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1 EXECUTIVE SUMMARY

HV]J Associates, Inc. was retained by Walter P Moore and Associates, Inc. to provide geotechnical
recommendations for the proposed reconstruction of Almeda Road from Old Spanish Trail (OST)
to South MacGregor in Houston, Texas. The project also involves sanitary sewer replacement
crossing Almeda Road at the intersection of Dixie Road and also water line replacement along
Almeda Road between Lockett Street and Holcombe Boulevard. Based on the information
provided to us by Walter P Moore and Associates, Inc., we understand that the invert depth of the
water line is about 7 feet below the existing grade at most locations, and 17 feet below the existing
grade near the sanitary sewer location, and the invert depth of the sanitary sewer line is at
approximately 10 feet below the existing grade. Based on the information provided to us by Walter
P Moore and Associates, Inc., we also understand that open cut techniques will be used for the
installation of the utility lines. A site vicinity map showing the approximate project location is
presented on Plate 1 of the report.

The purpose of this study is to provide geotechnical recommendations for utilities replacement
using open cut techniques. Design of pavement cross section is beyond our scope and will be
performed by TxDOT as mentioned in our proposal dated November 12, 2010 (Revised September
13, 2012). The field and laboratory investigations study performed for the pavement reconstruction
were in accordance with TxDOT Geotechnical Manual dated December, 2012 and for utilities
replacement were in accordance with the City of Houston, Department of Public Works and
Engineering Design Manual Chapter 11 “Geotechnical and Environmental Requirements” dated
July, 2012.

Based on the subsurface conditions revealed by the soil borings, the findings and recommendations
of this report are summarized below:

1. At the design invert depth, the soil consisted mainly of firm and stiff clay as illustrated in the
boring logs. At this level, the soil consisted predominantly of lean clay at B-1, B-3, and B-4, and
of fat clay at boring B-2. At the location of the sewer line (B-4), stiff fat clay was observed at the
invert depth corresponding to approximately 10 feet. The subsurface soils at the site generally
comprise firm to stiff cohesive fat clays and firm to very stiff lean clays in the upper 12 feet at
borings B-1, B-2, and B-3. At boring B-4, stiff to very stiff lean and fat clay were encountered up
to a depth of approximately 33 feet. Fill material comprising of sand with shells and gravel was
encountered at the top 2 feet at borings B-4 and P-2. Fill material consisting of sandy clay with
shells and rocks was observed at top 2 feet at boring P-1 and also between 3 to 5 feet at boring
P-2. Ferrous and calcareous nodules were encountered at various depths in most of the borings.

2. A review of surface faults was made from geologic literature and available in-house records.
Based on our review, Pierce Junction salt dome is located at about 3.5 miles south of the project
site and Memorial Park fault is located at about 4 miles northwest of the project site. We believe
that faulting may not impact the project site. A detailed fault study is beyond the scope of our
work.

3. Groundwater was not encountered at any of the borings during drilling operations except at
boring B-4, which is a deeper boring. One piezometer was installed at boring location B-4 (PZ-
1) and the 24-hour water level reading was recorded at 28.0 feet. Piezometer installation records
and groundwater level data are provided in Appendix C.



4. Recommendations for replacement of sanitary sewer and water line using open cut techniques
are presented in this report.

5. The existing pavement was cored at eight locations and the core data revealed three different
types of pavement sections: 1- Asphalt over crushed concrete, 2- Asphalt over concrete, and 3-
concrete over either stabilized sand or crushed concrete. In the case were asphalt was placed
over crushed concrete (Borings C-2, C-4, and C-0), the asphalt thickness varied between 6 and
12 inches, and the crushed concrete varied between 4 and 12 inches. In the case where asphalt
was placed over concrete (Borings C-1, C-3, and C-5), the asphalt thickness varied between 2 to
3 inches, and the concrete thickness varied between 9 and 10 inches. In this case, the concrete
itself was placed over crushed concrete in the section corresponding to boring C-1. In the case
of concrete over stabilized sand / crushed concrete (Borings C-7 and C-8), the observed
stabilized base thickness was approximately 6 inches and the concrete layer varied in depth
between 6 and 9 inches. At the location of the pavement borings (P-1 to P-4), sandy clay with
sand and rocks were predominantly observed. Similar conditions were observed near the
surface at boring B-4. At borings B-1 to B-3 fat clay was encountered and could be
encountered in some locations beneath the pavement. More Details on the existing pavement
thickness are presented in Section 8.2 of this report.

Please note that this executive summary does not fully relate our findings and opinions. Those
findings and opinions are only presented through our full report.



2 INTRODUCTION

2.1 Project Description

HV]J Associates, Inc. was retained by Walter P Moore and Associates, Inc. to provide geotechnical
recommendations for the proposed reconstruction of Almeda Road from Old Spanish Trail (OST)
to South MacGregor in Houston, Texas. The project also involves sanitary sewer replacement
crossing Almeda Road at the intersection of Dixie Road and also water line replacement along
Almeda Road between Lockett Street and Holcombe Boulevard. Based on the information
provided to us by Walter P Moore and Associates, Inc., we understand that the invert depth of the
water line is about 7 feet below the existing grade at most locations, and 17 feet below the existing
grade near the sanitary sewer location, and the invert depth of the sanitary sewer line is at
approximately 10 feet below the existing grade. Based on the information provided to us by Walter
P Moore and Associates, Inc., we also understand that open cut techniques will be used for the
installation of the utility lines. A site vicinity map showing the approximate project location is
presented on Plate 1 of the report.

2.2 Geotechnical Investigation Program

The major objectives of this study were to gather information on subsurface conditions at the site
and to provide recommendations for the proposed utilities and pavement reconstruction. The field
and laboratory investigations study performed for the pavement reconstruction were in accordance
with TxDOT Geotechnical Manual dated December, 2012 and for utilities replacement were in
accordance with the City of Houston, Department of Public Works and Engineering Design Manual
Chapter 11 “Geotechnical and Environmental Requirements” dated July, 2012. The objectives were
accomplished by:

e  Drilling eight soil borings to depths ranging from 5 to 55 feet below the existing grade to
determine soil stratigraphy and to obtain samples for laboratory testing. The 55 feet boring
was drilled at the location of the sewer line assuming a depth of 36 feet based on our
understanding of the information available at the time of the preparation of the proposal.
When preparing the report, the invert depth at this location for the sewer line was found to
be 10 feet based on the drawings provided to us by Walter P Moore and Associates, Inc.

° Installing one piezometer to gain an understanding of the groundwater conditions at the
site and to evaluate the potential need for dewatering during construction.

e  Performing laboratory tests to determine physical and engineering characteristics of the
soils.

e  Performing engineering analyses to develop design guidelines and recommendations for
the proposed pavement reconstruction and utilities replacement.

Subsequent sections of this report contain descriptions of the field exploration, laboratory-testing
program, general subsurface conditions, design recommendations, and construction considerations.

3 FIELD INVESTIGATION

3.1 Geotechnical Borings
The field exploration program undertaken at the project site was performed between May 10, 2013
and May 13, 2013. Subsurface conditions were investigated by drilling eight soil borings to depths



ranging from 5 to 55 feet below the existing grade. The pavement was cored at eight locations near
to the borings and the pavement thickness information was obtained.

All boreholes excluding the one with the piezometer were backfilled with cement grout by tremie
method in accordance with the City Guidelines and patched at the surface where applicable. The
piezometer was plugged after obtaining the 30 day water level reading. Approximate boring
locations are presented on Plates 2A to 2G of the report.

3.2 Survey Data

Based on the survey information provided to us by Walter P Moore and Associates, Inc. according
to the Texas State Plane Coordinate System, the station number, offset distance, ground surface
elevation and coordinates for all the borings is presented below.

Boring Base Line Station Offset, Northing, Easting, Gr(?und
Number Number feet feet feet Elevation, feet
P-1 Af{g;ga 13+83.20 22.01' LT 13,820,672.87 3,115,631.14 44.25
P-2 Af{g;ga 2342052 25.63'RT 13,821,566.62 3,115917.56 44.82
P-3 A};ngzga 59+98.97 19.10'LT 13,825,135.90 3,116,808.09 38.86
P-4 A};ngzga 67+69.80 591'LT 13,825,878.92 3,117,014.10 39.44
B-1 A};ngzga 33+00.42 7.40'LT  13,822,522.43 3,116,136.12 42.47
B-2 Aéngzga 38+01.30  0.81'RT  13,823,004.62 3,116271.94 43.14
B-3 A}l{gzdda 44+00.24 215 RT  13,823,583.36  3,116,426.14 43.42
B-4 A}l{gzdda 52+56.82 27.05'RT 13,824,405.71 3,116,667.57 41.29

3.3 Sampling Methods

Soil samples were obtained continuously to the termination depth of the borings except at boring B-
4 where samples were obtained continuously to a depth of 20 feet and then at 5 foot intervals
thereafter to the termination depth of the borings. Cohesive soil samples were obtained with a
three-inch thin-walled (Shelby) tube sampler in general accordance with ASTM D-1587 standard.
Each sample was removed from the sampler in the field, carefully examined and then classified. The
shear strength of the cohesive soils was estimated by a hand penetrometer in the field. Cohesionless
soils were sampled with the split spoon sampler in accordance with ASTM D 1586 standard.
Suitable portions of each sample were sealed and packaged for transportation to our laboratory.

The TxDOT cone penetrometer test was performed at the termination depth of pavement borings
(P-1 to P-4). The TxDOT cone test is used to determine the relative density or consistency of a soil
material. The test involves driving a 3-inch diameter cone with a 170-pound hammer, which is
dropped for a distance of 2 feet. The cone is seated and driven to 12 blows or 12 inches whichever
comes first. Then, it is driven for two consecutive 6-inch increments and the blow counts for each
increment are noted. In hard materials, the cone is driven with the resulting penetration in inches



recorded for the 50 blows. The number of blows for each 6-inch increment and/or the amount of
penetration for each 50 blows is presented on the boring logs presented in Appendix A

Detailed descriptions of the soils encountered in the borings are given on the boring logs presented
in Appendix A. A key to the soils classification and symbols used in the boring logs is also
presented in Appendix A.

3.4 Water Level Measurements

Groundwater was not encountered at any of the borings except at boring B-4 during drilling
operations. One piezometer was installed at boring location B-4 (PZ-1) to observe 24-hour and 30-
day water level readings. Piezometer installation records and groundwater level data are provided in
Appendix C. Appendix C also includes the “Well Report” and the “Plugging Report”. The well was
plugged using the “tremmie pipe cement from bottom to top” plugging method.

4 LABORATORY TESTING

Selected soil samples were tested in the laboratory to determine applicable physical and engineering
properties. All tests were performed according to the relevant ASTM Standards. These tests
consisted of moisture content measurement, pocket penetrometer, percent passing No. 200 sieve,
Atterberg limits, unconsolidated undrained compression and unit dry weight tests.

The Atterberg limits and percent passing number 200 sieve tests were utilized to verify field
classification by the Unified Soils Classification System, and the unconsolidated undrained
compression tests was performed to obtain the undrained shear strength of the soil. The type and
number of tests performed for this investigation are summarized below:

Type of Test Number of Tests

Moisture Content (ASTM D2216) 46
Atterberg Limits (ASTM D4318) 20
Percent Passing No. 200 Sieve (ASTM D1140) 14
Pocket Penetrometer 31
Unconsolidated Undrained (UU) (ASTM D 2850 18
Unit Dry Weight (ASTM D 2166/2850) 18
Standard Proctor (ASTM DG698) 1

Laboratory CBR (ASTM D1883) 1

The laboratory test results are presented on the boring logs in Appendix A. A summary of
laboratory test results are provided in Appendix B. Standard proctor and CBR test results are
presented in Appendix D.

5 SITE CHARACTERIZATION

5.1 General Geology

There are two major surface geological formations that exist in the Houston area: the Beaumont
formation and the Lissie formation. The Beaumont formation is a relatively younger formation
generally found to the southeast of the Lissie formation. The Beaumont formation dips
southeastward and extends beneath beach sand and waters of the Gulf of Mexico as far as the
continental shelf. The project site is located in an area where the Beaumont formation is typically
encountered.



The Beaumont formation was deposited on land near sea level in flat river deltas and in inter-delta
regions. Soil deposition occurred in fresh water streams and in flood plains (as backwater marsh and
natural levees). The courses of major streams and deltaic tributaries changed frequently during the
period of deposition, generating within the Beaumont clay a complex stratification of sand, silt and
clay deposits. Frequently, stream courses were diverted significant distances from a given point in a
backwater marsh, and the water overlying the soil would evaporate since it was cut off from a
drainage path. Such water, which would be highly alkaline, would precipitate large nodules of
calcium carbonate (calcareous nodules) throughout the surface of evaporation. With the coming of
the Second Wisconsin Ice Age, the nearby sea withdrew, leaving the formation several hundred feet
above sea level and permitting the soil to desiccate. The process of desiccation compressed the
clays in the formation such that they became significantly overconsolidated to a large depth. In
addition to preconsolidating the soil, the process of desiccation, together with the later rewetting,
produced a network of fissures and slickensides that are now closed but which represent potential
planes of weakness in the soil.

