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ID No. DW Material


High Early


Strength


Concrete


1 Gravel


2 Gravel


3 Gravel


4 Gravel


5 Gravel


6 Gravel


7 Gravel


8 Concrete No


9 Concrete No


10 Gravel


11 Gravel


12 Gravel


13 Gravel


14


Asphalt


15 Gravel


16 Gravel


17 Concrete No


18 Concrete Yes


19 Gravel


20 Gravel


21 Gravel


22 Gravel


23 Gravel


24 Gravel


25 Gravel


26 Gravel


27 Gravel


28 Gravel


29 Gravel


30 Gravel


31 Gravel
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August 17, 2018 
 
Binkley & Barfield, Inc 
1710 Seamist Drive 
Houston, Texas 77008 
 
Attention:   Mr. Todd Calvin, PE 
 
Reference:  Geotechnical Investigation 


10th Street Pavement Reconstruction – 2200 feet 
(Grand Ave to 64 Acre Park) 
Bacliff, Texas 
GETI NO: 18G5566 


 
Dear Mr. Calvin:  
 
GEOSCIENCE ENGINEERING & TESTING, INC. (GETI) is pleased to submit this report for the above 
referenced project. This study was authorized by Mr. David A. Hamilton, P.E on July 24, 2018. This 
report briefly describes the procedures employed in our investigation and presents the conclusions 
and recommendations of our studies. 
 
We appreciate the opportunity to work with you on this phase of the project. If you have any 
question concerning this report or require additional information, please contact us.  
 
With Kindest Regards, 
GeoScience Engineering & Testing, Inc. 
 
 


 
 
Kishor Rawal, MSCE, E.I.T 
Project Engineer 
 
 
 
 
 
 
Telfryn L. John, PE 
Vice President 
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 GEOSCIENCE ENGINEERING & TESTING, INC.  


 I. INTRODUCTION AND PROJECT INFORMATION 
 
Geoscience Engineering and Testing, Inc. (GETI) hereby submits this report of geotechnical investigation 
of subsurface conditions for the proposed 10th Street pavement reconstruction (Grand Avenue to 64-acre 
Park) at Bacliff, Texas. GETI’s investigation was authorized by Mr. David A. Hamilton, P.E., Executive Vice 
President with Binkley & Barfield, Inc.  
 
The purpose of the geotechnical investigation was to determine the existing asphalt pavement thickness 
and new pavement design recommendations.   
 


II. SUBSURFACE EXPLORATION 
 
1. General / Scope of Work 


 
Our work included a reconnaissance of the immediate site, geologic desktop review, subsurface 
exploration, field and laboratory testing, with an engineering analysis and evaluation of the subsurface 
materials. The purpose of this subsurface exploration and analysis was to determine soil profile 
components, the engineering characteristics of the subsurface materials and to provide criteria for use by 
design engineers in preparing new pavement design. 
 
The exploration and analysis of the subsurface conditions reported herein are considered in sufficient 
detail and scope to form a reasonable basis for the recommendations. These recommendations are based 
on available soil information from this investigation and preliminary design details furnished by Mr. David 
A. Hamilton, P.E., with Binkley & Barfield, Inc.   
 
Any revision in plans for the proposed 10th Street pavement reconstruction project (Grand Avenue to 64-
acre Park) from those enumerated in this report should be brought to the attention of the soil engineer, 
so that he may determine if changes in the recommendations are required. If deviations from the noted 
subsurface conditions are encountered during construction, they should also be brought to the attention 
of the soil engineer. 
 
The project consists of the following proposed improvements:  
 


✓ Assess 2200 lineal feet of the existing asphalt pavement thickness to be removed. 
✓ Provide generalized subsurface and ground water conditions 
✓ Develop geotechnical design parameters for new pavement section 
✓ Provide construction recommendation for the chosen design. 


GETI Scope of Work includes fieldwork borings, laboratory testing and an engineering report, prepared, 
signed and sealed by a registered engineer, which will present the results of the field and laboratory data 
together with the analyses of the results and recommendations.  
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The report addresses: 
 


✓ Existing soil and groundwater condition 
✓ Pavement design thickness recommendation for 10th Street. 
✓ Subgrade stabilization recommendation 
✓ Material and compaction recommendations 
✓ Construction considerations related to soil and groundwater conditions 


 
2.  Description of the Site / Geology 
 
The site has overall relatively level topography. The existing pavement consists of 8-inches of asphalt and 
base layer. The soils underlying the existing pavement system were primarily fill materials (silty sand) 
except boring B-5 and B-6, which consists of sandy fat clay and fat clay at the time of our drilling operation. 
Please refer to the boring logs for details.   
 
