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January 27, 2014 UTSA BLVD.
Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: 5213313 San Antonio, Texas

INTRODUCTION

This report presents the results of a subsurface exploration, laboratory testing program
and geotechnical evaluation for the proposed UTSA Blvd., (Babcock Road to Edward
Ximenes) project to be constructed in San Antonio, Bexar County, Texas. This study
was conducted for Vickrey & Associates, Inc.

Authorization

The work for this project was performed in accordance with a Standard Agreement for
Professional Services executed between Vickrey & Associates, Inc. and RETL on
November 12, 2013. RETL Proposal P092013A was included as Exhibit A in the
Agreement.

Purpose and Scope

The purpose of this exploration was to evaluate the soil and groundwater conditions at
the site and to provide geotechnical recommendations suitable for the proposed project.

The scope of the exploration and analysis included the subsurface exploration, field and
laboratory testing, engineering analysis and evaluation of the subsurface soils,
developing pavement recommendations and noise wall foundation recommendations
and preparation of this report.

The scope of services did not include an environmental assessment. Any statements in
this report, or on the drilling logs, regarding odors, colors, unusual or suspicious items
or conditions are strictly for the information of the client.

General

The exploration and analysis of the subsurface conditions reporied herein are
considered sufficient in detail and scope to provide pavement recommendations for the
rcadway and foundation recommendations for the proposed noise walls. The
recommendations submitted for the proposed project are based on the available soil
information and the preliminary design details provided by Susan D. Landreth, P.E. of
Vickrey & Associates, Inc. If additional soil information is needed to complete the design
of the pavements and foundations, and this information can be obtained from the data
obtained within the agreed upon scope of work, then RETL will provide this information
in a supplemental report.

The Geotechnical Engineer states that the findings, recommendations, specifications or
professional advice contained herein have been presented after being prepared in a
manner consistent with that level of care and skill ordinarily exercised by reputable
members of the Geotechnical Engineer's profession practicing contemporaneously
under similar conditions in the locality of the project. RETL operates in general
accordance with “Standard Practice for Minimum Requirements for Agencies Engaged
in the Testing andior Inspection of Soil and Rock as Used in Engineering Design and
Construction”, (ASTM D3740). No other representations are expressed or implied, and
no warranty or guarantee is included or intended.
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January 27, 2014
Vickrey & Associates, Inc.
RETL Job Mo.: 5213313

UTSA BLVD.
Babcock Road to Edward Ximenes
San Antonio, Texas

This report has been prepared for the exclusive use of Vickrey & Associates, Inc. for the
specific purpose of the proposed UTSA Blvd. Reconstruction Project to be constructed
in San Antonio, Bexar County, Texas.

FIELD EXPLORATION

Scope

The field exploration completed to evaluate the engineering characteristics of the
existing pavements and subsurface materials included a reconnaissance of the project
site, drilling the test holes and recovering disturbed soil samples. Sixteen test holes
were advanced to depths of 10 to 25-feet for the purpose of obtaining geotechnical
information. RETL determined the number, depth and location of test holes and located
the test holes in the field. The test holes information is included in the following table:

Test Hole No. Station No. Offset Ground Elev.
TH-1 50+68 57 LT 961.6°
TH-2 49+T72 200 LT 965.3
TH-3 46+40 38°LT 973.2
TH-4 40+54 1M1 LT 984.5°
TH-5 34497 43 LT 980.5°
TH-6 30+65 12'LT 9773
TH-T 25+52 16°LT 973
TH-8 20+18 34°LT 968.8°
TH-8 13497 16" LT a67.5
TH-10 10+64 31LT 965.8°
TH-11 S50+99 35 LT 966"
TH-12 47+57 88’ LT 969.9°
TH-13 39+95 82' LT 983.3°
TH-14 33+63 88'LT 992.9°
TH-15 16+85 41'RT 966"
TH-16 23+19 43'RT 71’
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January 27, 2014 UTSA BLVD.
Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: 5213313 San Antonio, Texas

Upon completion of the drilling operations and obtaining the groundwater observations,
the test holes were backfilled with concrete, and the pavements and lawn areas were
cleaned as required. Test Hole Location Plans, which are reproductions of the Plan and
Profile drawings provided to RETL by Vickrey & Associates, Inc., are provided in the
Appendix of this report.

Drilling and Sampling Procedures

The test holes were performed using a drilling rig equipped with a rotary head turning
solid stem augers to advance the test holes to the desired test hole termination depths.
Disturbed soil samples for visual examination and lab testing were obtained employing
split-barrel sampling procedures in general accordance with the procedures for
“Penefration Test and Split-Barrel Sampling of Soils® (ASTM D1586). All of the soil
samples were classified in the field, placed in plastic bags, marked according to test
hole number, depth and any other pertinent field data, stored in special containers and
delivered to the laboratory for testing.

Field Tests and Measurements

Texas Cone Penetrometer (TCP) Tests - During the sampling procedures, TxDOT
Texas Cone Penetrometer Tests (TCP) were performed to obtain the relative density or
consistency of the soil. The TCP test is performed by attaching a 3-inch diameter cone
to the end of the drill stem and lowering it to the bottom of the drill hole. The anvil at the
top of the drill stem is attached to a 170-pound hammer which dropped a regulated 2-
feet distance. The cone is initially driven 12 blows to seat the cone. The number of
blows is recorded for each of two successive 6-inch penetrations. In hard or dense
materials, the penetrometer is driven with the resulting penetration in inches recorded
for the first and second 50 blows. In either case, the cone is driven 6-inches or 50
blows for each increment.

Dynamic Cone Penetrometer (DCP) Tests - Dynamic Cone Penetrometer (DCP) tests
were performed at the project site. The Kessler Dynamic Cone Penetrometer is a device
used to estimate the strength characteristics of fine grained soils, granular construction
material, and weak stabilized or modified material. The device is driven into the soil by
dropping a sliding 17.6-pound hammer from a height of 22.6-inches.

The depth of cone penetration is measured at selected penetration or hammer drop
intervals and the soil shear strength is reported in terms of DCP index. The DCP index
is based on the average penetration depth resulting from one blow of the 17.6-pound
hammer.

The California Bearing Ratio (CBR) can be estimated using the DCP index. The
penetration per blow, or penetration rate (PR), is then used to estimate the in-situ CBR,
or shear strength, using the appropriate correlation depending on the socil type. The
following correlations were provided by the DCP manufacturer, Kessler Soils
Engineering Products, Inc., and have been recommended by the US Army Corps of
Engineers:
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January 27, 2014 UTSA BLVD.
Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: 5213313 San Antonio, Texas

1. CBR= 292 /PR "2 (All soils except those listed in #2 and #3)
2. CBR=1/{0.017019*PR) ? (CL soils w/ CBR less than 10)

3. CBR=1/{0.002871*PR) (CH Soils)
PR= DCP Penefration Rate, mm per blow

It should be noted that a field DCP measurement results in a field, or in-situ, CBR. and
will not normally correlate with the laboratory, or soaked, CBR of the same material.
The test is thus intended to evaluate the in-situ strength of a material under existing field
conditions compared to controlled conditions in a lab.

