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GEOTECHNICAL ASSESSMENT

GENERAL

The Westside Creeks (WSC) study focuses on Alazan, Apache, Martinez and San Pedro Creeks
totaling approximately 14 miles of creek channel. WSC is part of the San Antonio Channel
Improvement Project (SACIP) originally designed and constructed in the 1950°s and 1960’s.

o Alazéan Creek from Woodlawn Lake to its confluence with Apache and San Pedro Creek.
Significant area would be the Martinez Creek confluence.

o Apache Creek from Lake Elmendorf Lake to its confluence with San Pedro Creek. Significant
areas include a sharp bend just upstream of S Zarzamora Street, and another significant bend
and old channel remnant around S Brazos Street.

e Martinez Creek from W Hildebrand Avenue to its confluence with Alazan Creek. Significant
areas would include the reaches along Interstate 10, series of bends between Fredericksburg
Road and N. Sabinas Street, and close proximity to 1-10 around Culebra Road.

e San Pedro Creek from the outlet of the San Pedro Tunnel to its confluence with the San
Antonio River. Significant areas include U-lined channel through part of the downtown,
underpasses and close alignment to 1-35, and underpass to 1-10.

GENERAL GEOLOGY AND PHYSIOGRAPHY
PHYSIOGRAPHY

Bexar County is located within the Interior Coastal Plain, Edwards Plateau and Black Prairie.
The topography of the county is nearly level or undulating in the southern two-thirds of the
county, where the area rises from 500-ft elevation NGVD to 1000-ft elevation from the southeast
to the northwest. This region of the county is underlain by beds of old alluvium, chalk and marl
dipping to the southeast at a greater rate than in the Edwards Plateau. In the northern third of the
county covering the Edwards Plateau, the topography is strongly sloping to steep, rising from
1000-ft to 1900-ft in elevation and is underlain by limestone beds which dip very slightly toward
the southeast.

The Balcones fault zone is a dominant geologic feature of Bexar County. It is characterized by
numerous parallel and en echelon faults, usually downthrown to the southeast. To some extent,
faulting has controlled soil formation and stream courses. The Balcones Escarpment forms a
sharp boundary between the Interior Coastal Plains and Black Prairie. The project area lies
approximately 5 to 10 miles south of the Edwards Aquifer recharge zone in south-central Texas,
and completely within the Edwards Aquifer artesian zone. The San Pedro Springs are less than a
mile from Martinez Creek, along the fault that transverses the confluence of Alazan and Martinez
Creek. The springs may act as a direct link to the Edwards Aquifer.

SITE CONDITIONS

Overburden materials within the Westside Creeks project area contain moderately deep to deep
clayey and calcareous soils over chalk and marl and in old alluvium. The soils within the study
area range from well drained to practically impervious. Depth to seasonal high water table varies
across the site from very deep to shallow and would need to be investigated prior to construction
considerations.
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Northeast-trending faults of the Balcones fault zone cross the project area. These faults are en
echelon to the Balcones fault zone, high angle, normal, and downthrown to the southeast.
Geomorphic expression of this fault may consist of expressions of clay-shale beds between hard,
erosion- resistant limestone. This fault zone is highly complicated and contains numerous small
and irregularly shaped fault blocks. Construction considerations in this area should take into
account the potential limitations to structures and excavation due to faulting.

PRIMARY FORMATIONS

Geologic primary formations underlying the Westside Creeks study area consist of faulted
stratigraphic units downthrown to the south and east. Geologic formations outcropping in the
project study area are Cretaceous and Paleocene in age. In order of deposition (oldest to
youngest), the Cretaceous age formations include the Austin Chalk (KA), Anacacho Limestone
(KAN), Taylor Marl (KTA), and Navarro Group (KN). The Wills Point (TWP) formation of the
Midway Group is Paleocene in age and outcrops at the southernmost extent of the project area.

The northern reaches of Martinez and Alazan Creek overlie the Taylor Marl, characterized by
gray to brown marl and calcareous clay. This unit has a maximum thickness of 535 ft, and has
very low porosity and permeability. This unit is not known to be water-bearing, but likely does
transmit water through fractures especially in the Edwards Aquifer recharge zones. This unit does
not tend to develop cave formations. The Taylor Marl forms a sharp contact with the Anacacho
Limestone at a northeast to southwest trending fault plane.

The remaining extents of Martinez and Alazan Creek before the confluence overlie the Anacacho
Limestone formation, which is characterized by brittle light yellow, yellow and light gray marly
chalk. This unit thickens downdip and to the east to a maximum thickness of 355 ft and is not
water-bearing, but may transmit water through fractures. The Anacacho Limestone may contain
weathered bentonite beds and is fossiliferous. Within the project area, this unit forms a sharp
contact with the Austin Chalk formation at a northeast to southwest trending fault plane. To the
south, the Anacacho Limestone forms a sharp contact with a second outcropping fault block of
the Taylor Marl formation at an east-northeast to west-southwest trending fault plane.

The Austin Chalk formation does not directly underlie any of the creeks within the scope of the
project. The Austin Chalk is characterized by grayish white to white limestone and argillaceous
chalky limestone, and contains local bentonite seams. This unit is nearly uniformly thick down
dip with a 210-ft maximum thickness. The Austin chalk is fossiliferous and weathers to yellow.
This unit is generally confining but is known to transmit water through fractures, and yields small
to large supplies of water of good to poor quality. This unit has a low potential to develop cave
formations. Like the Anacacho Limestone, the Austin Chalk within the project area forms a sharp
contact with an outcropping fault block of the Taylor Marl at an east-northeast to west-southwest
trending fault plane.

San Pedro Creek to the confluence with the San Antonio River overlies the Navarro Group,
characterized by gray to brown clay and marl. This unit thickens downdip and toward the west to
a maximum thickness of 535 ft. This unit may contain near-surface layers of well-indurated
limestone. This unit is not known to be water-bearing, but water may transmit through fractures
in the formation. The Navarro Group forms a sharp contact with the Wills Point formation at a
northeast to southwest trending fault plane.

The Wills Point formation of the Midway Group outcrops to the south of the confluence of San
Pedro Creek and the San Antonio River. This unit is characterized by greenish-gray to yellow-
brown arenaceous clay containing numerous arenaceous and calcareous concretions. The Wills
Point formation is moderately water-bearing and has a maximum thickness of 490-ft.
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OVERBURDEN MATERIALS

Within the Westside Creeks project area, overburden materials are comprised of the Austin-
Tarrant association, Lewisville-Houston Black terrace association and Venus-Frio-Trinity
association. These overburden units can be divided by location, from the northern extent of the
project area to the southern extent. Please refer to Figure 1: Overburden Soils for WSC Study
Avrea for detailed soil locations.

Along Martinez Creek, overburden materials are anticipated to consist of Austin silty clay (AuC)
(typically forming on 3 to 5 percent slopes) along the western embankment and Houston Black
clay (HsB) along the eastern embankment.

Austin silty clay is a pale to dark, gray-brown silty clay with good to fair drainage. This soil
forms from chalk, chalky marl and contains many small shale fragments. Austin silty clay is very
hard when dry and crumbly when moist, has moderate runoff, high permeability and a moderate
to severe hazard for water erosion. The pH of this soil typically ranges from 7.9 to 8.4 and the
plasticity index ranges from 20 to 31 Construction considerations in this area should take into
account the potentially severe impacts of the high shrink-swell potential, low soil strength when
moist and potential corrosion to uncoated steel of these overburden soils.

The Houston Black clay is a deep, gray to black clay with poor to practically impervious
drainage. This soil forms from old alluvium containing calcareous clay. The Houston Black clay
is very firm when moist and cracks when desiccated, has slow runoff when dry to rapid runoff
when saturated, very slow permeability and a moderate to severe hazard for water erosion,
particularly on slopes without vegetation. In gravel lenses, the permeability is very high. The pH
of this soil typically ranges from 7.5 to 8.4 and the plasticity index ranges from 56 to 77+.
Construction considerations in this area should take into account the potentially severe impacts of
the high shrink-swell potential, discontinuous gravel layers, potential corrosion to uncoated steel,
and low shear strength when saturated.

Near the confluence with Alazan Creek, overburden materials along Martinez Creek are
anticipated to consist of Houston Black clay along the western embankment and both Houston
Black Clay and Lewisville silty clay along the eastern embankment.

Lewisville silty clay is a moderately deep, dark brown to grayish brown calcareous silty clay to
clay with moderate to good drainage. This unit forms from old alluvium consisting of silty clay to
gravelly loam with varying amounts of lime. Lewisville silty clay is very firm when dry and
crumbly when moist, has slow to medium runoff, medium to high permeability and a moderate to
severe hazard for water erosion, particularly on slopes without vegetation. The pH of this soil
typically ranges from 7.9 to 8.4 and the plasticity index ranges from 20 to 44. Construction
considerations in this area should take into account the potentially severe impacts of the high
shrink-swell potential, discontinuous gravel layers, potential corrosion to uncoated steel, and low
shear strength when saturated.

Along Alazén Creek upstream of the confluence with Martinez Creek, overburden materials are
comprised of Houston Black clay along the eastern embankment and Houston Black gravelly clay
along the western embankment.

Houston Black gravelly clay is deep, calcareous, black gravelly clay and has poor to impervious
drainage. This soil forms from old alluvium containing calcareous clay. Generic properties and
considerations are the same as for the Houston Black clay detailed above in the Martinez Creek
discussion.
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Figure 1: Overburden Soils for WSC Study Area
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Along Alazan Creek downstream of the confluence with Martinez Creek, overburden materials
are comprised of Lewisville silty clay and Houston Black clay on the eastern embankment and
Lewisville silty clay on the western embankment. There are small sections of Houston Black clay
and gravelly clay that extend into this extent from before the confluence.

Along the upstream third of Apache Creek, overburden materials consist of Houston Black clay
along the both embankments. Along the remaining extent of Apache Creek, overburden materials
are comprised of Lewisville silty clay.

Along San Pedro Creek before the confluence with Alazén Creek, overburden materials are
mostly comprised of Houston Black clay. South of the confluence, overburden materials consist
of Lewisville silty clay.

The stream channels and floodplains within the project area are generally composed of Trinity
and Frio soils. This soil series is comprised of deep, brownish gray clay, silty clay and gravelly
clay. This material forms from alluvium washed from clayey, upland soils and is subject to
deposition and scouring. Channels that form in this material are generally poorly defined and of
small capacity.

AVAILABLE GEOTECHNICAL DATA

For WSC Study, it was determined that a significant amount of available project and local
geotechnical data was available.

ORIGINAL SACIP DATA

A potential source for existing geotechnical data is from the original SACIP plans and
construction. Borings for the study area have been located by geo-referencing the available as-
built information. The investigation, testing, and evaluations within the study area were
performed prior to 1956. However, after review of the data within the study area, the average
applicability of the data is fairly low due to predominantly shallow borings and the differences in
state of the practice for investigation and design. The San Pedro and San Antonio tunnel projects
are the exception. Significant drilling and testing was conducted during design and construction.

MISSION REACH RESTORATION

The most recent and ample source for geotechnical information would be the Mission Reach
project. The 8-miles of project along the San Antonio River had multiple rounds of geotechnical
investigation, laboratory testing, back analyses of a large slope slide, and rigorous slope stability
evaluations. In addition to technical data, there were some geotechnical lessons learned, as
discussed below, that have been adapted into the WSC Study.

SLOPE STABILITY

Stability of the channel slopes became a major issue for MRR. Through feasibility into PED, the
lack of stability issues on the project was used as justification that the existing slope configuration
was stable; and was a major factor in the assumptions used to shape the project design. These
assumptions were challenged late in the project design, and resulted in expensive remediation
measures.
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An initial assumption for WSC was that the overbank slopes of the channels are over-steepened.
This in conjunction with restricted right of way meant that our channel modifications had to avoid
impact to the channel over-bank slopes.

As the project was in an urban area, the width of right of way was often kept to a minimum,
meaning that increased capacity most often came from increased channel depth. Consequently,
as flows accumulate moving downstream, especially after confluences, the height of the channel
banks generally tends to increase. This trend is apparent in the existing WSC study area, where
the heights of the channel banks are consistently higher at the south end versus the north end of
the study area. The channel banks of Martinez Creek are generally around 15 to 25 feet in height
with the general trend of increasing height moving downstream. The channel banks of Alazan
Creek are generally the same although increasing to heights of 30 to 35 feet at downstream of the
Martinez confluence. The channel banks of Apache Creek have a little more variance as the
channel width tends to vary more than the other creeks. The channel banks where the pilot
channel alternative is being considered are generally 15 to 35 feet in height. The channel banks
of San Pedro Creek are generally 20 to 35 feet in height, and have a very large cross section at the
downstream edge of the study area.

A metric used to screen relative slope stability from the remediation design in MRR Phase 1 has
been adapted for an initial screening of slope stability of existing and modified slopes for WSC
Study. The crux of the metric is that rather than a static target slope, the stable configuration of a
slope is based upon its height. Deepening and widening the pilot channel alters the overall
channel slope configuration, and its impacts need to be evaluated. Utilizing this metric is
applicable as the slope materials and underlying primary formations for the upper portion of
MRR are the similar to those encountered in the WSC Study Area; especially in the southern
portion of the study area.

FAULTING

Investigations were conducted to better locate a fault in MRR Phase 1. The impact to design was
relatively minor, and the construction impact was to fill a few void spaces that were encountered.
The WSC Study has many more faults crossing it than MRR. The WSC Study Area is within the
Edward’s Aquifer Artesian zone, so while the study area generally does not have outcrops of the
Edwards Aquifer unit at the ground surface, the aquifer unit underlies the surface formations. The
primary formations of the study area are generally confining, but can transmit water through
fractures. The San Pedro Spring system lies approximately 1 mile east of Martinez Creek, which
may provide a link from the surface to the aquifer unit. Historically, there is no forthcoming
documentation regarding faults impacting private construction or the original SACIP phases in
the WSC study area. There were issues encountered in the tunneling operations for underground
diversions of the San Antonio River and San Pedro Creek.

WESTSIDE CREEK DRAINAGE — DESKTOP STUDY

Following discussions on available data, SARA requested a geotechnical desktop study to an
engineering firm they had under contract. On 23 February 2012, Raba Kistner Consultants, Inc.
provided the Westside Creek Drainage — Desktop Study attached as Attachment 1 to this
appendix. The report provided additional historic data that the consulting firm has available in
areas pertinent to the study. Of particular notice were notes of bentonite seams at sites along
Alazén and Apache creeks, with coinciding liquid limits up to 121 and 150. Although this would
not impact the limited excavation for these reaches.
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MILITARY BASE DATA

The study area is also located near multiple US Military bases. Data has not yet been accumulated
and tabulated for use on this project, but additional laboratory data for the overburden and
primary materials could be available based upon similar materials in the surrounding bases.