The site is generally in the geographic area which corresponds to the outcrop area of the Beaumont 
Formation, Quaternary Period, and Holocene, Pleistocene Epoch or Series1. The Beaumont Formation is 
also described as having mostly clay, silt and sand; concretions of calcium carbonate with iron oxide and 
iron-manganese oxides in the zone of weathering.  
 
3. Field Investigation 


 
The field investigation was undertaken on July 08, 2018, with the intent to explore and determine the 
engineering characteristics of the subsurface materials. This included a reconnaissance of the project site, 
drilling the exploratory borings, and recovering the representative soil samples.  
  
Subsurface soil conditions were explored by advancing six soil borings. Borings B-1 through B-6 were 
drilled to a depth of 15-feet each, respectively.  
 
The approximate soil boring locations are shown on the attached Soil Boring Plan, Plate No. 1. 
 
Sample depth and description of soil classification (based on the Unified Soil Classification System) are 
presented on the Soil Boring Logs, Plate No. 2 through 7.  
 
Keys to Terms and Symbols used on the Soil Boring Logs are shown on Plate No. 8.  
 
Site Photographs appear on Plate 9. 
 
The soil borings were of 3-inch nominal diameter. All relatively undisturbed and disturbed soil samples 
were obtained at 2-feet intervals continuously to a depth of 12-feet, and 13 to 15-feet thereafter. The soil 
borings were performed with a drilling rig equipped with rotary head conventional solid-stem augers used 
to advance the holes. Representative disturbed or undisturbed soil samples were obtained employing 
thin-walled sampling procedures in accordance with ASTM D1587.  
 


                                                 
1   Note: USGS, TNRIS, UTBEG, GEOLOGIC ATLAS OF TEXAS 
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Soil samples were identified according to the boring number and depth and wrapped in aluminum foil and 
polyethylene plastic wrapping bags to prevent moisture loss and disturbance. All of the samples were 
transported to our geotechnical laboratory for examination, testing and analysis. All borings were 
backfilled with the soil cuttings accumulated during the drilling operation, after final water readings were 
obtained, then cold patch asphalt was used to restore the pavement surface.  
 


4.1 Field Strength Tests 
 


During the field boring operation, samples of cohesive soil from the thin-walled tube were frequently 
tested in compression by use of a calibrated soil penetrometer to provide a measure of shear strength 
to aid in characterizing the soil consistency. 


 
4.2 Water Level Measurement 


 
The information in this report summarizes conditions as found on the date the borings were drilled. 
Ground water was not encountered during the drilling operation. Long-term monitoring of the ground 
water level was beyond the scope of this study. It should be noted that the ground water table may 
be expected to fluctuate with environmental variations such as frequency and magnitude of rainfall 
and the time of the year when construction begins.  


 
4. Surface Fault 
 
A fault assessment was conducted based on current guidelines for Geological Fault Studies contained in 
the March 1985 Houston Geological Society (HFS) Bulletin. We reviewed several available sources of 
published literature on faulting in the area, USGS fault maps and performed a site reconnaissance.  
According to the “Principal Faults in Houston, Texas, Metropolitan Area” by Sachin D. Shah and Jennifer 
Lanning-Ruch, no faults were documented nearby the proposed site location.  Fault activities and major 
signs of fractures/distress were not observed at the time of the site reconnaissance.  
 
5. Laboratory Testing 
 
Complementing the field investigation, a supplemental laboratory investigation was conducted to 
ascertain additional pertinent engineering characteristics of the subsurface materials necessary in 
analyzing their behavior under the proposed loading conditions. Laboratory tests are performed on 
selected concrete and soil samples to provide the physical and engineering properties of the materials in 
accordance with the prescribed ASTM standards and methods.  
 
The standard tests performed are as follows:  
 


LABORATORY TEST TEST STANDARD 


Moisture Content of Soils ASTM D2216 


Moisture Content and In Situ Dry Density of Soils ASTM D2937 


Unconfined Compressive Strength of Cohesive Soils ASTM D2166 


Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D4318 
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Strength properties of the soils were determined by means of unconfined compression tests performed 
on undisturbed samples.  
 