5.2 Geologic Faulting

The tectonic history of the Texas Gulf Coast includes a relatively stable depositional cycle since the
Cretaceous Period (about 65 million years). During this period the area has been subjected to
deposition of clays, silts, and sands resulting in over 30 thousand feet of sedimentary rocks.
Underlying this clastic sequence are salt formations, which have migrated upwards to produce the
typical salt dome features associated with the Texas Gulf Coast. In conjunction with salt movement,
dewatering and compaction of some of the deeper sediments in the basin have resulted in the
development of growth faults.

A review of surface faults was made from geologic literature and available in-house records. Based
on our review, Pierce Junction salt dome is located at about 3.5 miles south of the project site and
Memorial Park fault is located at about 4 miles northwest of the project site. We believe that
faulting may not impact the project site. A detailed fault study is beyond the scope of our study.

5.3 Soil Stratigraphy

Our interpretation of soil and groundwater conditions at the project site is based on information
obtained at the boring locations only. This information has been used as the basis for our
conclusions and recommendations. Significant variations at areas not explored by the project boring
may require reevaluation of our findings and conclusions.

At the design invert depth, the soil consisted mainly of firm and stiff clay as illustrated in the boring
logs. At this level, the soil consisted predominantly of lean clay at B-1, B-3, and B-4, and of fat clay
at boring B-2. At the location of the sewer line (B-4), stiff fat clay was observed at the invert depth
corresponding to approximately 10 feet. The subsurface soils at the site generally comprise firm to
stiff cohesive fat clays and firm to very stiff lean clays in the upper 12 feet at borings B-1, B-2, and
B-3. At boring B-4, stiff to very stiff lean and fat clay were encountered up to a depth of
approximately 33 feet. Also, at boring B-4, cohesionless medium dense clayey sand was encountered
at deeper location (below 33 feet) followed by sandy lean clay and fat clay to the termination depth
of the boring. Fill material comprising of sand with shells and gravel was encountered at the top 2
feet at borings B-4 and P-2. Fill material consisting of sandy clay with shells and rocks was observed
at top 2 feet at boring P-1 and also between 3 to 5 feet at boring P-2. Ferrous and calcareous
nodules were encountered at various depths in most of the borings.

At the location of the pavement borings (P-1 to P-4), sandy clay with sand and rocks were
predominantly observed. Similar conditions were observed near the surface at boring B-4. At
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borings B-1 to B-3 fat clay was encountered and could be encountered in some locations beneath
the pavement.

Details of the subsurface stratigraphy encountered in the borings are shown on the boring logs
presented in Appendix A.

5.4 Groundwater Conditions

Groundwater was not encountered at any of the borings except at boring B-4 during drilling
operations. During drilling, the water level was observed at a depth of 20 feet at B-4. One
piezometer was installed at boring location B-4 (PZ-1) and the 24-hour water level reading was
recorded at 28 feet. Piezometer installation records and groundwater level data are provided in

Appendix C.

It should be noted that groundwater levels determined during drilling may not accurately reflect the
true groundwater conditions, and therefore should only be considered as approximate.
Groundwater levels measured in open standpipe piezometers are, on the other hand are more
accurate; however, these readings will fluctuate seasonally and in response to rainfall. Other factors
that might impact piezometric groundwater levels include leakage from existing water lines, storm
sewers and/or sanitary sewers.

6 UTILITY DESIGN CRITERIA AND RECOMMENDATIONS FOR OPEN CUT
TECHNIQUES

6.1 General

The project involves the replacement of a 40 feet segment of sanitary sewer crossing Almeda Road
at the intersection of Dixie Road and about 1,200 feet of water line along Almeda Road between
Lockett Street and Holcombe Boulevard. We understand that the invert depth of the water line is
about 7 feet below the existing grade at most locations, and 17 feet below the existing grade near the
sanitary sewer location, and the invert depth of the sanitary sewer line is at approximately 10 feet
below the existing grade. Boring, B-4 was drilled within the close vicinity of both the sanitary sewer
and the water line where as the borings B-1, B-2 and B-3 were drilled only for the water line
replacement. Our recommendations for the installation of utilities using open cut techniques are
presented below.

6.2 Geotechnical Parameters

Geotechnical design parameters are presented in the following table. Design parameters given in
the table are based on field and laboratory test data obtained at boring locations drilled for the water
lines at the approximate invert depth. It must be noted that because of the nature of the soil
stratigraphy at this site, parameters at locations away from the borings may vary substantially from
values reported in the table.



Soil Total Undrained Allowable E',

Boring  Street Ap pIrr?xlglate Description at ~ Unit Shear Bearing  Long
No. Name Dep‘tfﬁ (fo) Invert Depth Weight Strength  Pressure Term
(peh) (psh) (psh) (psi)
pq  Almeda 7 Stiff Lean Clay 103 1,600 2,600 600
Road
po  Almeda 7 Firm Fat Clay 117 1,000 1,600 300
Road
B-3 AIl{meda 7 Firm Lean Clay 128 1,000 1,400 300
oad
pq  Almeda 10 Sanitary o oo Clay 128 1,000 1,600 300
Road Sewer)
B4 Almeda 17 Water g o0 Cly 128 1,000 1,600 300
Road Line)

The values shown in the above table represent our interpretation of the soil properties based on the
available laboratory and field test data. Use of the soil properties shown above may or may not be
appropriate for a particular analysis, since choice of design parameters often depends on whether
total or effective stress analysis is used, rate of loading, duration of loading, geometry of loaded area,
and other factors. The total unit weight values shown above represent our interpretation of soil unit
weight at natural moisture content. The undrained shear strength and allowable bearing pressure
values represent our interpretation of the shear strength in clay soils based primarily on the results of
unconsolidated undrained compression tests and hand penetrometer tests. The allowable bearing
pressures include a factor of safety of three.

6.3 Pipe Design

The loads imposed on underground pipes depend principally upon the method of installation, the
weight of overburden soils, roadway traffic load, and loads due to existing surface structures. For
design of rigid pipes installed using open-cut excavation methods, loads due to overburden and
traffic can be determined from Plate 3.

The traffic load applied to the pipe can be calculated using 85% of wheel load with an impact factor
of 1.5 for one foot of soil cover, 50% of wheel load with an impact factor of 1.35 for 2 feet of
cover, and 30% of wheel load with an impact factor of 1.15 for 3 feet of cover. This results in a
total design traffic load on the pipe or box culvert of about 1.28, 0.68 and 0.35 times the wheel load
for 1, 2 and 3 feet of cover, respectively. For pipes with four or more feet of cover, the traffic loads
may be taken as a surcharge equivalent to 250 psf.

The design of flexible pipes requires the modulus of soil reaction of the native soil (Ey’) in the
trench wall as input. The E,’” values are based on empirical relationships to the soil consistency as
defined by unconfined compression tests for cohesive soils. En’ values for the native soils are
presented in the table above. The Ey’ values for short-term conditions in cohesive soils may be
assumed to be 1.5 times the long-term values. These values are based on the soil data obtained at
the boring locations only and may be used for the noted invert depth zone.

6.4 Open Cut Bedding and Backfill

Pipe Bedding. Pipe bedding should be performed according to City of Houston Standard
Specification Section 02317, part 3.07 with item (J) for the water lines and item (K) for the sanitary
sewers not constructed of HDPE (High Density Polyethylene). Water line installed using open-cut
trenches should be placed using City of Houston Drawing No. 02317-04. The sanitary sewer may
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be installed according to City of Houston Standard Drawing Nos. 02317-01, which is the typical
cross section in the case of dry or wet stable trench, 02317-02, for wet stable trench where
dewatering not used according to City of Houston Standard Specification 02317 item 3.07B, and
02317-08 for the shafts/manholes. Knowing that the water depth observed during drilling was at 20
feet, and after 24 hours at 28 feet, we do not expect the ground water to be above the trench bottom
during construction and thus we do not expect ground water control measures to be needed and
thus Drawing Nos. 02317-01 should be followed.

The excavations should be performed with equipment capable of providing a relatively clean bearing
area. Stable soils are essential to provide a strong base during construction. In addition, stable soils
enhance trench bottom stability, support for bedding compaction, and minimize possible pipe
settlement. Whenever soft foundation soils are encountered during trench excavation, in accordance
with section 02317, item 3.07.C, we recommend over excavating 3 feet below the base of the
foundation and replacing with on-site soils or approved bedding material compacted to at least 95%
of maximum dry density determined by ASTM D698 in loose lifts not exceeding 8 inches.

Trench Backfill. Trench backfill for utilities should be in accordance with Section 02317, Excavation
and Backfill for Utilities, and in particular item 3.09 of the City of Houston Standard Specifications,
January 2011. Backfill around the sanitary sewers should be in accordance with the provisions that
are explained in the City of Houston Standard Details on Drawing Nos. 02317-01, knowing that the
water table is below the bottom of the trench, and 02317-08 for the manholes. The water line
backfill should be in accordance with Drawing No. 02317-04.

Pipe embedment should be in accordance with Section 02317 and the material used should be in
accordance with City of Houston Standard Specification Sections 02320.

Trench zone backfill is that portion of trench backfill that extends vertically from the top of pipe
embedment up to pavement subgrade or up to final grade when not beneath pavement. Trench
zone backfill for utilities may consist of bank run sand, select fill, or random backfill material as
specified in City of Houston Standard Specification Section 02320.

6.5 Thrust Force Design Recommendations

Piping System Thrust Restraint. Unbalanced thrust forces will be developed in water lines due to
changes in direction, cross-sectional areas, or when the pipe is terminated. These forces may cause
joints to disengage if not adequately restrained. There will be a slight loss of head due to turbulence
in bends in the pipes. This loss will cause a pressure change across the bend, but it is usually small
enough to be neglected.

The thrust force may require more reaction than is available just from the pipe bearing against the
backfill. In order to prevent intolerable movement and overstressing of the pipe, suitable
buttressing should be provided. In general, thrust blocks, concrete encasement, restrained joints and
tie rods are common methods of providing reaction for the thrust restraint design. The thrust
restraint design provisions described in this section are based on the American Water Works
Association (AWWA) Manual M9 (2008) Concrete Pressure Pipe.

Various types of thrust restraint systems are used depending on the type of pipes and installation
conditions. The thrust force at the bends should be evaluated based on the procedures described in
Chapter 9 of AWWA manual M9.



Frictional Resistance. The unbalanced force produced by grade and alignment changes can also be
resisted by friction on the pipe. The length of pipe will be formed by tying or welding joints
together for the distance required to develop adequate capacity or by encasing the pipe in concrete.
The resisting frictional force, Fy is computed, for most cases, as

Fr = f QW+ Wy+Wp)
Where:
t = Coefficient of friction between pipe and soil
We = Weight of soil over pipe in Ib/ft
Wy = Weight of contained water in 1b/ft
Wp = Weight of pipe in Ib/ft

The friction value depends on the material in contact with the pipe and the soil used in the backfill
around the pipe. For pipe surrounded by compacted sand or crushed stone, the friction between
the pipe and soil may be based on a friction angle of 30 degrees. The allowable coefficient of
friction, f, of 0.28, 0.23 and 0.18 can be used for concrete, steel and PVC pipes, respectively. This
value includes a factor of safety of 2.0. The weight of soil above the pipe will depend on the soil
unit weight and the pipe depth. For compacted soils used for backfill, a total unit weight of 125 pct
can be used.

In low cover situations, where depth of cover is less than 50% of pipe diameter, we should be
contacted to evaluate the impact of shallow cover on thrust resistance.

Tied joints are used to transmit thrust across joints. These ties may be welded or harnessed joints.
Joints may be welded in the field in order to transmit the thrust involved. Information concerning
types of harnessed joints available and size and pressure limitations can be obtained from the pipe
manufacturers.

7 UTILITY CONSTRUCTION RECOMMENDATIONS

7.1 General

This section is intended to address issues that might arise during construction. Our
recommendations are intended for use as guidelines in dealing with particular soil conditions. The
topics addressed in this section include trench excavation stability, groundwater control, and open-
cut construction considerations.

The recommendations contained herein are not intended to dictate construction methods or
sequences. Instead they are provided solely to assist designers in identifying potential construction
problems related to excavation, based upon findings derived from sampling. Depending upon the
final design chosen for the project, the recommendations may also be useful to personnel who
observe construction activity.