STABILITY SCREENING

The biggest challenge to this study from a geotechnical standpoint was assessing slope stability
concerns and impacts from alternatives. The study area includes 28 miles of slopes, varying
overburden materials, varying primary formations, hard armoring and slope reinforcement, and
limited available geotechnical data. The solution implemented was to use the developed existing
and proposed alternative hydraulic cross sections to come up with slope height and effective
slope, and evaluate them against the metric used in MRR near the San Pedro confluence. The
point data for 459 hydraulic cross-sections were sorted and run through a series of calculations
that computed the critical average slope angle and height for both channel slopes for both existing
and proposed alternatives. See Figure 2: Graphical output of slope screening for San Pedro Creek
for a graphical output conveying the stability evaluations for San Pedro Creek.
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Figure 2: Graphical output of slope screening for San Pedro Creek

This output represents the qualitative chance of slope instability, and should err on the
conservative side. There are also many locations with hard armoring or the cross sections were
not tangential to the slope that needed the output to be altered or removed. Consequences also
needed to be assessed for areas of concern so that the resulting information is risk-based per the
pilot paradigm. Figures 2 to 5 depict the qualitative chance of slope instability.
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Alazan Effective Slope vs Slope Height
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Figure 3: Graphical output of slope screening for Alazan Creek

Martinez Creek Effective Slope vs Slope Height
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Figure 4: Graphical output of slope screening for Martinez Creek
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Apache Creek Effective Slope vs Slope Height
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Figure 5: Graphical output of slope screening for Apache Creek

DISCUSSION AND RECOMMENDATIONS

Most of the key design considerations from a geotechnical standpoint for the existing and
proposed project features were identified at the kickoff meeting, and have shaped the
development of project alternatives. The major items have been tracked on the Geotechnical Risk
Register, and minor items would have been covered in team discussion and correspondence.

REGIONAL FAULTING

At least 21 faults have been identified that cross the study area and existing creek channels.
Fractured or brecciated zones at the faults could affect the overall stability of the channel slopes.
The faults have apparently had little impact on the existing channel configuration based upon the
good general performance of the channel slopes and lack of observed surficial features indicative
of faulting. Although, a history of good performance does not mean that the faults could not be a
problem. This was a primary consideration in an initial constraint that the feasibility study would
not modify the overbank slopes to reduce the risk of triggering slope instability. One of these
faults also crossed the northern section of the Mission Reach project.

Implementing the pilot paradigm for this project, the data acquisition costs for fault investigation
would not be justified compared to the limited amount of risk reduction that could be obtained for
the study at this time. The faults pre-date the original Westside Creek project and private
construction activities in the region; with very minor impacts to construction at the surface level.
Additional investigation of the faults would be pertinent and appropriate during the design phase
where the faulting may coincide with critical structures, extensive excavation, or channel
instability.
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GLOBAL STABILITY

Concern and considerations for global stability were lessons learned on the Mission Reach project
that definitely need to be applied to the WSC project. The desire to limit ROW acquisition and
achieve flood damage reduction for the area coupled with the then state of the practice resulted in
very steep slopes with respect to the current state of the geotechnical practice. This was also a
primary consideration behind the initial constraint that the feasibility study would not modify the
overbank slopes to reduce the risk of triggering slope instability.

The slope stability screening method discussed above was used to evaluate the existing and
proposed alternatives with modification of the pilot channel. This preliminary screening was
used to evaluate the potential design and construction costs where global instability may be a
concern and which stations or reaches of the creeks may be at the highest risk. These results
should be used to help shape the subsurface investigation and prioritize stability evaluation in
design.

Some proposed and existing features could affect global stability. Permanent excavations or
erosion within the creek channel could affect passive wedges for stability. The potential impact
from the currently proposed alternatives would be very low, but should be evaluated when they
coincide with areas identified as high risk for slope instability. Mass wasting is another potential
concern in a natural channel system. However; the in stream structures are designed to balance
sediment transport which should deter mass wasting of native soils. Some alternatives include
the demolition of concrete structures which serve as scour protection. As discussed in the Civil
Engineering Appendix, Turf Reinforcing Mats (TRM) will be used to account for shear stresses
where concrete is removed. In general, this should be sufficient to prevent scour in areas that will
not be inundated continuously, and suitability of TRMs should be evaluated in design. Existing
concrete features that provide support to slopes or structures were not considered for demolition.
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Project No. ASA12-017-00 P.0. Box 690287
February 23, 2012 San Antonio, TX 78269-0287
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Russell A. Persyn, P.E., PhD, CFM TBPE Firm F-3257
San Antonio River Authority

100 East Guenther

San Antonio, Texas 78204

RE: Westside Creek Drainage — Desktop Study
San Antonio River Authority
Bexar County, Texas

Dear Dr. Persyn:

Raba Kistner Consultants Inc. (RKCI) has completed the authorized desktop study for the Westside
Creek Drainage area located in Bexar County, Texas. The purpose of this study was to provide
subsurface information from geotechnical engineering reports previously prepared by RKCI at locations
selected by the San Antonio River Authority (SARA).

Background

RKCI has performed over 10,000 geotechnical engineering studies in the Bexar County area and has
developed a library of previous geotechnical engineering studies. The locations of a majority of these
studies have been cross-referenced onto maps to show the original study location.

At the request of SARA, RKCI provided a map of the Westside Creek Drainage area indicating the location
of previous geotechnical engineering studies. As a result of a review of these maps and our discussions,
thirteen studies were selected. A map showing the approximate location of the previous projects is
presented on Figure 1. Additionally, due to the variable geologic conditions across Bexar County, the
project sites have been shown on a USGS map which reflects the surface geology across the area, which
is presented on Figure 2. The boring location map, boring logs, and other collected data for the
individual projects are separated by tabs labeled 1 through 13.

Surface Geology

As referenced above, as a result of our proximity to the Balcones fault and the alluvial nature of Bexar
County, surface geologic formations vary highly across the region. Consequently, when comparing
previous geotechnical engineering studies, it is important to cross reference surface geology to verify if
the previous borings are drilled in the same geologic formation. In order to assist SARA in this regard,
the surface geologic formations for each of the site is presented below.
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Boring Location Project Number Surface Geology
1 ASA87-074-00 Fluviatile Terrace Deposits
2 ASA08-174-00 Fluviatile Terrace Deposits
3 ASA69-086-00 Fluviatile Terrace Deposits
4 ASA97-014-00 Fluviatile Terrace Deposits
5 ASA84-004-00 Fluviatile Terrace Deposits
6 ASA85-065-00 Fluviatile Terrace Deposits
7 ASA09-051-00 Fluviatile Terrace Deposits
8 ASA88-052-00 Fluviatile Terrace Deposits
9 ASA71-113-00 Navarro Group and Marlbrook Marls
10 ASA78-059-00 Navarro Group and Marlbrook Marls
11 ASA80-057-00 Navarro Group and Marlbrook Marls
12 ASA92-007-00 Navarro Group and Marlbrook Marls
13 ASA95-005-00 Pecan Gap Chalk

Geology

The geology listed above is the surface geology at the specific sites and does not indicate any depth at
which this geology may transition to another geologic formation. Presented below are general
descriptions of the surface geologic formations, as well as the Uvalde Gravel which may underlie the
Fluviatile Terrace Deposits in some of the more southern and eastern projects. The boring logs should
be consulted for more specific stratigraphic information.

All of the geologic formations were identified by reviewing the San Antonio Sheet in the Geologic Atlas
of Texas.

Fluviatile Terrace Deposits Fluviatile terrace deposits are stream bed deposits typically
consisting of clays, sands, silts, and gravels. Such deposits can contain point bars, cutbanks, oxbows, and
abandoned channel segments associated with variations in stream bed activity. As a result, soil profiles
in terrace deposit areas may vary greatly over relatively short distances. Key geotechnical engineering
concerns for development supported on this formation are the expansive nature of the clays, the
consistency or relative density of the deposits, and the absence/presence as well as thickness of
potentially water-bearing gravels. Due to the alluvial nature of these deposits, significant variations can
occur over short distances.

Navarro Group and Marlbrook Marls Navarro Group and Marlbrook Marls typically consist of
clays and marly clays and can contain hard layers of marl, sandstone, and siltstone. The clays of this
formation are typically highly expansive, montmorillonitic clays. These clays typically grade to harder,
intermediate materials such as marl or chalk at depths typically ranging from 15 to 50 ft below existing
grades. Key geotechnical engineering considerations for development supported on this formation is
the expansive nature of the clays, and the depth to the harder, more competent material. Although
near surface permanent ground water is not typically encountered in this formation, transient
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groundwater is commonly encountered at the clay/marl or clay/chalk interface, particularly following
periods of heavy precipitation.

Pecan Gap Chalk The Pecan Gap Chalk weathers to form moderately deep soil and typically
consists of clays, marly clays, and marl grading to chalk at depth. Thin seams of bentonite and/or
bentonitic clays are also often encountered in this formation. Because such seams are typically thin and
random, they are often difficult to locate and identify with standard geotechnical sampling methods and
sampling intervals. Similar to the Navarro Group, key geotechnical engineering considerations for
development supported on this formation is the expansive nature of the clays, and the depth to the
harder, more competent material. Although near surface permanent ground water is not typically
encountered in this formation, transient groundwater is commonly encountered at the clay/chalk
interface, particularly following periods of heavy precipitation.

Uvalde Gravel Uvalde Gravel can consist of clays, silts, and gravels including cobbles, chert,
boulders, and caliche-cemented gravel. The Uvalde Gravels can be highly variable and can therefore
result in highly variable conditions over relatively short distances. Key geotechnical engineering
concerns for development supported on the Uvalde Gravels are the expansive nature of the clays, the
consistency and/or relative density of the deposits, the absence/presence as well as thickness of
potentially water-bearing gravels, and the absence/presence of cobbles, boulders and/or cemented
materials.

Limitations

The subsurface information presented in this report is specific to the site identified. Horizontal
translations of subsurface profiles may not reflect actual subsurface conditions beneath adjacent sites,
particularly for those sites located along creeks and streams. This information should be utilized for
preliminary planning purposes only, and should not be utilized for final design.

We appreciate the opportunity to be of continued service to you on this project. If you have any
questions or need additional assistance, please call.

Very truly yours,
RABA KISTNER CONSULTANTS, INC.

Matthew J. Robbins, E.I.T. Chris L. Schultz, P.E., PMP
Graduate Engineer Senior Vice President
MJR/CLS/mem

Attachments

Copies Submitted: Above (3)
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PLAN OF BORINGS
SCALE: 1" = 250'
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Raba-Kistner Consultaris. inc "
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PLATE 1



LOG OF BORING NO. B-1 ‘ ‘
UNIVERSITY ACTIVITIES AND WELLNESS CENTER
SAN ANTONIO, TEXAS Raba-Kistner

. Consultants, Inc.
2" Split Spoon

tvpe: 3" Shelby Tube LOoCATION: See Plate 1

parately from the project report.

NOTE: These logs should not be usec

=L COHESION, TON/SQ FT £
2 —O 4
El ala S |>E| 02 04 06 08 10 12 14 | Z
| & |g DESCRIPTION OF MATERIAL | = |53 R N D N — 2
El 3 |8 29 pLasTiC WATER LiIQuID e
@ > |= Z |tq LIMIT CONTENT, % LIMIT >
[= L Z I @ m e + s
-l D -l
SURF. EL: @ 10 20 30 40 50 60 70 w
CLAY, Stiff, Dark Brown F—+%——+H
with a trace of gravel L
LR CLAY, Gravelly, Medium
el Dense, Tan 17 D
CLAY, Very Stiff, Tan and ‘ g
Gray with ferrous and /
organic stains a ®
96
4p—por—
- mottled from 19.0' to
40.0" l
93 D
101 / g
N X o
30 —\ l
i 95 0
35 - seam of gypsum at 39.0' j
40 —\ =
A
457
50 7
compLETION pEPTH: 40.0" DEPTH TO WATER PROJ.NO. SA0287-0074
DATE:/-8-87 IN BORING: 4.9 DATE: 7-10-87  |pLaTE 2
LA e e




NOTE CHANGE IN INTERVAL

LOG OF BORING NO. B-2

UNIVERSITY ACTIVITIES AND WELLNESS CENTER

2" Split Spoon

SAN ANTONIO, TEXAS

Raba-Kistner
Consultants, Inc.

tyee: 3" Shelby Tube_ LocaTion: See Plate 1
- . COHESION\,{}TONISQ FT e
El 218 G5 02 04 06 08 10 12 14 |Z
| @ |g DESCRIPTION OF MATERIAL | & |53 N N M S 2
£ s | = 2| £3 PLASTIC WATER LIQUID <
R 2 E2 LmiT CONTENT, % LIMIT >
a @ S 13 S LI — + w
SURF. EL: @ 10 20 30 40 50 60 70 W
CLAY, Very Stiff, Dark /‘ cas R
Brown with a trace of S
gravel / 50 / o
~ CLAY, Gravelly, Dense to 50 T S
Very Dense, Tan 6" ‘\ E)
(wet) [/ 38 g_
CLAY, Very Stiff to Hard, =
Tan and Gray with ferrous ® =
and organic stains 2
>
15 ® c
o
(1]
Q.
?
®
20 / 8
)]
3
m,
0
25 o= o
- mottled from 29.0"' to kel
49.5' 80 3
J I &
O
(1]
® 3
35 =
t_
\ =
1.6
98 O o
40 Z
| 102 1.7
83O->
50 AN SHALE, Clay, Hard, Gray o — - —[— 1 e
NNN with a trace of shell 3.7
NN 107 O3
§§ 105 5.4
N
60 \§§
COMPLETION DEPTH: 60.0" DEPTH TO WAT PROJ.NO. SA0287-0074
DATE. Togngr N BoRING: A7 DATE: 7-10-87 |ppatE J




LOG OF BORING NO. B-3
UNIVERSITY ACTIVITIES AND WELLNESS CENTER

SAN ANTONIO, TEXAS
2" Split Spoon

Raba-Kistner

R <

Consultants. Inc.

Tyre: 3" Shelby Tube LocaTioN: See Plate 1
- c COHESIMNISQ FT £
E| zla G >%| 02 04 06 08 10 12 14 |Z
| a|g DESCRIPTION OF MATERIAL | & | &3 S S S 2
a E = = F& PLASTIC WATER LIQuID P
w » g o} 4 LIMIT CONTENT, % LIMIT m
= a |5 Fomm e @ + -
SURF. EL: @ 10 20 30 40 50 60 70 w
PAVEMENT: ASPHALT - 1-1/27
BASE 22-1/2" (Tan Gravelly ++
Clay) \'\Jk__ S
. 5 CLAY, Stiff to Hard, Tan —
and Gray with ferrous \
stains and a trace of ®
caliche to 7.0' »
10 //
|
- seam of Reddish-Brown
15 Silt Stone from 15.0! ¥
to 16.5"
98
20 )
- mottled from 25.0' to 99
25 32.0" o
- _\ o1 2.2
35 “\I - seams of Ferrous Oxide
\ from 35.0' to 40.0'
40 ~% s
AS
_.45 —
_50 —

COMPLETION DEPTH:40.0"' DEPTH TO WATER
DATE:7-8-87

IN BORING:7.0"'

DATE/-10-87 pLATE 4

PROJ.NO. SA0287-0074

parately from the project report.