Water Level Observations - Water level observations were obtained during the test
hole operations. Water level observations are noted on the drilling logs provided in the
Appendix. In relatively pervious soils, such as sandy soils, the indicated depths are
usually reliable groundwater levels. In relatively impervious soils, a suitable estimate of
the groundwater depth may not be possible, even after several days of cbservation.
Drilling technigues, seasonal varations, temperature, land-use, proximity to a creek,
river or body of water and recent rainfall conditions may influence the depth to
groundwater. The amount of water in open test holes largely depends on the
permeability of the soils encountered at the test whole locations.

Ground Surface Elevations - Ground surface elevations at the test hole locations were
provided by Vickery & Associates, Inc. All depths referred to in this report are from the
ground surface elevations at the test hole locations during the time of our field
investigation.

LABORATORY TESTING PROGRAM

In addition to the field investigation, a laboratory testing program was conducted to
determine additional pertinent engineering characteristics of the subsurface materials
necessary in analyzing the behavior of the pavement systems and noise wall
foundations.

The laboratory testing program included supplementary visual classification, water
content tests, Atterberg limits tests and percent material finer than the #200 sieve tests.
Analytical testing for sulfates and pH was also performed. All phases of the laboratory
testing program were conducted in general accordance with applicable TxDOT and
ASTM Specifications. The results of these tests are to be found on the accompanying
drilling logs and test reports provided in the Appendix.
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Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: 5213313 San Antonio, Texas

SUBSURFACE CONDITIONS

General

The types of subsurface materials encountered in the test holes have been visually
classified and are described on the TxDOT WINCORE drilling logs. The results of the
TCP, water level observations and other laboratory tests are presented on the drilling
logs. Representative samples of the soils and rock were placed in polyethylene bags
and are now stored in the laboratory for further analysis, if desired. All of the soil
samples will be retained in our office until final design is complete.

The stratification of the soil and rock, as shown on the drilling logs, represents the
conditions at the actual test hole locations. Variations may occur between, or beyond,
the test hole locations. Lines of demarcation represent the approximate boundary
between different soil types, but the transition may be gradual, or not clearly defined.

It should be noted that, whereas the test holes were drilled and sampled by experienced
drillers, it is sometimes difficult to record changes in stratification within narrow limits. In
the absence of foreign substances, it is also difficult to distinguish between discolored
soils and clean soil fill.

Generalized Soil Conditions

The soil conditions at the project site generally consist of lean and fat clay soils over
weathered to competent limestone materials which extend to the deepest test hole
termination depths of 25-feet.

The upper clay soils generally extend to depths of 2 to 7-feet below the existing
pavement or ground surfaces. The clays are classified as lean clays (CL) and fat clays
(CH) in accordance with the Unified Soil Classification System (USCS), and are
moderate to high in plasticity. The clays were not encountered in test holes TH-1, TH-3
and TH-7 to TH-10.

Below the upper clays, weathered to competent limestone materials were encountered
and extended to the maximum test hole depths of 25-feet below the existing pavement
or ground surfaces. The limestone materials are non-plastic to low in plasticity. The
limestone materials were not encountered in test holes TH-4 and TH-11.
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Existing Pavement Materials Summary

The test hole number and the thickness of the existing pavement materials are provided
in the following table:

EXISTING PAVEMENTS
Boring No. | Asphalt Thickness (in.) Base Thickness (in.)
TH-1 4 12
TH-2 3 12
TH-3 3 8
TH-4 2% 14
TH-5 2 9
TH-6 2 12
TH-T 2% 1
TH-8 2 12
TH-9 2 17
TH-10 2 Vs 13
Average 2% 12

The asphalt surface layers appeared to be a TxDOT item 340, Type C or D mix. The
base material appeared to be crushed limestone.
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Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: 5213313 San Antonio, Texas
Sulfate Test Results

The sulfate test results on representative subgrade samples are provided in the
following table:

SULFATE TEST RESULTS
Boring No. Depth (ft) Sulfate (ppm)
B-1 2%-4 256
B-3 2%-4 188
B-4 5-6% <100
B-5 2¥a-4 218
B-6 254 <100
B-10 2%-4 <100

The TxDOT Technical Memorandum for stabilization of soils containing sulfates with
lime indicates the following risk levels:

SULFATE RISK LEVELS
Sulfate (ppm) Risk
<3000 Low
S000-5000 Moderate
S000-8000 Moderate to High
>8000 High and Unacceptable

The sulfate concentrations indicate the subgrade soils at the site are generally low in
sulfates with a low risk of using lime as a treatment method.
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Lime Series and pH Test Results

The lime series and pH test results on the bulk subgrade samples are provided in the
following tables:

BORING B-4 BULK SUBGRADE SAMPLE
LIME SERIES AND pH TEST RESULTS

% Lime LL/PI pH
0 49134 -—
2 4112 11.7
4 40011 11.8
4] 40711 12.0

BORING B-8 BULK SUBGRADE SAMPLE
LIME SERIES AND pH TEST RESULTS

% Lime LL/PI pH
0 B2 /41 -
2 4414 11.3
4 43711 11.5
4] 427 1.7

Where: LL = Liguid Limit {%)
Pl = Plasticity Index

PAVEMENT AND FOUNDATION RECOMMENDATIONS

Project Description

Based on the information provided to RETL, it is understood that the project will consist
of the re-construction of approximately 4,100 LF of flexible pavement for UTSA Blvd.
from slightly west of Edward Ximenes to Babcock Rd. It is understood that UTSA Blvd.
will be classified as an Arterial. The minimum 18-kip Equivalent Single Axle Load
(ESAL) value for this street designation, based on the COSA Design Guidance Manual
Appendix 10A, is 3,000,000. Based on recent COSA Bond project involvement by
RETL, pavements using geogrid products were not evaluated for this project. In addition
to the pavement reconstruction, concrete sidewalks, curbs, driveway approaches and
noise walls will be constructed. TXDOT design guidelines will be utilized for the project.
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PVR Discussion

The upper lean and fat clay soils at this site are generally moderate to high in plasticity.
The maximum calculated total potential vertical rise (PVR) for slab-on-grade and
flatwork construction at this site ranges from less than 1-inch to approximately 2-
inches. The PVR was calculated using the Texas Department of Transportation Method
TEX-124E and into account the depth of active zone, and the Atterberg limits test
results of the soils encountered within the active zone.

The estimated PVR value provided is based on a slab or flatwork system applying a
sustained surcharge load of approximately 1.0 pound per square inch on the subgrade
soils. The value represents the vertical rise that can be experienced by dry subsoils if
they are subjected to conditions that allow them to become saturated, such as poor
drainage. Using dry soil conditions to calculate the PVR is generally considered the
worst-case scenario. The actual movement of the subsoils is dependent upon their
change in moisture content. Differential vertical movements can potentially be equal to
the expected total movements.

Pavement Design Discussion

In designing the proposed flexible pavement, the existing subgrade conditions must be
considered together with the expected traffic use and loading conditions. The conditions
that influence pavement design are the bearing values (CBR) of the subgrade, number
and frequency of vehicles and their range of axle loads, desired pavement life in years,
probable increase in vehicular use over the life of the pavement and the availability of
suitable materials to be used in the construction of the pavement and their relative costs
and engineering properiies.

Specific laboratory testing to define the subgrade strength was performed for this
analysis. Bulk samples of the clay subgrade soil were obtained from borings B-4 and B-
8. The samples were subjected to standard proctor tests and California Bearing Ratio
(CBR) tests. The maximum dry density values ranged from approximately 98 to 99 pcf
and the optimum moisture contents ranged from approximately 21 to 23-percent. The
tested laboratory CBR values ranged from approximately 6 to 12. In addition, Dynamic
Cone Penetrometer (DCP) tests were performed in the field to measure the in-place
CBR values of the clay subgrade soils. The average DCP values ranged from 12 to 17.