Prospective contractors for the project must evaluate potential construction problems on the basis
of their review of the contract documents, their own knowledge of and experience in the local area,
and on the basis of similar projects in other localities, taking into account their own proposed
methods and procedures.



7.2 Open Cut Excavation Considerations

Excavations should satisfy two requirements. First, the soils above final grade must be removed
without disturbing the soil below, which will support constructed facilities. Second, the sides of the
excavation must be stable to prevent damage to adjacent streets and facilities as a result of either
vertical or lateral movements of the soil. In addition, a satisfactory excavation procedure must
include an adequate construction dewatering system to lower and maintain the water level at least a
few feet below the lowest excavation grade.

Excavation Stability. Excavations shall be shored, laid back to a stable slope or some other
equivalent means may be used to provide safety for workers and adjacent structures. Earth
pressures for braced excavations are presented on Plate 4. Assessment of the need for excavation
sloping, use of trench boxes, or other measures required to provide a stable excavation, and the use
of approptiate construction practices and/or equipment is the contractot’s responsibility. The
following comments are intended to represent common solutions to stability problems encountered
in similar soil conditions in the Houston area, and may not be construed as excavation system design
recommendations. The excavation operations shall be performed in accordance with 29 CFR Part
1926 subpart P, as amended, including rules published in the Federal Register, Vol. 54, No. 209,
dated October 31, 1989, as a minimum. In addition, the provisions of legislation enacted by the
Texas Legislature and City of Houston should be satisfied.

) OSHA Soil Type
ng‘lg Street Name  Station No. Depth of Trench (ft.)
0-5 5-10 10-15 15-20
B-1 Almeda Road 33+00.42 B B - -
B-2 Almeda Road 38+01.30 C B - -
B-3 Almeda Road 44+00.24 B B - -
B-4 Almeda Road 52+56.82 C B B B

In general, it is our opinion that the pressure distribution (for braced walls) should be used for
design of sheeting or trench boxes. To reduce the potential for ground movement adjacent to the
top of the excavation, the bracing should be preloaded in stages as the excavation is deepened. The
detailed earth pressure diagram is presented on Plate 4.

The planned construction will be performed along alignments near existing utility installations
(either crossing or paralleling the new alighments). The contractors should be aware of potential
excavation stability problems while working in the vicinity of old trenches and the excavation system
should be designed to accommodate this weak material (trench backfill).

The vertical walls of excavations should be located a safe distance from existing utilities in order to
prevent movement in the soil mass behind the excavation that may adversely affect the utilities. We
recommend that the horizontal distance should be 4 feet for excavation depths of up to 10 feet.

7.3 Select Fill and General Earthwork Recommendations

The select fill required to raise the grade or backfill should consist of sandy clay with a liquid limit
less than 40 and a plasticity index between 8 and 20. Fill material that is used should be placed in
loose lifts not exceeding eight inches and should be compacted to 95 percent of standard Proctor
maximum dry density as determined by ASTM D698.



7.4 Spoil Disposal

Spoil from construction will be generated from trench excavations. Soils that will be excavated from
this project area will consist primarily of cohesive soils. Economically, possible uses of the cohesive
spoil material may be limited to land reclamation, site grading, and final cover in sanitary landfill
operations. These soils may not be suitable for use in engineered fill.

7.5  Groundwater Control

Based on our field investigation, we do not expect the groundwater seepage during excavation up to
10 feet. However, it depends upon the groundwater conditions at the time of construction.
Assessment of the need for groundwater control and installation of appropriate dewatering
equipment is the contractor's responsibility. The following comments are intended to represent
common solutions to groundwater control problems encountered in similar soil conditions in the
Houston area, and may not be construed as dewatering system design recommendations. A
conventional pump and sump arrangement may be adequate if water bearing cohesive soils are
encountered during trench excavations. Well points or eductors may be utilized to lower the
groundwater level to at least three feet below the excavation level where water bearing cohesionless
soils are encountered. Well points are generally not effective below about 15 feet beneath the top of
the well point, and deeper dewatering requires deep wells with submersible pumps and eductors.

Control of groundwater should be accomplished in a manner that will preserve the strength of the
foundation soils, will not cause instability of the excavation, and will not result in damage to existing
structures. Where necessary, the water will be lowered in advance of excavation by pump and sump
arrangement, wells, well points, or similar methods. Open pumping should not be permitted if it
results in boils, loss of fines, softening of the subgrade, or excavation instability. Discharge should
be arranged to facilitate sampling by the owner's representative or engineer.

8 EXISTING PAVEMENT DESCRIPTION

8.1 General

We understand that the project involves reconstruction of Almeda Road between from Old Spanish
Trail (OST) to South MacGregor Way in Houston, Texas. Our scope is limited to provide field,
laboratory test results and to obtain existing pavement thickness. Design of pavement cross section
is beyond our scope and will be performed by TxDOT as mentioned in our proposal dated

November 12, 2010 (Revised September 13, 2012).
8.2 Existing Pavement Thickness

The existing pavement within the project area was cored at eight locations as shown on Plates 2A to
2G. The existing pavement structure and thickness are presented in the following table:

10



Total Asphalt Concrete

Thickness Thickness Thickness Base Thickness and

Coring Approximate

No. Station No. (inch) (inch) (inch) Description

6 crushed concrete and
Gl 13+83.20 &4 3 ? 6” stabilized sand
C-2 23+20.52 18 6 - 12" crushed concrete
C-3 33+00.42 12 2 10 -
C-4 38+01.30 16 12 - 4” crushed concrete
C-5 44+00.24 12 2 10 -
C-6 50456.82 24 9 i 97 crushgﬂ concrete and

shell

C-7 59+98.97 15 - 9 6” stabilized sand
C-8 67+69.89 12 - 6 6” crushed concrete

8.3 Moisture Density Relationship

Based on the results of the standard Proctor test presented on Plate D-1 of Appendix D, the
maximum dry density of the composite sample was determined to be 107.6 pounds per cubic foot
(pct) at optimum moisture content of 16.6 percent.

8.4 CBR Value

One California Bearing Ratio (CBR) test was performed on the composite sample obtained from all
the boring locations at the top 2 feet below pavement. A design CBR of 1.8 was estimated at 95%
of the maximum dry density. The results of the CBR test are presented on Plates D-2 and D-3 of
Appendix D.

9 MONITORING
9.1 Excavation Safety

As required under OSHA regulations, the contractor should provide a “competent person” to
inspect trench excavations daily before the start of work, as needed during the shift, and after every
rainstorm or other hazard increasing occurrence. When the competent person finds evidence of a
hazardous condition, exposed workers should be removed from the hazardous area until the
necessary precautions have been taken to ensure their safety. A competent person means one who
is capable of identifying existing and predictable hazards in the surroundings or working conditions
which are unsanitary, hazardous or dangerous to workers, and who has authorization to take prompt
corrective measures to eliminate them.

9.2 Construction Material Testing

We recommend that backfill be monitored by an accredited testing laboratory to verify that
construction is performed in conformance with project specifications. HV] Associates routinely
provides these services and would be pleased to do so for this project.

10 DESIGN REVIEW

HV]J Associates should be retained to review the final design plans and specifications for this
project. During all excavation, grading and construction phases of this project, HV] should provide
the materials testing verification and observation services so our geotechnical recommendations may
be interpreted and implemented correctly.

11



1 LIMITATIONS

This investigation was performed for the exclusive use of Walter P Moore and Associates, Inc., City
of Houston and Texas Department of Transportation (TxDOT) for the proposed Almeda Road
paving and drainage in Houston, Texas. HV] Associates, Inc. has endeavored to comply with
generally accepted geotechnical engineering practice common in the local area. HV] Associates, Inc.
makes no warranty, express or implied. The analyses and recommendations contained in this report
are based on data obtained from subsurface exploration, laboratory testing, the project information
provided to us and our experience with similar soils and site conditions. The methods used indicate
subsurface conditions only at the specific locations where samples were obtained, only at the time
they were obtained, and only to the depths penetrated. Samples cannot be relied on to accurately
reflect the strata variations that usually exist between sampling locations. Should any subsurface
conditions other than those described in our boring logs be encountered, HV] Associates, Inc.
should be immediately notified so that further investigation and supplemental recommendations can

be provided.

12



PLATES



CITY OF HOUSTON
Department of Public Works and Engineering
" ¢ 1inch = 23146 feet Geographic Information & Management System (GIMS)

s THE CITY DOES NOT WARRANT ITS ACCURACY OR COMPLETENESS.

FIELD VERIFICATIONS SHOULD BE DONE AS NECESSARY.

DISCLAIMER: THIS MAP REPRESENTS THE BEST INFORMATION AVAILABLE TO THE CITY.

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
ASSOCIATES 281.933.7293 Fax

APPROVED BY:
ZA

DATE: 05/21/2013

PREPARED BY:
NL

SITE VICINITY MAP

ALMEDA ROAD PAVING AND DRAINAGE
WBS No. N-000806-0001-3/ CSJ No. 0912-72-072

PROJECT NO.: DRAWING NO.:

HG1018580

PLATE 1




P003W011111002-01\CadiSte\003-1 1002-01-PROU-LA g

Aug 21, 2012 - 10:22am

MATCH LINE STATION 13+50.00

MATCH LINE STATION 18+00.00

EXIST. ROW.

DRIVEWAY o
gmmr
-
GORVEWAY |
STA14+60.67
T

—_

C-1@- G -

—— — e
——

P-1 ﬂ
- 141@ y . 15400 N St 433 16400 _ _ [ 17400 - _ 18

o | J ' C—_———_—

MATCH LINE STATION 18+00.00

=y 2094.66' = -

3 —
x5 pr——
2
g3 -~
. gh
i
|
JEXIST. ROW.
|
1 1
EXIST, ROM.
. <=
——
\—__ s — — — — —— — —
<
S —_—
00 19400 e 20400 21408 T~ Bk aiat 22+00

D ————— ‘
I
|

§ PAYSON STREET
STAZH3977

EXIST. ROM,

STA 18+83.21

€ DRVEWAY

r

&7

20 40

SCALE: HORIZ. 1°=20"
VERT. 1"=2"

-
=

LEGEND

DIRECTION OF TRAFFIC FLOW
(PROPOSED LANE)

EXISTING LANE

MATCH LINE STATION 22+50.00

Tao caon of eistng undaryround e are shou i on oporodiae vcy
nmy The contractor shall con-act the Ltiity Coordinating Comittee ct

7139204567 or 1-B00-000-8344 ond e Gy cf Hostor Dot ek of
Putlic iorks onc engineerng at 532-394- iinimum cf twe werking
doys prior e consbuclicn Lo feld focale il T sanuer shll
determine the esact location of ol existng utilfies befcre commencing work.
He agrees fc be fally responsible for aty and o damages which might be
occasioned 2y his fciure zo exoctly locats ond preserve
any and all Jrderground utifiies.
CAUTION: UNDERGROUND CAS FACIITES
mwdmmmmnrm@nmummm st Phefine
\mmq;dmue)memrmcw fon arly. Senioe fres e usuedly ot

e o s 5 o o o e
e ot I es ot 1l Fe 0 conit s 1o e e T ks

) cor e Uil Cardrdig Cone & 715 234567 o 1-G0D-G03- 6341
T 3 48 s r 1 Crenzton 3 hve 1 07 e e ol oo,
* ek Do 3 oy o vt sk i 712960 1 G an

1 430 pr) Fu'mncdﬂmmmm before e

* Whon Gty mmﬁ'}dhmmlu&xﬁwﬁ\mﬂhmﬁw

focifies, <l eﬂwwlv:ﬂ mal be oummpished i mon-rrechonized waion pocees.

M e ey o npnd, sk st it 2 poidd b e
s 0 prownt OESG Shess on 0 3png.

