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CLAY, Soft, Dark Brown, with gravel and
trace sand

SAND, Clayey, Loose, Tan, with calcareous
deposit and gravel

CLAY, Stiff, Tan, with gray mottling

- DRILLER'S NOTE: WATER encountered at
14 ft

MARL, Hard, Tan

Boring Terminated
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CLAY, Firm, Dark Brown, with gravel

MARL, Hard, Tan

SHALE, Hard, Gray

Boring Terminated
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POSSIBLE FILL: GRAVEL, Clayey, Loose to
Medium Dense, Dark Brown, with sand

GRAVEL, Medium Dense to Very Dense, Tan
with clay and sand

- DRILLER'S NOTE: WATER encountered at 5
ft

MARL, Hard, Tan

SHALE, Hard, Gray

Boring Terminated
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POSSIBLE FILL: GRAVEL, Clayey, Medium
Dense, Dark Brown, with sand

- DRILLER'S NOTE: WATER encountered at
2-1/2 ft

SHALE, Hard, Gray

Boring Terminated

9

17

PL
A

ST
IC

IT
Y

IN
D

EX

SURFACE ELEVATION: 710.5 ft

Straight Flight Auger

%
 -2

00

DRILLING
METHOD: LOCATION:

PLASTIC
LIMIT

LIQUID
LIMIT

WATER
CONTENT

BL
O

W
S 

PE
R 

FT

10 20 30 40 50 60 70 80

DESCRIPTION OF MATERIAL
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

SHEAR STRENGTH, TONS/FT2

U
N

IT
 D

RY
W

EI
G

H
T,

 p
cf

N 29.43503; W 98.62828

N
O

TE
: T

H
ES

E 
LO

G
S 

SH
O

U
LD

 N
O

T 
BE

 U
SE

D
 S

EP
AR

AT
EL

Y 
FR

O
M

 T
H

E 
PR

O
JE

CT
 R

EP
O

RT

DEPTH DRILLED:
DATE DRILLED:

DEPTH TO WATER:
DATE MEASURED:

5

10

15

20

25

30

35

SY
M

BO
L

SA
M

PL
ES

LOG OF BORING NO. B-4
SAWS W-1 Leon Creek Hwy 90 to Hwy 151 

Upper Segment
San Antonio, Texas

2.5  ft
10/14/2016

D
EP

TH
, F

T

17.5 ft
10/14/2016

ASA16-016-00
5

PROJ. No.:
FIGURE:

TBPE Firm Registration No. F-3257

10

17

ref/3"

ref/3"

ref/4"

ref/3"

ref/2"

ref/2"

ref/1"



POSSIBLE FILL: GRAVEL, Clayey, Dense To
Medium Dense, Dark Brown, with sand

-DRILLER'S NOTE: WATER encountered at
3-1/2 ft

SHALE, Hard, Gray

Boring Terminated
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CLAY, Stiff, Dark Brown, with gravel

CLAY, Sandy, Stiff, Tan, with gravel

GRAVEL, Clayey, Medium Dense, Tan
- DRILLER'S NOTE: WATER encountered at

7-1/2 ft
SHALE, Hard, Gray

Boring Terminated
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POSSIBLE FILL: CLAY, gravelly, Stiff to Hard,
Dark Brown

- with gravel from 3 ft to 5-1/2 ft

MARL, Hard, Tan

SHALE, Hard, Gray

Boring Terminated
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POSSIBLE FILL: CLAY, Very Stiff to Hard, Dark
Brown

- with gravel and sand from 1 ft to 3-1/2 ft

CLAY, Very Stiff to Hard, Tan, with gravel
and calcareous deposit

GRAVEL, Medium Dense to Very Dense, Tan
with clay and sand

- DRILLER'S NOTE: WATER encountered at
12 ft

SHALE, Hard, Gray

Boring Terminated
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PROJECT NO. ASA16-016-00
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NOTE:  VALUES SYMBOLIZED ON BORING LOGS REPRESENT SHEAR
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PROJECT NO. ASA16-016-00