Based on the results of the lab and field CBR testing, Atterberg limits testing, grain size
testing and subgrade soil classification, the selected design CBR for the natural lean
and fat clay subgrade soil at this site is 6 and the estimated design CBR for the natural
weathered limestone materials is 10. RETL used the following pavement design
parameters for the flexible pavement design.
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January 27, 2014 UTSA BLVD.

Vickrey & Associates, Inc. Babcock Road to Edward Ximanes
RETL Job Mo.: G213313 San Antonio, Texas
AASHTO FLEXIBLE PAVEMENT DESIGN COSA
PARAMETER (COLLECTOR) VALUE
Reliability (R) 95%
Owerall Deviation 0.45
Initial / Terminal Senviceability 42125
Clay Subgrade Design CBR 6
Weathered Limestone Subgrade Design CBR 10
Clay Subgrade Resilient Modulus (Mr) 9,000
Weathered Limeastone Subgrade Resilient Modulus (Mr) 15,000
Design Life 20 years

The following treated subgrade, crushed limestone base and asphaltic concrete layer
coefficients were selected for the design.

COSA LAYER

PAVEMENT CONSTITUENT COEFFICIENT ()

Lime Treated Subgrade 0.08
Crushed Limesione Base 0.14
Type B HMAC 0.38

(Dense Graded Base)

Type Cor D HMAC
(Dense Graded Surface)

0.44
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Flexible Pavement Recommendations

The recommended flexible pavement sections were calculated using the American
Association of State Highway and Transportation Officials, “GUIDE FOR DESIGN OF
PAVEMENT STRUCTURES". The results are provided in the following table:

ARTERIAL STREET
COSA MINIMUM 18-kip ESAL VALUE = 3,000,000
COSA AASHTO STRUCTURAL NUMBER RAMNGE = 3.80 to 5.76
Weathered Weathered
Pavemeant Constituent Su{bzlarzde Su{bzlarzde Limestong Limestong
{}pljgﬂn 1 {}pljgﬂn 2 Subgrads Subgrade
Option 1 Qption 2

HMAC Type Cor D 2" 2" 2' e

HMAC Type B 4" T 4" ar

Crushad Limestone Base 9° -— 1" -—

Lime Treated Subgrade 6" 6" - -—

AASHTO Structural No. 414 4.21 3.80 3.92

Calculated 18-kip ESAL 3,133,000 3,491,000 5,960,000 7,242 000

All TxDOT specifications are reference from the Texas Department of Transportation,
“STANDARD SPECIFICATIONS FOR CONSTRUCTION OF HIGHWAYS, STREETS
AND BRIDGES".

Subgrade — After the desired subgrade elevation has been achieved, the exposed raw
subgrade shall be proof rolled with a heavily loaded dump truck or similar rubber tired
vehicle with a minimum weight of 20-tons. Any soft areas identified should be removed
to expose firm soils and the excavation backfilled with crushed limestone base material.

The upper B-inches of exposed subgrade soils should be compacted to a minimum
density of 95-percent of the maximum dry unit weight of the subgrade soils as
determined by a standard Proctor test (ASTM DB28) and at or above the optimum
moisture content prior to lime treating or placing the HMAC materials.

Lime Treated Subgrade — Lime treatment of the clay subgrade soils is recommended
to reduce the effect of soil heave on the pavements. Lime placement and mixing
operations should be performed in accordance with TxDOT Iltem 260, “LIME
TREATMENT FOR MATERIALS USED AS SUBGRADE (ROAD MIXED).” Lime shall
be properly mixed at a minimum rate of 6-percent of the maximum dry unit weight of the
raw subgrade soils as determined by the standard Proctor (ASTM D698). After proper
curing time, usually 48 to 72 hours, the lime stabilized socils should be remixed and
compacted to a minimum density of 95-percent of the maximum dry unit weight of the
lime stabilized subgrade soils as determined by a standard Proctor test (ASTM DG98)
and at, or above, the optimum moisture content.
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Hot Mix Asphaltic Concrete — Surface course asphalt concrete should meet the
requirements set forth in TxDOT Ilkem 340 or 341; Type C or D. Base course mix
asphaltic concrete should meet the requirements set forth in TxDOT Item 340; Type B.
The asphaltic concrete should be compacted to 92 to 96-percent of the maximum
theoretical specific gravity of the mixture determined according to test method TEX 227-
F. Pavement cores should be tested for density according to test method TEX 207-F.

MNoise Wall Drilled Shaft Design

The noise walls will be supported on 30-inch diameter drilled shafts. The structural
engineer can utilize the TxDOT WINCORE “Foundation Capacity” curves provided in
the Appendix to estimate the design capacity of the noise wall drilled shafts. The
capacity curves include a safety factor of 2.0. Five (5) feet of the natural soils have been
neglected when calculating shaft capacities. The drilled shafts should be spaced no
closer than three diameters apart measured center to center. A minimum shaft depth of
10-feet is also recommended.

The manual Drilled Shafts: Construction Procedures and Design Methods suggests that
drilled shafis be reinforced throughout their length with a minimum of 1-percent
longitudinal reinforcing steel by cross sectional area of the shaft. The referenced
document states that some reduction in the percentage of longitudinal reinforcing steel
may be acceptable if the cross sectional area of the shaft is larger than required due to
loading conditions. However, a minimum ¥4-percent reinforcing steel by cross sectional
area is suggested in the manual even if the cross sectional area of the shaft is more
than twice that required due to loading conditions.

Based on observations made in the field, temporary steel casing or drilling mud slurry
should not be required to successfully install the drilled shafts at this site.

Concrete should be placed as soon as possible after all loose material has been
removed, the shaft excavation inspected and reinforcing steel installed. A relatively high
slump concrete mix (6 to 8-inches) is suggested to minimize aggregate segregation
caused by the reinforcing steel. The concrete should be placed with a tremie.

The successful placement of a drilled shaft foundation system is dependent on the
expertise of the drilled shaft foundation contractor. The drilled shaft contractor should
expect hard weathered limestone and competent limestone materials at this site and
rock augers and high powered drilling equipment will be required.
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CONSTRUCTION CONSIDERATIONS

Excavations

The contractor is solely responsible for designing and constructing stable, temporary
excavations and should shore, slope or bench the sides of the excavations as required
to maintain stability of both the excavation sides and bottom. All excavations should
comply with applicable local, state and federal safety regulations including the current
OSHA Excavation and Trench Safety Standards. We are providing this information
solely as a service to our client.

Under no circumstances should the information provided herein be interpreted to mean
that RETL is assuming responsibility for construction site safety or the contractor's
activities; such responsibility is not being implied and should not be inferred.

In no case should slope height, slope inclination or excavation depth, including utility
trench excavation depth, exceed those specified in local, state, and federal safety
regulations. Specifically, the current OSHA Health and Safety Standards for
Excawvations, 29 CFR Part 1926 should be followed. It is our understanding that these
regulations are being strictly enforced and if they are not closely followed, the owner
and the confractor could be liable for substantial penalties.