NOTE: These logs should not be usec



NOTE CHANGE IN INTERVAL

7

LOG OF BORING NO. B-4 ‘ ‘
UNIVERSITY ACTIVITIES AND WELLNESS CENTER

SAN ANTONIO, TEXAS Raba-Kistner
on Sp'[ it Spoon COHSU[[ants. InC,
TYPE: 3" Shelby Tube LocaTion: See Plate 1
= . COHESI% TONISQ FT £
El a2 G >%| 02 04 06 08 10 12 14 | Z
| 2 |a DESCRIPTION OF MATERIAL | 2 | &3 S N O M N— 2
E| & |3 £ |e5| PLAsTIC WATER LIQuUID <
g ® g SRE LIMIT CONTENT, % LIMIT a
4 |3 Fooe e - + pur}
/) SURF.EL: @ 10 20 30 40 50 60 70 . |
\[X CLAY, Stiff to Very Stiff, | 13 - —— 1+ ——
Dark Brown with a trace of
gravel ®
L 5 =

CLAY, Very Stiff to Hard,
Tan and Gray with ferrous 28
and organic stains

- silty clay from 10.0' to | 38 )&

12.0'

- mottled from 25.0' to
35.0"

i

NOTE: These logs should not be used separately from the project report.

- seams of gypsum at 35.0'

101

105
103

50

T I
yeds

106

IO

|

COMPL
DATE:

9T|§N l}EPTH: 60.0' DEPTH TO WATER PROJ.NO. SAQ287-0074
-8-8 IN BORING: 7.0 DATE: 7-10-87 |PLATE 5



LOG OF BORING NO. 5-5 ‘ {

UNIVERSITY ACTIVITIES AND WELLNESS CENTER B
SAN ANTONIO, TEXAS Raba-Kistner

2" Split Spoon
TYPE: 3" Shelby Tube

Consultants. Inc.

LOCATION: See Plate 1

parately from the project report.

= COHESION, TON/SQ FT g
Y O -
k 3 |& /55| 02 04 06 08 10 12 14 z
| 2 |a DESCRIPTION OF MATERIAL | & | &3 — ' . — ' =
L2 | = £ | -S| PLASTIC WATER LiQuiD <«
w n | g 3 LIMIT CONTENT, % LIMIT >
=] |5 Fomm ®-——-——— + o
SURF. EL: @ 10 20 30 40 50 60 70 u
\\ CLAY, Stiff to Very Stiff, | 12 +#— - —1— -
\ Dark Brown D
CLAY, Very Stiff to Hard,
Tan and Gray with some ey
ferrous stains e
O —Pe=
R
107 X
- mottled from 26.0' to 110
40.0' Og"
) 2.6
106 f O3
= < S
\ D
40 —\
\
45
50
COMPLETION DEPTH: 40.0" DEPTH TO WATER PROJ.NO. SA0287-0074
DATE: 7-6-87 IN BORING: 9.0' DATE:7-7-87 PLATE 6

NOTE: These logs should not be usec



NOTE CHANGE IN INTERVAL

LOG OF BORING NO. B-6 R <
UNIVERSITY ACTIVITIES AND WELLNESS CENTER -
SAN ANTONIO, TEXAS Raba-Kistner
Consultants. Inc.
2" Split Spoon
TYPE: 3" Shelby Tube LOCATION: See Plate 1
- COHESION, TON/SQ FT -
L. ; — 00— [
El a8 S |=E| 02 04 06 08 10 12 14 z
| 2 |a DESCRIPTION OF MATERIAL | & | &3 T Lo : =
£ | E = _ 2 |5 | PLAsTiC WATER LIQUID <
W) o5 |S » 5 |23 "'f,‘.'f_ COIiJ_TENT, o Lm+m E
SURF. EL: @ 10 20 30 40 50 60 70 b
FILL: CLAYS, Dark Brown L1V
and Tan with gravel / d ,
g
CLAY, Stiff to Very Stiff, \
Dark Brown / S
CLAY, Stiff to Hard, Tan
and Gray with ferrous -i— 48— |— + —+ —
and organic stains .
/ &
- mottled from 21.0' to N =
56.0° ‘\+ 1_
—
|
ca—
35 — |
40 = =
.103 ol—é
2.4
50 - seams of Gray Clay Shale om—=
105
and seams of gypsum from 2.7
50.0' to 60.0' 105 O-5=
1 -
N
N
g
COMPLETION DEPTH: 60.0' DEPTH TO WATER PROJ. NO. SA0287-0074
DATE: 7-7-87 IN BORING: 8.0 DATE:7-10-87 PLATE 7/

NOTE: These logs should not be used separately from the project report.



SYMBOLS AND TERMS USED ON BORING LOGS

SOIL OR ROCK TYPES STRENGTH TEST RESULTS
(shown in symbols column)

@ - Estimated Strength

B g O - Torvane
Q DT%QC O - Unconfined Compression
A oF2
Clay Siit Siltstone Gravel TRIAXIAL COMPRESSION
- 1] -
- I - | NAAN
> = | = SANN A . Unconsolidated-undrained
' o = (O - consolidated-undrained
Limestone Chalk Caliche/ Marl Clay
Calcareous Shale
— i ; C - Cohesion (Total)
R b %o ® - Angle of Internal Friction (Total)
+  + : v d
a a9 J /
Igneous Concrete Asphait Base Fill C, ° Cohesion (Effective)
Rock ® - Angle of Internal Friction (Effective)

(Predominate Soil Types Shown Heavy )

SAMPLER TYPES
(shown in sample column)

NOTE:
Values symbolized on boring logs

represent shear strengths uniess
I M [I N otherwise noted.

Shelby Rock Split Auger No
Tube Core Spoon Recovery

TERMS DESCRIBING CONSISTENCY, CONDITION OR TEXTURE

Terms used in this report to describe soils with regard to their consistency or condition are in general accordance with the discussion
presented in Article 45 of SOIL MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc. 1967,
using the most reliable information available from the field and laboratory investigations. Terms used for describing soils according
to their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
Technical Memorandum No, 3-357, Waterways Experiment Station, March 1953,

TERMS CHARACTERIZING SOIL STRUCTURE

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt; usually more or less vertical.
Laminated - composed of thin layers of varying color and texture.

interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.

Well graded - having wide range in grain sizes and substantial amounts of all intermediate particle sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate size missing.

TERMS DESCRIBING CONSISTENCY OR CONDITION

RELATIVE DENSITY ’ COHESIVE STRENGTH PLASTICITY
Penetration Penetration
Resistance, Relative Resistance, Cohesion, Plasticity Degree of
blows per foot Density blows per foot . Consistency TSF index Plasticity
04 Very Loose 0-2 Very Soft 0-0.125 0-5 None
4-10 Loose 24 Soft 0.125-0.25 5-10 Low
10-30 Medium Dense 4-8 Firm 0.250.5 10-20 Moderate
30-50 Dense 8-15 Stiff 0.5-1.0 2040 Plastic
> 50 Very Dense 15-30 Very Stiff 1.0-2.0 > 40 Highly Plastic
> 30 Hard >20

NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths than shown above because of planes of
weakness or cracks in the soil. The consistency ratings of such soils are based on penetrometer readings.

PROJ. NO. SA0287-0074
Raba-Kistmer Consultants.Inc.

PLATE 8
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Elmendorf Lake

Veterans Artwork
& Boring

BORING LOCATION MAP

T A ELMENDORF LAKE PARK VETERANS ARTWORK ~ ~
e Wb il SAN ANTONIO, TEXAS FIGURE 1

SOURCE: 2007 Agrial Photograph Provided by The Clly of San Antonio {COBA)
NOTE: This Drawing is Provided for Hllustration Only, May Not be to Scale and is Not Sultable for Design or Construction Purposes




LOG OF BORING NO. B-1 l‘ Raba
Elmendorf Lake Park Veteran's Artwork K_’Istner

San Antonio, Texas

3EPARATELY FROM THE PROJECT REPORT

NOTE: THESE LOGS SHOULD NOT BE U

DRILLING
METHOD: Straight Flight Auger LOCATION: See Figure 1
SHEAR STRENGTH, TONS/FT”
o E 1.3 € ——0———@ — A ——F x
. o |4 | o= 05 10 15 20 25 3.0 35 40 cx| 3

< 2 o =] =] : : i X H : i H swl §

£ |2 || DESCRIPTIONOFMATERIAL | 5 |:% - e S ge| 3

= L K] g | 5% LInrr CONTENT LIMIT g

a = ot P———=—— *
10 Q 30 40 50 60 70 80
| _% CLAY, Very Stiff, Dark Brown 15 B ® |
i "%X 24 B OX——1T———1T— 1 42
I A._ g ]
— 5 -—% CLAY, Very Stiff, Dark Gray 22 — e —
3 T %X 19 B [ ] 1
B '/X 28 i X@—r——|——+——1-X 7l 46
1 0_‘/ o =
- ~// CLAY, Very Stiff to Hard, Tan, with gray 28 - ® B
| 45— / mottling n |
L] / X al . :
_20_/ oy =l
. —/X soi’| | &G ———1X {26
- ‘/ ¥ .
- b X -DRILLER'S NOTE: WATER encountered at  50/10" B ® 3
__30_/ 2812 ft ]
i :%—- refizr] | ® |
35 % . k|
77 _ ]
- S P CLAYSHALE, Hard, Gray 50/6" B ® =
L4042 - )
I e f " i
79/‘ _____________________ 50_1..8...5_._. ______ ._._.._.__ ______ )_ _____ st ) i -

DEPTH DRILLED: 44.6ft DEPTH TOWATER: 285 ft PROJ. No.: ASAD8-174-00
DATE DRILLED: 1/15/2009 DATE MEASURED: 1/15/2009 FIGURE: 2




LOG OF BORING NO. B-2
Elmendorf Lake Park Veteran's Artwork

San Antonio, Texas

RS

DRILLING
METHOD:  Straight Flight Auger LOCATION: See Figure 1
SHEAR STRENGTH, TONS/FT*
o El.s 8 ——O———®— — A ——F =
: o |4 wof oz 05 1.0 15 20 25 30 35 40 oxl 2
< @ [ [~1=] H H : H : i i : = 2
£ s % DESCRIPTION OF MATERIAL 2 §§ PLASTIC WATER Laun 28 :
B 7] w 9 =] H LiMIT CONTENT LIMIT é
@ = ——— Y——————
10 Q 30 40 50 60 70 80
I _? CLAY, Very Siiff to Hard, Dark Brown 46 i I. i
—5—¢ 17 B X @———t————1+—X 1 49
i il A R .
- ~7 CLAY, Very Stiff, Dark Gray 2 - ® -
I '/ 19 K @ 7
- —7 CLAY, Very Stiff to Hard, Tan, with gray 26 - e @ — | — — b e —— L 1 53
It / mottling - _
i / 41 i © T
L -/ 37 | i L )
— 25— / — -]
P /X 42 - ® 1
B —/ 37 ™ . -
-~ - A - —
B i CLAYSHALE, Hard, Gray 50/11" - o ——t+———1+—x 1 44
— 40— - _
- - = /. I L] — ]
’) _____________________ 50/8 " ___I!______ ____________ I
DEPTHDRILLED: 44.7 ft DEPTH TOWATER: Dry PROJ. No.: ASA08-174-00
DATE DRILLED: 1/15/2009 DATE MEASURED: 1/15/2009 FIGURE: 3

NOTE: THESE LOGS SHOULD NOT BE USED SEPARATELY FROM THE PROJECT REPORT



KEY TO TERMS AND SYMBOLS

MATERIAL TYPES
SOIL TERMS ROCK TERMS OTHER
Y/ \] T
/Q 7 AN I l'] I T
N Wl - |
[/\~{ CALCAREOUS | eeaT T CHALK | LIMESTONE ASPHALT
7 B / l/’/ Fa)
¥ 7 % 82
N 7
R / CALICHE SAND /77| CLAYSTONE / J// MARL \ A A | Base
7 ] Y/ o S
/ o ] %/ g
A CLAY ol SANDY H-— CLAY-SHALE / /1] METAMORPHIC 2] CONCRETE/CEMENT
%
/ CLAYEY SILT CONGLOMERATE SANDSTONE BRICKS /
PAVERS
] A .i‘
LS = 20
LO | GRAVEL SILTY 2] poLoMmiTE SHALE B ,0] WASTE
o o B
J PN X X Ili[ i
> ] A . Ht
D57 GRAVELLY I~~~ FILL X | |GNEOUS SILTSTONE NO INFORMATION
. X X [REA3]
WELL CONSTRUCTION AND PLUGGING MATERIALS
4
7 2 BENTONITE &
BLANK PIPE A BENTONITE CUTI'INI\({%S CUTTINGS SAND
= At S
— y ) DQ \
= | screen CEMENT GROUT CONCRETEICEMENT [ (3| GRAVEL \ VOLCLAY
SAMPLE TYPES STRENGTH TEST TYPES
" ® POCKET PENETROMETER
A
AR MUD
] ROTARY ROTARY I SHELBY TUBE O TORVANE
GRAB NO ® UNCONFINED COMPRESSION
] SAMPLE N RECOVERY SPLIT BARREL
A TRIAXIAL COMPRESSION
UNCONSOLIDATED-UNDRAINED
CORE NX CORE SPLIT SPOON
TRIAXIAL COMPRESSION
Im i |:| CONSOLIDATED-UNDRAINED
I GEOPROBE TEXAS CONE NOTE: VALUES SYMBOLIZED ON BORING LOGS REPRESENT
SAMPLER PENETROMETER SHEAR STRENGTHS UNLESS OTHERWISE NOTED
PROJECT NO. ASA08-174-00
REVISED 02/2005 Raba-Kistner

FIGURE 4a




PLASTICITY
Plasticity Degree of
Index Plasticity
0-5 None
5-10 Low
10 - 20 Moderate
20- - 40 Plastic
> 40 Highly Plastic

Kef = Eagle Ford Shale

Kbu = Buda Limestone

Kdr = Del Rio Clay

Kit = Fort Terrett Member

Kgt = Georgetown Formation
Kep = Person Formation

Kek = Kainer Formation

Kes = Escondido Formation

Kew = Walnut Formation

Kgr = Glen Rose Formation

Kgru = Upper Glen Rose Formation
Kgrl = Lower Glen Rose Formation
Kh = Hensell Sand