The type and number of laboratory tests performed for this investigation are: 


 


DESCRIPTIONS No. of Test  DESCRIPTIONS No. of Test 


Hand Penetrometer Test 34 Dry Density Test 3 


Moisture Content Test 42 Unconfined Compressive Test 3 


Atterberg Limits 11   


 
Laboratory Test Data is shown on the Soil Boring Logs presented on Plate Nos. 2 through 7. 
 


III. GENERAL DESCRIPTION OF SUBSURFACE MATERIALS 
 


The specific subsurface stratigraphy as determined by the field exploration at individual boring locations 
is shown in detail on the soil boring logs herein. However, the stratigraphy can be generalized as follows: 
 


STRATUM 
NUMBER 


RANGE OF 
DEPTH, Ft. BORING NUMBER 


SOIL DESCRIPTION 


(Below 8-inches of Asphalt and Base layer) 


I 0 – 2’ B-1 through B-4 Fill: light gray; SILTY SAND  


II 8’ – 10’ B-3 & B-4 Soft to stiff; tan LEAN CLAY (CL)* 


II 


0 – 15’ B-1, B-2, B-5 & B-6 
Firm to very stiff; dark gray; tan; gray and brown; tan 
and light gray; SANDY FAT CLAY (CH) / FAT CLAY 
(CH)* 


0’ – 8’ 
B-3 & B-4 


8’ – 15’ 


  * Classification is in accordance with the Unified Soil Classification System 
 
Laboratory tests results for the soils indicate that the Liquid Limits range from LL = 38 to 81 percent, the 
Plastic Limits range from PL = 18 to 28 percent and the Plasticity Indices range from PI = 20 to 53. Soil 
moisture content ranged from 7 to 31 percent. The borings show the silty sands with non-plastic fines. 


 
1. Swell Potential 
 
Based on plasticity index results, the fill material (silty sand), lean clay, sandy fat clay and fat clay, are 
characterized as having medium to extremely high shrink/swell potential. The fat clay has a very high 
shrink/swell potential while the silty sand has negligible shrink/swell potential. 
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When the moisture content of clay soil increases, the volume increases; conversely, when the moisture 
content of this type of soils decreases, the soil volume decreases. The volume changes can result in 
pavement movement and stresses.  
 
2. Potential Vertical Rise (PVR) 
 
The magnitude of the moisture induced vertical movement, potential vertical rise, was calculated using 
the Texas Department of Transportation Method Tex-124-E in conjunction with our evaluation of the 
current moisture profile.  
 
The potential vertical rise (PVR) at the locations of the test Borings B-1 through B-6 drilled is estimated to 
be approximately 2-inches at their existing moisture condition. More movement may occur in areas where 
the soil dries, and water subsequently ponds during or after construction. Site grading may also influence 
the potential for movement. 
 


IV. PAVEMENT RECOMMENDATIONS 
 
2.1 Subgrade 


 
Based on our field investigation and test results in drilled borings, the surficial soils were primarily fill 
materials (silty sand), lean clay, sandy fat clay and fat clay. Therefore, these surface soils can be easily 
handled, retain compaction, and minimize or eliminate rutting, if stabilized.  
 
GETI recommends the upper 8-inches of the exposed soil final subgrade be stabilized by the addition of 
3% lime and 7% fly ash or at the following rate of treatment based on a soil dry weight of 112 pcf.  
 


Item Percent Range Per Square Yard 


Lime 3 % 20-25 lbs. 


Fly Ash 7 % 45-50 lbs. 


 
Please note lime by itself can react with soils as little as 7 percent clay and plasticity indices as low as 10. 
However, some borings (B-1 through B-4) shows existing top soil being not sufficiently reactive enough, 
we recommend lime can be combined with fly ash or other additional source of silica and alumina. 
 
The actual stabilization requirements may vary in the field depending on conditions at the time of 
construction and should be established by running tests on the exposed subgrade soils. The required 
quantity of lime and fly ash for use in stabilization as provided above is an estimated value only. The actual 
quantity should be based on tests performed on the soils used at the time of construction. 
 