The contractor's "competent person”, as defined in 29 CFR Part 1926, should evaluate
the soil exposed in the excavations as part of the contractor's safety procedures. For
excavations, including a trench extending to a depth of more than 20-feet, it will be
necessary to have the side slopes designed by a Professional Engineer licensed in the
State of Texas. The contractor's "competent person” should establish a minimum lateral
distance from the crest of the slope for all vehicles and spoil piles. Likewise, the
contractor's "responsible person” should establish protective measures for exposed
slope faces.

Earthwork Acceptance

Exposure to the environment may weaken the soils at the subgrade level if excavations
remain open for long periods of time. Therefore, it is recommended that the excavations
be extended to final grade and the pavements be constructed as soon as possible to
minimize potential damage to the bearing soils.

Concrete for curbs, gutters, and sidewalks should not be placed on soils that have been
disturbed by rainfall or seepage. If the bearing soils are softened by surface water
intrusion, or by desiccation, the unsuitable soils must be removed from the excavation
and be replaced with properly compacted base prior to placement of concrete.

The Geotechnical Engineer, or his designated representative, should approve the
condition of the subgrade and monitor the placement of all pavement materials.
Compaction festing should be performed in accordance with the COSA Standard
Specifications. Any areas not meeting the required compaction should be recompacted
and retested until compliance is met.
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Drainage

Proper drainage is very important to achieve the desired performance from flexible
asphaltic concrete pavements. RETL has assumed that good drainage will be
incorporated into the pavement reconstruction project and the pavements will be fast
draining and puddle free. Low or flat areas in asphalt pavements allow standing water
and quick deterioration of the pavement primarily due to saturation of the underlying
pavement materials and subgrade soils.

It should be noted that groundwater and/or saturated scils with free water may be
encountered during construction. These areas will have to be remediated on a case by
case basis with the installation of drain systems and piping to collect and remove the
water from the pavement areas.

GENERAL COMMENTS

If there are any revisions to the plans for the proposed project, or if deviations from the
subsurface conditions noted in this report are encountered during construction, RETL
should be retained to determine if changes in the recommendations are required. If
RETL is not retained to perform these functions, RETL will not be responsible for the
impact of those conditions on the performance of the project.

It is recommended that the services of RETL be retained to provide observation and
testing during the construction of the project in order to verify that the soils are
consistent with those encountered by the test holes. RETL cannot accept any
responsibility for any conditions that deviate from those described in this report, nor for
the performance of the project if not engaged to also provide construction observation
and testing. If it is required for RETL to accept any liability, then RETL must agree with
the plans and perform such observation during construction as we recommend.

All sheeting, shoring, and bracing of trenches, pits and excavations should be made the
responsibility of the contractor and should comply with all current and applicable local,
state and federal safety codes, regulations and practices, including the Occupational
Safety and Health Administration.
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?(. DRILLING LOG rert

County  Bexar Hole 1 District San Anfonio
WinCore Highway Structure Roadway and Noise Walls Date 121813
Version 3.1 C5J Station 50+68 Gmd. Eley. 96160t
Offsat ST LT GW Elew. Ni&
Triawial Test | Properties
i ; Texas Cone Strata Descripti Lateral Deviaton Wet Addite =] ks
?fé!'v' g| Penetrometer pio: Press. Stress : MG LL Pl Den, tional Rema
- (psil ipsi} . {pcf}
-a GRAVEL, HMAC = 4 inches f BASE 19 20 & S0 = Z3%
£ =12Zinches i
logoq oot 52N SO s
T LIMESTONE, tan, weathered
3 21 1 300 =500
_F5 28:(5) 30:(6):
5 — 8
TEL 27 {6} 28:(6)
ST 2045} 25 (6)
9546 wi
i
1 |
| s
1
15 |
| |
T {
T i |
_25 —
i . . |
. %
_‘ |
4 f | |
i | H |
ay i i
Remarks:
The ground water elevation was not determined duging the course of this: boring.
Driller: 1J28 Drilling Logger: A. Ray Organization: RETL

EWTSAUTSA Brwd CLG



= DRILLING LOG e

=

County Bexar Hobe 2z District San Antonio
WinCore Highway Struciure Roadway and Moise Walls Date 12-18-13
Version 3.1 ¢S5 Station 49+T2 Grod. Ebew.  965.30 ft
Ofiset LT GW Elev. SR
Li Triaxial Test | Properties
) ¢ Texas Cone . e PP st
]Ejfﬁﬁ g' Penet : Skrata: Description Ftﬁi. D'Esl“m! MC LL PT n'"ﬂ At Remarks:
L {psiy _ {psi} ipef}
o GRAVEL, HMAC = 3 inches [ BASE &
B e =1Zinch
N N T E ] irehes
e CLAY, lean;, sandy, gray (CL)
> 14 34 16 #200 =53%
=
(=T I ,.A-'\‘TI (6F 21 (B
2 LIMESTONE, tar, competent
5 11
i |
T 50.{2):50 (2}
& 4T % £200 = 54%
50 (3) 50(3)
8553 10
15 — ! |
! ! |
- 1 | !
i | i [
- | | |
i
20 — |
- ‘
25 — i
i 3 /| 1
| |
| i
an i | |
Remarks:
The gnound water elevation was not deternined during the course of this boring.
Drriller: 1523 Drilling Logger: A. Ray Organization: RETL

ESWUTSALTSA Bl CLG




= DRILLING LOG e

L"" County  Bexar Hale 3 Dlistrict San Antonio
WinCore Hiig ey Structure Roadway and Noise Walls Date 12-18-93
Wersion 3.1 54 Station 45+40 Grnd. Ebev.  973.20 ft
Offset LT GW Elev. MR
L Triaxial Test | Properties
- Texas Cone ot Lateral Deviator Wet Additional Remarks
E{]fﬁfr g Strafz Description: F Y MC LL Pl Den. | Em
ipsi} {psi} {pcfy |
g GRAVEL, HMAC = 3 inches /| BASE | 9 14 3 #200=16
a-- i =8inch H
iz e tTETEE | oS |
. [ LIMESTOME, tan, weathered to [ [
| competent f i &
i sospsopy |
5 ‘5 218 #200'=60%
L 50 (1):50- {1k
2966.2 1
2 .
1 —
| | |
| | | |
15 - E ‘ !
|
_! ‘ |
i
i ! i
. |
- [
25 | |
1
a0 - i |

Remarks: auger refusal at T feet

The ground water elevation was not determined during the course of this boring.

Driller: 1JZS Drilling Logger: A. Ray Organization: RETL
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DRILLING LOG

1of1

County  Bexar Hole 4 District San Antonio
WinCore Highway Structure Roadway and Noise Walls Date 1218193
Wersion 3.1 CS.J Station 40+54 Grnd. Elew. 98460 ft
Qffset LT WY Elew. MNiA
L Triaxial Test | Properties
i Texas Cone Strata Descripti Lateral Deviator] ‘Wt Additional Remarks
T~ | g Penetrometer | ption Press. Stress | MC LL PI Den ona
!»; [ GRAVEL, HMAC = 2.5 inches / BASE 1
S =14 inches .
983.1 3 — -
r— CLA&Y, lean; ight Brown;, with |
Lo limestone layer ay 6" {CL)
A
Lz 12 (6)35 (6}
L ; -
5 Lz g 40 25 | H200 = 41%
2 i |
srgq  FLSUIES0Y | !
' v | CLAY, fat, light brown [CH)
j ' 1 #2006 =38%
w1961 27 (8}
; |
OTAE 10 —— : ;
i i
i
- i :
|
5 |
15 — i
7 !
4 ! ! |
: !
|
20— {
i i :
|
m |
25 -
1 .
- i i
‘ i
30 — i
Remarks:
| The ground water elevation was not determined during the course of this boring.
Drilker: 1J28 Drilling Logger: A. Ray Organization: RETL
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=k DRILLING LOG e

