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Dear Madam:

Submitted here are the results of Geotech Engineering and Testing (GET) Geotechnical Study for the
Proposed Sims North Wastewater Treatment Plant (WWTP) Waste and Debris Offloading and Disposal
Station at the above-referenced project site. The planned facilities were discussed in detail with Ms.
Karen Hood, P.E. in order to plan soils and foundation studies that would provide the necessary design
and construction data. GET conducted initial geotechnical study based on the Proposal No. P14-218,
Revision III dated July 25, 2014 and the results are presented in GET Project No. 14-543E dated July
22, 2015. However, the disposal station was offset slightly due to underground utility. Furthermore,
due to heavy structural loading, deeper borings are required to design drilled shafts. Hence, additional
geotechnical study was conducted according to the Proposal No. P15-217, dated August 03, 2015. The
additional geotechnical study was authorized by Ms. Karen Hood, P.E. on August 21, 2015 via email.

This report presents the results of our field exploration and laboratory testing together with design
recommendations for the planned facilities at the above-referenced site.
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We appreciate the opportunity to be of service. Should you have any questions or need additional
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1.0 EXECUTIVE SUMMARY

It is planned to construct the Sims North WWTP Waste and Debris Offloading and Disposal Station in
Houston, Texas. A site vicinity plan is presented on Plate 1. The specific project information is as
follows:

Facility Remarks
Concrete The facility consists of a concrete ramp and elevated area for vacuum tank trucks
Ramp and hauling rags, grease, wastewater, etc. to allow dumping of loads onto dewatering filter
Canopy media prior to transfer to roll offs or to allow dumping directly into standard roll off
Structures containers for dewatering. The area will be covered with an open steel truss structure

that may be enclosed in the future to control release of odors. The maximum column
loading will be about 266 kips. We understand that drilled shafts will be used to
support the structural loading.

Paving New pavement will consist of an access drive leading to the ramp structure. In
addition, there will be a roll-off truck turning area. The parking will be subject to
heavy truck traffic loading. The scope of our work does not include pavement design.
Alan Plummer Associates, Inc. will design the pavement.

Splash Wall It will be a free standing wall on site. The load of the wall will be about 1.64 kips/ft.

The soil conditions were explored by conducting four (4) soil borings (B-1 through B-4) during initial
geotechnical study and two additional borings (B-5 and B-6) were conducted during additional
geotechnical study to evaluate soil stratigraphy across the site and to obtain soil samples for laboratory
testing. The soil borings were drilled to depths ranging from 10- to 65-ft below the existing grade.
Results of field exploration, laboratory testing and our engineering analyses are summarized below:

1. In general, the soil stratigraphy at the project areas are as follows:

Stratum No.  Range of Depth, ft. Soil Description™

I 0-2 LEAN CLAY WITH SAND (CL)

11 0-23 FAT CLAY (CH)

III 8—25 FAT CLAY WITH SAND (CH)

v 18 —-53 LEAN CLAY WITH SAND (CL)

\Y% 48 — 65 FAT CLAY (CH)

VI 58 —65 LEAN CLAY (CL)

2. Depth to groundwater/perched water will be important for design and construction of the

proposed improvements. Water level observations were made during drilling and short term
after drilling. Our short-term field exploration at the subject site indicated that groundwater was
encountered at about 35-ft to 36-ft during drilling.

Project No. 14-543E 1
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3. We understand that the structural loads for the proposed ramp and canopy structures will be
supported on drilled shafts type foundation. Our recommendations for this type foundation along
are presented in this report.

4. We understand that either strip footing or drilled shafts will be used to support the splash wall
structure. Our recommendations for these type foundations along with the allowable bearing
capacities are presented in this report.

5. Subgrade preparation in pavement areas should specify compaction of the upper six-inch to at
least 95% of maximum standard Proctor density (ASTM D 698) at a moisture content between
optimum and +3% of optimum moisture content. Depending on the type of soils encountered at
the project site, lime stabilization of the subgrade soils should most likely be performed. The
subgrade soils should be stabilized, using lime based on the City of Houston Specifications,
Section 02336. Use 6% lime by dry weight to stabilize the subgrade soils. This results in
application rates of 27 and 36 pounds of lime, per square yard per six-inch and eight-inch of
compacted thickness, respectively. City of Houston Specifications, Section 02336, can be used
as procedural guides for placing, mixing and compacting the lime stabilizer and the soils.

Project No. 14-543E 2
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2.0 INTRODUCTION

It is planned to construct the Sims North WWTP Waste and Debris Offloading and Disposal Station in
Houston, Texas. A site vicinity plan is presented on Plate 1. The specific project information is as
follows:

Facility Remarks
Concrete The facility consists of a concrete ramp and elevated area for vacuum tank trucks
Ramp and hauling rags, grease, wastewater, etc. to allow dumping of loads onto dewatering filter
Canopy media prior to transfer to roll offs or to allow dumping directly into standard roll off
Structures containers for dewatering. The area will be covered with an open steel truss structure

that may be enclosed in the future to control release of odors. The maximum column
loading will be about 266 kips. We understand that drilled shafts will be used to
support the structural loading.

Paving New pavement will consist of an access drive leading to the ramp structure. In
addition, there will be a roll-off truck turning area. The parking will be subject to
heavy truck traffic loading. The scope of our work does not include pavement design.
Alan Plummer Associates, Inc. will design the pavement.

Splash Wall It will be a free standing wall on site. The load of the wall will be about 1.64 kips/ft.

The purpose of our study was to evaluate soils and foundation conditions at the project site and use the
information obtained to develop recommendations to guide design and construction of the proposed
facilities. GET conducted initial geotechnical study and the results are presented in GET Project No. 14-
543E dated July 22, 2015. However, the disposal station was offset slightly due to underground utility.
Furthermore, due to heavy structural loading, deeper borings were required to design drilled shafts.
Hence, additional geotechnical study was conducted. This report briefly describes the field exploration
and laboratory testing followed by our engineering analysis and foundation recommendations for the
proposed facilities. A detailed settlement analysis for the proposed facilities was outside the scope of
our services.

3.0 FIELD EXPLORATION

At the request of the client, the soil conditions were explored by conducting four (4) soil borings (B-1
through B-4) during initial geotechnical study. Two additional borings (B-5 and B-6) were conducted
during additional geotechnical study. The approximate locations of borings are presented in Plate 2.
The number of borings and depths were specified by the client. Furthermore, the boring locations at the
project site were staked by the client. The boring schedule is as follows:

Facility Boring No. Depth, ft.
Ramp, Canopy and Splash Wall B-1, B-2, B-5 and B-6 25 to 65
Paving B-3 and B-4 10
Project No. 14-543E 3
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The soil borings were drilled to completion depths ranging from 10-ft to 65-ft below the existing grade.
The soil boring locations were marked by Ms. Karen Hood, P.E. of Alan Plummer Associates, Inc., prior
to drilling. Soil samples were obtained continuously from the ground surface to a depth of 20-ft and at
5-ft intervals thereafter to the completion depths of borings at 25-ft in Borings B-1 and B-2 and at 65-ft
in Borings B-5 and B-6. Undisturbed samples were obtained continuously from the ground surface to a
completion depth of borings at 10-ft in Borings B-3 and B-4. The cohesive soils were sampled in
general accordance with the ASTM D 1587.

Soil samples were examined and classified in the field, and cohesive soil strengths were estimated using
a calibrated hand penetrometer. This data, together with a classification of the soils encountered and
strata limits, is presented on the soil stratigraphy profile, Plate 3 and Appendix A. The logs of borings
and key to the log terms and symbols are presented on Appendix A.

Depth to groundwater is important for design and construction of the proposed facilities. Borings were
drilled dry, without the aid of drilling fluids, to more accurately estimate the depth to groundwater. Our
short-term field exploration at the subject site indicated that no groundwater was encountered during and
shortly after drilling. The boreholes were grouted with non-shrink grout using tremie method after the
completion of the field work.

4.0 LABORATORY TESTS
4.1 General

Soil classifications and shear strengths were further evaluated by laboratory tests on
representative samples of the major strata. The laboratory tests were performed in general
accordance with ASTM Standards. Specifically, ASTM D 2487 is used for classification of soils
for engineering purposes. Furthermore, summary of test results are presented in Appendix B on
Plates B-1 through B-6.

4.2 Classification Tests

As an aid to visual soil classifications, physical properties of the soils were evaluated by
classification tests. The tests were conducted in general accordance with ASTM standards.
These tests consisted of natural moisture content tests (ASTM D 4643), percent finer than the
No. 200 sieve tests (ASTM D 1140) and Atterberg limit determinations (ASTM D 4318, Method
A). Similarity of these properties is indicative of uniform strength and compressibility
characteristics for soils of essentially the same geological origin. Results of these tests are
tabulated on the boring logs at respective sample depths.

4.3  Strength Tests
Undrained shear strengths of the cohesive soils, measured in the field, were verified by calibrated
hand penetrometer tests, unconfined compressive strength tests (ASTM D 2166) and torvane

tests. Natural water content and dry unit weight were determined routinely for each unconfined
compressive strength test. These test results are also presented on the boring log.

Project No. 14-543E 4
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4.4

5.1

5.2

Soil Sample Storage

Soil samples tested or not tested in the laboratory will be stored for a period of seven days
subsequent to submittal of this report. The samples will be discarded after this period, unless we
are instructed otherwise.