The cortrodr is tuly recporeibe “or ary chrmnges e by the oonrzer’s folure to

oorte 4 presene frese underyound fodites

WARNING:

et lines Iy adst on the rcpery. W Fvs rot ofapled to etk thoss fines 00

Vi Gkl e, 1 g bk Yo oty e o ol i

lan, Sction 752. ﬁt Srely cade, forkids dl ctiabes in x tings

rmy { of lis cveread fich wito i cgorste for
Tl werky ulh.hg wrbnclas, ue Iaply repants e Ue sy o v s
under b it 0 Sl bl o anen e

Ceterboint Ereryy ot 713
WARNING:
Ihe loomions of I lexs/B facTties e saum in on gpoiz wy ay e
contraer sl detemire e cnmendng wrk. be ocrees o be il
vmﬂ: for ary .m m derroggs, which i he comioned by falle % ety Iode ad

ities
The conlrerder sl qil |%W 2 rinrum of 48 bars pia o coslrudioe o e
undergreund [es fisld located.
Wen cenuine witin cigfreen irckes (18 of o indected oetion of ATAT T/ SN
locilies, ol @uavaias med be ocuvrplistes wing mo-rmechiniasd ecomlion rocsdees. fen

bering, the controcty sl eqpose the ATRT Tas/SUET foclites.
Woen AT Teous/ 0T fxcilfies ore exposed, the controcior wll proie sippot to prevert
drmgstnhwdnddssfuﬂa When ending ner tekechone pries the aoriroctor
shal brme -he pde for
Tie presree o cherre of ATET Teas/SWET undergourd ool ol Jes tkes el mear L.
there are no direct auried cobkes in the aren. Fallor e Direct Burec Cable Procedie fo loccte
the /8T Tovos/SHEF buicd ccblen @ indied 11 the AT T Resoarch and St
Pmr,es for ATET Ters/SNE™ Fodilties.
cortark -he ATE Tews Damoge Prevertion ercger M. focosndt Lee . o

/u’:num or cmal K ct 250ttt com it thers ore qestions abauk boring o
excarcting ner o ATUT Ters/ SIS facltes

NO.| SATE SEVISIONS APP.

INTERIM REVIEW ONLY
Jocurrent Incorolete: Net interded
tor permit or construction.
=ngineer: THUSITHA SILVA, P.E.
S.E. Seriol No.o

.: 82088 —
Jule; 08 /03 /2011

Walter P. Moore and Associates, Inc.
TBFE Firm Registration \o. 1356

T RN R CRES 70 B RGO 1 6
NOVED, CALL CENIERPOIN | A1 /15—,

PRIVATE UTILITY LINES SHOWN

AT LEAST <5 HOURS JEFORE IXCAVATING IN STREET ROM, OR
CASCMCN™S CALL TIIC LONE STAR NQTTICATION 7° 3-223-4587.

Daze:

CortrPalnt Enzryy/Blctic Focltes
G \0 ATROVAL TOR ZONSTRLG-ICN 1€ GIVEN:

Dota:

R el e
Signature volid “ar one

GararPolt Enaras/Cor Fodl Han(ENTX WGORPORA 0

CABLE COMPANY

THUSITHA SILVA P E.
WALTER P MOORE

WALTEL % HOORE Mo associaTES.

reoan. 713.080.7800 ~ax. 715.082.7890
TEPE |

CITY OF HOUSTON

NFPARTWFNT OF PURIIC WORKE ARD FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO 8.
MACGREGOR WAY
PROJECT LAYOUT
STA 13+50 TO STA. 22450

W3S NUMEER OR 0T OF HOUSTON SE DMLY

0 002002 2000 <

DRAWING SCALE

VZRT:  AS NOTED
HORZ: AS NOTED

CITY OF 1IQUSTON PM
MISHELLE RANDON, P.E.

SULLLNO. E

& APPROXIMATE BORING LOCATION
@ APPROXIMATE CORING LOCATION

ASSOC

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

DATE: 5/22/13

APPROVED BY:
MM

PREPARED BY:
NL

PLAN OF BORINGS

ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/ CSJ No. 0912-72-072

PROJECT NO.:

HG1018580

DRAWING NO.:

PLATE 2A




P 10031201 1¢11002-01\CadiSite\003-1 1002-01-PROS-LA dig

Aug 21, 2012 - 10:22am

MATCH LINE STATION 22+50.00

MATCH LINE STATION 27+00.00

EXIST. R.OW.

’
i

Pu.
-
_ m :
__ie.__ P 2____,_-_——--’"‘"?5- ~ _ 5400 e st st __ Ij264‘-00_ _ ~ 27
e e i S —— #_ — e it
—)
o > 2
__ N— % o L T = — — ~ A N Js
: \ B [ = Y\ B ([ -
Cs DE =

EXIST. R.OW.

EXIST. ROM.
|

8T

STA30:50:17

NIE 47 3020°F

P
DRIVEWAY

\
)
N
/

2420.99°

/

RIVEWAY
STA.28+61.00

~

-

DRIVEWAY
STA28+02.77

-~

EXIST, ROM.

=] ¢p

O _— — ~—_]

0000+.2 NOILVLS INIT HOLVN

V
20 40

SCALE: HORIZ. 1°=20"
VERT, {"=2"

LEGEND

DIRECTION OF TRAFFIC FLOW
(PROPOSED LANE)

L

EXISTING LANE

MATCH LINE STATION 31+50.00

Tre location of existing underground uifties are showr in an oporodimate wey
only. The contractor shal conact the Utilty Soordinating Comnittee ct
713923+ ‘f)ﬁl or 1-A(0-663-8344 ond the City cf Hostor Department of
Fu C engincerng ot £30-394-3098 o minmum cf two acrking
daps i i etadn 1y e lorle o T contuer sl
determine the exact location of al exiatng utilifies befcre commencing work.
He agrees tc be fully responsible for aty and al domages which might be
occasioned 2y his fcilure w0 esactly locats and preserve

any and all ndercround utifes.

CAUTION:

Locrticrs of CenterPink Energy main fines (o incude Certerin Ererg, rirastcle Phaeline
Inc mapmmue)nrem T cppavimte occion srly. Senice s are usudly oot
shown Q.

minivum & 48 hours ior o coratcdion o have o ond genvice [res fiskd looctsd,

= W Oorler ek Dy i o s @ ot bk, adl 713-967-9057 7400 am
1o 430 pr) ru:tclsmrmmmuwmmxtu jre

= Whon g iihin cidhton et (18) of e indonte: locaton of Corar Pt Envy
R e e e o e
= When Cerlr ok Enegy fosies are exposed, sufferk suport st 22 poidal to the
femsltics o prowrtt orsEe st on the Apng.

Wuxmwmu»m “or any chrmooes oaused by the confreer’s falure to
exnty ourle i resne frese undergound fosltes

'WARNING:

W
Owtrend s oy aist on the regerty, ¥ o rot oterpled t ek thoss fires shoe
Ty re: chaaly Vb, ) you sbuaad ks e pin o besjring any arsbindise oes

mey coms uhin sic { 6} foat of livs cverwad ih uboos lines. Rates rcporsibl for
Il u.a g ] u.\ s gy reseaslz ur U sy of v sk
ikt thes o, o Sal oty To anone et

e Vet ) Coaront Ereny ot 713

WARNING:

The loomions of A&I |m,’svs Shn o s o s s i,
cortrocier sl deteive 72 sk loockr befre conmendng roes to be Fly
«mmqu: for ony end dl dorroggs which migt e soieed ry e s ety Inde ad

roun
o lceir il 3 1-600-3H4-8577 3 v of 48 o i sl o o
undergend ['es fidd locaed
Wen couting within cifreen inckes (18 of i indiccted loestion of ATAT T/ SV
focibe, ol @rrvais s e b sy i ook e Hen

epose the ATRT Teaas/SHET feiites.
Wa\AT&fTatﬁNﬂ”mhﬁba‘eaumﬂ the controckr Wil o sippot o preert
droge to it dds or cobiss When exnding rexr tekchone pres e riractor
shdl et ;.1: for suppart,

e o chre of ST oo/ ST o il Fafie s el e b
et o v s bk e e o o it B o loctz
the /T8T Toos/SVE buriod acblen aa indiemd 11 the A4 Toes R:l:mﬁ\ ad S:ymm
Pces fo A Tey " Fa e

cortat -he AT Teas Domoge Proerkion W W. Rocoendt ez . ot
us—ﬁuwummhmnnmﬂm‘nnmmqmmnm boring o
excarcing ner our ATT T SIEF fociites

ND.| SATE SEVISIONS APP.

INTERIM REVIEW ONLY
Jocurrent Incornalete: Net inter ded
tor perrrit or construction.
=ngineer: THUSITHA SILVA, P.E.
S.E. Serial No.: 52955
Jule: 08/03 /2011
Walter P. Moore and Associates, Inc.
TBFE Firm Registration \o. 1256

TG ARRENCE FGR LINES T0 BE TURNED 07 GR
MOVED, AL CENIERPON | A1 Ad—20/-2222

PRIVATE UTILITY LINES SHOWN
AT LEAST 4B HOURS JEFORE IXCAVATING IN STREET ROM, OR
CASEMEN-5 CALL TIIC LONE STAR NGTTICATION 7* 3-223-4587.

Daze:

Cer terPaint Encrgy/Hlcctrfc Fi
e e T e unes ang erceemuy
S-OWN, NG APROVAL FOR SONSTRLG N I OIVEN.

pprovec for SEG underg-ound cordult faclities only
Signature valid for one yeor.

Cer terPoint Enarqy/Cos Fudl \-l FERTZX INCORPORA™ED
(on Sarvco s ara no: showrs

CABLE COMPANY

THUSITHA SILVAP.E.
WALTER P MOORE

0 ASSOTIATES, 3.
7 SBTE 1100
Kas 77610

CITY OF HQUSTON

NFPARTWFNT GF PURIIC WORKE ARD FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO 8.
MACGREGOR WAY
PROJECT LAYOUT
STA. 22450 TO STA 31:50

%3S NUMEER -OR TIT OF HOUSTON .SE OMLY

0 002002 2000 T

DRAWING SCALE

VZRT:  AS NOTED
HORZ: AS NOTED

CITY OF 1IOUSTON PM
MISHELLE RANDON, P.E

SULLLND gE

& APPROXIMATE BORING LOCATION
@ APPROXIMATE CORING LOCATION

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph

ASSOCIATES 281.933.7293 Fax

APPROVED BY: PREPARED BY:
DATE: 5/22/13 MM NL

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/ CSJ No. 0912-72-072

PROJECT NO.: DRAWING NO.:
HG1018580 PLATE 2B




MATCH LINE STATION 36+00.00

0031

P003N0111

Aug 21, 2012- 10:23am

MATCH LINE STATION 31+50.00

o

EXIST. RO.W.

G DRIVEWAY

STA33+70.57
P

‘ol

RIVEWAY
35+42.9

Df

STA.

I

(
|

e e e R B e e e T T ]
. § OB TN o M _ 5400 i i S

_/

Y
STA.32463.06

~

T EXIST. ROV,
q EXST. ROM. 5
Ia
= J B\ 8
~
-
o « B-2 z
. _ _ 37400 ~ _ _ NIE 47 3029 _ 39400 _ . s N —— | o
298 —— 5
s L
4
- @ -
> @cy =
— PR S =~ SO~V W L S S S — =
<
EXST, ROW.

20 40

SCALE: HORIZ.
VERT.

1"=20"

1"

LEGEND

DIRECTION OF TRAFFIC FLOW
(PROPOSED ANE)

EXISTING LANE

Too ol of axsing urdergourd ulltes are showr in on gporosiale ey
only. The contractor shall coract the LUtility Coordinating Com-ittee
713-273-4567 or 1-AH0-063-8344 ond he City cf Hostor D-pud-mvnl o
Putlic iorks anc engincerng ot 832-334-3098 o minimum cf tae working
doys prior e consbuclicn [o field locale wililes, Tre conliaclor shall
determine the exact location of ol existng uilifies befcre commenzing work,
He agrees fc be fally responsible for avy and ol domages ahich might be
occasioned 2y his fciure 20 excly locats and preserve
any and all Jnderground utif
caumon:
Locaticrs of CenterPoirk Energy i ines (fo e Certesfind e, rivasole Phefine
Inc. vbece opocnie) are shoan T+ an crprinate cetion ey Senice nes e Ul ol
shown, OLr sigedure on these plaro eny irdates ok our folfes o stomn in
opraimate oedion, |t does ek inply ok @ confict crcysis hos been rode. The contrackar
shal coract the Uiily Carddnaing Comnitee ct. 7152234567 or 1-800-Gi3-8344 o
mininum & 48 hours rior o constnudtion o hove i 07 genice lines tiskd loooksd,
= When Donter 2ok Dy e i rmorérgs o ot visbko <l 713-867-0087 (7200 am
bu)w) For sit.s of e ccolon requet bore ewockor begre.
en caacirg wihn didon s mn‘hmm Iocton of orer Pt Engy
P i QT s o et Bl pocres.
80 Gk, Sk oyl e o gt Wik Ayt 2 ok e
oo

ne fese urergrund

oy adst on the orperty. ¥ o rot oterpled t erk those fres s
My e chnly i, ) o b b e pu lo bexjiring eny sl eas
low, Section 2, ko1 9x] Sty code, forkide o aotdben i which persers o tings
mcymwhnsn( 6} foat of i cverond tich witnon fircs. Rrtes rasponsblo for
T verk, hudelng xinelas, we oy Tyl i e g o e i
ke Thg b oiind 3 3 ity To arone ez fo
remoed el Certerftint Engq, sed 2608
WARNING:
The loomions of A1 |m/sw ST iy 1 o s i, 1
cortrocier sl detevine te st loodkkr efire coniTendng wirk. b dcrees to be Fly
m;mam Ko e oo A 2 e % ety Iodte ad

et éd\ ni\ "1-B0-34-8577 3 iieum of 48 b e 0 sl o e

undergreund [1es
g incres (18 of e infecte Jocnion of ATHT Tan/ V8

kel wvnn ks be ot wing me-rechiizd ek poshres Hen

ing, he il e te ATET Teas/SHET focites

N Awmsﬁm tocliss cre expusad, the contockr il o sipoet o prevert

drroge bo e eondt dicls or cnbls. e exoacing e teechone pries the coriracor

sl e e o o s

T presen o cherme o ST e/ SET uagnd ril (ol s el mer L.

there re o drect ariad cabks i1 e ara, Felow te Direct Bures G Procedre fo

the 16T Tos/ 0N burod coben @ infemd i1 the 4141 Toms Resnrh and Sgture

Process for ATAT Tence/ NG Fodfes

Plrxe cirfa the 4T84 Teas Do W Rocsend Les . ot

NS5/ o omal i ct 7259t com, i thers are quesbons abodt borig o

excacting ner our AT Teras/SIEF focliies.