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

RELATIVE DENSITY PLASTICITYCOHESIVE STRENGTH

Penetration
Resistance

Blows per ft
Degree of
Plasticity

Plasticity
Index

Relative
Density

Resistance
Blows per ft

0

4

10

30

-

-

-

-

>

4

10

30
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50

Very Loose

Loose

Medium Dense

Dense

Very Dense

Consistency
Cohesion

TSF

-

-

-

-

>

-

-

-

-

-

>

Benzene

Toluene

Ethylbenzene

Total Xylenes

Total BTEX

Total Petroleum Hydrocarbons

Not Detected

Not Analyzed

Not Recorded/No Recovery

Organic Vapor Analyzer

Parts Per Million

2

4

8

15

30

30

Very Soft

Soft

Firm

Stiff

Very Stiff

Hard
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15
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0.125
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2.0
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None

Low

Moderate

Plastic

Highly Plastic

=

=

=

=

=

=

=

=

=

=

=

ABBREVIATIONS

Qam, Qas, Qal

Qat

Qbc

Qt

Qao

Qle

Q-Tu

Ewi

Emi

Mc

EI

Kknm

Kpg

Kau

=

=

=

=

=

=

=

=

=

=

=

=

=

=

Kef

Kbu

Kdr

Kft

Kgt

Kep

Kek

Kes

Kew

Kgr

Kgru

Kgrl

Kh

Quaternary Alluvium

Low Terrace Deposits

Beaumont Formation

Fluviatile Terrace Deposits

Seymour Formation

Leona Formation

Uvalde Gravel

Wilcox Formation

Midway Group

Catahoula Formation

Laredo Formation

Navarro Group and Marlbrook
Marl

Pecan Gap Chalk

Austin Chalk

=

=

=

=

=

=

=

=

=

=

=

=

=

Eagle Ford Shale

Buda Limestone

Del Rio Clay

Fort Terrett Member

Georgetown Formation

Person Formation

Kainer Formation

Escondido Formation

Walnut Formation

Glen Rose Formation

Upper Glen Rose Formation

Lower Glen Rose Formation

Hensell Sand

B

T

E

X

BTEX

TPH

ND

NA

NR

OVA

ppm

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.

FIGURE  10bREVISED 04/2012



PROJECT NO. ASA16-016-00

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

SOIL STRUCTURE

SAMPLING METHODS

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

Slickensided
Fissured
Pocket
Parting
Seam
Layer
Laminated
Interlayered
Intermixed
Calcareous
Carbonate

RELATIVELY UNDISTURBED SAMPLING

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

STANDARD PENETRATION TEST (SPT)

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.

Description

25 blows drove sampler 12 inches, after initial 6 inches of seating.
50 blows drove sampler 7 inches, after initial 6 inches of seating.
50 blows drove sampler 3 inches during initial 6-inch seating interval.

Blows Per Foot

25
50/7"
Ref/3"

FIGURE  10c

A 2-in.-OD, 1-3/8-in.-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.
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SPLIT-BARREL SAMPLER DRIVING RECORD