5.0 GENERAL SOILS AND DESIGN CONDITIONS
Site Conditions
The project site is located inside the Sims North Wastewater Treatment Plant at 9570 Lawndale
Street in the City of Houston, Texas. The project site and the surrounding areas are generally flat
and exhibit topographic variation of less than three-feet. Currently, several structures are located
on the project site. The remaining area is covered with grass. Project site pictures were taken
during our site visit. These pictures are presented in Appendix C.
Soil Stratigraphy
Subsurface soils appear to be variable across the site. Details of subsurface conditions at each
boring location are presented on the respective boring logs. In general, the soils can be grouped

into six (6) major strata with depth limits and characteristics as follows:

Range of

Stratum No.  Depth, ft. Soil Description*

0-2 LEAN CLAY WITH SAND, stiff to very stiff, brown, dark brown, dark
gray, with root fibers, ferrous and calcareous nodules, sands, moist (CL)

0-23 FAT CLAY, firm to hard, light brown, dark brown, reddish brown, light
gray, brownish yellow, with root fibers to 10°, ferrous and calcareous
nodules, moist (CH)

III 8-25 FAT CLAY WITH SAND, soft to very stiff, light gray, gray, dark gray,

reddish brown, brownish yellow, with root fibers to 10°, ferrous and
calcareous nodules (CH)

v 18 -53 LEAN CLAY WITH SAND, soft to hard, light gray, gray, greenish gray,

dark gray, reddish brown, brownish yellow, with ferrous and calcareous
nodules, moist (CL)

48 — 65 FAT CLAY, firm to very stiff, light brown, dark brown, reddish brown,
light gray, greenish gray, brownish yellow, with ferrous and calcareous
nodules (CH)

VI 58 — 65 LEAN CLAY, stiff, reddish brown, with ferrous and calcareous nodules,

moist (CL)

*Classification in general accordance with the Unified Soil Classification System (ASTM D 2487)

Project No. 14-543E 5
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5.3

Design Conditions

Soil strength and index properties and how they relate to foundation designs are summarized
below:

Soil Shear

Stratum No. Soil Type PI(s) Soil Expansivity Strength, tsf

5.4

I Lean Clay with Sand (CL) 18 —28 Non- to Moderately Expansive 0.78 - 1.50

II Fat Clay (CH) 32 - 51 Expansive to Highly Expansive 0.31-2.50
I Fat Clay with Sand (CH) 36 Expansive 0.23-1.50
v Lean Clay with Sand (CL) 20 —26 Non- to Moderately Expansive 0.31-2.36
\" Fat Clay (CH) 37 —-42 Expansive 0.56-1.5
VI Lean Clay (CL) — Moderately Expansive 0.93

Legend: PI = Plasticity Index
Water-Level Measurements
The soil borings were dry augered to evaluate the presence of perched or free-water conditions.
The level where free water was encountered in the open boreholes during the time of our field

exploration is shown on the boring logs. Our groundwater measurements are as follows:

Groundwater Depth, ft. Groundwater Depth, ft.
Boring No. at the Time of Drilling at 0.33 Hour Later

B-1 through B-4 Dry Dry
B-5 36 36.5
B-6 35 35.5

Fluctuations in groundwater generally occur as a function of seasonal moisture variation,
temperature, groundwater withdrawal and future construction activities that may alter the surface
drainage and subdrainage characteristics of this site.

An accurate evaluation of the hydrostatic water table in the relatively impermeable clays and low
permeable silts/sands requires long term observation of monitoring wells and/or piezometers. It
is not possible to accurately predict the pressure and/or level of groundwater that might occur
based upon short-term site exploration. The installation of piezometers/monitoring wells was
beyond the scope of our study. We recommend that the groundwater level be verified just before
construction if any excavations such as construction of underground utilities, etc. are planned.

We recommend that GET be immediately notified if a noticeable change in groundwater occurs
from that mentioned in our report. We would be pleased to evaluate the effect of any
groundwater changes on our design and construction sections of this report.

Project No. 14-543E 6

GEOTECH ENGINEERING AND TESTING




6.1

6.2

6.3

6.0 CANOPY AND RAMP STRUCTURE
General

We understand that the proposed canopy and ramp structure will have a total footprint area of
about 70-ft x 100-ft. The maximum column loading will be about 266 kips. Soil Borings B-1
and B-2 were drilled to a depth of 25-ft and B-5 and B-6 were drilled to a depth of 65-ft below
the existing grade for the proposed facilities.

Foundation Type

Foundations for the proposed structures should satisfy two independent design criteria. First, the
maximum design pressure exerted at the foundation level should not exceed allowable net
bearing pressure based on an adequate factor of safety with respect to soil shear strength.
Secondly, the magnitude of total and differential settlements or heave under sustained foundation
loads must be such that the structure is not damaged or its intended use impaired.

We understand that the proposed structural loads will be supported on drilled shafts type
foundation. Our recommendations for this foundation type are presented in the following report
sections.

Potential Vertical Movement

The potential vertical rise (Ref. 1) is an index property of a soil profile which indicates the
vertically upward movement of a column of soil as deep as required for the overburden pressure
to suppress all computed tendency of swelling between two moisture conditions. One of these is
its water content when it was sampled in the field, and the other is saturated water content. It is a
total movement, under wetting conditions. It assumes that the soil at all depths down to the
maximum becomes saturated and that only 5 of the total volume change goes upward. Tex-
124E method was conducted to estimate potential vertical rise (PVR) at this site.

Tex-124E method assumes that the percent swell is constant for the entire depth for a given
plasticity index (PI). This is a reasonable assumption for a site where moisture source is present
at deeper depths, i.e. if trees are to be cleared, or if the site is subjected to extended period of
water ponding or flooding.

The results of the PVR computations for an active zone depth of 10-ft, using the present and dry
moisture profiles, were evaluated. Active zone is the depth within which subsoil moisture
changes occur. Essentially, the on-site subsoil conditions at the project site can have a PVR of
about 3.3-inch, depending on the moisture source.

Project No. 14-543E 7
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6.4

6.5

Axial Capacity of Drilled Shaft Type Foundations

Based on the results of field exploration and laboratory testing of the on-site soils, we evaluated
the axial capacity of drilled footings and the capacity curves are shown in Plate 5. Our design
recommendations are independent of drilled footing size in order to permit comparison and
consideration of various drilled footing sizes and depths. These data are shown in Plate 5 in the
form of accumulative allowable unit shaft resistance, F, and allowable unit end bearing, E, as a
function of drilled footing depth below the existing ground level. This data can be used to
estimate both compressive and uplift capacity of drilled footings. The allowable drilled footing
capacity, presented in Plate 5, includes a factor of safety of 2.0 for skin friction and 3.0 with
respect to end bearing. Footing weight below final grade can be neglected in the determination
of design loading.

Drilled footing spacing should not be less than three shaft diameters; otherwise, drilled footing
capacities would require adjustment to account for group effects.

Based on the field and laboratory testing data, it is our opinion that the drilled footings should be
designed and constructed as follows:

(o] Use a straight shaft foundation.

(o] Based on our current groundwater observations, the drilled footing excavations
will encounter groundwater. Any water inflow must be pumped out immediately
using a sump-pump. The drilling contractor must be prepared for this condition.

(o] Due to (a) presence of soft clay soils, (b) potential seasonal variations in
groundwater depth, (c) variations in the subsoils stratigraphy and strengths, and
(d) corresponding potential caving problems, a slurry method of construction or
casing may be required for the drilled footings installations.

Due to the potential variability of on-site soils and potential groundwater fluctuations, we
recommend that the four corner piers be drilled first to better evaluate the constructability
of the drilled footings recommended herein. Once this information is field verified, all
other piers need to be constructed accordingly.

Lateral Capacity of Drilled Shaft Foundations

We understand that the proposed structure will be subjected to lateral loads. The induced lateral
loads shall be resisted by piles. The stress-strain response of soil in lateral loading is commonly
referred as the ‘P-y’ response of the soil and is described by a load deflection curve, where the y-
axis is load ‘P’ and the x-axis is deflection ‘y’. The shape of the curve varies depending on soil
type and the type of loading. The ‘P-y’ curves and lateral load capacity can be developed using a
computer program LPILE based on the design soil parameters. The design soil parameters are
based under the assumption that groundwater table at the ground surface and are presented in
Plates 6 and 7. These design soil parameters can be used to estimate the lateral capacity of piles
for the proposed foundation.

Project No. 14-543E 8
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6.6

6.7

6.8

6.9

7.1

7.2

Structural Slab Supported on Drilled Footings

The floor slabs may consist of a structural slab or a slab-on-fill supported on drilled footings. We
understand that structural slab will be used for the canopy structure. This type of floor slab is
highly recommended on sites with expansive soil.

Foundation Settlement

A detailed settlement analysis was not within the scope of this study. It is anticipated that drilled
shafts designed using the recommended allowable drilled shaft capacity will experience small
settlements that will be within the tolerable limit for the proposed structures.

Foundation Maintenance

Long term performance of structures depends not only on the proper design and construction, but
also on the proper foundation maintenance program.

A properly designed and constructed foundation may still experience distress from the vegetation
and expansive soil which will undergo volume change when correct drainage is not established
or incorrectly controlled water source, such as plumbing/sewer leaks, excessive irrigation, and
water ponding near the foundation becomes available.

Site Drainage

It 1s recommended that site drainage be well developed to provide for suitable dry working
conditions. Surface water should be directed away from the foundation soils (use a slope of
about 5% in the grass within 10-ft of foundation). No ponding of surface water should be
allowed near the foundations during all phases of construction and during its life. Ponded water
next to the foundations will result in softening of foundation soils and corresponding settlement
and possible bearing capacity failure.

7.0 SPLASH WALL
General

It is planned to construct a splash wall structure at the Sims North Wastewater Treatment Plant in
the City of Houston, Texas. We understand that the splash wall structure will be supported by
either strip footing foundation or drilled footing foundation. The loading of the proposed splash
wall will be about 1.64 kips/ft. Soil Borings B-1 and B-2 were drilled to a depth of 25-ft below
the existing grade for the proposed splash wall.

Foundation Type

Foundations for the proposed structure should satistfy two independent design criteria. First, the
maximum design pressure exerted at the foundation level should not exceed allowable net
bearing pressure based on an adequate factor of safety with respect to soil shear strength.
Secondly, the magnitude of total and differential settlements or heave under sustained foundation
loads must be such that the structure is not damaged or its intended use impaired.