PROJECT NO. ASA08-174-00

KEY TO TERMS AND SYMBOLS (CONT'D)
TERMINOLOGY
Terms used in this report to describe soils with regard to their consistency or conditions are in general accordance with the discussion
presented in Article 45 of SOILS MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc., 1967, using
the most reliable information available from the field and laboratory investigations. Terms used for describing soils according to their
texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in American
Society for Testing and Materials D2487-06 and D2488-00, Volume 04.08, Soil and Rock; Dimension Stone; Geosynthetics; 2005.
The depths shown on the boring logs are not exact, and have been estimated to the nearest half-foot. Depth measurements may be
presented in a manner that implies greater precision in depth measurement, i.e 6.71 meters. The reader should understand and
interpret this information only within the stated half-foot tolerance on depth measurements.
RELATIVE DENSITY COHESIVE STRENGTH
Penetration
Resistance Relative Resistance Cohesion
Blows per ft Density Blows perft  Consistency ISF
0 - 4 Very Loose 0-2 Very Soft 0 - 0125
4 - 10 Loose 2 -4 Soft 0.125 - 0.25
10 - 30 Medium Dense 4 -8 Firm 025 - 0.5
30 - 50 Dense 8 - 15 Stiff 05 - 1.0
> 50 Very Dense 15 - 30 Very Stiff 1.0 - 2.0
> 30 Hard > 20
ABBREVIATIONS
B = Benzene Qam, Qas, Qal = Quaternary Alluvium
T = Toluene Qat = Low Terrace Deposits
E = Ethylbenzene Qbc = Beaumont Formation
X = Total Xylenes Qt = Fluviatile Terrace Deposits
BTEX = Total BTEX Qao = Seymour Formation
TPH = Total Petroleum Hydrocarbons Qle = Leona Formation
ND = Not Detected Q-Tu = Uvalde Gravel
NA = Not Analyzed Ewi = Wilcox Formation
NR = Not Recorded/No Recovery Emi = Midway Group
OVA = Organic Vapor Analyzer Mc = Catahoula Formation
ppm = Parts Per Million El = Laredo Formation
Kknm = Navarro Group and Marlbrook
Marl
Kpg = Pecan Gap Chalk
Kau = Austin Chalk
REVISED 0212005 Raba-Kistner

FIGURE 4b




KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

SOIL STRUCTURE
Slickensided Having planes of weakness that appear slick and glossy.
Fissured Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.
Pocket Inclusion of material of different texture that is smaller than the diameter of the sample.
Parting Inclusion less than 1/8 inch thick extending through the sample.
Seam Inclusion 1/8 inch to 3 inches thick extending through the sample.
Layer Inclusion greater than 3 inches thick extending through the sample.
Laminated Soil sample composed of alternating partings or seams of different soil type.
Interlayered Soil sample composed of alternating layers of different soil type.
Intermixed Soil sample composed of pockets of different soil type and layered or laminated structure is not evident.
Calcareous Having appreciable quantities of carbonate.
Carbonate Having more than 50% carbonate content.

SAMPLING METHODS

RELATIVELY UNDISTURBED SAMPLING

Cohesive soil samples are to be collected using three-inch thin-walled tubes in general accordance with the Standard Practice for
Thin-Walled Tube Sampling of Soils (ASTM D1587) and granular soil samples are to be collected using two-inch split-barrel
samplers in general accordance with the Standard Method for Penetration Test and Split-Barrel Sampling of Soils (ASTM D1586).
Cohesive soil samples may be extruded on-site when appropriate handling and storage techniques maintain sample integrity and
moisture content.

STANDARD PENETRATION TEST (SPT)

A 2-in.-OD, 1-3/8-ID split spoon sampler is driven 1.5 ft into undisturbed soil with a 140-pound hammer free falling 30 in. After the
sampler is seated 6 in. into undisturbed soil, the number of blows required to drive the sampler the last 12 in. is the Standard
Penetration Resistance or "N" value, which is recorded as blows per foot as described below.

SPLIT-BARRELL SAMPLER DRIVING RECORD

Blows Per Foot Description
25 .................................................................. 25 b!OWS deVe Sampler 12 inches. aﬂer "-.iilal 6 inches Of Sthing_
50/7" .................................................................. 50 b!OWS dTDVG Samp|e|— 7 inches, aﬂer if‘lmal 6 fnches Of Seating.
Refla" .................................................................. 50 b]OWS dro\l’e Sampler 3 inches durfng 1n“|a| G_inch Seating intei'\fa].

NOTE: To avoid damage to sampling tools, driving is limited to 50 blows during or after seating interval.

PROJECT NO. ASA08-174-00

Raba-Kistmer

REVISED 02/2005

FIGURE 4c



RESULTS OF SOIL SAMPLE ANALYSES

Elmendorf Lake Park Veteran's Artwork
San Antonio, Texas

PROJECT NAME:

FILE NAME: ASA08-174-00.GPJ 3/4/2009
: Sampl Water 5 2 : - Dry Unit Shear
Nor® | oen | G | coment | TR | TESE | Pl | usos | Welght | %200 | siengn | St
B-1 | 00t015 15 18
2510 4.0 24 13 59 17 42
4510 6.0 22 16
6.510 8.0 19 27
8510 10.0 28 22 63 17 46
13510150 | 28 25
18510200 | 44 25
23510245 508" 17 44 18 26
28510298 | 50/10" 25
3351033.6 | reff2" 21
38.5t039.5| 506" 24
435t0446| 50/8" 23
B2 | 00to15 46 12
25t04.0 50 2
45106.0 17 25 68 19 49
6.5t0 8.0 22 25
8.51t0 10.0 19 23
135t015.0| 26 28 74 21 53
1851020.0 | 41 29
235t0250| a7 29
28510300 | 42 26
33510350 a7 27
3851039.9 | 5011 25 67 23 44
43510447 | 508" 22 '

PP = Pocket Penetrometer

CU = Consolidated Undrained Triaxial

TV = Torvane

UC = Unconfined Compression

Raba-Kistmer

FV = Field Vane UU = Unconsolidated Undrained Triaxial

PROJECT NO. ASA08-174-00

FIGURE 5
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LOG OF  BORING NO. |

ANTHONY MARGILL ELEMENTARY SCHOOL
" SAN ANTONIO, TEXAS |

. TYPE: 3" Shelby tube & NX Core Barrel LOCATION: - . See Plate |

o { - COHESION, TON/SQ FT
- : : ————e .
e s | -~ k|t 273 4 5 6 7 | %
= g a DESCRIPTION OF MATERIAL &3 ; : L : . : 4 3
5| E |z ‘ X oS | Prastic WATER . Liquip. | O
w| 5 |Z Ea | CiMIT CONTENT,% LIMIT )
o , 13 s O e + s
o : 10 20 30 40 50 60 70 s
. 'ITQ;: —_Asphalt and Gravel Base B
\-1 lVery Stiff Dark Gray Clay - : f""" ai
L 5 AN . -(/
eS| N
gfo‘ Gravel (Dry)
10 - \' Very Stiff Tan and Gray Clay with 89 : o)
calcareous pockets
92 + ’ Y
{ Ll ade - Anl LRI R PP -5
- 15 ‘\\*' 1 —é)-—»
\ 8.0
: \IJ -
k20 ~\'-
. \u - ferrous seam at 24' - ‘ ‘ | » J .
- 25 - ] ‘ : ) : e e o el e e
N 7
AL Very Stiff Gray Sandy Clay : Y
g 30-%_2;’:'_- - slickensided at 60° at 30' e e
% Very Stiff toHard Tan Clay - ' | - 9]
\\\L’-‘ - very jointed and slickensided with SV SRS Sy AN B P
- 35 '\\“* gypsum seams to 48"
R \- = slickensided at 60° at 40' o S‘ |
- 40 -\_} ) R ph—
5 \: - slickensided at 30° at 45' ' . )
s - very plastic layers with ferrous ' | X 82 |
SO ANl pocketsbelow s’ o | Hdomm o e
CONTINUED

RABA AND TOLSGN COnSULTING ENGINEERS, INC. |

PLATE 2




LOG OF BORING NO. | (continved)

- COHES!‘ON, TON/SQ FT o
-l N - 2
“ s |d . Bl 12 3 4 5 6 7 |¢
= o 5 DESCRIPTION OF MATERIAL 3 - : : : . 4 : 0
o | Z |3 ' a ey | PLasTic WATER L1QuiD 9
w| 5 |g = LiMIT CONTENT,% LIMIT &
o 13 e m e e O + o
' 1o 20 30 40 50 60 70 o
=N : A
N | /
i}_‘%_ Gray Shaley Clay with bentonitic 4_ SN R R B
i 55. 11 clay seams '
§\ . = limestone pockets at 58.5'
' \:(r - slickensided at 45° ot 59" and 62' | .
] ‘ 85 o g
60 % g4 - O v s -7
:X% - -1»20 2
= . e e v o] - - et
65 R
,3 3 {
- 704
L 754
80+
-.85-
- 90_
L 95..
- 100
COMPLETION DEPTH: 65
DATE: August 29, 1969
RABA AND TOLSON CONSLI TG ENGINEERS, INC, _ PLATE 3



LOG OF BORING NO. 2
ANTHONY MARGILL ELEMENTARY SCHOOL
' SAN ANTONIO, TEXAS
3" Shelby tube, ‘ ‘ «
- TYPE: 2" Split-spoon & NX Core Barre] LOCATION: See Plate |

R t - COHESION, TON/SQ FT
i R < | = s TR &
.l 3 |u _ R d 2 3 4 5 6 7 o
= g a DESCRIPTION OF MATERIAL R -5 s L L L . : L 3
= | £ |z , ' ¢ |.5| PLastc WATER . LIQUID 0
ui o |2 Z |55 wimiT CONTENT,% LIMIT &
. o = + ----------- Omm v + o a
: o 10 20 30 40 B0 60 7O o~
’-*r‘n‘%;{‘
Ul Very Stiff Dark Gray Clcy
NS with gravel
o - : :
O o | s -
Wl | Clayey Gravel (Dry)

' ‘\‘\\ Very .SH'H" Tan and Gray Clay, -

5 ~§a— very jointed and slickensided

%ﬁ: '4 ' 89ln | N

pockets below 35'

//g,z

\'_, - gypsum filled seams and’ 94 o} . j

- slickensided at 45° at 35'

7
—

- very plastic below 48"

)

CONTINUED

RABA AND TOLSOM CONSL TIHG ENGINEERS, INC, . o1 AT




LOG OF BORING NO. 2 (continved)

COHESION, TON/SQ FT - ;
E ol % -
& - |2 : . e | Fr O ,_>‘
. | & |u . ‘ T 1 2 3 4 5 6 7 )
= m g DESCRIPTION OF MATERIAL o1 L . . . 4 : L 8
o £ = (%) S| PLASTIC WATER LiQuip 0
w | 3 1L : , = Eg L LmiT CONTENT, % LIMIT J
a 0 C 1z _ [
_ J 15 R et L iy +
A o 10 20 30 40 850 60 70 X
(\; .
L 55 \\\4 .
\ ~ light tan bentonite below "
\\ 56.5' | 122
s \u _ ok
o i
NN Gray Shaley Clay » J ,
A o F+@-—d==-f———-=rt
107 ————-—-—‘o- -+
108 0O ) :
100
SNl 115 SRR U N
- 80 % = =
. 85 4
L 90 -
L 95 -
10017
COMPLETION DEPTH: 80
DATE: September 3, 1969
RABA AND TOLSON CONSU! TING ENGINEERS, ING, - PLATE 5



LOG OF BORING NO. 3

" ANTHONY MARGILL ELEMENTARY SCHOOL
SAN ANTONIO, TEXAS

. TYPE: 3" Shelby tube & NX Core Barrel  LOCATION: See Plate |

COHESION, TON/SQ FT

’ =
- o = L ——— O S
“ 13 |4 L5l 12 3 4 5 6 7 |'§
= o |5 DESCRIPTION OF MATERIAL &3 L * -+ : 1 . 4 3
o g 2 ‘ " ‘ L | PLASTIC WATER . Liauip o
uo_n n P E__, . Ll-h;lT CONTENT, % LIMIT c;lé
_ SR S L Bt + 0\0

N\ Very Stiff Dark Gray Clay

Clayey Gravel " (Dry) -

Very Stiff Tan vqﬁd Gray Clay, very
= jointed and slickensided with gypsum
1 filled seams '

\, = very hi’gh!y jointed and shattered
.| structure at 39" '

2

CONTINUED -

RABA AND TOLSOH CONS!H TING ENGINEERS, INC. . PLATE &




LOG OF BORING NO. 3 (continved)

- ~ COHESION, TON/SQ FT -
E ’ . | 7] s ;’_ O , ‘ b
. o |4 ol | 2 3 4 5 6 7] g
= © ja DESCRIPTION OF MATERIAL 3 . e L 4 L beeee D]
o | £ |3 Lm | PLASTIC WATER tiquip | 9
w | & |g 2 limeT CONTENT, % LIMIT o
a z Armmme e I + o
10 20 30 40 50 80 T0 &
\
N
55 TS|
N | Gray Shqley Clcy with bentomte
- 53\5 clay seams
}%&” - very strong gaseous odor at 59' _1% §4
. i o ™ resp—— )
- 60 ix% 77 5
5%% | / 50
65 s o
g Gray Clay Shale | 7
- 70 qX&: | :
S\X&i . - 7 , 8.0
}\é 100 4 é-fe e e o100
- 75 % '
- 80~§_ y
—> ]
- 85 - )
- 90+ L
Note: ,
: - Piezometer set in borehole upon
F 954 completion of drilling.
- 100
COMPLETION DEPTH: 8l
DATE: September 12, 1969-
RABA AND TOLSON CONSLILTING ENGINEERS, INC. . PLATE 7



_ SYMBOLS AND TERMS USED ON BORING LOGS

SOIL OR ROCK TYPES

| (shown in symbols column) |

N

Clay + Silt Sand  Gravel

. Sandstone Shale . Limestone
~ Predominate Soil Types Shown Heavy

SAMPLER TYPES
(shown in sample column)

A TT T

Shelby  Rock " ‘Sphf Auger  No

Tube Core Spoon .Recovery

STRENGTH TEST RESULTS

. 0 = Unconfined Compression

_TRIAXIAL COMPRESSION

NOTE

® = Estimated Strength

~ (Single=Stage Tests)

A - Unconsolidated=-undrained |
o - Consolidated~undrained é

(Multiple~Stage Tests)

¢ = Apparent Cohesion !
® = Apparent Angle of :

" Internal Friction

Values symbolized on bormg logs
represent shear strengths unless
otherwise noted.