B-1 0.0 to 1.5 3 12

2.5 to 4.0 29 9

4.5 to 6.0 25 3 15

6.5 to 8.0 12 5

8.5 to 10.0 4 20

13.0 to 14.0 18  48  17 31 107 1.94 UC

14.0 to 14.5

15.0 to 15.3 ref/3" 10

16.5 to 17.0

17.0 to 17.2 ref/2" 9

18.5 to 19.0

19.0 to 19.1 ref/1" 10

20.5 to 21.0

21.0 to 21.1 ref/1" 8

22.5 to 23.0

23.0 to 23.1 ref/1" 4

B-2 0.0 to 1.5 5 19

2.5 to 3.5 50/6" 11

4.5 to 4.7 ref/2" 8

6.5 to 6.8 ref/3" 13

8.5 to 8.8 ref/3" 14  23  14 9

10.5 to 10.7 ref/2" 14

12.5 to 12.7 ref/2" 15

14.5 to 14.7 ref/2" 20

16.5 to 17.5 50/6" 20  54  23 31

18.5 to 19.9 50/10" 23

B-3 0.0 to 1.5 8 6 33

2.5 to 4.0 16 10

4.5 to 6.0 22 9

6.5 to 7.0 ref/6" 12

8.5 to 8.9 ref/5" 16

10.5 to 10.8 ref/4" 19  54  25 29

12.5 to 14.0 39 24

14.5 to 15.9 50/11" 24

16.5 to 17.9 50/10" 25

18.5 to 19.7 50/8" 24  59  28 31

B-4 0.0 to 1.5 10 9

2.5 to 4.0 17 15 17

4.5 to 4.7 ref/3" 10

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

FILE NAME: ASA16-016-00  FOR DATA REPORT - NO INVERT ELEVATION.GPJ

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

1/4/2019

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

SAWS W-1 Leon Creek Hwy 90 to Hwy 151 
Upper Segment
San Antonio, Texas

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

FIGURE 11a

PROJECT NO. ASA16-016-00



B-4 6.5 to 6.8 ref/3" 15

8.5 to 8.8 ref/4" 13

10.5 to 10.8 ref/3" 13

12.5 to 12.7 ref/2" 13  25  16 9

14.5 to 14.7 ref/2" 15

16.0 to 16.1 ref/1" 21

16.1 to 16.6

B-5 0.0 to 1.5 34 1

2.5 to 4.0 28 2 8

4.5 to 5.3 50/3" 11

6.5 to 6.8 ref/3" 16  23  15 8

8.5 to 8.9 ref/4" 13

10.5 to 10.9 ref/4" 12

12.5 to 12.9 ref/4" 11

14.5 to 14.8 ref/3" 10

16.5 to 16.7 ref/2" 11

18.5 to 18.6 ref/1" 14

18.6 to 19.1

B-6 0.0 to 1.5 7 13

2.5 to 4.0 10 19  40  16 24

4.5 to 6.0 11 19

6.5 to 8.0 13 9  23  14 9

8.5 to 9.3 50/4" 10

10.5 to 10.8 ref/3" 13  23  15 8

12.5 to 12.7 ref/2" 15

14.5 to 14.7 ref/2" 10

16.5 to 16.7 ref/2" 10

18.5 to 18.7 ref/2" 12

B-7 0.0 to 1.5 7 1  46  18 28

2.5 to 4.0 30 3

4.5 to 6.0 14 15 18

6.5 to 8.0 18 8

8.0 to 8.5

8.5 to 8.8 ref/3" 7

10.0 to 10.5

10.5 to 10.7 ref/2" 8  27  13 14

12.0 to 12.5

12.5 to 12.6 ref/1" 5

14.0 to 14.5
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Index
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Limit
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B-7 14.5 to 14.6 ref/1" 6

16.0 to 16.5

16.5 to 16.6 ref/1" 7

18.0 to 18.5

18.5 to 18.6 ref/1" 8

19.5 to 20.0

20.0 to 20.2 ref/2" 7  24  14 10

B-8 0.0 to 1.5 24 8

2.5 to 4.0 30 3

4.5 to 6.0 28 4

6.5 to 8.0 31 1  27  12 15

8.5 to 10.0 21 7 15

10.5 to 12.0 14 13

12.5 to 13.7 50/8" 7 24

14.0 to 14.5

14.5 to 14.7 ref/2" 7

15.5 to 16.0

16.0 to 16.1 ref/1" 7
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Geotechnical-Engineering Report

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the 
specific needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not fulfill the needs of 
a constructor — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without first conferring 
with the geotechnical engineer who prepared it. And no one 
— not even you — should apply this report for any purpose or 
project except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

Geotechnical Engineers Base Each Report on  
a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study specifically 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
•	 not prepared for you;
•	 not prepared for your project;
•	 not prepared for the specific site explored; or
•	 completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that affect: 
•	 the function of the proposed structure, as when it’s changed 

from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

•	 the elevation, configuration, location, orientation, or weight 
of the proposed structure;

•	 the composition of the design team; or
•	 project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

Subsurface Conditions Can Change
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been affected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as floods, droughts, earthquakes, 
or groundwater fluctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional 
Opinions
Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review field and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may differ — sometimes 
significantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
effective method of managing the risks associated with 
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent 
recommendations included in your report. Confirmation-
dependent recommendations are not final, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can finalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s confirmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to confirm the 
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject 
to Misinterpretation
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.



problems. Confront that risk by having your geotechnical 
engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and specifications. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs 
based upon their interpretation of field logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and 
Guidance
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have sufficient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the financial 
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. This lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform 
an environmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
findings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

Obtain Professional Assistance To Deal  
with Mold
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
significant amounts of mold from growing on indoor surfaces. 
To be effective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water infiltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose findings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
sufficient to prevent mold from growing in or on the structure 
involved. 

Rely, on Your GBC-Member Geotechnical Engineer 
for Additional Assistance
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine benefit for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org
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