County Bewar Haole 5 District San Antonio
WinCore Highreray Structuwre Roadway and Noise Walls Date 124743
Version 3.1 s Station 34497 G, Elev.  980.50
Offset 43'LT GV Elevw. NIA
- Triaxial Test | Properties
Texas Cone . L } Dewiator —
Penet I Strata: Descripfion |'-=F Eﬂh BE“E 1 MC LE Pf DO onal Remarks
ipsit {psi} [pef]:
GRAVEL, HMAC = X inches [ BASE (13 1T X H200 = 25%
=% inches
4 (6] 4 (6]
CLAY, fat, with grawvel,, gray {CH}
(24 B4 45 #2200 =T8%
| SO(RE0HTY :
} {EIMESTONE, light: brown, weathered
to-compefent ! 5
| & ,
i
43 {4) 50 {4)
|
i
- |
T8 i
? . i
20—+ | f
1 .
25 -
A [ ;
1 i
m——l |
Remarks:
| The ground water elevation was not deferrnined @uring the course of this baring.
Dwriller: 1J25 Drilling Logger: A. Ray Organization: RETL

ENITSAUTSA Bd CLG



=t DRILLING LOG 1ot
=

County Bexar Hole: [ Distriict San Antonio
WinCore Highvaray Structure Roadway and Noise Walls Date 124713
Version 3.1 CsJd Station 365 Grnd. Elew. 97730 ft
Offset 12 LT GW Elew. MIA
fL Triaxial Test | Properties
b Texas Cone L Lateral Deviator Wet | P—— s
H[fta].' | g| Penetrometer Strata Description Press. Stress | MC LL PI Den. | ona i
L {psit _ipsil {pcf]
u | GRAVEL, HMALC = 2 inches F BASE g
ar5 e s 8 =fZinches: ;
_/.-II CLAY, fat, gray [CH} ) |
: | 24 59 47 200 [-R200=
g i
aras L ATEISOR :
2 CLAY, lean, light brown.{CL} ;
5 A [ 495 25 f& @ |-FR00=TO%
~
] 50 {13 50: (1)
] |
7 S
10 i ' ‘
I : !
| ! |
| !
18 — ! i
| |
. i
20 — I
1
- .
- | |
: |
31] —
Remarks:
The ground water elevaficn was not determined during fhe course of fhis boring.
Diriller: 1J2S Drilling Logger: A. Ray Organization: RETL
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DRILLING LOG

1.0f1

County Bexar Hole T District San Antonio
WinCore Highway Structure Roadway and Moise Walls Date 121713
Version 3.1 CSJ Station 25452 Grnd. Elev. S73.00 ft
Ofisat 16" LT GW Elev. WA,
Triaxial Test | Properties |
Ll Texas Cone |
i | iption: Lateral Deviator Wet | jtix :
I%Ifgu: g Panet far | Strals Description = 5 MC LL Pl Den | Additional Remarks
- ' fpsi}  (psik [pcfi
] GRAVEL, HMAC = 2.5 inches f BASE T 22_9 H200 = 24%
o115 = 516} 13 (8) =11 inches
' _E LIMESTONE, light brown, competent
a 12 |
_E |
'._:__[EEE[.‘I]'-SU!H} [
o
T | 5 23 1 A0 =45%
5 E i
"B so ()50 (1)
less, LB
- |
. i
0 | =
] |
- |
15 — _ ‘
. E !
i ‘
10 —
|
- | i
! |
25 —
- I ] i
i |
I !
ap |

Remarks: auger fefusal at 7 feet

The ground-water elevation was not debermined during the course of this boging.

Drifler: $JZ5 Drilling

EMTSANLTSA Bl CLG

Logger: A, Ray

Organization: RETL




— DRILLING LOG o

County Bexar Haole B Diistrict San Antonio
WinCore Highway Structure Roadway and Noise Wakls Date 124713
Version 3.1 CsJ Station 20418 Grd. Elew.  968.80 fi
Offset LT GW Elev. NiA
i © Triaial Test Properties
Tecs Cone | 2 Description: Latera lDeﬁalnr! Wet: Additional Remarks
Eﬁ“‘ Penetrometer | Strata miption ‘Press. Stress | MC LL Pl Den. onalhema
i - {psi} ipsil pcf]
! GRAVEL, HMAC = 2 inches F BASE = T 18 4 H200=23%
] i =1Zinches I
9673 — |
3 ' LIMESTOMNE, tan, weathered fo-competent
1 T
50 (5ySU(S) '
]
5 i 4 18 6 #2200 =50%
] 50:¢1) 50 ()
3618 T
A0 —
i ]
15 —
| i
]
i |
20 ‘ i
] | |
] |
_ | |
25 — |
7 i
| i ‘
— | :
E é i
a0 — | i i
Remarks: auger refusal at 7 feet
The ground waker elevation was not determined during the course: of this boring.
Diriller: 1J2S Drilling Logger: A. Ray Organization: RETL

EUTSAWITSA Bl CLG



e DRILLING LOG et
==

Cownty Bexar Hole 9 Diistrict San Antonio
WinCaore Higheray Structure Roadway and Noise Walls Date 121713
Wersion 3.1 Csl Stathon 13+97 Gmd. Elew. 967.50 fi
Offset 16" LT GWV Efev. NiA
L Triaxiak Test Propesties |
Elev. O Texas Cone Strata: Descripti Lateral Deviator Wt Additional Remarks
[fy G Penefrometer | prion Press. Stress | MC LL PF Den. ona
. {psil  i{psil: {pcf) |
o GRAVEL, HMAC = T inches [ BASE B
= =17 inches
- - | 25181 50 {1)
} n: LIMESTOMNE, tan, weathered to-competent
ﬂ‘—_ti’ 3 18_5 | R200 = 24%
=
T} S0 {55 50 {4)
= f
5 _% 218 & | #200 =29%
“Ho 50 (1350413
I z
9585 % .
10 — :
| |
15 —
41 ! i
‘ |
2
- i |
] | | |
25 — | ‘
|
1 L
. ‘ | |
. i i '
2
Remarks: auger refusal at 3 feet
The ground water elewafion was not determined during the course of this boring.
Dirifler: 1.525 Drilling Logger: A. Ray Qrganizafion: RETL

ENUTSAUTSA Bavd CLG
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DRILLING LOG
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County Bexar 10 Diskrict Sian Antonio
WinCore Highway Strwcture Roadway and Noise Walls Date 12-17-43
Version 3.1 CSJ Station 10+64 Grnd. Elev. 985.80 ft
LT GW Elev. WA
R Triaxial Test Properties
L} Texas Cone
I?fgr g Panet tor | Strata Description 5 ot | MmCc LL PT Additional Remarks
: z [psi} _[psil | fpcf) |
] | GRAVEL, HMAC = 2.5 inches-/ BASE 1} {
> =15 inches ’ !
se43 oo BIE1E(6) !
I _% LIMESTONE, tam, weatfierad
. 9
_ﬁ-m@m {5}
| i
5 —E T 195§ #200=33%
“H 31.(6150.41)
_E = @
— i 5 15 3 #M0=18%
E 15-i6} 31 [6)
: gms :
9558 10 = ;
| i
1 I
| I
i
15 =
_E i
i i ‘
20
)
a5 |
| i
_ i |
m —
Remarks:
The ground water elewvation was not defermined during the course of this baring.
Driller: 1J25 Drilling Logger: A. Ray Organization: RETL
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= DRILLING LOG e