TERMS DESCRIBING CONSISTENCY, CONDITION OR TEXTURE .

Terms used in this report to describe soils with regard to their conswfency or condition

are in general accordance with the discussion presented in Article 45 of SOIL MECHANICS
IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc., August,
1960, using the most reliable 'informaﬁon available from the field and laberatory investiga-
tions. Terms used for describing soils according to their texture or grain size distribution
are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as describéd in
Technical Memorandum No. 3-357, Waterways Experiment Station, March 1953,

TERMS CHARACTERIZING SOIL STRUCTURE

' Sﬁckensided_

Fissured - containing shrmkage cracks, frequenﬂy filled with fine sand or silt;
. cusually more or less vertical.

Laminated = = composed of thin layers of varying color and fex’rure. B

Interbedded = composed of alternate layers of different soil types.

Calcareous =

Well graded - -

diate particle sizes,

Poorly graded ~ predominantly of one grain Slze, or having a range of sizes with some

- intermediate size missing.

" having inclined planes of weakness that are slick and glossy in appearance.

~ containing apprecmble qucmhhes of calcium carbonate. : ~
having wide range in grain sizes and substantial amounts of all mferme-

RABA AND TOLSON CONSULTING ENGINEERS. INC,

e

PLATE 8



Per Cent Chdnge‘ in Height

+4

+3

+2

+1

Depth: 24.5'

Boring: B-l Unit Dry Weight: 89 ' Ib/cu ft-
- Material:  Very Stiff Tan and Gray Water Content: 30 %
~ Clay ‘ " Liquid Limit: 65 -
: o Plastic Limit: 2
ek\ :N"%\c\ !
\\\ \
AN \\
\\ \K
IANEI
\ﬁ\ \;'
NEE
N\
10
AN
\%
0.1 0.5 1.0 5.0 i0 50

Vertical Pressure, Ton/Sc Ft

SWELL AND .
CONSOLIDATION TEST RESULTS

RABA AND TOLSON CONSULTING ENGINEERS, INC, =

Coefficient of Consolidation Cy, In?/Dcy

PLATE.

9




Per Cent Chqﬁge in Height.

+3

+2

+1

Dépfh: 50", -

Boring: B~ Unit Dry Weight: 86 Ib/cu ft
Material:  Very Stiff Tan Clay Water Content: 36 %
' : Liquid Limit: 82
Plastic Limit: .29
i L
N
. ' N
\\ \\
N
\?\ \
< ,
N \
N
\\3
0.1 0.5 1.0 : 5.0 [0 50

Vertical Pressure, Ton/Sq Ft

SWELL AND <
CONSOLIDATION TEST RESULTS

RABA AND TOLSON CONSULTING ENGINEERS, INC.

" Coefficient of Consolidation Cy, !n?/Day

PLATE

in



Boring: B-2 Depth: « 59’ ~ Unit Dry Weight: 73 Ib/cu ft-

- Material:  Very Stiff Light Tan =~ Water Content:- 47 %
Bentonitic Clay ' Liquid Limit: =~ 122
S Plastic Limit: - 3l
+4
+3
Y
-H
0 e — 0y
O
N{ | \
l T B
- - \
=
o \
= -2 | \\ \2
= e X
A,
o =3 N
> N

o] \ \ N
5 NN
: N\
= N\

@ —

v \ 7
o &)
é: -6 N-E-

-7 c

: Re]

: 5

-8 =

2

. 6

-9 O

5 ‘ 0

f -10 ]

| It | | s 3 .
| 0.l 0.5 1.0 5.0 10 50

Vertical Pressure, Ton/Sg Ft

- SWELL AND
CONSOLIDATION TEST RESULTS

e s smsesessmm RABA AND TOLSON CONSULTING ENGINEERS, INC,

» {PLATE 1!
|



Depfh in Feel

20

30

40

50

60

701

80

20

SECTION A - A’

NN TSTRATUM 1
NN

DARK GRAY BN
CLAY AIO

7 R ——
505 STRATUM 11
\

\\\
\ STRATUM IHv
N\

TAN AND

GRAVEL AND o
CLAYEY GRAVELEGSIS

GRAY CLAY

highly ioinfed ' and slickensided

77

STRATUM IV

%

AND CLAYEY
SHALE

%

.))r(
T
[1~| 1))1/:4/

AT

7

/] D D b D

Note: B-3 orthogonally projected onto Section A - A’

- GENERALIZED SOIL PROFILE

— 70

20

30

I
5

l

I
O
o

180

90

Depth in Feet

RABA AND TOLSON CONSULTING ENGINEERS, INC,

PLATE

12



COMPUTATION OF BEARING PRESSURES

aets
......

AN

—~—=
(%)
w

Gross Bearing Pressure, p, for any column load is the total effective pre

“acting on the base of the foundation. -

p. = ,. ‘%-‘(Pm"'ws"'wf)

Net Bearing Pressure, p', for any column load is the difference between

ssure

the gross bearing pressure acting on the base of the foundation and the soil

pressure existing at that elevation prior to excavation.

|
p' 7 (Pm+ Wyt Wg=We)
Where: A = Area of base of foundation
Pm = Maximum design column load
Wg - = Weight of soil located above the foundation *
Wg = Weight of foundation
Wq = Weight of soil located above base of foundation

prior to excavation®

* Position’ of water table must be considered in determining unit weights.
Effective, or buoyant unit weights should be used below the highest expect-

ed water table.

RABA AND TOLSON CONSULTING ENGINEERS, INC.

e
7
i
e

PLATE

13



-Pipe coated to break
bond and protect from

-corrosion

Structural concrefe

e B

tire foot

in en

ing

4

SIS Rt e MR

R °
AL 5o ds

DL LANTAY

ok %D.... s

= R AT U [ AN
o -0 )R PO

Q.

U Re 00
OV N QGC-O D?U

Stable Zéne

7

[N

—— Note

—————

fficient bond below
40-ft depth to transfer

ipe must develop
— sU

i

—

lumn load and uplift -+

forces to concrete

———  CO

ing. -

»

- shaft and foot

PIER DESIGN CRITERIA
RABA AND TOLSON CONSULTING ENGINEERS, INC.,

14
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DRI
ME‘]I:II:!Igg: Straight Flight Auger

LOG OF BORING NO. B-1

Tobin Community Center
San Antonio, Texas

R <

Raba-Kistner

LOCATION: See Plate 1

DEPTH. FT

SYMBOL

SAMPLES

DESCRIPTION OF MATERIAL

SURFACE ELEVATION:

BLOWS PER FT

UNIT DRY
WEIGHT, pcf

Q.5

SHEAR STRENGTH, TONS/FT=

1T 15 2 25 3 35 4

10

PLASTIC
LIMIT

LQuipD
LIMIT
=
50 60 70 80

WATER
CONTENT
¥ m— - — - -
20 30 40

%-200

o

5%

i

15—

[+

NSV INYA IRy
Qo0
50080¢

VNN Y AIN)

)
[
¢

v.,
Oooao 2
QFE0%

2907

o
S
AT,

%
&9

NS
&
Q

=<

FILL: CLAY, Dark Brown and Tannish-Gray,

~_ with gravel

CLAY, Stiff, Dark Brown, with a trace of
very small gravel

©

Q

11

><]

GRAVEL, Very Dense, Brown, Chert
- clayey, with caliche pockets to 8.5 ft

50/
10

50/

50/
12

[><]

CLAY, Bentonitic, Hard, Light Yellowish-Tan,
with ferric stains, blocky, soapy

- pure bentonite at 25 ft

32

33

1234

40 —

[><]

1><]

CLAY, Hard to Very Stiff, Tan and Gray, with
occasional gypsum veins )

356

29

> &

15

DEPTH DRILLED:
DATE DRILLED:

35’
02/20/87

DEPTH TO WATER:
DATE MEASURED:

Dry
02/20/97

PROJ. NO. ASAS87-014-00
PLATE 2

NOTE: THESE LOGS SHOULD NOT BE USED SEPARATELY FROM THE PROJECT REPORT.



KEY TO TERMS AND SYMBOLS
MATERIAL TYPES
SOIL TERMS RCCK TERMS OTHER
~ Ao |! I" |
:\ : 1, A1, - T L i
,~ | calcamecus [T T | peAT m CHALK T} UMESTONE ASPHALT
5 . AL 7
S e ;///////f %% A A
- S
7”//1“ CALCHE o ’/////// CLAYSTONE % MARL \MA] aase
. z - ’/ A - A
] 7% 55
cLay ..o o1] sanoy tte ] CLAY-SHALE /A METAMCRPHIC :A- | CONCRETE/CEMENT
7 : i A
/ aw Tl T
/] cLavey SILT L CONGLOMERATE |- ::::| SANDSTONE o] AL
(wpaw 77 4
o 0 o / .’J r
)2, GRAVEL siLTY z v 4 ooomme SHALE r’,(’ WASTE
() x 11l
2 0 > il
N ] GRAVELLY * | ieneous I,l,l, SILTSTONE NO INFORMATICN
WELL CONSTRUCTION AND PLUGGING MATERIALS
!
" F BENTONITE & -
BLANK PIPE @ BENTONITE CUTTINGS CUTTINGS 7.7 SAND
E o \
= | scassn CEMENT GROUT A | CEMENT 2?52* GRAVEL &\ VOLCLAY
SAMPLE TYPES STRENGTH TEST RESULTS
7 12 POCKET PENETROMETER
A
AIRFAOTARY  }A4 MUD ROTARY I SHELBY TUBE e TORVANE
R UNCONFINED COMPRESSION
AUGER NORECCVERY || 1 3°SPUTBARREL A TRIAAL CEMPRESSION
UNCONSOLIDATED-UNDRAINED
N O TRIAXIAL COMPRESSION
2 cone NX CORE A 2* SPUT SPCCN CONSOLIDATED-UNDRAINED
=
@ NOTE: VALUES SYMBCLIZED ON BORING LOGS
KANSAS SAMPLER REPRESENT SHEAR STRENGTHS UNLESS OTHER-
WISE NOTED
i ; 14-00
Raba-KIstner Consuitants, Inc. Proiect No, ASAS7-014 0

1108 ' e e Plate 3 -



KEY TO TERMS & SYMBOLS (CONT’'D)

TERMINCLOGY

Terms used in this report to describe scil with regard to their consistancy or conditions ara in general accordanca with tha discussion
presented in Articla 45 of SOILS MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wilay & Sons, Inc., 1967,
using the most refiabls infarmation availabla from the fleld and laboratory investigations. Terms used for describing soils according
lo their taxture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
American Scciety for Testing and Materials D487-85 and D2488-84, Volume 04.08, Soil and Rock; Dimension Slone:
Geosynthatics: 1990.

RELATIVE DENSITY COHESIVE STRENGTH PLASTICITY
Peanetration
Resistanca Relative Hesistanca Cohesion Plasticity Degree of
Blows per it Densily Blows per ft Cansistency TSFE Index Plasticity
o-4 Very Looss o2 Very Soft 0-0.125 0-5 None
4-10 Loosa 24 Soit 0.125-0.25 5-10 Low
10-30 Medium Densa 43 Firm 0.25-0.5 10-20 Moderata
30-30 Densa 8-15 Stiff 0.5-1.0 20-40 Plastc
>50 Very Densa 15-30 Very Stiff 1.0-2.0 >40 Highly Plastic
>30 Hard >2.0
ABBREVIATIONS
B = Benzsene Qam, Qas, Qal = Quatermnary Alluvium Kef = Eagle Ford Shale
T = Toluena Qat = Low Terrace Deposits Kbu = Buda Limestons
E = Ethylbenzens Qbe = Beaumont Formation Kdr = Del Rio Clay
X = Total Xylenes Qt = Fluviatile Terrace Kit = Fort Terratt Member
BTEX = Total BTEX Qao = Seymour Fermation Kgt = Georgatown Formation
TPH = Total Patraleum Hydrocarbons Qla = Leona Formation Kep = Person Formation
ND = Not Detected Q-Tu = Uvalde Gravel Kek = Kainer Formation
NA = Not Analyzed Ewi = Wilcax Fermation Kes = Escondido Fermation
QOVA = Organic Vapor Analyzer Emi = Midway Group Kw = Walnut Formation
ppm = Parts Per Million Kknm = Navarro Group and Maribrock Kgr = Glen Rose Formation
Mari Kgru = Upper Glen Rosa Formation
Kpg = Pecan Gap Chatk Kgrl = Lower Glen Rose Formation
Kau = Austin Chalk Kh = Hensell Sand

Raba-Klstner Consuitants, Inc. PTOEECt No. ASA97-014-00 =

RARVCT



RESULTS OF SOIL SAMPLE ANALYSES

PROJECT NAME: Tobin Community Center
San Antonio, Texas Pg 1
FILE NAME: 9701400 3/14/1997
: Sample Blows Water o . s Shear
B Liquid | Plastic Pl %-200 8
No.® Depta | Come | Limi | Limi | bdex | USCS | Gipye | Sumngn | ST

PP=Pocket Penetrometer

UC=Unconfined Compression

PROJECT No. ASA97-014-00

RABA-KISTNER

PLATE 4
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PLAN OF BORINGS
® SCALE: 1" = 400"

Project No. 284-004

] Raba-Kistner Consuhants.Inc. -
PLATE 1




LOG OF BORING NO. B-1 ‘{

CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E L
~ SAN ANTONIO, TEXAS Raba-Kistner

: Consultants.
2" Split Spoon Inc.

Type: 3" Shelby Tube : LocaTioN: See Plate 1

NOTE: These logs should not be use separately from the project report.

- COHESION, TON/SQ FT -
- b ;,_ —O— £
g8 e 02 04 06 08 1.0 12 14 z
Z | 2 |z| DESCRIPTION OF MATERIAL | & | &3 T s s N E £
Iy < = = [ PLASTIC WATER LIiQuib o
w br [ | LIMIT CONTENT, % LIMIT -
o @ S 13 .- @ + W

SURF. EL: @ 10 20 30 40 50 60 70 H
X . .
Firm Brown Clay with roots | g ——|————
\ and calcareous nodules " —‘_
Nz Very Stiff to Hard Tan 31 (
- 5 Clay with caliche, gravel |
| and some ferrous stains 120 1 — R—»
50
\, ) 4”
- 10—\ - encountered water at 10
= 30
-
N

L 204

- 25

- 304

- 351 |

L 40_

L 45_ %

L 50_

|

|
COMPLETION DEPTH: 16.5'  DEPTH TO WATER PROJ.NO. 284-004
DATE: 1.20-84 IN BORING: 10 DATE:  1-.20-84 |PLATE 2




LOG OF BORING NO. B-2

CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E
- SAN ANTONIO, TEXAS

2" Split Spoon
3" Shelby Tube

See

R <

Raba-Kistner
Consultants.Inc.