Project No. 14-543E 9
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7.3

7.3.1

We understand that the proposed structural loads will be supported on either strip footing or
drilled footings. Due to presence of expansive soils, the wall may experience heaving if a strip
footing foundation is used. Therefore, drilled footings will provide a better foundation system.
Our recommendation for these foundation types is presented in the following report sections.

Strip Footings Type Foundation
Allowable Bearing Pressure

The proposed structural loads can also be supported on strip footings. In order to reduce the
PVR to less than 1-inch and support the proposed structure on strip footing foundations, we
recommend that the upper six-ft of existing soils be removed from the building area and replaced
with compacted select structural fill. The select structural fill should extend five-ft beyond the
structure footprint. Strip footings can be seated on the select structural fill soils. Based on the
results of field exploration, laboratory test data and bearing capacity theory, allowable net
bearing pressures for strip footings for the proposed splash wall will be as follows:

Minimum Allowable Net Bearing Pressures, psf

Foundation Type Depth, ft. Dead Load? Total Load (Dead + Live)

Strip

7.3.2

3 3,000 (1+0.2D/B) 4,500 (1+0.2D/B)

Where: D = Footing depth, ft.
B = Footing width, ft.

Notes: 1. With respect to existing grade. Actual depth of the footing should be determined
based on the structural loads (lateral and uplift).
2. Dead + sustained live loading

Foundations proportioned in accordance with these values will have a factor of safety of 3.0 and
2.0 with respect to shearing failure for dead and total loading, respectively. This assumes that
the footing will be seated in the near surface naturally occurring very stiff fat clay soils. Footing
weight below final grade can be neglected in determination of design loading.

Based on our current groundwater observations, footing excavations will probably not encounter
groundwater. Any water inflow must be pumped out using a sump-pump. The footing
excavations should be free of loose material and water prior to concrete placements, and concrete
should be poured as soon as possible.

Detailed observations of strip footing construction should be required by a qualified engineering
technician to assure that the footings are (a) founded in the proper bearing stratum, (b) have the
proper depth, (c) have the correct size, and (d) that all loose materials have been removed prior
to concrete placement.

Uplift Capacity for Strip Footings

The ultimate uplift capability of a strip footing can be estimated using the information shown on
Plate 8 and the following empirical equation:
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Qr=Wgr+ Wy

Where: Wr = Weight of Foundation, pounds
Ws = Weight of Soil Wedge, pounds; Use Soil Unit Weight, y* = 60 pcf
Qr = Ultimate capacity of a footing, Pounds; Use factor of safety = 1.5

7.4  Drilled Footings Type Foundation

7.4.1 Allowable Bearing Pressure

Based on the results of field exploration that indicated presence of highly expansive soils,
laboratory testing and bearing capacity theory, allowable loads for drilled footings will be as

follows:
Allowable Net Bearing Pressure, psf Allowable Skin
Depth, Total Load (Dead + Friction Below 10-ft,
Foundation Type fr. (D Dead Load ¥ Live) psf
Drilled Footings: 13 2,000 3,000 250

Underreams/straight shaft

Notes: 1. With respect to existing grade
2. Dead load + sustained live load

Foundations proportioned in accordance with these values will have a factor of safety of 3.0 and
2.0 with respect to shearing failure for dead and total loading, respectively. Footing weight
below final grade can be neglected in the determination of design loading. The allowable skin
friction includes a factor of safety of 2.0.

In order to develop the recommended bearing pressures and to control settlement, the drilled
footings must satisfy the following two requirements. First, the maximum drilled footing bell
diameter (or shaft diameter, in case of straight shafts) should be limited to one half of drilled
footing depth. Secondly, a minimum clearance of one bell diameter (or shaft diameter, in case of
straight shafts) should be provided between the drilled footings. If a clearance of one diameter
cannot be maintained in every case, the above bearing capacities should be reduced by 20
percent for a clearance between one-half and one bell diameter (or shaft diameter, in case of
straight shafts). Drilled footings closer than a clearance of one half of bell diameters are not
recommended.

Based on the field and laboratory testing data, it is our opinion that the drilled footings should be
designed and constructed as follows:

(o] The recommended bell to shaft ratio is 3:1.
o] In case of borehole sloughing, use a straight shaft type foundation.
o] Based on our current groundwater observations, the drilled footing excavations

may not encounter groundwater. Any water inflow must be pumped out
immediately using a sump-pump. The drilling contractor must be prepared for
this condition.
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(o] Due to (a) presence of soft clay soils, (b) potential seasonal variations in
groundwater depth, (c) variations in the subsoils stratigraphy and strengths, and
(d) corresponding potential caving problems, a slurry method of construction or
casing may be required for the drilled footings installations.

Due to the potential variability of on-site soils and potential groundwater fluctuations, we
recommend that the four corner piers be drilled first to better evaluate the constructability
of the drilled footings recommended herein. Once this information is field verified, all
other piers need to be constructed accordingly.

We recommend placement of tension steel in the drilled footings to resist uplift loads due to
structural loads and expansive soils. This item is discussed in Section 6.4.2 of this report.

7.4.2  Uplift Capacity of Drilled Footings
7.4.2.1 General

Drilled footings are subject to uplift loading due to structural loads and expansive soils. The
uplift resistance to these loads is described in the following report sections.

7.4.2.2 Uplift Capacity of Drilled Footings

The ultimate uplift capability of a single drilled footing in clay can be estimated using the
following empirical equations:

For L/D values greater than 1.5:
Q, =58-S,(D*-d*)+W (1)

For L/D values less than 1.5:

Qu:2.98-SS‘S-LD(D2—d2)+W )
Where: Qu= Ultimate uplift capacity of a footing, kips
Su.=  Cohesion, kips per square foot of shaft surface area

=  Diameter of bell, ft.
L= Length of the footing, ft.
d=  Shaft diameter, ft.
= Weight of the footing, kips (submerged weight below water table)

Uplift capacity is computed as the smaller of equations (1) or (2) for drilled and underreamed
shafts with L/D<1.5.

It is recommended that a cohesion, S, of 1.5 and 0.5 ksf be used in Equations (1) and (2),
respectively. Allowable uplift capacity of a footing may be obtained by applying a safety factor
of 2.0 for transient loads and 3.0 for sustained loads to the computed value of Q,. Design
groundwater level may be assumed to be at the existing ground surface for these computations.
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7.4.2.3 Uplift Force Due to Expansive Soil

Due to the presence of expansive soils, uplift force will be developed on perimeter of the drill
footing shaft within the active zone. This load is resisted by the weight of the foundation as well
as the weight of the drill footings. The uplift force (Ref. 2) can be estimated using the following
equation:

Q, =0.79x D, x 2, x o,

Where: Qu = Uplift force, ton
Ds = Pier shaft diameter, feet
Zy = Depth of active zone, feet
os = Swelling pressure, tsf

Based on the on-site soil properties, an active zone depth of 10-ft and a swell pressure of 1.6 tsf
can be applied to estimate uplift force due to on-site expansive soils.

7.4.2.4 Recommend Drilled Footing Reinforcement

We recommend placement of tension steel in the drilled footings to resist uplift loads. The
minimum percent steel can be estimated (Ref. 3) using the following equation:

A (%) = —0.03x%

S

Where:  As = Minimum steel, percent
Qw = Loading force from the structure and include the weight of the pier, ton
Qu = Uplift force, ton
Ds = Pier shaft diameter, feet

We assume Q, is larger than Qy in the above equation. A minimum percent steel As of 1 percent
of the concrete area is recommended in design. We recommend steel to meet ASTM 615 Grade
60 Reinforcing. The steel should extend from the bottom to the top of the drilled footings.

7.4.3 Lateral Capacity for Drilled Footings

Drilled footings subjected to lateral loads can be designed on the bases of procedure presented on
Plate 9. The following parameters and conditions should be used for this procedure:

1. The zone of seasonal shrinkage and/or thickness of fill, Ds, should be taken as two-feet,
unless the surface surrounding the footing is paved, in which case Ds, can be taken as

Z€ro.

2. The cohesion, S’,, may be taken as 0.5 kips per square foot. A factor of safety of 2.0 has
been applied to this value.

Project No. 14-543E 13

GEOTECH ENGINEERING AND TESTING



7.4.4 Void Boxes

Void boxes under the wall are used to provide a void space in between the wall bottom and the
on-site expansive soils. Void boxes should collapse when underlying expansive soils heave;
therefore, the load from expansive soil heave will not be transmitted to the foundation system.
Some void boxes will not collapse; however, they will allow the expansive soils to heave into
them. There is also degradable void box (carton form) system. The carton forms degrade as
they absorb moisture, leaving void between the wall bottom and the expansive soils.

We recommend the use of a void space of eight-inches. The decision on whether or not to put
void boxes under the wall should be made by the owner after discussions with the structural
engineer, builder, or the architect about the risks associated with the placement of void boxes
under the wall. If void boxes are not used, then the beam under the wall should be stiffened to
sustain the expansive soils heave.

8.0 PAVEMENT

New pavement will consist of an access drive leading to the ramp structure. In addition, there will be a
roll-off truck turning area. The parking will be subject to heavy truck traffic loading. The scope of our
work does not include pavement design. Alan Plummer Associates, Inc. will design the pavement.

The laboratory data indicates that the subgrade soils are classified as Lean Clay with Sand (CL) and Fat
Clay (CH) soils by the Unified Soil Classification System. These soils have subgrade moduli, k, ranging
from 100 to 140 pci and CBR values ranging from 3 to 5.

9.0 OTHER DESIGN CONSIDERATIONS

The potential foundation problems can be reduced by the incorporation of additional design features.
Recommended items for consideration are outlined below:

1. Positive drainage should be maintained away from the foundation and pavement areas, both
during and after construction.

2. Roof drainage should be collected by a gutter system and downspouts with discharge transmitted
by pipe to a storm drainage system or to a paved surface where water can drain away without
entering the soil.

3. Sidewalks should be sloped away from the structures so that water is drained away from the
structure. Water stops, mastic or other means of positive sealing of joints should be used to
prevent water intrusion between joints.