Proaskion

ND.| SATE SEVISIONS APP.

INTERIM REVIEW ONLY
Jocurrent Incomalets: Net interded
for pormit or construction.
=nginaer: THUSITHA SILVA, P.E.|
SE Seriol N0 82088
Jule; 08/03 /2011
Walter P. Moore and Associ
TBFE Firm Registration \o,

TG ARRSNGE FGR LINES TG BE TURNED 07 CR
NOVED, DAL CENIERPON | Al /15-20/= 2022

PRIVATE UTILITY LINES SHOWN
AT LEAST <8 HOURS 3EFORE_DXCAYATING IN STREET ROM, OR
CASEMEN ™S CALL THC LOKE STAR NGTTICATION 7* 3-223-4587.

Daze:

CortrPalnt Enroy/Bctic Focltes
SGR NG AIPROVAL FOR ZONSTRLGE 1€ GIVEN.

Oota:

RO S o e octie Y,
pature volid far on

GararPont Enwa/Cor Fooliaa ENT=X NGORPOFA L0

CABLE COMPANY

THUSITHA SILVAPE.
WALTER P MOORE

WALEY > NOORS an0 ASSOSIATES, k.

CITY OF HOUSTON

NFPARTWFNT CF PURIIC WORKE ARD FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO S.
MACGREGOR WAY
PROJECT LAYOUT
STA. 31+50 TO STA. 40+50

W3S NUMBER GR OITY OF HOUSTON SE DALY

0 002002 2000 <

DRAWING SCALE

VERT: AS NOTED
HORZ: AS NOTED

CITY OF IIOUSTON PM
MISHELLE RANDON, P.E

SULLLND E

& APPROXIMATE BORING LOCATIONS
@ APPROXIMATE CORING LOCATIONS

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

ASSOCIATES

APPROVED BY:
MM

PREPARED BY:

DATE: 5/22/13 NL

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/ CSJ No. 0912-72-072

PROJECT NO.: DRAWING NO.:

HG1018580 PLATE 2C




Aug21,2012-1023am P 003\2011111002-01\Cad\Site\003-11002-01-PROJ-LA dwg

00

MATCH LINE STATION 404+50.

MATCH LINE STATION 45+00.00

i
———

C-5 o
o

44400

————

EXIST. RO,
5
Q
e e e L0 — l_) #2300 W& 4T 3028
U
~EXIST. ROW.
BXIST. ROM.

) G::::_G. - S

20 40

SCALE: HORIZ. 1°=20"
VERT. 1"=2'

Tre location of existing underground utifes are showr in on oporosiate wey

only. The cnmmmm shall comact the Utiity Coordinating Comnittee ct
1-A00-663-8344 ond the Gty cf Houstor Department cf

A en;mcung at 32-394- a minimum cf two wcrking

s prior e comsliclicn lo field focale willes, Tre conliuclor shall

et the et o, of a1 exising wiiifies befcre commencing work,

He agrees {c be fally responsible for avy and ol damages which might be

occasioned 3y his fcilure o exaclly locats and preserve

any and all rdercround utifes.

CAUTION:

Locdics of Centerink Erergy moin ines {fo imude Certecfeind ey, rivasote Phefine

[ mmmue)num @ crpeoviate cection sy Senice nes e Ul ol

Wmhummmqmmdwmﬁv 1-80-GB-84 0
mirivur & 48 hous ior o coratudtion o hove i 07 genice lines tiskd loooksd,

* Wor Dk X Doy g b s o ot il 715 6707 G an
1 430 prr). Fuatclmvnmm requet

W et i o e 19) of e e hmtmvfmml’unlhmy
W e ok QT s o e Bl poc.
= When Cerler ort Enngy fonifes re enpond, sufcierk sunport sk 22 peoided to the
fniffics  provert oezesie shess on e 3png.
mmwanmrymwwwmmmmuemmmmm

fooate o presene these underground fodl

—
=

LEGEND

DARECTION OF TRAFFIC FLOW
(PROPOSED (ANE)

EXISTING LANE

WARNING:
Qa1 oy st cn i gy, o o ot o e these fres 500
Doy gy e m ) st b o e o ek oy ol e
o Sitin 72, -Hots o] Srel cate, otids o e n sich pacrd r Uingy

J foat of iz cverend high ualt ik, Prties stho for

T ek, g mm.'u.\ e aply sl fur e seiely of 2 sin srlens
under the on. Tho oarica beth cinind ad ovil icbilty. To arange fer fin fo 2 wmod
it or remeed edl Certarint Erery ot 7132072222 Resed 208
'WARNING:
The lcomions of ALk lexs/SW focTtes e shewn in on oppradme way cry. Ihe

shal etemine s et kot befre conmmending work be ocrees to be fuly
respereiie fer ony end dl r\m\fp Which tight e ccomsionad by falie 1o sty loke and

nd

B-3

_ NI& o7 3029 _

—~~

|
|
MATCH LINE STATION 45+00.00

DRIVEWAY
STA44456.55

48+00

DRIVEWAY
+:

242099

|~

Vany

MATCH LINE STATION 49+50.00

™~

DRIVEWAY
STA40422.75

proearve thae ey
The conbrerler sl ai! 1-83)-3«—&77 2 rinrum of 48 bars pia o cosbudioe o v
underground [es fisld located.
Wen e within cigfeeon inres (187 of $ indcrted loontion of ATRT T/ V8™
Tociles, ol @ocvalns sk be ot ity mo-mectivizad ecomlkn posees $hen
bering, the corfrector sl expose the ATET Teas T fciites.
N-a«awtmsﬂlmmrraa,aeem the controckr Wl rovide sipport o prewert

daroge to it dicts or cbies. When ecnding ner telechone poles the artrocter
smwmmmeww
T e o s of AT Tecn/ ST o canil [ sl
i cre o et ased sl e . el £ et o locts
the ATET Toan/SNE buicd acbkn @0 indierd mmﬂaﬂrmn:mmms;nn
o o ] T/ G o

carfat -he AR Teas Damoe Frowstion Vo M. Rcserdt ez . o

/vmuw«mnwmmmmmm it thers are quectons obaut g or
excaching ner our ATHT Tors/SIE faclites.

ND.| ZATE SEVISIONS APP.

INTERIM REVIEW ONLY

Jocurrent Incomalets: Net interded
ter permit or construction.

=nginser: THUSITHA SILVA, P.E.|
SE Seriol N0 82088
Jule; 08/03 /2011

Walter P. Moore and Associates, Inc.
TBFE Firm Registration \o. 1356

TG ARRNGE FGR LINES TG BE TURNED
MOVED, ZALL CENIERPON | A1 /15-20/.

PRIVATE UTILITY LINES SHOWN
AT LEAST <6 HOURS FEFORE_IXCAVATING IN STREET ROM: OR
CASDMCH-S CALL TIC LONC STAR NGTFICATION 7 3-233-4567.

Daze:

Cer tarPaint Enzrgy/Blcctro Foolities

SIATIRT NOCATES undergraund ELEGTRIC UNES ARE ERGPERLY

S-OWN, \G A PROVAL FOR SONSTRLCIC IS IVEN,
Cote:

Approvec for SEU undegrouna cordult factites only.
Signalure volid ‘or ons year.

Gt Eow s Fod HaaENToX GORPORA ED
(Gon sarvca nas ara 10: shomm

CABLE COMPANY.
THUSITHA SILVAP.E.

WALTER P MOORE

0 4SSOTIATES, 3.
~301 mmuw sutte 1o
HDUS™ 0N, TZXAS 771

F-oar. 713.080.7800 ~ax. 7150857390
TePE ER 1866

CITY OF STON

RFPARTWFNT OF PURIIC MORKE ARD FNGINFFRING
ALMEDA ROAD FROM
OLD SPANISH TRAIL TO S.
MACGREGOR WAY
PROJECT LAYOUT
STA. 40+50 TO STA. 49+50

W38 NUMEER

OR OITY OF HOUSTON SE DALY

0 002002 2000 C

DRAWING SCALE

VZRT:  AS NOTED
HORZ: AS NOTED

EXIST. ROW. o CITY O 110USTON PH
‘ MISHELLE RANDCN, P.E.
SULLL NO. F
6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
« APPROXIMATE BORING LOCATION 2819337388 Ph
ASSOCIATES 933 ax

@ APPROXIMATE CORING LOCATION

APPROVED BY:
MM

PREPARED BY:

DATE: 5/22/13 NL

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/CSJ No. 0912-72-072

PROJECT NO.: DRAWING NO.:

HG1018580 PLATE 2D




MATCH LINE STATION 54+00.00

]
g
2
z

Aug 21, 2012- 10:24am

MATCH LINE STATION 49+50.00

'ji

DRIVEWAY
STA.50+09.68

i
k

P| STA. 50+15.65

L

__EXIST. RON.

DRIVEWAY
53+37.25

51400 50400

N1# 27° 0502

tEY
|

- i aran—

e e e e e

EXIST. ROW.

EXIST. R.OM.

. |- SO . (N

54

57400 e 27 osare 58400

120851

MATCH LINE STATION 58+50.00

EXIST. ROW.

0000+¥S NOILVYLS INIT HOLVN

0 20 40

SCALE: HORIZ. 1°=20"
VERT. 1"=2'

LEGEND

DIRECTION OF TRAFFIC FLOW
(PROPOSED ANE)

EXISTING LANE

T fcolon of g underyound il

re shour in on cporodnaie ey

Pubic fiorks anc engincorng at 532394
days prioe L& consleiclicn lo Teld oce .
etortine the excet. locoion of al exing wilies befcre oo
He agrees tc be fly responsible for aty and ol domages whick
occasioned ay his fciure <o exactly locate and preserve

any and all Indercround  utifes.

CAUTION: UNDERGROUND GAS FACIUTIES

Locatiors of Centerirk: Energy main fines (fo ndude Certerfint Erergy, rivastote Phosline
Inc. whece cpicatie) ore shown T an cpprvimate cecion arf.
EWI\ O s n

iy Wity Gardrctio Comitze & NI-ZASKT . 1-600-G15-634 &

mitivurn & 48 hmr‘ nitr f cortnetion o hove i o7 genice Ires fiskd loocted,

* Y Dok e ey g o e ot bl o 713957067 GDan
1 430 ) r.nmmh requet
= hon vy Mm{mdhmﬁm\mwﬂ\mahn{&w
TRt o o m ) s o e P

Mo Gl 5k ey i v o, it aop it = poid s e
foniies o prosont orsssie sress en the Spng.

e crrakr i by g ‘. craags caeed by e corrn's s

ety oorle md resene rese undergound fo

WARNING:

Ovtraa fines rmoy adst on . ¥ 1o rot ctapled to merk thess fires sioo
Ty e cly b, ) sou ko fasdes e pri o tesjrig eny aaxednedia, s
la, Secion 70, R0t vl Srely cade, fotide ol octitey in shich percrs o tings
in <ic { B} fost of i chrmend figh wiboa s, Raties rnsts for

e veek, ndelng rviockas, we lnply rspansi fu Us: sddy of <o s sk
skt e o i s b oind Sl ity To avong e o - o
o remeed el Cetemtint Enery ot 713-207-2 sed 2B
WARNING:
The looions of &I lesas/Si facTtes e shawn in on oppradmos way ey, Ihe

Wk, be ocrees o be fuly
respersite for ory end ol drmoges which might he comioned by falie 15 ety Iole ard

praave e dergund wllties

e ot el i 1-B00-GH-857 3 i of 4 by i csbuclr o o
undergrund res fidd loncted.
Nen ceatig witin cifrn incves (18} of e infected looton of ATAT T/ SN
foclibes, ol @ocvajrs msl be ocuuenistes sing ma-rmectiriasd el pocshses Men
eing, the controckr sl espose the ATRT Teans, SHET focites.
Ween ATAT Teors /ST fociltes cre exponnd, the controckr Wil rovide sipport b prevert
drroge to e oot dika or orbes. Uhen eenaling neer tekchone pres he artractor
st brme he pre for supprt
The presrce o chrve of ATET Teos/SHET unrgourd cordsl ol jes does ol m n.
there are no drect auried cbtes in the aren. Fallos e Direct Burec Cabde Procedire fo foccte.
the /18T Tos/SVE" buricd acblen aa indiemd 11 the A& T Rescarch and Signoture
Process for ATET Tenas/ N8 Focilfes
Plcze corkact -he ATRF Teas Dormge Pravertion Woncger M. Roxsendt Lese . o
N3-5£ii—560 or ool i, . 7258tk com, f thers o quesions abauk boring o
excarclivg ner our ATMT T/ SIES fuclties.