TYyre: Core Barrel LOCATION: Plate 1
k- . COHESIM)NISQ FT e
E| 2|8 S 1=K 02 04 06 08 10 12 14 Z
| @ |& DESCRIPTION OF MATERIAL | & | &3 : : : ' * ' ‘ 2
R | E |2 € |£5| PLasTIC WATER LIQuUID <
8| @ |3 S |27 MW CONTENT. % | LIMIT @
SURF. EL: @ 10 20 30 40 50 60 70 w
\\\ Stiff Dark Brown Clay 13 P‘JL “““““ ———1
\ 1 with roots
= X ~Very Stiff Light Brown 43
i ; Clay with calcareous T
Q\ Z-\ nodules and gravel 13 Jr_
\: Stiff Tan Silty Clay . ®
L 104N - some caliche-and organic
o : [ i &
it stains at 7
'D§ rL - ferrous stains at 10°'
°’3E Gravel with Tan Silty Clay
- 15U - encountered water at :
N F"\ . g6 28 K
Very Stiff to Hard Tan
- 20— and Gray Clay %“*‘“—,‘"4‘ 00—
- ferrous stains and
gypsum seams from 15' 2.1
to 20' : '
o5 | 106 O
l 3.0
L 30 105 O+
_Ll 2.1
L 35 104 J '__—_""]“‘ O
R 112 j Q
2.2
[ 25- 109 —F @+ —-——r— O
% 115 1o 7.6
e\ _ S
) (Continued)
' PROJ.NO. 284-004
PLATE 3

NOTE: These logs should not be used separately from the project report.



LOG OF BORING NO. B-2 (Continued) ‘

4

Raba-Kistner
Consultants, Inc.
=l COHESION, TON/SQ FT i
& - |@ c |k = 7
- | 3 |8 O | > 0.2 04 06 08 10 12 14 v
| @ |z| DESCRIPTION OF MATERIAL | & |E3|—+t -+t 1 1 1 | g
EE | 2 | P2| PasTic WATER LIQUID o
w n g o 33 LIMIT CONTENT, % LIMIT o
= <15 A @ + 3
SURF. EL: _ @ 10 20 30 40 50 60 70 |
;}% Hard Blue Clay Shale
S| | 8.9
 re R g 100
55 % - lost circulation at 56' 115 O
}*% 2.9
Ssﬁ; 118
- 60t P
-
_80__
| 854
_,90_..
__95.._
1007

DATE:

COMPLETION DEPTH: 60"

1-19-84 ’ IN BORING:

DEPTH TO WATER

8.2'

DATE: 1.19-84

PROJ. NO. 284-004
PLATE 4

NOTE: These logs should not be use~ separately from the project report.



LOG OF BORING NO. B-3

CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E
SAN" ANTONIO, TEXAS

Core Bar‘ré1
3" Shelby Tube

R <

Raba-Kistner
Consultants. Inc.

TYPE: 2" Split Spoon LOCATION: See Plate 1
= g COHESION, TON/SQ FT e
E| 3@ S| 02 04 06 08 10 12 14 |2
wd
T 2 |g DESCRIPTION OF MATERIAL | & | &3 T N R 2
E| |3 € |5 | PLASTIC WATER LQup | %
o | S |z~ MWL CONTNT.R w1 g
SURF. EL: | @ 10 20 30 40 50 60 70 “
Firm to Very Stiff Dark 6 /
e o Brown Clay with roots .
- = calcareous nodules and /
L B = gravel at 2.5' I
Very Stiff to Hard Tan g% <
\ Silty Clay with calcareous 37
nodules, ferrous stains >
- 107 and organic stains -
- gravel from 5' to 10'
e - silty sand at 15' \
Very Stiff to Hard Tan and o
- 20 Gray Clay with ferrous o
N stains
3.4
L 25 108 —H—-———-——--———-L- O
# 2.5
- 30 103 O~
L 5 113 a
- 40 104 (Do
\ & 2.7
“45"\\N _I Very Stiff to Hard Gray \ i ‘
> Clay
\I - some tan clay and gypsum : 2.2
_SDH-S. __atigl_ —— — t— 106 '_—"_“_—l"“ O‘b-
1 T ——
(Continued)
PROJ.NO. 284-004
PLATE 5

NOTE: These logs should not be used separately from the project report.



LOG OF BORING NO. B-3 (Continued) ‘ {

Raba-Kistner
Consultants, Inc.

. COHESION, TON/SQ FT 3
- ; 3 < L3
| g |8 w |>«| 02 04 06 08 10 12 14 |2
|2z DESCRIPTION OF MATERIAL | = |53 e = ) S
E|E |= 2 |5 | PLAsTIC WATER LiQuIb o
W op |2 2 |z8 LIMIT CONTENT, % LiMIT ez
a a5 B L + 58

SURF. EL: @ 10 20 30 40 50 60 70

N | Very Stiff to Hard Gray

Clay with some tan clay

(éontinued)
- 55 * =

' 5.6
—60*% Hard Blue Clay Shale 112 R -
EX;

: 9.2
‘65":g\: 116 5100
= 111 Z:0

...70_ _

:(.

_75_

L g5

_90_

_95_

~ 100
COMPLETION DEPTH: 70 DEPTH TO WATER PROJ.NO.  284-004
DATE: 1_90-84 IN BORING: 15! DATE: 1.20-84 |PLATE 6

NOTE: These logs should not be used separately from the project report.



LOG OF BORING NO. B-4

CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E
~ SAN ANTONIO, TEXAS

R <

Raba-Kistner

Core Barrel Consultants. Inc.

2" Split Spoon

TYPE: 3" Shelby Tube LOCATION:  See Plate 1
el COHESION, TON/SQ FT =
£ 3|8 W |>%| 02 04 06 08 10 12 14 z
Z| 2 |& DESCRIPTION OF MATERIAL | & B8 +—t—1 01 L 1 1 2
B | £ |32 € | £ 5| PLASTIC WATER LIQUID ]
W | 5|3 3 |38 LIMIT CONTENT, % LIMIT >
a3 15 . L + &
X SURF. EL: @ 10 20 30 40 50 60 70 W
Firm to Very Stiff Dark 5 1l el 1 1 B
XJ!I Brown Clay with calcareous T /. —+
noduTes ® /’
=N 22 J
' Very Stiff to Hard Tan o —|—— -
BT Silty Clay with ferrous 50
i) stains and organic deposits e
— - gravel -from 9' to 12.5'
- 154 o —
Very Stiff to Hard Tan and
Gray Clay with ferrous
stains and organic stains
- 201 S
\ 0
5 25_\ 103 O
\ 1.7
- 30+ 108 O
i 35_\ 108 @)
\ 105 — -0~
™ 40“\ ' = —!_
1.7
PTINN 107 Ot
. d Blue Clay Shal ' 2.6
e _Har Blue Clay Shale 110 ® el
l (Continued)
PROJ.NO. 284-004
PLATE 7

NOTE: These logs should not be used separately from the project report.



LOG OF BORING NO. B-4 (Continued)

R <

Raba-Kistner
Consultants, Inc.

Eo COHESION, TON/SQ FT =
e a |0 x |3 - o
“ 1o |u wo| >l 0.2 04 06 08 10 12 14 &
= o | g DESCRIPTION OF MATERIAL " 58 ' . L . ! . . o
£ | £ (= £ |5 | PLASTIC WATER LIQuID &
T 3123 LmiT CONTENT, % LIMIT &

=4 |5 B it @ +
SURF. EL: @ 10 20 30 40 50 60 70 =
|| Hard Blue Clay Shale E
sxxq||  (continued)
A 9.3
- 55—5%{ 118 =100
e 114 10.4

- 60_,%__ o=
657

- 70+

- 757

- 80+

- 85...

- 90

1007
COMPLETION DEPTH: 60 DEPTH TO WATER PROJ.NO. 284-004
DATE: 1.20-84 IN BORING: 15! DATE: 1.20-84 |PLATE 8

NOTE: These logs should not be use~ separately from the project report.



- LOG OF BORING NO. B-5 ‘{
CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E i
. ~ SAN ANTONIO, TEXAS Raba-Kistner

Consultant
2" Split Spoon v s.Inc.

TYPE: 3" Shelby Tube ‘ LocaTion:  See Plate 1
B COHESION, TON/SQ FT =
k o | w e |3 N .
.| & |w W > 02 04 06 08 10 12 14 z
E|l 2 |g DESCRIPTION OF MATERIAL | & | &3 o M I R 2
E| £ |= 2 |£5| Pastic WATER LiQuip e
T g |8 u:«_n CONTENT, % LIMIT >
b R e L +
SURF. EL: @ 10 20 30 40 50 60 70 w
x| Fill: Brown and Tan Clays | 3
with roots, organic ] f
@ | deposits and trace caliche | 97 T8e —Ft—F—F
- 5 Stiff Dark Brown Clay
- calcareous nodules and 36
gravel at 3.5'
. — /40 — -
L 104 Hard Tan Silty Clay with ﬁ'
gravel, ferrous stains 50 *
and some -caliche
- encountered water at 10'
- 4
1571 5 40
- 207
- 257
- 307
} 35
— 40
- 45
~ 507
COMPLETION DEPTH: 16.5' DEPTH TO WATER . PROJ.NO. 284-004
DATE: 1.20-84 INBORING: None Observed PATE:1.20-84 PLATE O

NOTE: These logs should not be used separately from the project report.



: LOG OF BORING NO. B-6
CHANNEL AND BRIDGE IMPROVEMENTS, PROJECT 58E
- SAN ANTONIO, TEXAS

2" Split Spoon

R

Raba-Kistner
Consultants. Inc.

- 151

- 204

- 25

'//////i/

- encountered water at 2.5'

Very Stiff Tan and Gray
Clay with ferrous stains
and trace caliche

TYPE: 3" Shelby Tube LOCATION:  See Plate 1
] . i . COHESION, TON/SQ FT £
Llog |8 EI5%| 02 04 06 08 10 12 14 Z
E a |5 DESCRIPTION OF MATERIAL e 58 L ! L L . . & =
E| 2|3 £ |S535 | PasTic WATER LIQUID b=
T E 5 |25 LIMIT CONTENT, % LIMIT >
a5 o @ + -l
SURF. EL: @ 10 20 30 40 50 60 70 =
\\?\ Soft Dark Brown Clay with 4 —+_—u_;._-_______k+_
N\ calcareous nodules and .
:::Z_\organ1c deposits 19 ;y/
- 5—\\\ Very Stiff Tan Silty Clay '/
with calcareous nodules 14
and gravel
g 18 __I_*______*__

COMPLETION DEPTH:
DATE:

16’ DEPTH TO WATER

1-20-84 IN BORING:

None Observed DATE: 1-.20-84

PROJ.NO, 284-004
PLATE 10

NOTE: These logs should not be use- separately from the project report.



SYMBOLS AND TERMS USED ON BORING LOGS

SOIL OR ROCK TYPES
{shown in symbols column}

Clay

Sift Sand Sandstone

it

Limestone

Shelby
Tube

Shale Caliche Marl Gravel

( Predominate Scil Types Shown Heavy ) -

2

Recovery

SAMPLER TYPES
{shown in sample column)

X1

Rock Split

Auger
Core Spoon 9

STRENGTH TEST RESULTS

@ - Estimated Strength
O - Torvane
Q - Unconfined Compression

TRIAXIAL COMPRESSION

A . Unconsolidated-undrained

[ - Consolidated-undrained

C - Cohesion (Total)

® - Angle of Internal Friction (Total)

- Cohesion (Effective)
- Angle of Internal Friction (Effective)

Qn

NOTE:

Values symbolized on boring logs
represent shear strengths unless
otherwise noted.

TERMS DESCRIBING CONSISTENCY, CONDITION OR TEXTURE

Terms used in this report to describe soils with regard to their consistency or condition are in general accordance with the discussion
presented in Article 45 of SOIL MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc. 1967,
using the most reliable information available from the field and iaboratory investigations. Terms used for describing soils according
to their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
Technical Memorandum No. 3-357, Waterways E xperiment Station, March 1953.

TERMS CHARACTERIZING SOIL STRUCTURE

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured T containing shrinkage cracks, frequently filled with fine sand or silt; usually more or less vertical.
Laminated - composed of thin layers of varying color and texture,

interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.

Well graded - having wide range in grain sizes and substantial amounts of all intermediate particle sizes.

Poorly graded

RELATIVE DENSITY

- predominantly of one grain size, or having a range of sizes with some intermediate size missing.

TERMS DESCRIBING CONSISTENCY OR CONDITION

COHESIVE STRENGTH PLASTICITY
Penetration Penetration
Resistance, Relative Resistance, Cohesion, Plasticity Degree of
blows per foot Density blows per foot Consistency TSF Index Plasticity
04 Very Loose 0-2 Very Soft 00.125 0-5 None
4-10 Loose 24 Soft 0.125-0.25 5-10 Low
10-30 Medium Dense 4-8 Firm 0.25-0.5 10-20 Moderate
30-50 Dense 8-15 Stiff 0.5-1.0 2040 Plastic
> 50 Very Dense 15-30 Very Stiff 1.0-20 > 40 Highly Plastic
> 30 Hard >20

NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths than shown above because of planes of
weakness or cracks in the soil. The consistency ratings of such soils are based on penetrometer readings.

Raba-Kistner Consultants. Inc

PLATE 11
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South Brazos

i S 4 2 L — L

South Laredo

Parking
Area

-
| pp |
| @ |

| Future |

| Phase A‘g_ﬂfrgperty
L 11 | / ine

— e

PLAN OF BORINGS
SCALE: 1" = 115°'

Project No. 285-065

‘Raba-Kistner Consultants. Inc |

: PLATE 1




LOG OF BORING NO. B-1 R{
CONSOLIDATED PRODUCE WAREHOUSE E
SAN ANTONIO, TEXAS Raba-Kistner

- Consultants. Inc.
2" Split Spoon

NOTE: These logs should not be used separately from the project report.

TYPE: 3" Shelby Tube LOCATION:  See Plate 1
=l COHESION, TON/SQ FT E
7 - | o0 ;t N ”
- | @ |w u | > 02 04 06 08 1.0 12 14 z
| 2 & DESCRIPTION OF MATERIAL | & | &3 T M N R o
E| 2|3 2 |ca| PLAsTiC WATER LIQuID "
G| 5|3 5 |23 LimiT CONT.ENT, % LimrT >
oD = T T T o e - -
SURF. EL: | @ 10 20 30 40 50 60 70 .
\ : FILL: Brown.Clay, Tan and |2
: Gray Clay and Gravel with 84 .\ S N 180¥
‘ fetid odor l
- 5
40
|
X 12
- 10N
- groundwater seepage at 29 + o —- =] -+
; 11'
W | - wire at 11.5
_15 8 }
12 N
’ CLAY, Very Stiff, Tan and 20
Gray with bentonitic clay — L1 lod g
'ZOJ\ seams and layers 87 + ' '
_ \ 78
_25_\ 82 — — - - — 4O
N 1.5
_30_
_35_
- 40+ f.
!
- 45._-
|
=50
COMPLETION DEPTH: 25 DEPTH TO WATER PROJ.NO. 285-065
DATE: 3_27-85 INBORING: 11.5' DATE: 3-22-85 |PLATE ?