I‘“:‘t":.__ County Bexar Hole 11 Diistrict San Antonio
WinCore Highway = Structure Roadway and Noise Walls Date 121013
Version 3.1 CsJ Station 50499 Grnd. Elev.  966.00 ft
Offset a5 LT GW Elavw. MiA
L Texas Cone Triaxial Test Properties
- T Lateral Deviator Wet i
I%%-r. g Penst eter Strata: Description P St MC LL PL Den. | Additional Remarks:
ipsil  ipsi) {pcf) |
!_,..- CLAY, fat, dark gray (CH}
i 18 52 34 l#n00=59%
!/
0 sEm e
8535 ! —
A CLE&Y, lean, light brown (CL}
-//,, 17
A _
5 A BIEI13 (6} !
=
A 17 35 22 |-£200 = 69%
A ;
osas [ 66196}
, A CLAY, fat, gray and brown (CL)
13 |
= i
_-4?) i
1
=
+
_;f 5 (6).5.{6]
| 18 11268 | -#200=390%

#200-=10%

-

=

20
= :
[ A
4;,; 12.(5} 12 {5}
//.r
Z

17 | -#200 = 88%

A
>

-
a4y, 25 1=

The ground water elevation was not detemmined during the course of this boring.

Drrifler: 1.J25 Drilling Logger: A. Ray Organizafion: RETL

ENUTSALTSA Sad CLE



=k DRILLING LOG tort
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County Bexar Hede 12 District San Antonio
WinCore Highway Structure Roadway and Neoise Walls Date 12-4-93
Version 3.1 csJ Station &T+5T Grmdl. Elew. 969.80 fit
Offset 88LT GYY Elev. Ni&
L T Cone TriaviaF Test Properties
| - inkion Lateral Dewiator Wet | i
?Iﬁv_ gi Penst I Strata: Description Procs. S MC LL PI Den. | Additional Remarks
i | ipsil {psil: tpcf) |
A CLAY, lean, brown {CL)
=~ i %
=i ’
sere ABEISNE |
LIMESTONE, fan, competent
1 20 5 200 = 55%
5 50 {2} 50 {2y
i |3
50 (150 (1)
i 3 18 1 E200=3T%
] i
i
50 (1):50 {1} !
|4
i
15 - | '
sz f ‘
(L 5] E
, !
X [ #200=38%
1
20 — |
| 50 (1) 50 (1)
B
19449 25
i
- |
. ! |
30| | '
Remariks:
The graund water elevafion was not determined during the course of this boring.
Criller: 1225 Drilling Logger: A. Ray Organization: RETL

ENUTEAITSA Bkd CLG
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DRILLING LOG

1o0f1

County Bexar Hobe: 13 District San Antonic
WinCaore Highway Structune Roadway and Noise 'Walls Date 12413
Version 3.1 CcSJ Station J9+05 Grnd. Elev. S83.30 ft
Offset 82 LT GW Elev. NA
L | Triaxial Test | Properties
Texas Cone Descripti Lateral Deviator Wet itional Remarks
E{jfﬁr g Strata Description P Stress | MC LL Pl Den. Adiditi
| (psik  (psik ! {pcfi
— CLAY, fat, brown to- light brown | i
Lz {CE} ' | 23 S5 34 A200'=92%
> ; .
_ 4 5(8}516) 5 g
i 4 3
% - =
5 36} 3(E)
i /1— |
T | 2
s PO 6500y |
i LIMESTONE, tan, competent |
E ; T 2 11 Em'f
T |
' 10 — ' '
i
E '}
_Ee 50 (15041
i B
i _% .5 #200 =10%
i
|
|
i |
S0 (1) 50 (1)
1
i :
20
{ 50 {1} 50 (1)
—
| 5

The ground water elevation was not defermined during the course of this baring.

Driller: 1J28 Drilling

EAUTSATSA Bhd CLIG

Logger: A. Ray

Organization: RETL




— DRILLING LOG ot

e County Bexar Hole 14 District San Antonio
WinCore Highoway Structure Roadway and Noise Walls.  Date 12413
Version 3.1 CSJ Station 33+63 Grnd. Elew. S82.90 fit

Oiffset 88'LT G Elev. N/A
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Remarks:

The ground water elevation was not deftermined during the course of this-boring.

Driller: 1.J238 Drilling Logger: A. Ray Organization: RETL.
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DRILLING LOG

10f1

County Bexar Hole District San Antonio
WinCore Highwray Structure Roadway and Noise Walls Date 12-313
Version 3.1 C8J Station Grnd. Elev. ®66.00 ft
Offsat GW Elev. MiA
L|  Texas Cone Triaxial Test | Properties
exas , b Lateral Deviator Wet | ifii
?]rﬁu' g Penetromet Sérata: Description P St MC LL Pl D Additional Remarks:
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Remarks:

The ground water elevation was not determined during the course-of this-boring.

Driller: 1.J25 Drilling

ETUTSAUWTSA Blwd CLG

Logger: A. Ray

Organization: RETL




DRILLING LOG
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County  Bexar Hode 16 District San Antonio
WinCore Highway Structure Roadway and Moise Walls Date 12-3-13
Version 3.1 Station 23+18 Gmd. Elew. 971.00 ft
Orifset 43 RT GW Elew. MiA
L Triaxial Test Properties
. fa) i Cone | o] Lateral: Deviator Wet Additional Remarks
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Remarks:

The ground water elevation was not determined during the course of this boring.

Deriller: 128 Drilling

Logger: A. Ray Qrganization: RETL
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ﬁ FOUNDATION CAPACITY

WinCore

Versicn 2.1 County  Bexar Hole 12 District San Antonio

Highwray Structure Roadway and Noise Walls  Date 12-4-13
Control Station 4T+57 Grnd. Elev. 965,20 ft
Offset B8 LT GW Elew. NIA

30 inch Drilled Shaft +869.% Top Hole Elevation Disregard above hard strata disabled
) ton Design Load +864.9 Disregard Elevation Ph: 2 Diameters Below Tip Checked
Tip Elevation = + 262.4 TCP Capacity Values Usad
0.7 Soil Reduction Factor Used
wio Point Bearing - Wi Point Bearing
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Foundation Capacity {Tons)
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WinCore

FOUNDATION CAPACITY

Version 3.1 County  Bexar Hole 13 District San Antonio
Highway Structure Roadway and Noise Walls Date 12-4-13
Control Station 39+95 Grnd. Elev, 983.30 fi
Offset BLT GW Elew. Ni&
30 inch Drifled Shaft +883.3 Top Hole Elevation Disregard ahowe hard strata disabied
20 ton Design Load +978.3 Disregard Elevafion Ph: 2 Diameters Below Tip Checked
Tip Elevation = + 975.8 TCP Capacity Values Used
0.7 Soil Reduction Factor Used
wio Point Bearing wi Point Bearing
+983.3 : - 0
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EWTSMUTSA Blvd CLG

Foundation Capacity (Tons)
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WinCore