ND.| SATE SEVISIONS APP.

INTERIM REVIEW ONLY
Jocurrent Incoralets: Net interded
tor perrrit or construction.
=nginser: THUSITHA SILVA, P.E.
3.E. Serial No.: §29§a
Jule; 08/03 /2011
Walter P. Moore and Associates, Inc.
TBFE Firm Registration \o. 1256

TG ARRNGE FOR LINES T0 BE TURNED 05 GR
NOVED, TALL CENIERPON | A1 /16-20

PRIVATE UTILITY LINES SHOWN
AT LEAST <6 HOURS 3EFORE IXCAVATING IN STREET ROM: OR
CASOMEH™S CALL TIC LONC STAR NOTFICATION 7-3-223-4567.

Daze:

G trpaint Encrgy/Bectc Faclities
SOUATURE NOZATES underground ELECTRIC UNES ARE. ERCPERLY
G0A G ASPROVAL DR ONSTRLGION 1€ OVEN.

OO i g e etk o
Signature viid ‘or onn

G ecPoint Eneay/Cor Fool ln(ENT=X INGORFORA 20

CABLE COMPANY

THUSITHA SILVAPE.
WALTER P MOORE

o gssoates. i
P ouTe 1
s

£

CITY OF HOUSTON

NFPARTWFNT OF PURIIC WORKE ARD FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO 8.
MACGREGOR WAY
PROJECT LAYOUT
STA. 49+50 TO STA. 58+50

W3S NUMEER -OR TIT OF HOUSTON SE DALY

0 002002 2000 <

DRAWING SCALE

7S _NOTED
: AS NOTED

CITY O 1I0USTON FM
MIGHELLE RANDON, P.E

SULLL NO, F

& APPROXIMATE BORING LOCATION
@ APPROXIMATE CORING LOCATION

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph

ASSOCIATES

281.933.7293 Fax

DATE: 5/22/13

APPROVED BY:
MM NL

PREPARED BY:

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/CSJ No. 0912-72-072

PROJECT NO.:
HG1018580

DRAWING NO.:
PLATE 2E




0005+8G NOILV.LS INIT HOLVIN

o 59400

¥2+29 YIS |d

SCALE: HORIZ. 1°=20"
VERT., 1"=2"

|

BTAES+1338

LEGEND

DIRECTION OF TRAFFIC FLOW
(PROPOSED (ANE)

EXISTING LANE

MATCH LINE STATION 63+00.00

o0 NI# 32 36HE

60207

1002-011CadiS 1e1003-11002-01-PROU-LA g

MATCH LINE STATION 63+00.00

———— e — ————,

MATCH LINE STATION 67+50.00

Aug21,2012-1024am P O03N0

8T

[A.67+08.23

DRVEWAY

Tre location of existing underground ufiftes are showr in an aporosiate wey
only. The contractor shall con-act the Utiity Coordinating Committee ct
713-273-4567 or 1-AU0-G03-8344 ond che Gty cf Hostor Department cf
Putlic %orks anc engincarng ot 832-394-3098 o minimum cf twe wcrking
days prior (¢ conluclion o field locale wjilies. Tre conliaclor shal
dekermine the eact localian of al eristng uiiifies befcre commencing work.
He agrees fc be faly responsible for ary and ol domages ahich might be
occasioned 3y his feiure <o exacly locats and preserve

any and all ndercround utifii

CAUTION:

UNDERGROUND GAS FACIITIES
Leeficrs of CertePbit: Evergy ron fnes (fo rice Certsfint Ererg, rivste Podine
1 M i) s T 1 i ccion o S 155 02 sl
st O : i

mirivurn o 48 hours ior fc coratntion w0 hove i o senvice [res fiskd looctsd,

= When Oertr ok Kooy pipe e roréirgs rs ot bk, <l 713-367-8057 (7200 am
1o 430 pr). Fr stk of line ool request before esconctcr begie

= When ceanelig i cighton ‘nches (187) of e indante locaton of Corar Peint Encay
T, ll exmelon st be rpishe s e waRion poceres.

= When erler ok Erery fosiies are expound, suffdert swport et 22 proided fo the
fonities o prownt OEnie stess on e prg.

mmmmunm or ay trvoges cruoed by the conra’s folue t

el ocrte o presene frese undergound fasltes

WARNING: nmn_ﬂ.mma.munﬁ

Quatend lines oy adst on the oreperty. e hoe ret oberpled tn erk these lines sivoe

iy cre chaxly vidtle, 1) you sl kades lher prior b besjoring o crsdinein exss

lon, Sesin T52, ol o Srely cote, fatids o clibes n which pescr o Uings

mey coma wiin si { 6 foat of i cverend high g fines. Rabes recporsbe for

n.= u.k el mmm\ e laply m,nmu- fir U sdely of v cion sk

o Thia o ol iy To arange fr |
EyurRmt Erergy ot 713~

WARNING:

Ihe loomions of A& \m/sws focTties 0%e shown in an oppraérme way cry, |

controctor shall detemire e ocrees to he futy

rmue fer any md m «mm which rrigt e conmioned by falre to saxtly lode ad

T conkenkr el el 1-800-34-8577 3 rveum of 48 bors i 1 cxshuclir I e
ﬁﬂd

ndegand e
Wen inckes (187 of e indertad Joonion of ATAT T/ SV~
ol of Scrsi T s e ik ot s rovmioes M

ing, the conbontr sl expose the ATRT Teans/SUET foctes
e 57 o/ ST ol e et U etk Wl o st o e
drroge bo it dks or ciss: then exrscing nexr tekchone pries e crirador
e e pﬁe
The presron o charre ol ATET Tewos/SHET urkegaund skl flss s el ear L.
there o o drect auied cabks i1 te o, Felor te Diect Burec e Procedre fo etz
the /18T Toas/SVE buicd acbion an indiernd T the #1871 Tvaw Rescarch and Snofure
P o 4] T/ Fodes

carfac -he 4T84 Tes Domone Frevstion Woncge M. Rocseedt Les . ot

/vmwwvawan/mmmmuuqmmmmu
excaicling ner our ATHT Ter/ S falten

NO.| SATE SEVISIONS AP,

INTERIM REVIEW ONLY
Joeurrent Incomalets: Net inter ded
tor pormit or construation.
=nginaer: THUSITHA SILVA, P.E.|
S Seriol o 82088
Jule; 08/03 /2011

Walter P. Moore and Associates, Inc.
TBFE Firm Registration \o. 1356

TG ARRANGE FOR LINES TO BE TURNED 07 CR
NOVED, DAL CENIERPON | Al /15=20/— 2222

PRIVATE UTILITY LINES SHOWN
T LEAST 4B HOURS 3EFORE SXCAVATNG IN STREET ROW. OR
AN CALL T LONE SR NOTTIGATION 73250 4087

Dase:

Car tarpaint Ensroy/Bectto Foclites
SATIRE NOZATES undergraund CEETRIC UNES ARE ERGPERLY
BN\ 6 AP ROVAL FOR SONSTRLC-Eh 16 CVEN.

g e
Signoturs volid ‘or one

Gar et Exiras/Gos Fod Hes ENTEK WOORRORA €0
(Goe sarvice linas ors b

CABLE COMPANY

THUSITHA SILVAPE.
WALTER P MOORE

WALTEL > NOORE 0 4330CIATES, 1o

E
F-car. 713,080,800 -at. 715.092.7330
TePe

CITY OF HOUSTON

NFPARTWFNT OF PURIIC WORKZ ARND FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO 8.
MACGREGOR WAY
PROJECT LAYOUT
STA. 58+50 TO STA. 67+50

%3S NUMBER OR OITY OF HOUSTON .SE OMLY

0 002002 2000 <

DRAWING SCALE

VERT: NOTED
HORZ: AS NOTED

CITY OF 1IQUSTON PM
MISHELLE RANDON, P.E

SULLLNO, SF

& APPROXIMATE BORING LOCATION
@ APPROXIMATE CORING LOCATION

ASSOCIATES

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

DATE: 5/22/13

APPROVED BY:
MM

PREPARED BY:
NL

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/CSJ No. 0912-72-072

PROJECT NO.:

HG1018580

DRAWING NO.:

PLATE 2F




P 10031201 1111002-011CadiS 104003-11002-01-PRO-LA dwg

Aug 21, 2012 - 10:25am

20 40

SCALE: HORIZ. 1°=20"
VERT, 1"=2"

LEGEND

TARECTION OF TRAFFIC FLOW
(PROPOSED LANE)

EXISTING LANE

S
—)

e e S———

00'05+/9 NOILVLS 3INIT HOLVIN

= =C8 & P-4

MACGREGOR WAY

EXIST. ROW.

EXIST. ROM.
=
(o g
o G g ¢
]
NIE 32 3620E NIE 34 0B 69+00 7 B T+ B 71400
—8030L 62137 ' ' '

Tae location of existing underground uifties are showr in an aporodate wey
only. The contractor shall comact the Utility Coordinating Com-nittee ct
713734567 or 1-A00-G63-8144 ond -he Cily cf Hostor Department cf
Public #orks anc engincarng at 832-394-3098 a minimum cf twe wcrking
dops prior e comluclicn lo Tl locle willes, The conbiaclor shal
determine the esact lacation of ol existng uiiifiea befcre commencing work.
He agrees fc be fally responsivle for a1y and T rcas an might be
occasioned 2y his fciure zo exoctly locats and preserve

any and all indercround utili-ies.

cAUTION:

Locatcrs of CnterPoik Erergy o fines (fo ek CerterPirt Frerg, rtrstote Phodine
Im mwmue)urem T @ cpprvimate accion arly. Senioe s ave sl sol

Tt u..cy Camdvctio Gtz & TIZ456 o 1-800-600-£544 0
mnrvum:rﬁ?mr;ﬂwﬁ:mm 0 hove i 0 sendce Ires fiskd loocked,
= When Dot ik [y s e roréigs o e visibke, cal 715—96/—6357 M an
hu)m)ruktpmnmmmu exadkor

hon calig mmvs’)awmm\mmdwwhmaw
lwﬂus,d\mlmvrui‘ﬂ Tt sy - echorized euion pocrE.
= Wb Cerler Jox Erergy fos s are exposed, sufcerk suport must 22 proided to the
foniies o prownt oecsie shess en the aprg.
\mmwsrunmmvwmmmmwmmmmw
exactly koate and presene hess underground fooities.

i lies oy adst on the arpery. 6 hove rot atarpled th etk thiss v s
Moy e chaly e, b/ o b b e ok o iy i, e
low, Section T\)Z 3] :nd Szdywde. fortids o th

di actiaties in which

m.yaxm 0 foat of s cvervnd hich witga s, Rarties: recporssbl for
e vk, ‘..mm .mmn.\ wie laply rsnslls e e sedy o 2w i sarbers
ukr o el g Gl by o aronge f 2 fo 3
Cotaront ey ot 715 sed 208

WARNING:

Ihe looTions 01 A& \m,’:\ﬁ focltes oe mn in on ﬂwmm

controcter shall detervine lz fudty
esgersie fe ory end dm‘rxﬁ Wieh g e commored Iy e o ot e erd

pras thon indergund utite
o cliceir ol al 1-RE0-5H-857 3 e of 4 b i 1 ol o e
undereund [1es fsd loecled
Yoen cawine witin gfreon inckes (18 of i indected loasion of ATET T/ SVE™
Tocies, ol @txvaiars sk be uexanisie: i rcsrechiiasd el poshies W
ering, the correctr sl expose the ATRT Teos/SVET feites.
Meen 130 Tesus/SHOT focillizs cre exprod, the confockr il provide sippot fo provert
dmae o e ot deh o ol hen el e ke e e e
shal brooe che poe for
The presres o cheve of AT Teans/SHET urkrgourd wand fojes s el e Lo,
there re o direct arizd cxblzs 1 te aren, Fllow tne Orect Bures Ccble Procechrs o et
the /TET Txn/SNET buriod acblen aa indiemad 11 the AT&T Txem Resoarch and Sigture:
Pocessfr AT Tm/ShE‘ Fosles
e 4T84 Teas Domoge Proention Wanzer M. Rocserdt Lee . o
fv&:n»—/:nzmmlmrnnfmm it there are quesions abodt berig o
excaicing ner our ATNT Ters/ S fadlites

ND.| ZATE SEVISIONS APP.