LOG OF BORING NO. B-2 l {
CONSOLIDATED PRODUCE WAREHOUSE ;
| SAN ANTONIO, TEXAS Raba-Kistner
. Consultants, Inc.
2" Sp1it Spoon
TYyPE: 3" Shelby Tube LOCATION:  See Plate 1

parately from the project report.

NOTE: These logs should not be used

- c COHESION, TONISQ FT g
E | 2 1< 02 04 06 08 10 12 14 z
T | ©|z| DESCRIPTIONOFMATERIAL | & |B3+— 11 &+ 1 | | 2
E| £ |2 2 |F5| PLAsTIC WATER LiQuID <
8| @ |a S |z~| YT ol e &

SURF. EL: @ 10 20 30 40 50 60 70 -
FILL: Tan Clay, Gravel L 5 ]
and Dark Gray C1.ay f 89 o+ e - L _+_
CLAY, Soft to Firm, Dark
- 5 Gray T &
N, 95 D @
CLAY, Stiff to Very Stiff, X 120
10 Tan and Gray with _]’_® e e e =
bentonitic clay seams and |
1ayers

15 82

TIS A S

N 1.7

e | 83 \

97
] 73 y —+— - — (4o
30 g !
\Z 30

-35-\ .
\X 20 oA
\ / 151

"40“§ 35 -~ S I (S Tt pnen

-45_

= 50_

COMPLETION DEPTH: 41.5' DEPTH TO WATER PROJ.NO. 285-065
DATE: 3-22-85 INBORING: None Observed PATE: 3.22-85 |pLATE 3 1




LOG OF BORING NO. B-3
CONSOLIDATED PRODUCE WAREHOUSE

SAN ANTONIO, TEXAS

2" Split Spoon

R <

Raba-Kistner
Consultants. Inc.

TYPE: 3" She‘lby Tube LOCATION: See Plate 1
Eol COHESION, TONISQ FT -
oo |e o | F- —< -
.| © |u o>l 02 04 06 08 1.0 12 14 z
£ | 2 |2| DESCRIPTION OF MATERIAL | = (53 N MY M °
E| 2|3 € |F5| PLASTIC WATER LIQUID <
gl p | 3 |33 LIMIT CONTENT, % LIMIT 2
- | D + --® +
SURF. EL: @ 10 20 30 40 50 60 70 o
%Z CLAY, Stiff, Dark Gray 13 |
N : >
5—\ |
\X - gravel at 6.5' 9 —“(—_—-_'——__-f—
N 12 ¢
100\ - groundwater seepage at 10 ' '
nigaX  GRAVEL, Medium Dense with |40 TTRT T T
0090 chert
15 CLAY, Stiff to Very Stiff, A
\X Tan and Gray with 24
] bentonitic clay seams and
layers
204 ) 84 ‘!““ —|= —— O
~25—\ 82 O
N
= 30_
- 35_
= 40_
457
50+
COMPLETION DEPTH: 25' DEPTH TO WATER PROJ.NO. 285-065
DATE: 3-22-85 IN BORING: 10" DATE: 3.22-85 |PLATE 4

NOTE: These logs should not be used separately from the project report.



I LOG OF BORING NO. B-4 ‘{

CONSOLIDATED PRODUCE WAREHOUSE

'parately from the project report.

NOTE: These logs should not be usec

SAN ANTONIO, TEXAS Raba-Kistner
Auger Consultants, Inc.
2" Split Spoon
TYPE: 3" Shelby Tube LOCATION:  See Plate 1
- COHESION, TON/SQ FT =
1N ; O 'S
L) aig G (x| 02 04 06 08 10 12 14 |Z
| 2 |& DESCRIPTION OF MATERIAL | & | &3 Lot b =
R 2|3 £ |5 | PLAsTIC WATER Liquip <
il 5|3 g |ES| UMT_  coNTENTw  Lmm | 3
SURF. EL: @ 10 20 30 40 50 60 70 &
AL FILL: Dark Gray Clay, 28
Tan Clay and Gravel J \‘f' <ol gl
\\ CLAY, Stiff to Very Stiff, 7
- 57 Dark Gray with gravel
\ ark Gray g 1 »
| CLAY, Firm to Stiff, Tan
[ 107 and Gray with bentonitic 6 q
clay seams and Tlayers
: 1q4 |
- g1 Ho-4----F -1
- 20 - .
_25__\ 85 | u Q
_30._.
_45_
_50_.
COMPLETION DEPTH: 25! DEPTH TO WATER _ PROJ.NO. 285-065
DATE: 3-21-85 IN BORING: None Observed  DATE: 3-21-85 |pLate §




LOG OF BORING NO. B-5 R <
CONSOLIDATED PRODUCE WAREHOUSE L
SAN ANTONIO, TEXAS Raba-Kistner

. nsultants, Inc.
2" Split Spoon

TYPE: 3" Shelby Tube LOCATION:  See Plate 1
= . COHESION, TON/SQ FT .
Bl g8 G > 02 04 06 08 10 12 14 | Z
| @ |z| DESCRIPTIONOFMATERIAL | & |83 1 1 © '+ " 2
E| 2 |= 2 | -3 | PLASTIC WATER LIQUID 2
W 5| 3 |33 LIT-IT CONTENT, % LIMIT 2
S ) +
SURF. EL: @ 10 20 30 40 50 60 70 E
CLAY, Stiff to Very Stiff,
Dark Gray
105 O
L 5_ ] —
N AN i
v, CLAY, Stiff to Very Stiff,
Tan and Gray with 11
107 bentonitic clay seams and &
layers 48
- gravel from 7' to 7.5' \ 86
(154 - %Tglﬂndwater seepage at 90 ot 0 L U
- gravel and chert from
9.5' to 13.5'
- 20 2

- 25 90 "I'Q—'—————.—-'O! e

NOTE: These logs should not be used separately from the project report.

= 30§ Ry
: 81
-35-\ =2 5 Sy
2.4
= O% 78 O
4 \ 37 S S L
A\
i 45_
o= 50._
COMPLETION DEPTH: 41.5' DEPTH TO WATER PROJ.NO. 285-065

DATE: 3-21-85 INBORING: 7 5! DATE: 3-21-85 PLATE ¢




SYMBOLS AND TERMS USED ON BORING LOGS

SOIL. OR ROCK TYPES
{shown in symbols column}

N

Clay Silt Sand Sandstone
pe=—— A B
E—_—- g A °eq
phpding AL Oﬂ
L.imestone Shale Caliche Marl Gravel

{Predominate Soil Types Shown Heavy )

- SAMPLER TYPES
{shown in sample column}

TRENE

Shelby Rock Split

Auger
Tube Core Spoon 9

Recovery

STRENGTH TEST RESULTS

@ - Estimated Strength
© - Torvane
0O - Unconfined Compression

TRIAXIAL COMPRESSION

A . Unconsolidated-undrained
[J - Consolidated-undrained

¢ - Cohesion (Total)
® - Angle of Internal Friction (Total)

¢
C - Cohesion (Effective)
¢ - Angle of Internal Friction (Effective}

NOTE:

Values symbolized on boring logs
represent shear strengths unless
otherwise noted.

Technical Memorandum No. 3-357, Waterways Experiment Station, March 1953.

TERMS DESCRIBING CONSISTENCY, CONDITION OR TEXTURE

Terms used in this report to describe soils with regard to their consistency or condition are in general accordance with the discussion
presented in Article 45 of SOIL MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc. 1967,
using the most reliable information available from the field and laboratory investigations. Terms used for describing soils according
10 their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in

TERMS CHARACTERIZING SOIL STRUCTURE

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured

containing shrinkage cracks, frequently filled with fine sand or silt; usually more or less vertical.

L.aminated - composed of thin layers of varying color and texture.

Interbedded - composed of alternate layers of different soil types.

Caicareous - containing appreciable quantities of calcium carbonate.

Well graded - having wide range in grain sizes and substantial amounts of ail intermediate particle sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate size missing.

TERMS DESCRIBING CONSISTENCY OR CONDITION

RELATIVE DENSITY COHESIVE STRENGTH PLASTICITY
Penetration Penetration
Resistance, Relative Resistance, Cohesion, Plasticity Degree of
blows per foot Density blows per foot Consistency TSF Index Plasticity
04 Very Loose 0-2 Very Soft 0-0.125 0-5 Naone
4-10 Loose 24 Soft 0.125-0.25 5-10 Low
10-30 Medium Dense 4-8 Firm 0.250.5 10-20 Moderate
30-50 Dense 8-15 Stiff 0.5-1.0 2040 Plastic
> 50 Very Dense 15-30 Very Stiff 1.0-20 > 40 Highly Plastic
> 30 Hard >2.0
NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths than shown above because of planes of

weakness or cracks in the soil. The consistency ratings of such soils are based on penetrometer readings.

Raba-Kistner Consultants.Inc

PLATE 7
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DRILLING LOG

10of 2

County Bexar Hole B-1 District San Antonio
WinCore Highway South Laredo Street Structure Alazan Creek Bridge Date 08/4109
Version 3.0 CSJ Station 15+12.92 Grnd. Elev. 627.58 ft
Offset 76.95 GW Elev. N/A
El L T c Triaxial Test Properties
ev. exas Lone . Lateral Deviator; Wet iti
(f0) 8 Penetrometer Strata Description Pross. Stress | MC LL Pl Den. Additional Remarks
(psi)  (psi) {pcf)
FILL MATERIAL, Stiff to Hard, Dark 7
N Brown with gravel
5 {50 (4.5) 50 (1)
- -sandy below 6 ft
- 1234 A7 -lime detected
10 — 9 (6) 14 (6)
i 2
6136 - g RICEE) CLAY, Blocky, SHff to Hard, Tan and
15 —/ Gray, with small gravel traces {CH)
:/ 30 79 57
v
20 - J16(6)18(6)
:; "
25 ; 23 (6) 25 (6)
Y 2
30 _‘/ 35(6) 36 (6)
:/ -with gypsum crystal deposits from
/ 24 32t0 37 ft
_1
35 ]; 39 (6) 42 (6)
_/ 23 52 36
5896 1 CLAYSHALE, Very Hard, Dark Gray
40 50 (1.5) 50 (1)
— 19
45 50(1)50(1) -with tan mottiing above 45 ft
:g 21
50 — 50 (1) 50 (0.5)
Remarks:

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

==

Driller: Eagle Drilling Logger: Fred Mynar

Organization: Raba-Kistner Consultants, Inc.

FIGURE: 2a



=t DRILLING LOG 2of 2
b=
o Frarmaar o
County Bexar Hole B-1 District San Antonio
WinCore Highway South Laredo Street Structure Alazan Creek Bridge Date 08/4/09
Version 3.0 csJ Station 15+12.92 Grnd. Elev. 627.58 ft
Offset 76.95 GW Elev. N/A
El i T c Triaxial Test Properties
ev. exas Lone o Lateral Deviator| Wet i
(f) g Penetrometer Strata Description Prese. Stress | MC LL Pl Den. Additional Remarks
{psi)  (psi) (pcf)
mnm CLAYSHALE, Very Hard, Dark Gray
21
.E. 17
60 E" 50 (1) 50 (0.5)
WATER at 62 ft
23
65 - 50 (1) 50 {0.5)
: 19
-
18
16

H 50 (1.5) 50 {0.5)

1
1

o
Qo
T

547.6

85

100

Remarks:

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

Dritler: Eagle Drilling Logger: Fred Mynar

Organization: Raba-Kistner Consultants, Inc.

FIGURE: 2b



=¥ DRILLING LOG ta2

el
Doorrment
o Tisrsportatin

County Bexar Hole B-2 District San Antonio
WinCore Highway South Laredo Street Structure Alazan Creek Bridge Date 07/11/09
Version 3.0 csJ Station 11495.52 Grnd. Elev. 630.17 ft
Offset -55.43 GW Elev. NIA
El L T c Triaxial Test Properties
ev. exas Lone it Lateral Deviator| Wet iti
(ft) g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi)  (psi) {pct)
/ CLAY, Soft to Stiff, Tan to Light Tan -‘\SFsl TALT T(ERIMKL >
7] (possible fill material) (CH) BASE MA (6in)

:/ 11 42 29

5 _/ 13 (6) 21 (6)

-/‘ 11

_/ 21(6) 18 (6)

1 -with traces of gravel above 14 ft
—/ 38 85 57 and calcareous deposits below 14
ft

15 86186

14 41
611.2 20 —/ 11 (6) 11 (6) CLAY, Blocky, Stiff to Hard, Tan and

Gray, with ferrous staining (CH)

_;: a3
15 (6) 18 (6)
/

L

29

21(6) 32(6)

Y 27

35 _1, 28 (6) 30 (6)

40 _/ 50 (6) 50 (6)

v

j/ 26

] 50 (0.5) 50 (0.5)

5852 45 - CLAYSHALE, Very Hard, Dark Gray
- 30
50 50 (1) 50 (2.5)
Remarks:
The ground water elevation was not determined during the course of this boring.
1

Drilter: Alpha & Omega Drilling Logger: Steve Morris Organization: Raba-Kistner Consultants, Inc.

FIGURE: 3a



==
=

DRILLING LOG

2 of 2

County Bexar Hole B-2 District San Antonio
WinCore Highway South Laredo Street Structure Alazan Creek Bridge Date 07/1/09
Version 3.0 CcsJ Station 11+495.52 Grnd. Elev. 630.17 ft
Offset -55.43 GW Elev. N/A
El L T c Triaxial Test Properties
ev. exas Lone inti Lateral Deviator] Wet iti
(R) g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi) _ (psi) {pcf)
_BH CLAYSHALE, Very Hard, Dark Gray
gitt ! 2
55 _ééé 0 (0.7) 50 (0.2)
A 2
60 _E:: 50 (1.2) 50 (1)
B 30
uaw
65 50 (0.5) 50 (0)
15
_HH 24
75 ::: 50 {0.7) 50 (0.5)
il E 17

50 (0.2) 50 {0.5)

550.2

85 —

95 —

100 -

Remarks:

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

Driller: Alpha & Omega Drilling Logger: Steve Morris

Organization: Raba-Kistner Consultants, Inc.