The stabilized subgrade should be compacted to a minimum 95% of the Standard Proctor maximum dry 
density (ASTM D 698). Harris County standard specification for construction and maintenance of road and 
bridges 2017, Item 223 should be used as a procedural guide for lime and fly ash stabilization of the 
subgrade soils. 
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The lime is applied and initially mixed. After mellowing a minimum of 48-hours, the treated soil should be 
pulverized where 100, 85 and 60 percent pass the 1-3/4 inch, ¾-inch, and No. 4 sieve, respectively. After 
satisfactory remixing, the fly ash is added and mixed. 
 
2.2 Rigid / Concrete Pavement (Heavy Truck Traffic and Service vehicles) 
 


Based on a Portland Cement Association (PCA) procedure reported by Yoder and Witczak, “Principles of 
Pavement Design”, 2nd Edition, for a modulus of subgrade reaction defined as 100 lbs./in3 that can be 
provided with an eight (8) inch stabilized subgrade.  
 


Reinforcement for rigid pavement with a concrete thickness of 7.0 inches should consist of No. 3 bar 
placed at 12-inches on center in each direction or a No. 4 bar placed at 24-inches on center in each 
direction; and with a concrete thickness of 8.0 inches, No. 4 bar placed at 18-inches on center in each 
direction. Control joints should not exceed 15-feet on center, and expansion joints should not exceed 60-
feet on center. (Grade 60 for all reinforcing steel.) 


 


• A 7-inch concrete pavement with a modulus of rupture of 600 psi (corresponding compressive 
strength exceeds 4500 psi) should provide for a pavement life defined as 2,500 tandem axle load 
repetitions of 40 kips or less in conjunction with 37,500 single axle load repetitions of 20 kips or less, 
for a period of 20 years. 
 


• An 8-inch concrete pavement with a modulus of rupture of 600 psi (corresponding compressive 
strength exceeds 4500 psi) should provide for a pavement life defined as 75,000 tandem axle load 
repetitions of 40 kips or less in conjunction with 400,000 single axle load repetitions of 20 kips or less, 
for a period of 20 years. 


 
GETI recommends that construction of pavement be conducted in general accordance with Galveston 
County requirements.  
 
Note: GETI was not provided with estimated “Total Design Equivalent Single Axle Loads (ESAL) over the life 
of the pavement to apply AASTHO Empirical equations for structural design of rigid pavements. 
 


V. OPEN DRAINAGE DITCHES  
 


1. Ditch Slope - Should sufficient ROW remain to handle increased drainage flows and volumes, GETI 
recommends an exposed slope that does not exceed 3.5(H):1(V) should be satisfactory.  


 
2. Erosion Control - Erosion Control Blankets may be used as means of controlling ditch erosion. 


Erosion Control Blankets (ECBs) are well-suited to the relatively short-term challenges of 
establishing vegetation in low to moderate erosion applications; whereas, Turf Reinforcement 
Mats (TRMs) are intended for immediate, long-term erosion protection. Sod and/or hydro-mulch 
with geofabric can also be used to provide reasonable soil erosion protection. 
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VI. GENERAL CONSTRUCTION CONSIDERATIONS 
 


1. Site Preparation 
 
Our recommendations for site preparations are summarized below: 
 
1.1 In general, remove all vegetation, tree roots, organic topsoil and any undesirable materials from 


the construction area. Tree trunks and roots pavement areas should be removed to a root size of 
less than 0.5-inch. We recommend that the stripping depth be evaluated at the time of 
construction by a soil technician. 


 
1.2 Any on-site fill soils, encountered in the paved areas during construction, must have records of 


successful compaction tests signed by a registered professional engineer that confirms the use of 
the fill and record of construction and earthwork testing. These tests must have been performed 
on all the lifts for the entire thickness of the fill. If no compaction test results are available, the fill 
soil must be removed, processed and re-compacted in accordance with our recommendations of 
“Structural Fill and Subgrade Preparation”.  
 


1.3 Excavation should extend at least 2-feet beyond the paved area and should the fill be used to 
elevate the existing grade, then the top of the fill area should extend to 2-feet or to the distance 
equal to the height of fill above the existing grade, whichever is greater. Alternatively, the existing 
fill soils should be tested comprehensively to evaluate the degree of compaction in the fill soils. 


 
1.3 The subgrade areas should be proof-rolled with a tandem axle, fully-loaded dump truck, 15-ton 


roller, or other equivalent suitable equipment as approved by the engineer. The proof-rolling 
serves to compact surficial soils and to detect any soft or loose zones. Any soils deflecting 
excessively under moving loads should be undercut to firm soils and re-compacted. The proof-
rolling operations should be observed by an experienced geotechnician. 


