIMATED POTENTIAL GROUND HEAVE BASED ON  
24 FEET DEPTH OF WETTING 

 

BORING ESTIMATED POTENTIAL GROUND HEAVE (INCHES) 

TH-1 <0.5 
TH-4 <0.5 
TH-7 <0.5 
TH-10 <0.5 
TH-101 <0.5 
TH-102 <0.5 

TH-103 <0.5 

TH-104 <0.5 

TH-105 <0.5 

TH-106 <0.5 

TH-107 0.9 

TH-108 <0.5 

TH-109 <0.5 

  

Sub-Excavation 

Our investigation indicates soils and bedrock with nil to moderate expansion 

potential are present locally at shallow depths likely to influence the performance of 

shallow foundations and slabs-on-grade. We estimated total potential ground heave 

could be up to about 0.9 inches. Our experience suggests performance of structures 

constructed on claystone bedrock materials can be erratic. Where present near 

foundation levels, sub-excavation of up to 4 feet in thickness may be appropriate. 

Localized areas of deeper sub-excavation may be necessary. This condition is not 

expected to be widespread, and the need for sub-excavation and appropriate meth-

ods should be evaluated at the time of the lot specific soils and foundation investiga-

tion. 

BUILDING CONSTRUCTION CONSIDERATIONS 

Foundations 

Our investigation indicates predominantly granular soils and sandstone bed-

rock will be present at foundation elevations. Expansive claystone is present locally 

at varying depths. If claystone is encountered at foundation depths, sub-excavation 
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will likely be appropriate to reduce the risk of poor performance. Typically, sub-exca-

vation depths in this formation are in the range of 4 to 8 feet in thickness where 

these lenses are present. We expect spread footing foundations designed to apply 

minimum deadload will likely be appropriate for the lots. We estimate maximum al-

lowable pressures of about 3,000 psf will be appropriate for the lots included in this 

investigation. Detailed soils and foundation investigations should be performed to 

determine the appropriate foundation types and to provide design criteria on a lot-

specific basis. 

Floor Construction 

We expect slab-on-grade basement floors and garage floors will be appropri-

ate for the site. The site will likely have a low to moderate risk (where shallow clay-

stone is encountered) of poor slab-on-grade performance, although sub-excavation 

may be required where claystone lenses are identified near floor elevations. Struc-

tural floors should be used in non-basement, finished living areas. A structural floor 

is supported by the foundation system. Design and construction issues associated 

with structural floors include ventilation and lateral loads. Where structurally sup-

ported floors are installed in basements or over a crawlspace, the required air space 

depends on the materials used to construct the floor and the potential expansion of 

the underlying soils. The risk of poor performance of floor slabs, driveways, side-

walks, and other surface flatwork may increase where expansive soils are present, 

unless sub-excavation is performed.  

Subsurface Drainage 

Surface water can penetrate relatively permeable loose backfill soils located 

adjacent to residences and collect at the bottom of relatively impermeable founda-

tion excavations, causing wet or moist conditions after construction. Foundation 

walls and grade beams should be designed to resist lateral earth pressures. Foun-

dation drains should be constructed around the lowest excavation levels of base-

ment and/or crawlspace areas. Where locally high groundwater is present, below 

slab drainage layers may be appropriate. These drains could be connected to an 
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underdrain system (if present) to provide a gravity outlet. Sump pits should be pro-

vided so pumps can be installed as a backup if underdrains do not perform as in-

tended. 

Surface Drainage 

The performance of foundations, floors, and other improvements is affected 

by moisture changes within the soil. This is largely influenced by surface drainage. 

When developing an overall drainage scheme, consideration should be given by the 

developer to drainage around each residence. The ground surface around the resi-

dences should be sloped to provide positive drainage away from the foundations. 

We recommend a slope of at least 10 percent for the first 10 feet surrounding each 

building, where practical. If the distance between buildings is less than 20 feet, the 

slope in this area should be 10 percent to the swale between houses. Variation from 

these criteria is acceptable in some areas. For example, for lots graded to direct 

drainage from the rear yard to the front, it is difficult to achieve the recommended 

slope at the high point behind the house. We believe it is acceptable to use a slope 

of about 6 inches in the first 10 feet (5 percent) at this location. A 5 percent slope 

can also be used adjacent to residences without basements. Roof downspouts and 

other water collection systems should discharge beyond the limits of backfill around 

structures.  