FIGURE: 3b



DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers

Alazan Creek Bridge (CIMS)
San Antonio, Texas
(Boring B-2, Abutment 1)

635

630 @8

625 <= -————-rf 11

620 —&— Shaft Diameter = 18 in.
—3— Shaft Diameter = 24 in.
—&— Shaft Diameter = 30 in.
== A\pproximate Ground Surface Elevation at Abutment 1

615

NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin
friction has been neglected in the upper 15 ft of
the pier shaft and in the bottom one shaft
diameter.

T~
NAY

Elevation, ft

575
570 N \\\
565 \

N
NN

555

550 LUSISE U S S A NN B B S S SR S S I AR A R R S AL B B LR ) S S A AN A S B S a R R S R B L A
0 100 200 300 400 500 600 700 800 900 1000

Total Allowable Capacity (End Bearing and Skin Friction), Tons

ASA09-051-00
11/25/2009 Raba-Kistner Figure 7a



DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers

Alazan Creek Bridge (CIMS)
San Antonio, Texas
{Boring B-2, Bent 2)

635
630 = —&— Shaft Diameter = 24 in.
—&— Shaft Diameter = 30 in.
625 Shaft Diameter = 36 in.
== Anproximate Ground Surface Elevation at Bent 2
620 -
615
L= e = e e e LS T R e A
610
605
600 - NOTES: The elevations presented on this figure
& | were estimated from the Bridge Layout provided
& 595 4 by Unintech Consulting Engineers, Inc. Skin
2 friction has been neglected in the upper 15 ft of
g the pier shaft and in the bottom one shaft
u% 590 %\ diameter.
585 \;\\\
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers

Alazan Creek Bridge (CIMS)
San Antonio, Texas
(Boring B-2, Bent 3)

635 1

630 =
625 - —8— Shaft Diameter = 24 in.
—a&— Shaft Diameter = 30 in.
620 - Shaft Diameter = 36 in.
=== A pproximate Ground Surface Elevation at Bent 3
615
610
[o=as
605
600
& 595 NOTES: The elevations presented on this figure
.g were estimated from the Bridge Layout provided
‘§ f'J\ by Unintech Consulting Engineers, Inc. Skin
@ 590 \ friction has been neglected in the upper 15 ft of
i \;\ the pier shaft and in the bottom one shaft
585 N S diameter.
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers

Alazan Creek Bridge (CIMS)
San Antonio, Texas
(Boring B-2, Bent 4)

635
630 =
—a3— Shaft Diameter = 24 in.
625 —a— Shaft Diameter = 30 in.
620 Shaft Diameter = 36 in.
==mm Anproximate Ground Surface Elevation at Bent 4
615
610
605

] NOTES: The elevations presented on this figure
S 595 were estimated from the Bridge Layout provided
1 by Unintech Consulting Engineers, Inc. Skin
E 590 - friction has been neglected in the upper 15 ft of
1 the pier shaft and in the bottom one shaft
diameter.
585 = A\
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)
San Antonio, Texas
(Boring B-1, Bent 5)

630

4
625
620 - —#— Shaft Diameter = 24 in.
—ia— Shaft Diameter = 30 in.
615 - - Shaft Diameter = 36 in.
== Anproximate Ground Surface Elevation at Bent 5
610 -
605 -
595 NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
& by Unintech Consuiting Engineers, Inc. Skin
g 5% friction has been neglected in the upper 15 ft of
= the pier shaft and in the bottom one shaft
g .
o 585 = 1, diameter.
5 2
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)
San Antonio, Texas
{Boring B-1, Bent 6)

630 L
625
620 —8— Shaft Diameter = 24 in.
—a&— Shaft Diameter = 30 in.
615 Shaft Diameter = 36 in.
== Approximate Ground Surface Elevation at Bent 6
610
o T S ==
605
600 NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
595 by Unintech Consulting Engineers, Inc. Skin
friction has been neglected in the upper 15 ft of
-'f::_ s m\\ Lhe piter shaft and in the bottom one shaft
5 \\ iameter.
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Elevation, ft
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)
San Antonio, Texas
(Boring B-1, Bent 7)

I | l | |

—3— Shaft Diameter = 24 in.

Ee—

—— Shaft Diameter = 30 in.
Shaft Diameter = 36 in.

emss A pproximate Ground Surface Elevation at Bent 7

==

NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin
friction has been neglected in the upper 15 ft of
the pier shaft and in the bottom one shaft
diameter.
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DRILLED PIER AXIAL CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)
San Antonio, Texas
{Boring B-1, Abutment 8)

630 |
F ]
625 == Siroe
620
615 —e— Shaft Diameter = 18 in.

—i— Shaft Diameter = 24 in.
—a— Shaft Diameter = 30 in.
=== Approximate Ground Surface Elevation at Abutment 8

NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin

":- friction has been neglected in the upper 15 ft of
2 \ the pier shaft and in the bottom one shaft
% 555 \ \ diameter.
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DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-2, Abutment 1)

635
630
625 g e =iz
620
615 —o— Shaft Diameter = 18 in.
—3— Shaft Diameter = 24 in.

610 —a&— Shaft Diameter = 30 in.
== Approximate Ground Surface Elevation at Abutment 1

605
600 -

&

c 595

2

®

@ 590 - 'S

e NOTES: The elevations presented on this figure
585 were estimated from the Bridge Layout provided

by Unintech Consulting Engineers, Inc. Skin
friction has been neglected in the upper 15 ft of

580 \Klj\ the pier shaft.

2N
565 \ \

- NS
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635

630

625

620

615

610

DRILLED PIER UPLIFT CAPACITY CURVE

Straight Shaft Piers

Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-2, Bent 2)

bt

—&8— Shaft Diameter = 24 in.
—a&— Shaft Diameter = 30 in.
Shaft Diameter = 36 in.
== Approximate Ground Surface Elevation at Bent 2

NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin
friction has been neglected in the upper 15 ft of

ASA09-051-00

- ;"‘\ the pier shaft.
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DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-2, Bent 3)

635 L
630 =
625
620 —3— Shaft Diameter = 24 in.
-—a— Shaft Diameter = 30 in.
615 - Shaft Diameter = 36 in.
== Approximate Ground Surface Elevation at Bent 3
610 -
= e e s
605
600
=
g* 595
5 3 NOTES: The elevations presented on this figure
E 590 \, were estimated from the Bridge Layout provided
e \ by Unintech Consulting Engineers, Inc. Skin
585 &\\ i friction has been neglected in the upper 15 ft of
\ the pier shaft.
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DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-2, Bent 4)

625

620

615

—3— Shaft Diameter = 24 in.

—a— Shaft Diameter = 30 in.
Shaft Diameter = 36 in.

=== Approximate Ground Surface Elevation at Bent 4

610

605

600

595

590

NOTES: The elevations presented on this figure

Elevation, ft

585 %

were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin

580

friction has been neglected in the upper 15 ft of
the pier shaft.
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DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-1, Bent 5)

630 L
625
—3— Shaft Diameter = 24 in.
620
—&— Shaft Diameter = 30 in.
615 Shaft Diameter = 36 in.
e Anproximate Ground Surface Elevation at Bent 5
610
605
600 =
595
- NOTES: The elevations presented on this figure
= 590 were estimated from the Bridge Layout provided
_5 by Unintech Consulting Engineers, Inc. Skin
‘g’ friction has been neglected in the upper 15 ft of
o 585 % the pier shaft.
i
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DRILLED PIER UPLIFT CAPACITY CURVE

Straight Shaft Piers

Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-1, Bent 6)

ASA08-051-00

630 l
]
625
& —3— Shaft Diameter = 24 in.
—a— Shaft Diameter = 30 in.
615 Shaft Diameter = 36 in.
=== Approximate Ground Surface Elevation at Bent 6
610
T R T N e
605
NOTES: The elevations presented on this figure
600 were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin
595 friction has been neglected in the upper 15 ft of
the pier shaft.
&= P
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625

620

615

DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-1, Bent 7)

B

l l I | |

—8— Shaft Diameter = 24 in.
—a Shaft Diameter = 30 in.
Shaft Diameter = 36 in.

== Approximate Ground Surface Elevation at Bent 7

610

605

600

595

the pier shaft.

NOTES: The elevations presented on this figure
were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc.
friction has been neglected in the upper 15 ft of
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DRILLED PIER UPLIFT CAPACITY CURVE
Straight Shaft Piers
Alazan Creek Bridge (CIMS)

San Antonio, Texas
(Boring B-1, Abutment 8)

630 +
625 - " ey
620 —e— Shaft Diameter = 18 in.
—&— Shaft Diameter = 24 in.
615 —&— Shaft Diameter = 30 in.
==e= Approximate Ground Surface Elevation at Abutment 8
610
605 :
NOTES: The elevations presented on this figure
600 - were estimated from the Bridge Layout provided
by Unintech Consulting Engineers, Inc. Skin
595 - friction has been neglected in the upper 15 ft of
the pier shaft.
E
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MOISTURE DENSITY RELATIONSHIP
Alzan Creek Bridge (CIMS)

T 11 T T 1

Optimum Moisture Content (%) ={15.2
Max. Dry Density (pcf) ={109.9
CBR =|6.3
11 %Swell =[1.37

110
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Dry Density (pcf)
T

107 1
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105 7 \
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\
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Moisture Content (%)

ASA09-051-00
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REPORT 8

RABAKISTNER



West Myrtle Street

—‘—N——

PLAN OF BORINGS

100 200

(S - =——

scale feet

= Raba-Kistner Consultants, Inc.

PROJ. NO. SA0288-0052

PLATE 1



TYPE:

LOG OF BORING NO. B-1

VIA PEDESTRIAN BRIDGE
SAN ANTONIO, TEXAS

Hollow Stem Auger

R <

Raba-Kistner

Consultants, Inc.

LOCATION: See Plate 1

DEPTH. FT
SYMBOL
SAMPLES

DESCRIPTION OF MATERIAL

SURF. EL:

BLOWS PER FT
UNIT DRY WT
LB/CUFT

COHESION, TON/SQ FT

A

0.2 04 06 08 10 12 14
! 1 1 | 1 i !

PLASTIC
LIMIT

WATER
CONTENT, %

LiQuib
LIMIT

ELEVATION. FT.

10

157

20

257

307

357

7

7

Yy
Y Pa

7

40 7

45 7

50 7

FILL: CLAY, Silty, Hard,
Dark Grayish-Brown with
calcareous nodules, some
coarse gravels, asphalt

w W
— N

pieces, metal fragments
~ reddish-brown 1loam and
1ight yellowish-tan

[
(®3]

at 3.0'

CLAY, Stiff to Very Stiff,

Dark Gray with some fine

gravels

- gravelly from 8.0' to
9.5'

- trace of ground water
seepage at 9.5'

CLAY, Stiff, Mottled Tan

and Gray, Ferrous ’

Stained with a trace

of calcareous nodules and

fine gravels

- bentonitic, jointed,
brown and gray below 14.0'

-~ very stiff with marly
seam at 20.0'

- very stiff, slightly
silty, brownish-gray
below 28.0'

calcareous silty clays 1

13

75

73

76

88

|
i

light bluish-gray with
clay-shale seams below
34.0'

CLAY-SHALE, Hard, Bluish=
Gray with a trace of shells

| 50

Tfll

48

R R S A S S I S A S I IS

S
S

NOTE: These logs should not be used ==parately from the project report.

COMPLETION DEPTH: 51.5'"
4-19-88

DATE:

DEPTH TO WATER None Observed (4-19-88)
IN BORING: 38.6' (4-21-88)(Bottom @ 46.

PROJ.NO. SAD288-0052

0"pLaTE 2 I




LOG OF BORING NO. 2 5 ASSDCTES
OFFICE FACILITY CONSULTING
SAN ANTONIO TRANSIT AUTHORITY ENGINELRS
INC.
type: 3" Shelby tube LOCATION: See Plate !
3 ] n . COHESION, TON/SQ FT n
- I i 1 2 3 4 5 6 7 5
£l a g DESCRIPTION OF MATERIAL & fast— % " 9 27 4 |2
o | ¥ |3 2 |o5| Prasme WATER Liauio | <
5 |5 | g 3| TN . TR |3
SURF, EL: @ | > 10 20 30 40 50 60 70 ‘“
q H H 1
roxgpmsféfy Clay with very fine , Q
N Dark Gray Silty Clay
[ 5 © Very Stiff Gray Clay with caliche
and occasional tan clay seams o
- fine gravel and clay layer at 6' \
to 725" \
L 10 - Stiff Tan and Gray Clay with -
% occasional caliche and organic "
deposits
- clays darker in color with a jointed
15 ] : structure below 15
- bentonitic seams from [5' to 24.5'
= 20 g
- bentonitic layer at 24.5' to 27'
- 25 1 /
- gypsum seams below 29"
- 30 -
- occasional blue clay-shale seams
[39] below 34.5' /
Very Stiff Blue Clay=Shale
- occasional tan clay seams at 38'
to 41"
- occasional pyrite nodules at 45'
to 46' J
COMPLETION DEPTH: 46.5' DEPTH TO WATER
DATE:  3/15/79 IN'BORING: ¢4 g1 DATE:  3/99 /79 PLATE 3




SYMBOLS AND TERMS USED ON BORING LOGS

SOIL OR ROCK TYPES STRENGTH TEST RESULTS
(shown in symbols column)
@ - Estimated Strength
R g © - Torvane
\ D-“%-Qc QO - Unconfined Compression
t& o35
Clay Sit Siistone  Gravel TRIAXIAL COMPRESSION
T X —l— ~
- ' i . = AR
== - - 1] | = NANN & - Unconsolidated-undrained
: : - Lo [ AN O - Consolidated-undrained
Limestone Chalk Caliche/ Mart Clay
Caicareous Shale
+ . C . Cohesion (Total)
+ 4 b %o u ® - Angle of Internal Friction (Total)
LA 40 4
Lo el ]
Ignsous Concrete Asphalt Fill C, - Cohesion (Etfective)
Rock (D - Angle of Internal Friction (Effective)
{ Predominate Soil Types Shown Heavy )
SAMPLER TYPES NOTE:
(shown in sample column)
Values symbolized on boring logs
represent shear strengths uniess
' D:] M u N u otherwise noted.
Sheiby Rock Spllt Auger Cal ifornia
Tube Core Sample

TERMS DESCRIBING CONSISTENCY, CONDITION OR TEXTURE

Terms used in this report to describe soils with regard to their consistency or condition are in general sccordance with the discussion
presented in Article 45 of SOIL MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sens, Ine. 1967,
using the most reliable information available from the field and laboratory investigations, Terms used for describing soils according
to their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
Technical Memorandum No. 3-357, Waterways E xperiment Station, March 1953.

TERMS CHARACTERIZING SOIL STRUCTURE

Slickensided having inclined plénes of weakness that are slick and glossy in appearance.
Fissured containing shrinkage cracks, frequently filled with fine sand or silt; usus!!v more or less vertical.
Laminated - composed of thin layers of varying color and text<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>