4. Paving, if possible, should commence at the perimeter of the structural walls to limit moisture
content change in floor slab areas.

5. Sand bedding should be specifically prohibited in pavement areas since these more porous soils
can allow water inflow which can cause heave and strength loss in the subgrade soils.

Project No. 14-543E 14
GEOTECH ENGINEERING AND TESTING




6. We recommend that trees should not be planted or left in place (existing trees) closer than half
the canopy diameter of mature trees from the grade beams, typically a minimum of 20-feet.
Alternatively, root barriers must be placed near the exterior grade beams to minimize tree root
movements under the floor slab. This will reduce the risk of possible foundation movement as a
result of tree root systems.

7. We recommend that the sprinkler system be placed all around the structure to provide a uniform
moisture condition throughout the year. This will reduce fluctuations in subsoil moisture and
corresponding movements.

8. Long term performance of structures depends not only on the proper design and construction, but
also on the proper foundation maintenance program. A properly designed and constructed
structure may still experience distress from vegetation and expansive soils which will undergo
volume change when correct drainage is not established or an incorrectly controlled water
source, such as plumbing/sewer leaks, excessive irrigation and water ponding near the
foundation becomes available.

10.0 CONSTRUCTION CONSIDERATIONS

10.1 Surface Water Drainage

In order to minimize ponding of surface water, site drainage should be established early in
project construction so that this condition will be controlled.

10.2  Site Preparation

Site preparation should be conducted in accordance with the “City of Houston Standard
Specifications, Section 02221 — Removing Existing Pavements and Structures and Section 02233
— Clearing and Grubbing”. In general, subgrade preparation should be as follows:

1. In general, remove all vegetation, tree roots, organic topsoil, existing foundations, paved
areas and any undesirable materials from the construction area. Tree trunks and roots
under the proposed structures should be removed to a root size of less than 0.5-inch. We
recommend that the stripping depth be evaluated at the time of construction by a soil
technician.

2. Any on-site fill soils, encountered in the pavement areas during construction, must have
records of successful compaction tests signed by a licensed professional engineer that
confirms the use of the fill and record of construction and earthwork testing. These tests
must have been performed on all the lifts for the entire thickness of the fill. In the event
that no compaction test results are available, the fill soils must be removed, processed and
recompacted in accordance with our site preparation recommendations. Excavation
should extend at least two-feet beyond the pavement area. Alternatively, the existing fill
soils should be tested comprehensively to evaluate the degree of compaction in the fill
soils.
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10.3
10.3.1

10.3.2

The subgrade areas should then be proofrolled with a loaded dump truck or similar
pneumatic-tired equipment with loads ranging from 25- to 50-tons. The proofrolling
serves to compact surficial soils and to detect any soft or loose zones. The proofrolling
should be conducted in accordance with TxDOT Standard Specification Item 216. Any
soils deflecting excessively under moving loads should be undercut to firm soils and
recompacted. Any subgrade stabilization should be conducted after site proofrolling is
completed and approved by the geotechnical engineer. The proofrolling operations
should be observed by an experienced geotechnician.

Off-site borrow for fill should consist of lean clays with a liquid limit not exceeding 40
and a PI between 8 and 20. These soils should be placed in loose lifts not exceeding
eight-inches and compacted to at least 95% of maximum standard Proctor density
(ASTM D 698) at moisture contents between optimum and +3% of optimum. Bank sands
should not be used as select structural fill. On-site soils, free of organics, (with the
exception of sands and silts) are also suitable for use as structural fill.

Scarify the subgrade, add moisture, or dry if necessary, and recompact to 95% of the
maximum dry density as determined by ASTM D 698 (Standard Proctor). The moisture
content at the time of compaction of subgrade soils should be between optimum and +3%
of the Proctor optimum value. We recommend that the degree of compaction and
moisture in the subgrade soils be verified by field density tests at the time of construction.

In cut areas, the soils should be excavated to grade and the surface soils proofrolled and
scarified to a minimum depth of six-inches and recompacted to the previously mentioned
density and moisture content.

The subgrade and fill moisture content and density must be maintained until the proposed
structure and paving are completed. We recommend that these parameters be verified by
field moisture and density tests at the time of construction.

We recommend that the site and soil conditions used in the structural design of the
foundation be verified by the engineer's site visit after all of the earthwork and site
preparation has been completed and prior to the concrete placement.

Suitability of On-Site Soils for Use as Fill

General

Fill requirements should be in accordance with the “City of Houston Standard Specifications,
Section 02316 —Excavation and Backfill for Structures, Section 02317 — Excavation and Backfill
for Utilities and Section 02320 — Utility Backfill Materials”. The on-site soils can be used as fill
materials as described in the following report sections. There are typically three types of fill at a
site. These fills can be classified as described in the following report sections.

Select Structural Fill

This is the type of fill that can be used for the structures. These soils should consist of lean clays
with liquid limit of less than 40 and plasticity indices between 8 and 20.
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10.3.3

10.3.4

10.3.5

Structural Fill

This type does not meet the Atterberg limit requirements for select structural fill. This fill should
consist of lean clays or fat clays. They can be used under a paving.

General Fill

This type of fill consists of silts, sands and clays. However, the silts and sands are moisture
sensitive and are difficult to compact in a wet condition (they may pump). Furthermore, these
soils can erode easily. Their use is not recommended as backfill materials. They can be used for
site grading and in unimproved areas.

Use of On-Site Soils as Fill

The on-site soils can be used as fill materials as described below:

Use as Fill
Stratum Select Structural General
No."" Soil Type Structural Fill Fill Fill Notes
[and IV Lean Clay with Sand (CL) - 4 v 2,3
ITand V Fat Clay (CH) — v v 2,4
111 Fat Clay with Sand (CH) - v v 2,5
VI Lean Clay (CL) - 4 v 2,3
Notes:
1. See soil stratigraphy and design conditions sections of this report for strata description.
2. All fill soils should be free of organics, roots, etc.
3. These soils, once lime modified (5% by dry weight), can be used as select structural fill.
4. These soils, once lime modified (7% by dry weight), can be used as select structural fill.
5. These soils, once lime modified (6% by dry weight), can be used as select structural fill.
10.4  Drilled Footing Installation

The drilled footings installations must be in accordance with the American Concrete Institute
(ACI) Reference Specifications (Ref. 4) for the construction of drilled piers (ACI 336.1) and
commentary (ACI 336.1R-98). Furthermore, it should comply with U.S. Department of
Transportation, drilled shafts construction procedures and design methods (Ref. 5).

The drilled footing excavations should be free of loose materials and water prior to concrete
placements, and concrete should be poured immediately after drilling the holes.

Due to potential variability of the on-site soils and potential groundwater fluctuations, we
recommend that a test pier be drilled first to better evaluate the constructability of the
drilled footings recommended herein. Once this information is field verified, all other piers
need to be constructed accordingly.

Detailed observations of pier construction should be required by a qualified engineering
technician to assure that the piers are (a) founded in the proper bearing stratum, (b) have the
proper depth, (c) have the correct size, and (d) that all loose materials have been removed prior
to concrete placement.
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10.5

10.6

Spread Footings Excavations

Each side of an excavation or trench which is five-ft or deeper must be protected by
sheeting/bracing shoring or sloped. Based on soil strength data, temporary (less than 24 hours)
open-trenched, non-surcharged, and unsupported excavations should be made on slopes of flatter
than 1.5 (h):1 (v). Vertical cuts can be constructed, provided shoring and bracing are used for
the excavation wall stability. Benched excavation can also be used with average slopes of about
1(h):1(v) and steps should not be higher than five-ft. In all cases, excavations should conform to
OSHA guidelines. Flatter slopes may have to be used if large amounts of sand need to be
excavated for deep installations. Specifications should require that no water be allowed to pond
in the excavations. The surface slopes should be protected from deterioration and weathering if
they are to be left open for more than 24 hours.

Excavations should be performed with equipment capable of providing a relatively clean bearing
area. Excavation equipment should not disturb the soil beneath the design excavation bottom
and should not leave large amounts of loose soil in the excavation.

Foundation excavations should be protected against any significant change in soil moisture
content and disturbance by construction activity. If concrete is not poured the same day, the
excavation is completed, we recommend placement of a thin seal slab over the base of the
excavation.

Earthwork

Difficult access and workability problems can occur in the surficial clay soils due to poor
site drainage, wet season, or site geohydrology. Should this condition develop, drying of the
soils may be improved by the addition of 5% lime by dry weight. The application rate
corresponding to this additive amount would be approximately 23 pounds per square yard for
each six-inch of compacted thickness.

The City of Houston Standard Specifications 02336 shall be used as procedural guides for
placing, mixing, and compacting lime stabilizer and the soils.

Depending on the major type of soils encountered along the project alignment, lime stabilization
of the subgrade soils should most likely be performed. The subgrade soils should be stabilized,
using lime based on the City of Houston Specifications, Section 02336. Use 5% lime by dry
weight to stabilize the subgrade soils. This results in application rates of 23 and 30 pounds of
lime, per square yard per six-inch and eight-inch of compacted thickness, respectively.

Provided the site work is performed during dry weather and/or project schedules permit aeration
of wet soils, the subgrade will be suitable for floor slab and pavement support.
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10.7 Construction Surveillance

Construction surveillance and quality control tests should be planned to verify materials and
placement in accordance with the specifications. The recommendations presented in this report
were based on a discrete number of soil test borings. Soil type and properties may vary across
the site. As a part of quality control, if this condition is noted during the construction, we can
then evaluate and revise the design and construction to minimize construction delays and cost
overruns. We recommend the following quality control procedures be followed by a qualified
engineer or technician during the construction of the facility:

(0]

(0]

o

o

Observe all phases of excavation

Observe the site stripping and proofrolling.

Verify the type, depth and amount of stabilizer.

Verify the compaction of subgrade soils.

Evaluate the quality of fill and monitor the fill compaction for all lifts.
Monitor and test the excavations for strength, cleanness, depth, size, etc.
Observe the foundation make-up prior to concrete placement.