INTERIM REVIEW ONLY
Jocurrent Incemoleta: Net interded
tor errrit or construstion.
=nginser: THUSITHA SILVA, P.E.
2.E. Serial No.: 523_55
Jule; 08/03 /2011
Walter P. Moore and Associates, Inc.
TBPE Firm Registration \o. 1356

TG ARRANGE FGR LAES TO BE TURNED 07 CR
NOVED, CALL CNIERPOIN| A1 Ad—20/- 2232

PRIVATE UTILITY LINES SHOWN
AT LEAST <6 HOURS 3EFORE_IXCAVATING IN STREET ROW. OR
CASCMIN-S CALL TIC LONC STAR NOTFICATION 7-3-223-4507.

Dase:

CerterPaint Encrgy/Bectrdc Faclities
SOUATURE NOGATES undsrraund ELEGTRIC UNES ARE ERCPERLY
S-OWN. \O APROVAL FOR CONSTRLCTIGN IS QIVEN.

Oote:

goroves for S wnderg ot e ol ol
Signature volid ‘or ona

Date:

GararPoit Exweas/Cot FooHea(ENTX NGORFORA 0

CABLE COMPANY

THUSITHA SILVAP.E.

WALTER P MOORE

WALTEY 3. NOORE a0 ASSOTIATES, no.
S0t MeKINA2Y. SUITE 1190
1DUS-ON, TKAS 77010

f-cAr. 719,080,800 ax. T15.082.7390
ON HUMBER 1866

CITY OF HOUSTON

NFPARTWFNT COF PURIIC WORKE ARD FNGINFFRING

ALMEDA ROAD FROM
OLD SPANISH TRAIL TO S.
MACGREGOR WAY
PROJECT LAYOUT
STA. 67+50 TO END STA

%35 NUMBER OR OITY OF HOUSTON .SE DALY

0 000002 2000 T

DRAWING SCALE

VR AS NOTED
HORZ: AS NOTED

CITY OF 1IQUSTON PM
MISHELLE RANDON, P.E.

SULLLNO. E

@ APPROXIMATE CORING & BORING LOCATION

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph

ASSOCIATES 281.933.7293 Fax

APPROVED BY: PREPARED BY:

DATE: 5/22/13 MM NL

PLAN OF BORINGS
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO.: N-000806-0001-3/CSJ No. 0912-72-072

PROJECT NO.: DRAWING NO.:
HG1018580 PLATE 2G




P

< H
7 Dy+(H-D, )(7— ¥y)+EBy +(H-D )%y
= [IDy+(H-Dy)(¥ — 7)) +RIK,+(H-Dy)7 4
= [7 Dyt (H+W=Dy)(? = ¥y) +BJK o+ (H+W—Dy) ¥4y

= VDy+(H+W=D_)(7= 7,)+P +(H+W-D ) 7,

H < D, < H+W Pressure imposed on pipe, psf

= HY+Pg Depth of groundwater, feet
Depth of top of pipe
= (7H+PS )Xo from ground surface, feet
= [IDwH+(H+W—Dy)(? =7 w) +RIK o +(H+W—-Dy) 7, Diameter of pipe, feet
Total Unit weight of soil, pcf
= 2,Dw+(I{=1}=V"r=][)1/\7)(7=7W)+]PS=‘=(H=‘=W=D‘,V)7W = Unit weight of water, pcf

= Surcharge load, psf

= Coefficient of
(H+W) earth pressure, (1.0 for clays
- and 0.5 for sands)

= H7+Pg

(v H+ Pg )K o

[(H+W)7+R]K,

(H+W)7+R,
6120 S. Dairy Ashford Road
Houston, Texas 77072-1010

281.933.7388 Ph
281.933.7293 Fax
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APPENDIX A

BORING LOGS AND KEY TO TERMS AND SYMBOLS



LOG OF SOIL BORING HG-10-18580.GPJ HVJ.GDT 6/24/13

LOG OF BORING

Project: Almeda Road Paving and Drainage Project No.: HG1018580 WBS No.: N-000806-0001-3
Boring No.: B-1 Date: 5/13/2013 Elevation: 42.471 feet
Groundwater during drilling: Dry Northing: 13,822,522.4  Station: 33+00.42
Groundwater after 24 hrs: --- Easting: 3,116,136.1 Offset: 7.40'LT
0S|z
ELEV. SOIL SYMBOLS zul g SHEAR STRENGTH, TSF
Z L !
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION 2 g |49 o—B——Aa X%
FEET AND FIELD TEST DATA ;; & e P P 20
z| 0 MOISTURE O CONTENT, %
PLASTIC LIMIT F———- LIQUID LIMIT
_0 ........................................................................ 10 20 3$ 40 50 60 70 80 gO
i Stiff reddish brown and gray FAT CLAY (CH)
- q
t ¢
40— ~
{ 92.3/104 NS
I ' Stiff to very stiff reddish brown and gray LEAN CLAY A
—5 (CL)
. -w/ sand 4'-6' 76.6
- [ ]
35—_
__ //-‘
T 92| | =77
I " Firm brown and gray SANDY LEAN CLAY (CL) —* /
4 67.4
30—_
_—15
25—_
_—20
20—_
_—25
15—_
_—30
10—_
—35
Shear Types: @ = Hand Penet. M = Torvane A = Unconf. Comp. X = UU Triaxial
See Plate 2 for boring location. PLATE A-1

ASSOCIATES



LOG OF SOIL BORING HG-10-18580.GPJ HVJ.GDT 6/24/13

Project: Almeda Road Paving and Drainage

Boring No.: B-2

Groundwater during drilling: Dry

Groundwater after 24 hrs: ---

LOG OF BORING

Project No.: HG1018580
Date: 5/10/2013

Northing: 13,823,004.6
Easting: 3,116,271.9

WBS No.: N-000806-0001-3
Elevation: 43.144 feet
Station: 38+01.30

Offset: 0.81' RT

w >
0> | =
ELEV. SOIL SYMBOLS z3la, SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION 09| WO — B ——Aa X%
] 05 1.0 15 2.0
FEET AND FIELD TEST DATA ; o E + :MOI:STUI;E C:) CC:)NTI:ENT I(y +
z , %
PLASTIC LIMIT F———- LIQUID LIMIT
_0 ........................................................................ 10 2% 30 40 50 60 70 80 gO
7 Firm to stiff reddish brown and gray FAT CLAY (CH) }4
- \ \)
40— 90.4 \
5 7 1
90.5| 98 \
+ [
L */
T 90
st ¢
L |
T 96.0 |
410 L J
+ *| o !
90
30—
415
25—
420
20—
425
15—
430
10—
—35
Shear Types: @ = Hand Penet. M = Torvane A = Unconf. Comp. X = UU Triaxial
See Plate 2 for boring location. PLATE A-2

ASSOCIATES




LOG OF SOIL BORING HG-10-18580.GPJ HVJ.GDT 6/24/13

LOG OF BORING

Project: Almeda Road Paving and Drainage Project No.: HG1018580 WBS No.: N-000806-0001-3
Boring No.: B-3 Date: 5/10/2013 Elevation: 43.423 feet
Groundwater during drilling: Dry Northing: 13,823,583.4 Station: 44+00.24
Groundwater after 24 hrs: --- Easting: 3,116,426.1 Offset: 2.15'RT

w >
ELEV. SOIL SYMBOLS 2 g & SHEAR STRENGTH, TSF

Z L !

DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION 2 g |49 - B A X
FEET AND FIELD TEST DATA ;; & e P P 20

z| 0 MOISTURE O CONTENT, %

PLASTIC LIMIT F———- LIQUID LIMIT

10 20 30 40 w 60 70 80 90

L \
i Ci \
i L
40— /
I ""Firm to very stiff reddish brown and gray LEAN CLAY " / i
b -w/ calcareous nodules 4'-10' 56.5{103 \\ p /
I /
35— %
1 106
—10 _"

A
el

10—

—35
Shear Types: @ = Hand Penet. M = Torvane A = Unconf. Comp. X = UU Triaxial

See Plate 2 for boring location. PLATE A-3

ASSOCIATES



LOG OF SOIL BORING HG-10-18580.GPJ HVJ.GDT 6/24/13

Project: Almeda Road Paving and Drainage

Boring No.: B-4 (PZ-1)

Groundwater during drilling: 20 feet
Groundwater after 24 hrs: 28 feet

LOG OF BORING

Date: 5/13/2013

Project No.: HG1018580

Northing: 13,824,405.7
Easting: 3,116,667.6

WBS No.: N-000806-0001-3
Elevation: 41.29 feet
Station: 52+56.82

Offset: 27.05' RT

W >
0> | E
ELEV. SOIL SYMBOLS z 4 2, SHEAR STRENGTH, TSF
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION No | WO o—B—Aa—X
<o | 0O
A 0.5 1.0 15 2.0
FEET AND FIELD TEST DATA SO | & —ttt—t—F—t——
zZ|a MOISTURE O CONTENT, %
PLASTIC LIMIT ——— LIQUID LIMIT
_0 ........................................................................ 10 20 30 40 50 60 70 80 90
. KRS FILL: Dark gray sand with shells & rocks
SRXN
L 3R D
40— SRR
L I
. Siiff brown and gray LEAN CLAY (GL) $
o -w/ calcareous nodules 2'-6'
7 84.4 /
—5
T 99 \
35— \
+ N
\
T \\ ®
1 88.2| 95 ’ !
—10 A ..... S SRR N R PR DR \Y,
b Stiff reddish brown and gray FAT CLAY (CH)
30— 87 x
T <
1 L N 1
T
/|
15 +
25— -w/ sand 16'-18' ﬁ
B 5.4 |
B 0007 Stiff brown and gray SANDY LEAN CLAY (CL)
[ -
Lo ¥ 7 l’
L |
20— |
+ 7 |
I % _| \
25 7
i : \
15— 7 \
+ 7 \
/ \
v,/ SOOI .
b Very stiff reddish brown FAT CLAY (CH)
1 101 L\ l
30
10—
1 " 'Medium dense brown CLAYEY SAND (SC)
T 7 427 \
Shear Types: @ = Hand Penet. M = Torvane A = Unconf. Comp. X = UU Triaxial
See Plate 2 for boring location. PLATE A-4a

ASSOCIATES




LOG OF SOIL BORING HG-10-18580.GPJ HVJ.GDT 6/24/13

Project: Almeda Road Paving and Drainage

Boring No.: B-4 (PZ-1)

Groundwater during drilling: 20 feet
Groundwater after 24 hrs: 28 feet

LOG OF BORING

Date: 5/13/2013
Northing: 13,824,405.
Easting: 3,116,667.6

Project No.: HG1018580

7

WBS No.: N-000806-0001-3
Elevation: 41.29 feet
Station: 52+56.82

Offset: 27.05' RT

ASSOCIATES

w | >
ELEV. SOIL SYMBOLS 245 SHEAR STRENGTH, TSF
5 ,
DEPTH, SAMPLER SYMBOLS SOIL/ROCK CLASSIFICATION Bo| TGS o WA %
ShlSk 05 10 15 20
FEET AND FIELD TEST DATA SO | x + t t t t t t t +
z| 0 MOISTURE O CONTENT, %
PLASTIC LIMIT F———- LIQUID LIMIT
. ‘ 10 20 30 40 50 60 70 80 90
b / Medium dense brown CLAYEY SAND (SC)
- d
1 37.8
_—40
ot
1 " Very stiff to hard reddish brown SANDY LEAN CLAY ¢
L CL I ! *
T (€0 108 {
=45
_5—_
r B Very St|ffredd|sh brown FAT CLAY (CH) .................... ‘
L : )‘.
T 106
50
10—
[~ : A4 : *
T 102
55
15—
60
20—
65
25—
—70 - -
Shear Types: @ = Hand Penet. M = Torvane A = Unconf. Comp. X = UU Triaxial
See Plate 2 for boring location. PLATE A-4b




SOIL SYMBOLS

Soil Types

%

%

Clay Silt Sand

Modifiers

Z.