Version 3.4 Courty  Bexar Hole 14 District San Antonio

Higkway Structure Roadway and Noise Walls Date 12413
Control Station 33463 Gmd. Elev. 982,90 f
Offset 88" LT GW Elev. MA

30 inch Drilled Shaft +882.9 Top Hole Elevation Disregard ab:owve hard strata disabled
20 ton Design Load +977.9 Disregard Elevation Ph: 2 Diameters Below Tip Checked
Tip Elevation = + 975.4 TCP Capacity Values Used

0.7 Soil Reduction Factor Used

wio Point Bearing wi Point Bearing
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+9729 b T 10
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FOUNDATION CAPACITY

e
WEnCore . R
Viersion 3.1 Cowunty  Bexar Hole 15 District San Antonio
Highway Structure Roadway and Noise Walls Date 12-313
Control Station 16485 Grnd. Elev. $65.00 ft
Offset H'RT GAY Elev. MNIA
30 inch: Drilled Shaft +366 Top Hole Elevation Disregard abowe hard strata disabled
20 ton Design Load +961 Disregard Elevation Pb: 2 Diameters Below Tip Checked
Tip Elevation = + 957.5 TCP Capacity Values Used
0.7 Soil Reduction Factor Used
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FOUNDATION CAPACITY

=
WinCo
Version 3.1 County Bexar Hole 16 District  San Antonio
Highweway Structure Roadway and Noise Walls  Date 12-3-13
Control Station 23419 Grnd. Elew. 97100 ft
Offset 43" RT GW Elev. MUIA,
30 inch Drilled Shaft +371 Top Hole Elewation Disregard above hard strata disabled
20 ton Design Load +866 Disregard Elevation Ph: 2 Diameters Below Tip Checked
Tip Elewvation = + 963.5 TGP Capacity Values Used
0.7 Soil Reduction Factor Used
wio Point Bearin: wi Point Beari
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Stress (psi)

CBR - Stress versus Penetration Curve
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Penetration (inches)
PROJECT DESCRIPTIOM MOLDED DRY DENSITY CBR @ 0.1 INCH PENETRATION TEST DATE
UTSA Blvd. Reconstruction 98.2 pcf 12.30 January 2014
San Antonio, Bexar County, Texas (29% of max density)
SAMPLE DESCRIPTION MOLDED MOISTURE CBR @ 0.2 INCHES PENETRATION RETL PROJ. MO,
19.6% 9.70 G213313

Subgrade Bulk Sampls B-4

Lean Clay (CL)

ROCK ENGINEERING AND TESTING LABORATORY, INC.




CBR - Stress versus Penetration Curve

150

100

CBR @ 0.2" = 5.4

Stress (psi)

CER @ 0.1"=6.1

0 ' * * ' * 4
0 0. 0.2 0.3 0.4 0.5 0.5
Penetration (inches)
PROJECT DESCRIPTION MOLDED DRY DENSITY CBR @ 0.1 INCH PENETRATION TEST DATE
UTSA Blvd. Reconstruction 93.8 pcf G40 January 2014
San Antonio, Bexar County, Texas (25% of max density)
SAMPLE DESCRIPTION MOLDED MOISTURE CBR @ 0.2 INCHES PENETRATION RETL PROJ. NO.
Subgrade Bulk Sample B-8 21.8% 5.10 G213313
Fat Clay (CH)

ROCK ENGINEERING AND TESTING LABORATORY, INC.




DENSITY VERSUS MOISTURE CURVE

100

Lean Clay (CL)
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Moisture Content (% of dry weight)
PROJECT DESCRIPTION MAXIMUM LAB DENSITY TEST DATE
UTSA Blvd. Reconstruction 99.2 pcf January 2014
San Antonio, Texas ASTM DS98A
SAMPLE DESCRIPTION OPTIMUM MOISTURE RETL PROJ. NO.
Subgrade Bulk Sample Boring B-4 21.0% G213313

ROCK ENGINEERING AND TESTING LABORATORY, INC.




DENSITY VERSUS MOISTURE CURVE
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Moisture Content (% of dry weight)
PROJECT DESCRIPTION MAXIMUM LAB DENSITY TEST DATE
UTSA Blvd. Reconstruction 98.5 pcf January 2014
San Antonio, Texas ASTM DS98A
SAMPLE DESCRIPTION OPTIMUM MOISTURE RETL PROJ. NO.
Subgrade Bulk Sample Boring B-8 23.0% G213313
Fat Clay (CH)

ROCK ENGINEERING AND TESTING LABORATORY, INC.




Project: UTS4& Bhwd. Reconstruction Project (RETL Project Mo. G213313)

Location: 3-4

Depth of Zero Paint Below Surface: 17-inches
Material Classification:  Lean Clay (CL)

Startimg Heighth [mmi): 650
Starting Heighth [in]: 25.6
Number of Blows: 15
Blow £ Gauge Reading

(n] (mm)

] 650

1 670

2 B30

3 T20

4 40

5 a0

] Ta0

T 500

i 20

] 340

10 B350

11 arn

12 330

13 00

14 =i

15 30

Cummulative

Penetration Penetration

a
—_—

cEcEoEEEEEEEEEE

fim)
0
079
07g
1.18
07Y
0.7g
079
079
07e
079
0.7g

Cummulative Hammer
Penetration  Penetration

[in)
0
ora
1.57
276
3.54
4.33
512
591
6,69
TA45
827
&.66
945
9.84
10,63
11.02

Factor

L S (i G G Gy

Date: 17/18,/2013
Personnel: LW/ AR

Hammer Wt.:
Wieather: Clear

176 Ibs.

Water Tahble: Dezpear Than 10-fest

DCP Index
{mmy'blow)

CBR [56]

1019
1019
G.47

1019
1019
1019
1019
1019
1019
1019
2215
1019
2215
1019
2215

Average CBR (%)

1234

Ultimate Bearing Capacity
(psf)

2552.25
2552.25
1887.85
2552.25
2552.25
2552.25
2552.25
2552.25
2552.25
2552.25
437T3.60
2552.25
4373.60
2552.25
4373.60

Average Bearing Capacity

(psf)
2852.23



Project: UTS4 Bhed. Reconstruction Project (RETL Project No. G213313)

Location: B-8

Depth of Zere Point Below Surface: 14-inches
Material Classification:  Fat Clay (CH)

Starting Heighth [mm)]: ET0

Starting Heighth [in): 264

Number of Blows: 15

Blow # Gauge Reading Penetration

(M) (mmy} (mmy}
o] &7 0
1 710 40
2 T80 40
3 TR0 40
4 83 an
5 830 10
B B840 10
T 850 10
] 860 10
9 87 10
10 820 20
k! 300 10
12 910 10
13 930 10
14 930 10
15 940 10

Cummulative
Penetration
{mm)

0
40
g0
120
150
160
170
180
190
200
20
230
240
250
260
2T

(in)
0

1.57
1.57
1.57

Cummulative Hammer
Penetration  Penetration  Factor

[n)
0
157
3.15
472
541
6.30
6.5
708
748
78T
8156
9,06
9.45
9.84
1024
10,53

U U U (U U (U T S S

Date: 12/17/2013
Personnel: L\V/AR

Hammer Wt.:
Weather: Clear

Water Table: Desper Than 10-fest

DCP Index
[mm, bdaw]

17.6 lbs.