Conduct after pour observations, including post-tensioned slab cable stress monitoring, if
used.

Monitor concrete placement, conduct slump tests and make concrete cylinders.
Monitor installation of drilled footings, if used.

Monitor the construction of strip footing.

It is the responsibility of the client to notify GET of when each phase of the construction is
taking place so that proper quality control and procedures are implemented.

11.0 RECOMMENDED ADDITIONAL STUDIES

This report has been based on assumed conditions/characteristics of the proposed development where
specific information was not available. It is recommended that the architect, civil engineer and
structural engineer along with any other design professionals involved in this project carefully review
these assumptions to ensure they are consistent with the actual planned development. When
discrepancies exist, they should be brought to our attention to ensure they do not affect the conclusions
and recommendations provided herein. We recommend that GET be retained to review the plans and
specifications to ensure that the geotechnical related conclusions and recommendations provided herein
have been correctly interpreted as intended.
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12.0 STANDARD OF CARE

The recommendations described herein were conducted in a manner consistent with the level of care and
skill ordinarily exercised by members of the geotechnical engineering profession practicing
contemporaneously under similar conditions in the locality of the project. No other warranty or
guarantee, expressed or implied, is made other than the work was performed in a proper and
workmanlike manner.

13.0 REPORT DISTRIBUTION

This report was prepared for the sole and exclusive use by our client, based on specific and limited
objectives. All reports, boring logs, field data, laboratory test results, maps and other documents
prepared by GET as instruments of service shall remain the property of GET. Reuse of these documents
is not permitted without written approval by GET. GET assumes no responsibility or obligation for the
unauthorized use of this report by other parties and for purposes beyond the stated project objectives and
work limitations.
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- |
5
- |
c 10— N
2 -
S C |
S 15 | '
| L
o C |
£ 20
5 . \l
M C
2 25f
o g 30 - \ ~— F (Kips/Ft, Scale See Above)
€ ¥
23 s [ I~
i . AN
[ -
>3 -
S 40 [
O C
S 45 [ ( \
;Z: - <4—E (KSF, Scale See Below) \
X C
e Ot N
e C \
L 55 - \ \\
60 | \
65 : 1 * 1 1 1 1 1 1 1 1 1 1 \I
0 2 4 6 8 10 12 14 16 18 20 22 24
E, Allowable Unit End Bearing in KSF of Tip Area
DESIGN EXAMPLE DESIGN EQUATIONS TERMS

Drilled Footing (Straight Shaft)

= 36 inches
P =9.42 feet
A =7.07 sq. feet

Q¢ =9.42*6.0+7.07*2.0
=70.7 kips

Qt =0.7*9.42*7.07
= 46.62 Kips

Project No. 14-543E

Assumed Drilled Footing Length =

Compression: Q. =PF + AE

Assumed Drilled Footing Diameter

Tension: Q,=0.7PF

25 feet

P = Average shaft perimeter,
feet
A =Tip area, square feet
F, E = Factors from curves at shaft
depth
Q = Allowable capacity in Kips

C, T = Subscripts denoting
compression and tension
capacity, respectively

Factor of Safety on F =2
Factor of Safetyon E=3

GEOTECH ENGINEERING AND TESTING
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GENERAL SOIL DESIGN PARAMETERS FOR L-PILE

Boring B-5
Soil- Effective | Undrained
Modulus Unit Shear
Soil Type Range of | Parameter Weight Strength
Depth, ft. | (K), pci @ | ess @ | (1)), pef | (Cu), psf
Lean Clay with Sand (CL) 0-2 300 0.005 62.0 1,560
Fat Clay (CH) 2-6 500 0.005| 62.0 2,000
Fat Clay (CH) 6-8 400 0.005| 62.0 1,700
Fat Clay (CH) 8-12 200 0.005| 62.0 1,380
Fat Clay (CH) 12 - 14 200 0.005| 62.0 1,240
Fat Clay (CH) 14-16 80 001 | 620 780
Fat Clay (CH) 16-18 200 0.005| 62.0 1,380
Lean Clay with Sand (CL) | 18-23 500 0.005 62.0 2,000
Lean Clay with Sand (CL) | 23-28 80 0.01 62.0 780
Lean Clay with Sand (CL) | 28-43 500 0.005 62.0 2,000
Lean Clay with Sand (CL) | 43-48 200 0.005 62.0 1,240
Lean Clay with Sand (CL) | 48-53 500 0.005 62.0 2,000
Fat Clay (CH) 53 - 65 500 0.005| 62.0 2,000

GEOTECH ENGINEERING AND TESTING
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Boring B-6

Soil- Effective | Undrained
Modulus Unit Shear
Soil Type Range of | Parameter Weight Strength
Depth, ft. | (K), pci @ | eso @ | (1)), pef | (Cu), psf
Fat Clay (CH) 0-8 500 0.005| 62.0 2,000
Fat Clay (CH) 8-10 100 0.005| 62.0 1,120
Fat Clay (CH) 10-12 80 001 | 620 920
Fat Clay (CH) 12 - 14 500 0.005| 62.0 2,000
Fat Clay (CH) 14-16 80 001 | 620 780
Fat Clay (CH) 16-18 60 001 | 620 620
Fat Clay (CH) 18-23 80 001 | 620 780
Lean Clay with Sand (CL) | 23-28 200 0.005 62.0 1,380
Lean Clay with Sand (CL) | 28-33 300 0.005 62.0 1,560
Lean Clay with Sand (CL) | 33-38 60 0.01 62.0 620
Lean Clay with Sand (CL) | 38-43 500 0.005 62.0 2,000
Lean Clay with Sand (CL) | 43-53 400 0.005 62.0 1,860
Fat Clay (CH) 53 - 58 200 0.005| 62.0 1,380
Lean Clay (CL) 58 — 65 400 0.005| 62.0 1,860

Notes: (1) for static loading only

(2) es0 is the strain of clays at 50% of the maximum shear

GEOTECH ENGINEERING AND TESTING
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UPLIFT CAPACACITY OF SPREAD (OR STRIP) FOOTINGS

1o

Soil Backfill
————— | __1__ |
W s { VT ORTR
\ -
AN l . Temporary Casing
30° l /
\p /
i /
NER2 We ?OI:I 6opct | ™~ Failure Surface
A /
\

Where, Q=W+ W5 (Use F.S =1.5)
W = Weight of Foundation (Submerged)
W; = Weight of Soil Wedge (Use Soil Unit Weight, y* = 60 pcf)

GEOTECH ENGINEERING AND TESTING PLATE 8



DESIGN EQUATIONS FOR ECCENTRICALLY LOADED
DRILLED AND UNDERREAMED FOOTINGS

P, = Total Vertical Load

Ws = Weight of Soil Py h Pj, = Wind or Other Horizontal Load
W; = Weight of Foundation ——|e

De Zone of Seasonal Shrinkage
_ and/or Thickness of Fill

|
T
|
|

|
- b
—— 4 — "1+ 4+ —-p— — — 1 and/or 'nickness
W Wil we |
: | | ' oy
i ! : - P‘y [t Pc (Df - DS)
| "
b = Shaft Diameter | ! %‘(Jf /3) (Df - Dg)/2
B = Base Diameter | : ‘ \ _L ‘
| B _! l YD+ | l 2sy l
I i o

+
\ FOR FOOTINGS IN CLAYS :

Py = (7/2) (D5)? b
7 = Effective Unit Weight of Soil

sy = sy/F.S.

| sy = Undrained Shear Strength of Soil
F.S. = Factor of Safety

AT BASE OF FOOTING :

(1) Applied Vertical Load ; (5) Soil Pressures ;
V =Py + Wi+ Wg p, = (4V/xB?) - (32M/xB?)

P, = (4V/zB?) + (32M/xB3)
{2) Applied Overturning Moment ;

Mg = Py e + Pp (h + Dy) (6) Maximum Pressure, p,, should not exceed

o Allowable Gross Bearing Pressure, Aga
(3) Resisting Moment from Lateral Earth Pressure ;

M, cannot be greater than Mg

where :
dga = 9na * 7Dy
dna = Allowable Net Bearing Pressure
(4) Net Moment Resisted by Base ;
M= Mg - M,

GEOTECH ENGINEERING AND TESTING PLATE9



APPENDIX A
Plan of Borings

Logs of Borings
Key to Log Terms and Symbols

GEOTECH ENGINEERING AND TESTING




138
E 3155590\

\

YL & sTa 241687

2" — 45 BEND

s
&

N: 13826289

|| 315574

o
BH #1
138262

BH #3
13826

E: 3155654

WL A ST 3+00.10 —
27 = 45 BEMD

WL & S5Ta 240510 —
2" — 45 BEMD

N

WL A STA 3408.47
EWD PROFP 2" WL B
SEE MECHARNICAL SHEETS
FOR COMMECTION DETAILS

27 — 4% HEND

A 1+87.87
45" BEMD

=

ECHHI SHE|
=] E— E il ETAIL=
PROPOSED BUILDING coRleR* oo U

M:
E: 3155753

13826148y g st 24430

END PROP 2" WL B
SEE WECHAMICAL SHEETS |
FOR CONNECTION DETAILS

~ WL 8 STA 14+87.97

PLAN OF BORINGS (borings dimensions and locations are approximate)

PROJECT: Proposed Sims North WWTP, Waste and Debris Offloading and Disposal Station
WBS No. R-000265-081-4, City of Houston, Texas

SCALE: 1linch =20 ft

DATE: OCTOBER 2015

PROJECT NO: 14-543E

NORTH
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OVM2 14-543E.GPJ OVM.GDT 9H7H5