Concrete 

Concrete in contact with soil can be subject to sulfate attack. We measured 

the water-soluble sulfate concentration in two samples from this site at less than 0.1 

percent. For this level of sulfate concentration, ACI 332-08 Code Requirements for 

Residential Concrete indicates there are no special requirements for sulfate re-

sistance.  

Superficial damage may occur to the exposed surfaces of highly permeable 

concrete, even though sulfate levels are relatively low. To control this risk and to re-

sist freeze-thaw deterioration, the water-to-cementitious materials ratio should not 

dsdparsons
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exceed 0.50 for concrete in contact with soils that are likely to stay moist due to sur-

face drainage or high water tables. Concrete exposed to freeze/thaw conditions 

should be air entrained. We recommend foundation walls and grade beams sur-

rounding living areas that are in contact with the subsoils be damp-proofed.  

RECOMMENDED FUTURE INVESTIGATIONS 

 We recommend the following investigations and services: 

 
1. Design-level Soils and Foundation Investigations for each individual 

lot; 
2. Pavement Subgrade Investigations; and 
3. Foundation installation observations. 
 

CONSTRUCTION OBSERVATIONS 

This report has been prepared for the exclusive use of D.R. Horton and your 

team to provide geotechnical design and construction criteria for development. The 

information, conclusions, and recommendations presented herein are based upon 

consideration of many factors including, but not limited to, the type of structures pro-

posed, the geologic setting, and the subsurface conditions encountered.  

We recommend that CTL | Thompson, Inc. provide construction observation 

services to allow us the opportunity to verify whether soil conditions are consistent 

with those found during this investigation. If others perform these observations, they 

must accept responsibility to judge whether the recommendations in this report re-

main appropriate.  

GEOTECHNICAL RISK 

The concept of risk is an important aspect with any geotechnical evaluation 

primarily because the methods used to develop geotechnical recommendations do 

not comprise an exact science. We never have complete knowledge of subsurface 

conditions. Our analysis must be tempered with engineering judgment and experi-

ence. Therefore, the recommendations presented in any geotechnical evaluation 
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       IN THIS REPORT.
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       SW - INDICATES SWELL WHEN WETTED UNDER
                  APPROXIMATE OVERBURDEN PRESSURE. (%)
       LL - INDICATES LIQUID LIMIT.
                  (NV : NO VALUE)
       PI - INDICATES PLASTICITY INDEX.
                  (NP : NON-PLASTIC)
       -200 - INDICATES PASSING NO. 200 SIEVE. (%)

GROUNDWATER LEVEL MEASURED  AFTER
DRILLING.

GROUNDWATER LEVEL MEASURED AT TIME OF
DRILLING.

D.R. HORTON
GRANDVIEW RESERVE, FILING 1
CTL|T PROJECT NO. CS19345-115-R2

29/12

15/12
WC=12.8
DD=117
-200=13

50/7

50/5

50/5

50/5

TH - 105

29/12
WC=3.5
DD=109
-200=35

24/12
WC=15.1
DD=115
LL=34  PI=15
-200=48

50/9

50/6

TH - 106

50/6

50/9
WC=11.8
DD=121
SW=2.2
-200=54

50/3
WC=8.3
DD=121
-200=31

50/6

50/3

TH - 107

50/6
WC=6.4
-200=22

50/8

50/8

50/6

TH - 108

50/6

50/5

50/6
WC=9.8
DD=126
-200=25

50/6

TH - 109



 

D.R. HORTON   
GRANDVIEW RESERVE, FILING 1 
CTL|T PROJECT NO. CS19345-115-R2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

LABORATORY TEST RESULTS 
TABLE B-I – SUMMARY OF LABORATORY TEST RESULTS 

 
 



    Sample of CLAYSTONE, SANDY  DRY UNIT WEIGHT= 118 PCF

    From TH-7 AT 4 FEET  MOISTURE CONTENT= 13.4 %

    Sample of CLAY, SANDY (CL)  DRY UNIT WEIGHT= 114 PCF

    From TH-104 AT 14 FEET  MOISTURE CONTENT= 16.2 %
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    Sample of CLAYSTONE, VERY SANDY  DRY UNIT WEIGHT= 121 PCF

    From TH-107 AT 9 FEET  MOISTURE CONTENT= 11.8 %

    Sample of SANDSTONE, CLAYEY  DRY UNIT WEIGHT= 121 PCF

    From TH-107 AT 14 FEET  MOISTURE CONTENT= 8.3 %
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Sample of SAND, SILTY (SM) GRAVEL 3 % SAND 75 %