CBR (%]

Awerage CBR ()

16.82

Ultimate Bearing Capacity
(psf)

1524 24
152424
1524 24
1867 .85
427360
4273.60
427360
4273.60
4273.60
2552 25
427380
427360
427360
4273.60
4273.60

Average Bearing Capacity
(psf)
344992



.. Date: 27-Dec-13
L

.‘ ALAMO ANALYTICAL LABORATORIES, LTD. Analytical Results Report
CLIENT: Rock Engineering & Testing Laboratory, I Project: G213313 UTSA Blvd
Lab Order: 1312007
Alamo Lab ID  Client ID Collection Date Analyses Matrix Result Rpt Limit Units DF
TestMame: TEX-E20-J TestNo: TXGE20J Date Analyzed TX2T2003 10:00:00 AM Iniials: S5
1312097-01A B-125-4 TR 182003 1:00:04 PM Suifate Solid 256 100y mg'Kg 1
131Ha7-02A B-315-4 1R 182003 1:00:040 PM Suifate Solid 188 100y mg'Kg 1o
1312097-03 A B4 3-4.5 12182003 1:00:00 PMW Sulfate Solid < 100 100y mgkg 1o
L312097-04 A B-525-4 12182003 1:00:00 PMW Sulfate Solid 218 100y mg'kg 1
1312097-05A  BH25-4 TR 182003 1:00:0d0 PM Suifate Solid << 100D 104 mgkg 10
1312097-D6.4A B-102.5 -4 12182003 1:00:080 PW Sulfate Solid < 10D 100y mg'Kg 1
s .
ff
o S )
ed by: j,r—ﬁ FECE L .
Approved by: o Report of Laboratory Analysis

Mote: Tha analysis [:-arrlahé:l i this req:u1-appliess only o the samples fested and for the exclusive use of the addressed cliem. Reproduction of this report wholly or in part requires written permission of the client. Paf5



Date: [4-Jan-14

(T ~ ALAMO ANALYTICAL LABORATORIES, LTD. Analytical Results Report
CLIENT: Rock Engineering & Testing Laboratory, I Project: G213313
Lab Order: 1401025
Alamo Lab ID  Client IDd Collection Date Analyses Matrix Result Rpt Limit Units DF
TestMame: CORROSIVITY by pH TestNo: SW2045B Date Analyzed L82014 1:30:00 PM Initials: S5
1401025-014 B4 2% Lime LI72014 3:30200 PM pHai 230l Swil 11.70 | pH Units 1
1401025-024 B4 4% Lime L2014 3:30:00 PM pHat230C Sail 1180 1 pH Units 1
1401025-03A B4 6% Lime STI2014 3:30200 PM pHat 250G Sil 12000 1 pH Units 1
1400025-044  B-8 2% Lime LI72014 3:30200 PM pHai 230l Sail 11.30 1 pH Units |
1401025-054  B-8 4% Lime LI720014 3:30200 PM pHai 230l Soil 11.50 1 pH Units 1
1401025-004  B-8 6% Lime ST2014 3:30:00 PM pHat230C Sail 11.70 1 pH Units 1

Approved by:
Mote: The analysis coniained in this report

Vj

y Report of Laboratory Analysis
apphes only bo the samples lested and for the exclusive use of the addressed client. Reproduction of this report whally or in part requires writhen permission of the client.

20f5



. m;;ff. Engineering & Testing
. Laboratory, Inc.

B817 Leopard Street
Corpus Christi, Texas 78409

Office: (361) 8834555 Faxc (361) 8834711

KEY TO SOIL CLASSIFICATIONS AND SYMBOLS

UH!F[ED SOIL CLASSIFICATION SYSTEM

. - i Symboi ] TERMS CHARACTERIZING SOIL
Miajor Divisions Lefter | Hatching | Color NAME STRUGTLIRE
| : ;
i et “WeE — graded gravels or grawvel — sand SLICKEMNSIDED — hawing inclined planes
| o mixheres, tle or mo fines Df wealmess that are slick and glassy
1 2 in  appearance
GP | Wg{aﬁsmgml-m e n—
i GRAVEL | ”tr"'ﬁ' e cracks, frequently fled with fine sand
GF:.ﬂ.i mz‘DT i ar silt; usually mare or fess vertical
G : : ~— sand - s#t mixtures |
soas g Sty gravels, graved o - of
- Ehin Sayers of wanying colior and
COARSE o bextura, uswally grading from sand or
SG&P_"&"E GC - = Clayey gravels, gravel - sand — clay madunes siit at the bottom to clay =t the fop.
. B CRUMBLY — cohesive soils which break
o 5 Wel - graded sands ar gravelly sands, lile inbo smak blocks or crumibs. on drying
E finas
- a |*™ ' CALCAREOUS — containing sppreciabie
E quanfifies of calcium carbonate,
P = | Poorly —graded sands or gravelly sards, generally nodular.
. ¢ litle or mo fines = : .
SAMD 2] | WELL GRADED — hawving wide range in
AND 1 i gmnmmmmm
SANDY SM i Silty sands, sand — sit médures of all inbermediats particie sizes.
SORLS =
i -+ R POORLY GRADED - predominantly of
oy ] ane grain size {unifoemly graded) or
sc e > | Clayey sands, sand — clay mxures NS SO OF RS | S
;f;‘_’_..':; imiermediate size missing [gap or skip
] gradad) -
]
I Inorganic siits and very fine sands, rock four,
ML E sliy o clayey fine sands or clayey sits wih SYMBOLS FOR TEST DATA
SILTS & Inorganic clays of low to medium plasticity, | MG = 15 — Matural moisture content in
AND CL w grawely clays, sandy ¢lays, silty cays, lean percent.
CLAYS e ] clays
LL<30 =] _ o
o — ] Organic silts and organic sil-clays of low Y =85 — Diry unit weight in [bsfcu &,
GEFH!E"ED —] i Clu = 1.23 — Unconfined compression
strength in tonsd sg ft.
S0iLs MH Inorganic sits, micaceous of datmacsous:
fine sandy or sy soils, elastic siits §1—21 — 30 — Liquid limit, Pfastic Fmi,
SIETS = and Prasticily index.
o CH =] Inanganic cays of high plasticity, fat-clays 30% FENER — Percent finer than &o. 200
CLAYS / & %
> 5 meash sieve
LL ﬂ LS
on | B Qrganic ciays of medium ic high plasticly. | 39 giF — Blows per foet, stancard
LB ofganic sis Jenesration best
F HIGHLY ORGANIC L g | = MR
SOLS P ':. .,— E Pzt and ofher highly coganic scils
- e
Flo_ohd
TERMS DESCRIBING COMSISTENCY OF SO -,
COARSE GRAINED SOILS FINE GRAINED SCILS .
M0l BLOWS ! FT. STAMDARD NO. BLOWS / FT. STANDARD UKD HER
PR ] - - OM i
DESCRIPTIVE TERM PEN. TEST DESCREPTIVE TERM PEM. TEST ‘ngﬁﬂHPE“tPRESEEE. =
Very locse 0-4 Very Soft <2 <025
Efﬂc?sle 4-140 Sg“l? 2-4 025 —0.50
Firm [medszm) 10 - 30 Plastic (med. 53 4~8 0.50- 1.0%
Dense | 30 - 50 SHff B-15 10 200 |
Wery Dense H over 50 Wary SSff 15-30 200 -4.00 i
1 Hard owver 30 oyerd D)

Fiedd ciassification for "Consistency” is determined with a 0.25™ diameter penetromatar.