LOG OF BORING NO. B-1 Sheet 1 of 1
1 Geotech Engineering and Testing PROJECT: Geotechnical Study at Sims North WWTP
= -l 800 Victoria Drive LOCATION: City of Houston, Texas
EE,?;E&E' Houston, Texas 77022 PROJECT NO.: WBS NO: R-000285-081-3  STATION NO.:
& TESTING . . T
Phone: 713-699-4000 Fax: 713-699-9200 | pare: 02714 COMPLETION DEPTH: 25.0 &
= — UNCRAINED SHEAR STRENGTH,
z = 5e S| 2] & “
® & 2 = Qo —
. %:8: el EBE- ot E é §§ N E g g A HAND PENETROMETER
AT DESCRIPTION HHHBEIEE 5| 2 | # vorvane
& 2ol 21 X el | B |E |28 B |8 | &
o E é 231%™ NORTHING: 12826285 %é 3 'g" é §9 g E é = @ UNCONFINED COMPRESSION
EASTING: 3155729 E |- |2 |< | 2 |& | | 2 | UNCONSOLIDATED-UNDRAINED
ELEVATION: 20.9 2 g “e | g & | wiaxa
0 865 10 15 20 25
- LEAN CLAY WITH SAND(CL), very 11} 34| 18| 18 ‘
= stiff, brown, dark brown, with roct
: fibers, ferrous and calcareous nodules/ | 22 a
el FAT CLAY (CH), very stiff, dark brown, 24
“ light gray, with root fibers te 10, :
o ferrous and calcareous nodules, moist | 22| 67| 21| 48] 84 105 |
. - reddish brown 4' to &' a5 4
10 - firm 8'to 10’ )
7 FAT CLAY WITH SAND (CHY), firm, %
- brownish yellow, light gray, dark gray, 21 ) |
15 with ferrous and calcareous nodules,
_ meist 1 &
- - soft 12' {0 14 20 83
] - stiff, dark brown 14' to 16’ ¢
204 - dark brown 16' to 18'
. - stiff, reddish brown 18’ to 20
_ ~ firm, reddish brown 23" to 25' 2 r
251
30
35-
40
451
50+
55
60
65-
70+
WATER OBSERVATIONS: :
DRY AUGER: 0 TO _25 it DRILLED 8Y: GET (T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO f.  LOGGED BY: Eric
GEOTECH ENGINEERING & TESTING PLATE A-2




PN

OVM2' 14-543E.GPJ QOVM.GDT 81715

NO FREE WATER ENCOUNTERED DURING DRILLING

LOG OF BORING NO. B-2 Sheet 1 of 1
. Geotech Engineering and Testing PROJECT: Gectechnical Study at Sims North WWTP
=_ - 800 Victoria Drive LOCATION: City of Houston, Texas
GEOTECHE  Houston, Texas 77022 PROJEGT NO.: WBS NO: R-000265-081-3  STATION NO.:
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 DATE: 9-27-14 COMPLETION DEPTH: 25.0 &t
=z — UNDRAINED SHEAR STRENGTH,
- | 3|2 15| & o
2| ¥ | < |2 E1 6| %
. %E clala Eae- v § § @% RERE: 2 A HAND PENETROMETER
BEE AR B DESCRIPTION HHEHHEBIEIE LG
L |Z2e 2 JElo |2 E =8 2 (egal 2| &
i j?;—é z » & NORTHING: 13826289 gé 5 '%-, % §g g § ﬁ % @ UNCONFINED COMPRESSION
EASTING: 3155654 E ||| | 2|t &| 2 | UNCONSOLIDATED-UNDRAINED
ELEVATION: 21.53 2 T - TRIAKIAL
0 65 10 16 20 25
] V778 TAT CLAY (CH), very stiff, dark brown, | 14
— brown, with roct fibers to &', ferrous
7] and calcareous nodules, moist 21} 86| 21| 45) 87
5 - reddish brown 2" to 8 17
- 22
- FAT CLAY WITH SAND (CH), very 15| 56| 20! 38| =84
10 stiff, gray, dark gray, brownish yellow,
] with ferrous and calcareous nodules, 30
- T oht aray 10" to 14 i e ’
. - li ray 10" to 14'
15 gnt gray 19
8 21
_ - firm, reddish brown 18" to 20" 20 A
204
¥ - reddish brown 23' to 25' % i
25 —
304
36
40
45-
50
56
60
65-
70
WATER OBSERVATIONS:

DRY AUGER: 0 TO 25 ft

WET ROTARY: ___TO __ft.

DRILLED BY: GET (T)
LOGGED BY: Eric

GEOTECH ENGINEERING & TESTING

PLATE A-3




OVM2 14-543E.GPJ OVM.GDT 9/47H5

LOG OF BORING NO. B-3 Sheet 1 of 1
Geotech Engineering and Testing PROJECT: Geotechnical Study at Sims North WWTP
- 800 Victoria Drive LOCATION: City of Houston, Texas
.- Houston, Texas 77022 PROJECT NO.: WBS NO: R-000265-081-3  STATIONNO.
Phone: 713-699-4000 Fax: 7136999200 | pare: 90714 COMPLETION DEPTH: 10.0 ft
2z | - | UNDRAINED SHEAR STRENGTH,
w ® | Q 3 tsf
Z =181 |3y 21 8| & | A Hanorenerroverer
58 2% % DESCRIPTION gz 21215 |22| s ?_.s S| F | W rorvane
b 1Ze = a [ S zN olzY = 5]
w 5% 2 o |g NORTHING: 13826214 gé a ’g % §g E § é % @ UNCONFINED COMPRESSION
EASTING: 3155857 BT ia g (¥ | 2|e | €| @ | UNCONSOLDATED-UNDRAINED
ELEVATION: 15.02 2 2 S I TRIAXIAL
o 05 10 15 20 25
o //” L EAN CLAY WITH SAND (CL), very g| 421 18! 24| 71 ‘
- stiff, dark brown, dark gray, with root
7 fibers, ferrous nodules /— 21 y |
5 FAT CLAY (CH), firm, reddish brown, 18 108 o1
. light gray, dark brown, with root fibers :
7] to 4', ferrous nodules, moist 17
- - hard, brownish yeliow 4' to &' 19 y |
10 - very stiff 6" to 8' !
] \[\ - stiff 8’ to 10 i
15
20
25-
30-
35
40-
451
50
55-
60
651
70
WATER OBSERVATIONS: DRY AUGER: 0__TO 10 f. DRILLED BY: GET (T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: . TO ff.  LOGGEDBY: Erc

GEOTECH ENGINEERING & TESTING
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T

OVMZ2 14-543E.GPJ OVM.GDT 9/17/115

LOG OF BORING NO. B4 Sheet 1 of 1
Geotech Engineering and Testing PROJECT: Geotechnical Study at Sims North WWTP
~ 800 Victoria Drive LOCATION: City of Houston, Texas
Houston, Texas 77022 PROJECT NO.- WBS NO: R-000265-081-3  STATION NO::
Phone: 7136994000 Fax: 713-698-9200 | pare 60714 COMPLETION DEPTH: 10.0 .
= o~ UNDRAINED SHEAR STRENGTH,
el |el2el |18 i
- ® - S| Ew = o | =
= 23 BR-A %f »‘;-: £ g gﬁ - 5 ‘%‘ % A HAND PENETROMETER
£ g = gg DESCRIPTION 8z |3 R ,ﬂ_-g s %E G| g | W Torvane
Zn Ela | B E 5] =
] e g w % NORTHING: 13826347 sg g [ E LE,O- g Z % g @ UNCONFINED COMPRESSION
. EASTING: 3155590 Eo 513 < éz % Z | 8| € | O UNCONSOLIDATED-UNDRANED
ELEVATION: 19.77 z T o - TRIAXIAL
o _ 05 10 15 20 25
i V FAT CLAY (CH), stiff, dark brown, 20 108 ae
. reddish brown, with root fibers to 4',
7] ferrous and calcareous nodules, moist 2 v |
5 - firm, dark gray 2' to 4' 24| 73| 22| 51| es
] - very stiff 4't0 8’ s i
N - light brown 8&' to 10' 25 al
10+ e
154
20-
25-
30-
35-
404
45
50
55
60+
65~
70
WATER OBSERVATIONS: DRYAUGER: 0 TO _10 f. DRILLED BY: GET (T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Eric

GEOTECH ENGINEERING & TESTING
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OVM2 14-543E.GPJ OVM.GDT 9M7/15

Y . WATER DEPTHAT 36.5 ft. AFTER 0.33-HOUR

LOG OF BORING NO. B-5 Sheet 1 of 1
- Geotech Engingering and Testing PROJECT: Geotechnical Study at Sims North WWTP
== B 800 victoria Drive LOGATION: City of Houston, Texas
GE:ITEI:H Houston, Texas 77022 FROJECT NO.: WBS NO: R-000265-081-3  STATION NO.;
& TG Phone: 713-699-4000 Fax: 713-699-9200 DATE: 8-25-15 COMPLETION DEPTH: 65,0 ft,
> —_ UNDRAINED SHEAR STRENGTH,
- e |2 g | Bl & ‘sf
® X = = ol X
. %5’ clale Eag- = E § 2% - é é 2 A HAND PENETROMETER
NEFRAR % DESCRIPTION 8213|3515 (23| & gt S1 2 | N TorvaNE
Zp =] = = Z & E o =
& E§ § “ 1%l NORTHING: 13826225 gé 2 % 2 §O- 2|2 E 2 | @ UNCONFINED COMPRESSION
® EASTING: 3155693 E =& % g_Jz Sz 121 8 (O UNCONSOLIDATED-UNDRAINED
ELEVATION: 21 2 z P18 | Bl & | TRAxAL
o 08 10 15 20 25
] 7] LEAN CLAY WITH SAND (CL), stif, 13l 48| 18| 28| 76 a
- brown, with root fibers, ferrous and
7 calcareous nodules, moist 16
5 FAT CLAY (CH), very stiff, reddish 17
. brown, with root fibers to 8', ferrous
] and calcareous nodules, moist 17 a
- - stiff 6' to 14" 17} 55| 20| 35 A
10
i 25 r
— 20 y |
15: - firm 14' to 16' 20 A
. - light brown, gray 14' to 18’
] - siff 16' to 18’ 17 a4
a LEAN CLAY WITH SAND (CL), very 19} 44| | 28| &1 ) 3
20 stiff, dark gray, with ferrous and
] calcareous nodules, moist
] - firm, light brown 23' to 25' 18 A
25
] - hard 28' to 30' 13 121 ] § @
30
i 17 A
35&
_ 15
40+ 4
i - sliff 43' to 45' 16
45-] o
3 FAT CLAY (CH), stiff, reddish brown, 31| 3| 211 42 a1 ol
50 with ferrous and calcareous nodules,
7 moist
] - very stiff 53' to 65' 25
85+
- 23
60 5
- 23
55+ L
70-
WATER OBSERVATIONS: DRYAUGER: O __ TO 36 f  DRLLEDBY:GET(T)
3 : WATER ENCOUNTERED AT 36.0 ft. DURING DRILLING WET ROTARY: 36 TO 65 ft.  LOGGED BY: Abraham