 
 
2. Structural Fill and Subgrade Preparation 
 
 It is recommended that the subgrade and fill be prepared as follow: 
 
2.1 The site should be stripped to suitable depth to remove all existing pavement and miscellaneous 


fill material. The exposed subgrade surface should then be proof-rolled. All soft or loose soils 
should be removed and replaced with select fill materials. 


 
2.2 The natural subgrade should be scarified to a minimum depth of 6-inches. The scarified soils 


should then be recompacted to a minimum of 95 percent of the maximum dry density as 
determined by the Standard Proctor Density Test (ASTM D698). The moisture content should 
range +1% to +3% of optimum moisture. 


 
2.3 Structural Select Fill should consist of a clean Sandy Clay with Liquid Limit, LL < 35 and a Plasticity 


Index, PI ~ 10-20. Specifications should require a uniform thickness throughout the paved area. 
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2.4 Structural Select Fill material should be placed in maximum of 8-inch loose lift and compacted to 
a minimum of 95 percent of the maximum dry density as per ASTM D698. The moisture content 
should be with +1% to +3% of optimum moisture. 


 
2.5 In cut areas, the soils should be excavated to grade and the surface soils proof rolled and scarified 


to a minimum depth of 6-inches and recompacted to the previously mentioned density tests at 
the time of construction. 


 
3. Surface Drainage 
 
It is recommended that site drainage be well developed. Surface water should be directed away from the 
pavement subgrade soils.  No ponding of surface water should be allowed.  


 
VII. DISCLAIMER 


 
The information and recommendation contained in the report summarized conditions found at the site 
of proposed 10th Street pavement reconstruction (Grand Avenue to 64-acre Park) in Bacliff, Texas specified 
and on the date the field exploration was completed. The attached soil boring logs are a true 
representation of the soils encountered at the stratigraphy as found during the field exploration and 
drilling of the subject site.  
 
Reasonable variations from the subsurface information presented in this report are assumed. If conditions 
encountered during construction are significantly different than those presented in this preliminary 
report, GETI should be notified immediately. The report was prepared for the sole and exclusive use by 
our client, based on specific and limited objectives. GETI assumes no responsibility or obligation for the 
unauthorized use of this report beyond the stated project objectives and work limitations. 
 
In addition, the construction process may itself alter site soil conditions. Therefore, experienced 
geotechnical personnel should observe and document the construction procedures and all conditions 
encountered. We recommend that the owner retain Geoscience Engineering and Testing, Inc. to provide 
this service as well as the construction material and testing and inspection required during the 
construction phase of the project.  
 
The standard of care for all professional engineering and related services performed by Geoscience 
Engineering & Testing, Inc. (GETI) corresponds to other geotechnical firms under similar circumstances in 
the project locality. GETI makes no warranties, express or implied, under this agreement or about any 
services performed or furnished by us. 
 
We would welcome the opportunity to discuss our recommendation with you and hope we may have the 
opportunity to provide any additional studies or service to complete this project.  
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The following illustrations are attached and complete this report: 
 


ILLUSTRATIONS PLATE NUMBERS 


Boring Location Plan 1 


Boring Logs 2-7 


Symbols and Terms used on Boring Logs 8 


Site Pictures  9 
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RQD - ROCK QUALITY DESIGNATION


10th Street Pavement Reconstruction – 2200 ft. DEPTH:


(Grand Ave to 64 Acre Park)


Bacliff, Texas 18G5566 August 8, 2017


CLIENT: Binkley & Barfield, Inc
Water was not encountered during drilling operation


Houston,Texas


FIELD DATA LABORATORY DATA DRILLING METHOD (S)
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Clay
Sandy Clay / 


Silty Clay


Silty Sand / 


Sandy Silt


Fill Clayey Sand
Silty Clayey 


Sand


DESCRIPTION OF STRATUM (Below 8" thick Asphalt & Base Layer)


Dark gray FAT CLAY (CH)
P=1.5 23


 - stiff from 0' to 4'


P=1.5 23 59 22 37


 - stiff to very stiff from 4' to 6'
5 P=2.0 25


 - stiff from 6' to 8'
P=1.25 22


Stiff, gray FAT CLAY (CH)
P=1.25 22


10
Gray and tan FAT CLAY (CH)


B 27


 - firm to stiff from 13' to 15'
P=1.0 26 59 22 37
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