From TH - 1 AT 4 FEET SILT & CLAY 22 % LIQUID LIMIT

PLASTICITY INDEX

Sample of SAND, SLIGHTLY SILTY (SP-SM) GRAVEL 1 % SAND 90 %

From TH - 4 AT 4 FEET SILT & CLAY 9 % LIQUID LIMIT

PLASTICITY INDEX

Gradation
Test Results FIG. B-3
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Sample of SAND, SILTY (SM) GRAVEL 9 % SAND 75 %

From TH - 101 AT 9 FEET SILT & CLAY 16 % LIQUID LIMIT

PLASTICITY INDEX

Sample of SANDSTONE, CLAYEY GRAVEL 2 % SAND 71 %

From TH - 102 AT 14 FEET SILT & CLAY 27 % LIQUID LIMIT

PLASTICITY INDEX

Gradation
Test Results FIG. B-4
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Sample of SAND, SLIGHTLY SILTY (SP-SM) GRAVEL 4 % SAND 85 %

From TH - 103 AT 4 FEET SILT & CLAY 11 % LIQUID LIMIT

PLASTICITY INDEX

Sample of SANDSTONE, CLAYEY GRAVEL 4 % SAND 75 %

From TH - 103 AT 9 FEET SILT & CLAY 21 % LIQUID LIMIT 31
PLASTICITY INDEX 15

Gradation
Test Results FIG. B-5
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Sample of SAND, SILTY (SM) GRAVEL 19 % SAND 68 %

From TH - 105 AT 9 FEET SILT & CLAY 13 % LIQUID LIMIT

PLASTICITY INDEX

Sample of SAND, CLAYEY (SC) GRAVEL 1 % SAND 64 %

From TH - 106 AT 4 FEET SILT & CLAY 35 % LIQUID LIMIT

PLASTICITY INDEX

Gradation
Test Results FIG. B-6
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Sample of SAND, VERY CLAYEY (SC) GRAVEL 0 % SAND 52 %

From TH - 106 AT 9 FEET SILT & CLAY 48 % LIQUID LIMIT 34
PLASTICITY INDEX 15

Sample of SANDSTONE, SILTY GRAVEL 4 % SAND 74 %

From TH - 108 AT 4 FEET SILT & CLAY 22 % LIQUID LIMIT

PLASTICITY INDEX

Gradation
Test Results FIG. B-7
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Sample of SANDSTONE, SILTY GRAVEL 0 % SAND 75 %

From TH - 109 AT 14 FEET SILT & CLAY 25 % LIQUID LIMIT

PLASTICITY INDEX

Sample of GRAVEL % SAND %

From SILT & CLAY % LIQUID LIMIT

PLASTICITY INDEX

Gradation
Test Results FIG. B-8
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TABLE B - I

SUMMARY OF LABORATORY TEST RESULTS

SWELL TEST DATA ATTERBERG LIMITS PASSING
BORING DEPTH MOISTURE DRY SWELL APPLIED LIQUID PLASTICITY NO. 200 SOIL TYPE

CONTENT DENSITY PRESSURE LIMIT INDEX SIEVE
(ft) (%) (pcf) (%) (psf) (%)

TH-1 4 2.8 107 22 SAND, SILTY (SM)
TH-4 4 3.6 105 9 SAND, SLIGHTLY SILTY (SP-SM)
TH-7 4 13.4 118 0.8 500 68 CLAYSTONE, SANDY
TH-10 4 9.1 NL NP 24 SAND, SILTY (SM)
TH-101 9 11.8 119 16 SAND, SILTY (SM)
TH-102 14 12.3 123 27 SANDSTONE, CLAYEY
TH-103 4 2.2 115 11 SAND, SLIGHTLY SILTY (SP-SM)
TH-103 9 9.2 127 31 15 21 SANDSTONE, CLAYEY
TH-104 14 16.2 114 0.7 1,800 84 CLAY, SANDY (CL)
TH-105 9 12.8 117 13 SAND, SILTY (SM)
TH-106 4 3.5 109 35 SAND, CLAYEY (SC)
TH-106 9 15.1 115 34 15 48 SAND, VERY CLAYEY (SC)
TH-107 9 11.8 121 2.2 1,100 54 CLAYSTONE, VERY SANDY
TH-107 14 8.3 121 -0.2 1,800 31 SANDSTONE, CLAYEY
TH-108 4 6.4 22 SANDSTONE, SILTY
TH-109 14 9.8 126 25 SANDSTONE, SILTY
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