GEQTECH ENGINEERING & TESTING
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OVM2 14-543E.GPJ OVM.GDT 9M17/15

¥ : WATER ENCOUNTERED AT 35.0 fi. DURING DRILLING

X . WATER DEPTHAT 35.5 fi AFTER 0.33-HOUR

LOG OF BORING NO. B-6 Sheet 1 of 1
— Geotech Engineering and Testing PROJECT: Geotechnical Study at Sims North WWTP
=. : 800 Victoria Drive LOCATION: City of Houston, Texas
m_mmmm Houston, Texas 77022 FROJECT NQ.: WBS NO; R-000265-081-3  STATION NO.:
mowama T Phone: 713-699-4000 Fax: 713-699-9200 | pare garas COMPLETION DEFTH; 65.0f1
=z —~ UNDRAINED SHEAR STRENGTH,
g e 2| & ts5
- |23 ol gl e [ i- 3 é% £ | €| g |A HanoeENETROMETER
BE R = el 2 ml &l S
BEHEIRAC DESCRIPTION 2z12 |2 g Eg s %.3 3| 2 | W Torvane
o J=1 0 = = -] = R
& 's,-‘é g @ % NORTHING: 13826243 %é > ’%; 8 g,g % z |z % @ UNCONFINED COMPRESSION
EASTING: 3155750 E (212 | 2|85 218 | 8| 2 | O WCONSOLIDATED-UNDRAINED
ELEVATION: 20.5 =z = e | ' TRIAXIAL
0 i _ 05 0 15 20 25
_ 7 FAT CLAY (CH), very stiff, greenish 14
. gray, reddish brown, with root fibers to
7] 10, ferrous and calcareous nodules, 7
5+ moist 10| 85| 20| 25| @1
- 13
N - stiff 8' to 10’ - a
10+ " '
] - firm 10" to 12 2 F
] - sfiff 12" to 14' 22| 51| 19| 32 102 oM
15- - firm 14’ to 20’ 25
- 3
- 21
204
_ é LEAN CLAY WITH SAND (CL), stiff, 18 a
25 greenish gray, brownish yellow, with
] ferrous and calcarecus nodules, moist
- 19| 37| 17| 20
30— / ‘
o - firm 33'to 35 18
35 % /' s
’ ] vevsifisg o - o o4
40+ /
. .
45~ % 4
- 18
a0 %I 4
] FAT CLAY (CH), stiff, greenish gray, a3 57| 20| a7 A
55+ reddish brown, with ferrous and
7 calcareous nodules, moist
] LEAN CLAY (CL), stiff, reddish brown, 27 Y
60 with ferrous and calcareous nodules,
B moist
-} 23 92
65+ — 4
70
WATER OBSERVATIONS: DRY AUGER: 0 TO 35 ft DRILLED BY: GET (T)

WET ROTARY: 35 TO 65 ft.

LOGGED BY: Abraham

GEOTECH ENGINEERING & TESTING
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KEY TO LOG TERMS AND SYMBOLS

UNIFIED SOIL CLASSIFICATIONS | TERMS CHARACTERIZING SOIL STRUCTURE

Symbol Material Descriptions

WELL GRADED-GRAVELS, GRAVEL-SAND MIXTURES
LITTLE OR NO FINES

POORLY GRADED GRAVELS, GRAVEL-SAND
MIXTURES, LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-SAND SILT MIXTURES

S
B E &

®
(@]
QW

Q
K

CLAY GRAVELS, GRAVEL-SAND CLAY MIXTURES
WELL GRADED SANDS, GRAVELLY SANDS, LITTLE
OR NO FINES

POORLY GRADED SANDS, OR GRAVELLY SANDS,
LITTLE OR NO FINES

SILTY SANDS, SAND-SILT MIXTURES a

CLAYEY SANDS, SAND-SILT MIXTURES b

INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

2
ENE [ B

CL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
GRAVELLY CLAYS, SANDY CLAYS, LEAN CLAYS

oL E ORGANIC SILTS AND ORGANIC SILTY CLAYS OF
LOW PLASTICITY

MH I 'NORGANIC SILTS, MICACEOUS OR DIATOMACEOUS
FINE SANDY OR SILTY SOILS, ELASTIC SILTS

CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYSY

OH EE ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTS

PT PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC CONTENT

@ FILL SOILS

COARSE GRAINED SOILS (major portion retained on No. 200
Sieve): Includes (1) clean gravels and sands, and (2) silty or clayey
gravels and sands. Conditions rated according to standard
penetration test (SPT)* as performed in the field.

Descriptive Terms Blows Per Foot*
Very Loose 0-4
Loose 5-10
Medium Dense 11 -30
Dense 31-50
Very Dense over 50

* 140 pound weight having a free fall of 30-inch

SOIL SAMPLERS |

. SHELBY TUBE SAMPLER
& STANDARD PENETRATION TEST

I:I AUGER SAMPLING

Slickensided - Having incline planes of weakness that
are slick and glossy in appearance.

Fissured - Containing shrinkage cracks frequently
filled with fine sand or silt: usually vertical.

Laminated - Composed of thin layers of varying colors
and soil sample 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
sizes missing.

Pocket - Inclusion of material of different texture
that is smaller than the diameter of the
sample.

Parting - Inclusion less than *-inch thick extending
through the sample.

Seam - Inclusion - to 3-inch thick extending
through the sample.

Layer - Inclusion greater than 3-inch thick
extending through the sample.

Interlayered - Soils sample composed of alternating
layers of different soil types.

Intermixed - Soil samples composed of pockets of

different soil type and layered or laminated
structure is not evident.

FINE GRAINED SOILS (major portion passing No. 200 Sieve):
Include (1) inorganic or organic silts and clays, (2) gravelly,
sandy, or silty clays, and (3) clayey silts. Consistency is rated
according to shearing strength as indicated by hand penetrometer
readings or by unconfined compression tests.

Undrained
Shear Strength

Descriptive Term Ton/Sq. Ft.
Very Soft Less than 0.13

Soft 0.131t0 0.25

Firm 0.251t0 0.50

Stiff 0.50to 1.00

Very Stiff 1.00 to 2.00
Hard 2.00 or higher

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

_________________________________________________________________________________________________________________|
TERMS CHARACTERIZING ROCK PROPERTIES
____________________________________________________________________________________________________________|

VERY SOFT OR PLASTIC Can be remolded in hand: corresponds in consistency up to very stiff in soils.

SOFT Can be scratched with fingernail.

MODERATELY HARD Can be scratched easily with knife; cannot be scratched with fingernail.
Difficult to scratch with knife.

VERY HARD Cannot be scratched with knife.

POORLY CEMENTED OR FRIABLE Easily crumbled.

CEMENTED Bounded Together by chemically precipitated materials.

UNWEATHERED Rock in its natural state before being exposed to atmospheric agents.

SLIGHTLY WEATHERED Noted predominantly by color change with no disintegrated zones.

WEATHERED Complete color change with zones of slightly decomposed rock.

EXTREMELY WEATHERED Complete color change with consistency, texture, and general appearance or soil.

GEOTECH ENGINEERING AND TESTING
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APPENDIX B

Summary of Laboratory Test Results
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SUMMARY OF LABORATORY TEST RESULTS

Geotechnical Consultant's Name: Geotech Engineering and Testing

PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX

COH WBS NUMBER: R-000265-081-4

CONSULTANT PROJECT NUMBER: 14-543E

LEGEND:

SS = SPLIT SPOON SAMPLE

AG = AUGER CUTTINGS

SPT = STANDARD PENETRATION TEST

PL = PLASTIC LIMIT
Pl'= PLASTIC INDEX

UU = TRIAXIAL COMPRESSION

SAMPLE ATTERBERG
LIMITS SHEAR STRENGTH (TSF)
DEPTH (FT)
WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT( | DENSITY [ LL | PL | PI | PASSING | COMPRESSION | (CONFINING PENETRO
NO. [ No.| Top |Botom| TYPE | sPT %) et | )| )] %) | SIEVE 200 (%) TEST PRESSURE. TSF)| TORVANE | METER TYPE OF MATERIAL
|z 1 0 2lup 11 34| 16| 18 74 15 1.5|Lean Clay with Sand (CL)
2 2 4|lup 2 125 1.24|Fat Clay (CH)
3 4 [ 24 15 1.5|Fat Clay (CH)
4 6 8lup 2 105| 67| 21| 46 94 154 1 0.93|Fat Clay (CH)
5 8 10]up 35 05 0.39|Fat Clay (CH)
6 10 12]up 26 05 0.46Fat Clay with Sand (CH)
7 12 14|up 21 0.25 0.23|Fat Clay with Sand (CH)
8 14 16]uD 16 0.88 0.85|Fat Clay with Sand (CH)
9 16 18]uD 20 83 05 0.46|Fat Clay with Sand (CH)
10 18 20uD 21 0.75 0.62|Fat Clay with Sand (CH)
1 23] 25|up 2 05 0.39|Fat Clay with Sand (CH)
_ _ NOTES:
UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT

PLATE B-1




SUMMARY OF LABORATORY TEST RESULTS

Geotechnical Consultant's Name: Geotech Engineering and Testing

PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX

COH WBS NUMBER: R-000265-081-4

CONSULTANT PROJECT NUMBER: 14-543E

LEGEND:

SS = SPLIT SPOON SAMPLE

AG = AUGER CUTTINGS

SPT = STANDARD PENETRATION TEST

PL = PLASTIC LIMIT
Pl'= PLASTIC INDEX

UU = TRIAXIAL COMPRESSION

SAMPLE ATTERBERG
LIMITS SHEAR STRENGTH (TSF)
DEPTH (FT)
WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT( | DENSITY [ LL | PL | PI | PASSING | COMPRESSION | (CONFINING PENETRO
NO. [ No.| Top |Botom| TYPE | sPT %) et | )| )] %) | SIEVE 200 (%) TEST PRESSURE. TSF)| TORVANE | METER TYPE OF MATERIAL
|z 1 0 2lup 14 15 1.5|Fat Clay (CH)
2 2 4|lup 21 66| 21| 45 87 15 1.5|Fat Clay (CH)
3 4 [ 17 15 1.5|Fat Clay (CH)
4 6 8lup 2 15 1.5|Fat Clay (CH)
5 8 10]up 15 56| 20| 36 84 15 1.5|Fat Clay with Sand (CH)
6 10 12]up 30 15 1.5|Fat Clay with Sand (CH)
7 12 14|up 21 105 1.09 15 1.5|Fat Clay with Sand (CH)
8 14 16]uD 19 15 1.5|Fat Clay with Sand (CH)
9 16 18|up 21 15 1.5|Fat Clay with Sand (CH)
10 18 20uD 20 0.38 0.31|Fat Clay with Sand (CH)
1 23] 25|up 26 15 1.5|Fat Clay with Sand (CH)
_ _ NOTES:
UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT

PLATE B-2




SUMMARY OF LABORATORY TEST RESULTS

Geotechnical Consultant's Name: Geotech Engineering and Testing

PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX

COH WBS NUMBER: R-000265-081-4

CONSULTANT PROJECT NUMBER: 14-543E

LEGEND:

SS = SPLIT SPOON SAMPLE

AG = AUGER CUTTINGS

SPT = STANDARD PENETRATION TEST

PL = PLASTIC LIMIT
Pl'= PLASTIC INDEX

UU = TRIAXIAL COMPRESSION

SAMPLE ATTERBERG
LIMITS SHEAR STRENGTH (TSF)
DEPTH (FT)
WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT( | DENSITY [ LL | PL | PI | PASSING | COMPRESSION | (CONFINING PENETRO
NO. [ No.| Top |Botom| TYPE | sPT %) et | )| )] %) | SIEVE 200 (%) TEST PRESSURE. TSF)| TORVANE | METER TYPE OF MATERIAL
K] 1 0 2lup 8 42| 18] 24 71 15 1.5|Lean Clay with Sand (CL)
2 2 4lup 21 05 0.46Fat Clay (CH)
3 4 6]up 18 15 1.5|Fat Clay (CH)
4 6 8lup 17 108 25 15 1.5|Fat Clay (CH)
5 8 10]up 19 0.88 0.78|Fat Clay (CH)
_ _ NOTES:
UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT

PLATE B-3




SUMMARY OF LABORATORY TEST RESULTS

Geotechnical Consultant's Name: Geotech Engineering and Testing

PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX

COH WBS NUMBER: R-000265-081-4

CONSULTANT PROJECT NUMBER: 14-543E

LEGEND:

SS = SPLIT SPOON SAMPLE
AG = AUGER CUTTINGS

SPT = STANDARD PENETRATION TEST

PL = PLASTIC LIMIT
Pl'= PLASTIC INDEX

UU = TRIAXIAL COMPRESSION

SAMPLE ATTERBERG
LIMITS SHEAR STRENGTH (TSF)
DEPTH (FT)
WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT( | DENSITY [ LL | PL | PI | PASSING | COMPRESSION | (CONFINING PENETRO
NO. [ No.| Top |Botom| TYPE | sPT %) et | )| )] %) | SIEVE 200 (%) TEST PRESSURE. TSF)| TORVANE | METER TYPE OF MATERIAL
|z 1 0 2lup 20 108 0.87 0.62 0.56|Fat Clay (CH)
2 2 4lup 2 0.68 0.31|Fat Clay (CH)
3 4 [ 24 73| 22| 51 95 15 1.5|Fat Clay (CH)
4 6 8lup 18 15 1.5|Fat Clay (CH)
5 8 10]up 25 0.75 0.62|Fat Clay (CH)
_ _ NOTES:
UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT

PLATE B-4




SUMMARY OF LABORATORY TEST RESULTS

Geotechnical Consultant's Name: Geotech Engineering and Testing

PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX

COH WBS NUMBER: R-000265-081-4

CONSULTANT PROJECT NUMBER: 14-543E

LEGEND:

SS = SPLIT SPOON SAMPLE

AG = AUGER CUTTINGS

SPT = STANDARD PENETRATION TEST

PL = PLASTIC LIMIT
Pl = PLASTIC INDEX

UU = TRIAXIAL COMPRESSION

SAMPLE ATTLlEn;?;RG SHEAR STRENGTH (TSF)
DEPTH (FT) WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT( | DENSITY | LL | PL | PI | PASSING | coMPRESSION | (CONFINING PENETRO
NO. | NO.| Top |Botom| TYPE [ SPT [ %) oct) | )| (%) | () | SIEVE 200 (%) TEST  |PRESSURE.TSF)| TORVANE | METER TYPE OF MATERIAL

les 1 0 2|lup 13 a6| 18] 28 76 0.88 0.78|Lean Clay with Sand (CL)
2 2 afup 16 15 15|Fat Clay (CH)
3 4 6|up 17 15 1.5|Fat Clay (CH)
4 6 8|lup 17 0.88 0.85|Fat Clay (CH)
5 s|  10lup 17 550 20| 35 0.75 0.69Fat Clay (CH)
6| 10 12Jup 25 0.75 0.62|Fat Clay (CH)
71 12| 14Jup 20 0.88 0.78Fat Clay (CH)
s| 14 16lup 20 05 0.39|Fat Clay (CH)
of 16| 18Jup 17 075 0.69|Fat Clay (CH)
10 18]  20lup 19 44| 18] 26 81 15 1.5|Lean Clay with Sand (CL)
1] 23| 25lup 19 05 0.39|Lean Clay with Sand (CL)
12| 28]  30lup 13 121 236 15 1.5|Lean Clay with Sand (CL)
13 33| 3slup 17 112 1.01|Lean Clay with Sand (CL)
14| 38| 4olup 15 112 1.08|Lean Clay with Sand (CL)
15| 43| 4s|lup 16 075 0.62|Lean Clay with Sand (CL)
16| 48]  s0lup 31 o| o3| 21| 42 056 075 0.62|Fat Clay (CH)
17 s3] sslup 25 15 1.5|Fat Clay (CH)
18] s8]  eolup 23 15 15|Fat Clay (CH)
19| 63|  e5luD 23 15 1.5|Fat Clay (CH)

UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT NOTES:

PLATE B-5




SUMMARY OF LABORATORY TEST RESULTS PROJECT NAME: SIMS NORTH WWTP WASTE AND DEBRIS OFFLOADING & DISPOSAL STATION, COH, TX
COH WBS NUMBER: R-000265-081-4
Geotechnical Consultant's Name: Geotech Engineering and Testing CONSULTANT PROJECT NUMBER: 14-543E
SAMPLE ATTLlEmRﬁgRG SHEAR STRENGTH (TSF)
DEPTH (FT) WATER DRY PERCENT | UNCONFINED UU TEST POCKET
BORING CONTENT(| DENSITY | LL | PL | PI | PASSING | COMPRESSION [ (CONFINING PENETRO
NO. | NO.| Top |Bottom| TYPE | SPT %) (pct) | (%) | (%) | (%) | SIEVE 200 (%) TEST PRESSURE. TSF)| TORVANE | METER TYPE OF MATERIAL
Is-6 1 0 2|uD 14 15 1.5|Fat Clay (CH)

2 2 4{up 17 15 1.5|Fat Clay (CH)
3 4 6|uD 19 55 20| 35 92 15 1.5|Fat Clay (CH)
4 6 8lupD 13 15 1.4|Fat Clay (CH)
5 8 10{UD 26 062 0.56|Fat Clay (CH)
6 10 12|uD 22 05 0.46|Fat Clay (CH)
7 12 14]ub 22 103| 51| 19| 32 0.84 1.12 1.01|Fat Clay (CH)
8 14 16{UD 25 05 0.39|Fat Clay (CH)
9 16 18{UD 23 0.38 0.31|Fat Clay (CH)
10 18 20{uD 21 05 0.39|Fat Clay (CH)
11 23 25|UD 18 075 0.69|Lean Clay with Sand (CL)
12 28 30]ub 19 371 17| 20 0.88 0.78|Lean Clay with Sand (CL)
13 33 35|uD 18 0.39 0.31]Lean Clay with Sand (CL)
14 38 40[up 13 119 112 15 1.4|Lean Clay with Sand (CL)
15 43 45[UD 19 093 0.93|Lean Clay with Sand (CL)
16 48 50]uD 18 093 0.93|Lean Clay with Sand (CL)
17 53 55|UD 33 571 20| 37 078 0.78|Fat Clay (CH)
18 58 60JuD 27 093 0.93|Lean Clay (CL)
19 63 65|UD 23 92 093 0.93|Lean Clay (CL)

UD = UNDISTURBED SAMPLE, EXTRUDED IN FIELD LL = LIQUID LIMIT NOTES:

SS = SPLIT SPOON SAMPLE PL = PLASTIC LIMIT

HEOEND ], 6 - AUGER cUTTINGS P = PLASTIC INDEX
SPT = STANDARD PENETRATION TEST UU = TRIAXIAL COMPRESSION

PLATE B-6
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