%
Clayey Silty Sandy

Construction Materials

9 """'r‘%

!
Asphaltic Stabilized Fill or
Concrete Base Debris

Gravel

SAMPLER TYPES
. Thin Walled Z No Recovery
Shelby Tube
M Split Barrel I:I Core
[l Liner Tube E Jar Sample

Cemented

Portland
Cement
Concrete

WATER LEVEL SYMBOLS

Groundwater level after drilling in
open borehole or piezometer

Groundwater level determined during
= drilling operations

Classification

Clay
Silt
Sand
Gravel
Cobble
Boulder

SOIL GRAIN SIZE

Particle Size

< 0.002 mm
0.002 - 0.075 mm
0.075 - 4.75 mm

4.75 - 75 mm

75 - 200 mm

> 200 mm

Particle Size or Sieve
No. (U.S. Standard)

< 0.002 mm
0.002 mm - #200 sieve
#200 sieve - #4 sieve
#4 sieve - 3in.
3in.-8in.
> 8 in.

DENSITY OF COHESIONLESS SOILS

Penetration

Descriptive Resistance "N" *
Term Blows/Foot
Very Loose 0-4
Loose 4-10
Medium Dense 10 - 30
Dense 30 - 50
Very Dense > 50

CONSISTENCY OF COHESIVE SOILS

Undrained Shear
Strength (tsf)

Penetration

Consistency Resistance "N" *

Blows/Foot
Very Soft 0-0.125 0-2
Soft 0.125-0.25 2-4
Firm 0.25-0.5 4-8
Stiff 0.5-1.0 8-16
Very Stiff 1.0-2.0 16 - 32
Hard > 2.0 > 32

PENETRATION RESISTANCE

3/6
50/4"
0/18"

* The N value is taken as the blows required to penetrate the final 12 inches

Blows required to penetrate each of three consecutive 6-inch increments per ASTM D-1586 *
If more than 50 blows are required, driving is discontinued and penetration at 50 blows is noted
Sampler penetrated full depth under weight of drill rods and hammer

TERMS DESCRIBING SOIL STRUCTURE

Slickensided Fracture planes appear polished or
glossy, sometimes striated

Fissured Breaks along definite planes of fracture
with little resistance to fracturing

Inclusion Small pockets of different soils, such
as small lenses of sand scattered
through a mass of clay

Parting Inclusion less than 1/4 inch thick
extending through the sample

Seam Inclusion 1/4 inch to 3 inches thick
extending through the sample

Layer Inclusion greater than 3 inches thick
extending through the sample

Laminated Soil sample composed of alternating
partings of different soil type

Stratified Soil sample composed of alternating

seams or layers of different soil type

Intermixed Soil sample composed of pockets of
different soil type and laminated or
stratified structure is not evident

Calcareous Having appreciable quantities of calcium
carbonate

Ferrous Having appreciable quantities of iron

Nodule A small mass of irregular shape

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

ASSOCIATES

KEY TO TERMS AND SYMBOLS
USED ON BORING LOGS
WBS No. N-000806-0001-3

PROJECT NO.: DRAWING NO.:
HG1018580 PLATE A-5




Terar
Depcirent
o Frans ot

DRILLING LOG

lofl

County  Harris Hole P-1 District Houston
WinCore Highway Almeda Road Structure Pavement Date 5/13/2013
Version 3.1 CSJ 0912-72-072 Station 13+83.20 Grnd. Elev. 44.25 ft
Offset 22.01'LT GW Elev. N/A
L Texas Cone Triaxial Test Properties
X
inti Lateral Deviator Wet iti
E(}Sv. g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi)  (psi) (pcf)
,% FILL, Dark gray fat clay with 21 59 32
42.3 — gravel
= CLAY, Sandy, stiff, brown and 16
1 (6) 10 (6) gray (CL) 3 235 |24 31 14 129
388 ° |
10 —
15 —
20 —
25 —
30
35 —
40 —
45 —
50
55
60

Remarks: WBS No. N-000806-0001-3

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

Driller: Van & Sons

Logger: EE

G:\HOUSTON\HOU PS\GEO\PROJECTS\2010\HG1018580, Almeda Road, Walter PMoore\Wincore\pavement.CLG

Organization

: HVJ Associates, Inc.




=k DRILLING LOG

Terar
Depcirent
o Frans ot

lofl

County  Harris Hole P-2 District Houston
WinCore Highway Almeda Road Structure Pavement Date 5/10/2013
Version 3.1 CSJ 0912-72-072 Station 23+20.52 Grnd. Elev. 44.82 ft
Offset 25.63'RT GW Elev. N/A
L Texas C Triaxial Test Properties
X one
ipti Lateral Deviator Wet iti
E(}Sv. g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi)  (psi) (pcf)
FILL, Brown sand with shells and 7
42.8 gravel
FILL, Dark gray fat clay with 2 56.5 25 62 32 123
shells and gravel

s 90860 K
39.3 B

10 —

15 —

20 —

25 —

30 —

35 —

40 —

45 —

50 —

55 —

60 —

Remarks: WBS No. N-000806-0001-3

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

Driller: Van & Sons Logger: EE

G:\HOUSTON\HOU PS\GEO\PROJECTS\2010\HG1018580, Almeda Road, Walter PMoore\Wincore\pavement.CLG

Organization: HVJ Associates, Inc.
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DRILLING LOG

lofl

County  Harris Hole P-3 District Houston
WinCore Highway Almeda Road Structure Pavement Date 5/13/2013
Version 3.1 CSJ 0912-72-072 Station 59+98.97 Grnd. Elev. 38.86 ft
Offset 19.10'LT GW Elev. N/A
L Triaxial Test Properties
El Texas Cone D ipti Lateral Deviator Wet Additi IR Kk
(fgv. g Penetrometer Strata Description Press. Stress | MC LL Pl Den. itional Remarks
(psi)  (psi) (pcf)
- CLAY, Fat, stiff to hard, brown 24
] and gray (CH)
Vg 23 % Passing #200 Sieve: 87.6
,/ 3 99.3 20 72 42 128
5 17 (6) 13 (6)
334 B
10 —
15 —
20 —
25 —
30 —
35 —
40 —
45 —
50 —
55 —
60 —

Remarks: WBS No. N-000806-0001-3

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

Driller: Van & Sons

Logger: EE

G:\HOUSTON\HOU PS\GEO\PROJECTS\2010\HG1018580, Almeda Road, Walter PMoore\Wincore\pavement.CLG

Organization: HVJ Associates, Inc.
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DRILLING LOG

lofl

County  Harris Hole P-4 District Houston
WinCore Highway Almeda Road Structure Pavement Date 5/13/2013
Version 3.1 CsJ 0912-72-072 Station 67+69.89 Grnd. Elev. 39.44 ft
Offset 591'LT GW Elev. N/A
L Texas Con Triaxial Test Properties
X e
ipti Lateral Deviator Wet iti
E(}Sv. g Penetrometer Strata Description Press. Stress | MC LL Pl Den. Additional Remarks
(psi)  (psi) (pcf)
38.4 _ PAVEMENT, See Below
-/ CLAY, Fat, soft to stiff, brown 23 % Passing #200 Sieve: 78.5
. and gray w/ sand at 2' (CH) 24
7 16)76) 3 211 |26 56 33 121
339 5 A
10 —
15 —
20 —
25 —
30 —
35 —
40 —
45 —
50 —
55 —
60 —

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

Remarks: WBS No. N-000806-0001-3. Pavement: 6" Concrete; Base: 6" Crushed Concrete.

Driller: Van & Sons

Logger: EE

G:\HOUSTON\HOU PS\GEO\PROJECTS\2010\HG1018580, Almeda Road, Walter PMoore\Wincore\pavement.CLG

Organization: HVJ Associates, Inc.




SOIL SYMBOLS

Soil Types

Clay (CH) Clay (CL) Silt Sand

SOIL GRAIN SIZE

Particle Size or Sieve

Classification Particle Size No. (U.S. Standard)
Clay < 0.002 mm < 0.002 mm
Silt 0.002 - 0.075 mm 0.002 mm - #200 sieve
Sand 0.075 - 4.75 mm #200 sieve - #4 sieve
Gravel 4.75 - 75 mm #4 sieve - 3 in.
Cobble 75 - 200 mm 3in. - 8in.
Boulder > 200 mm > 8in.

DENSITY OF COHESIONLESS SOILS CONSISTENCY OF COHESIVE SOILS
TxDOT Cone TxDOT Cone
Density of Penetrometer Deviator Stress Penetrometer
Cohesionless Soil Blow Count Consistency Strength (psi) Blow Count
Very Loose 0-8 Very Soft 0-3.48 0-8
Loose 8-20 Soft 3.48 - 13.9 8-20
Slightly Compact 20 - 40 Stiff 13.9 - 27.8 20 - 40
Compact 40 - 80 Very Stiff 27.8 - 55.6 40 - 80
Dense 80 - 100 (5") Hard > 55.6 80 - 100 (5")
Very Dense 100 (5") - 100 (0") Very Hard 100 (5") - 100 (O")

TxDOT Cone Penetrometer

Blows required to penetrate each of two consecutive 6-inch increments
If more than 50 blows are required, driving is discontinued and penetration at 50 blows is noted

TERMS DESCRIBING SOIL STRUCTURE

Slickensided Fracture planes appear polished or Intermixed Soil sample composed of pockets of
glossy, sometimes striated different soil type and laminated or
Fissured Breaks along definite planes of fracture stratified structure is not evident
with little resistance to fracturing Calcareous Having appreciable quantities of calcium
Inclusion Small pockets of different soils, such carbonate
?r? smalil lenses offsallnd scattered Ferrous Having appreciable quantities of iron
rough a mass of clay )
Parting Inclusion less than 1/4 inch thick Nodule A small mass of irregular shape
extending through the sample
Seam Inclusion 1/4 inch to 3 inches thick " "
extending through the sample 16{102:)5(50»“ D;lrzd/?;l;g’;gll{gilg
Layer Inclusion greater than 3 inches thick 281.933.7388 Ph
extending through the sample - 281.933.7293 Fax
Laminated Soil sample composed of alternating
partings of different soil type KEYU;EDTEOFI{\]MBSOﬁI}IISGSEgIgSO LS
Stratified Soil sample composed of alternating WBS N N-000806-0001-3
seams or layers of different soil type 0.
PROJECT NO.: DRAWING NO.:
HG1018580 PLATE A-10




APPENDIX B

SUMMARY OF LABORATORY TEST RESULTS



Project:  Almeda Road Paving and Drainage

Location: Houston, Texas

Number: HG1018580

WBS No. N-000806-0001-3

CSJ No. 0912-72-072

Moisture nit Shear Shear Strength
Borehole | Depth | Liduid | Plastic | Plasticity | Y% Pass | o Wliight Strength | (Pocket Pei)
Limit Limit Index |#200 Sieve %) (och | (UU) @sh (tsf)

B-1 0 0.83
B-1 1 19.8
B-1 2 0.67
B-1 3 56 25 31 92 223 126.6 0.7
B-1 4 1.5
B-1 5 77 11.8
B-1 6 1.5
B-1 7 13.9
B-1 8 1.5
B-1 9 42 19 23 32 120.8 0.86
B-1 10 0.33
B-1 11 67 21
B-2 0 0.58
B-2 1 17.2
B-2 2 0.25
B-2 3 90 29.8
B-2 4 0.42
B-2 5 53 20 33 91 30.4 127.2 0.38
B-2 6 0.67
B-2 7 32 118.7 0.52
B-2 8 0.42
B-2 9 96 33.7
B-2 10 0.42
B-2 11 64 24 40 33.5 119.8 0.39
B-3 0 1.25
B-3 1 171
B-3 2 1.5
B-3 3 63 23 40 22
B-3 4 1.42
B-3 5 45 17 28 57 15 124.3 1.38
B-3 6 0.92
B-3 7 233
B-3 8 0.5
B-3 9 40 15 25 20.7 128.5 0.42
B-3 10 0.33
B-3 11 29.4
B-4 1 11.1
B-4 2 0.75

PLATE B-1



Project:

Almeda Road Paving and Drainage

Location: Houston, Texas

Number: HG1018580

WBS No. N-000806-0001-3

CSJ No. 0912-72-072

Moisture nit Shear Shear Strength
Borehole | Depth | Liduid | Plastic | Plasticity | Y% Pass | o Wliight Strength | (Pocket Pei)
Limit Limit Index | #200 Sieve %) (pch) (UU) (tsf) (tsf)

B-4 3 84 271
B-4 4 0.5
B-4 5 22 120.6 0.5
B-4 6 0.58
B-4 7 28.5
B-4 8 1
B-4 9 45 17 28 88 33.3 125.3 0.5
B-4 10 1
B-4 11 35.9 118.3 0.5
B-4 12 0.67
B-4 13 82 29 53 33.3
B-4 14 1
B-4 15 33.1
B-4 16 0.83
B-4 17 85 34.5
B-4 18 1
B-4 19 28 15 13 14.3
B-4 23 0.92
B-4 24 27 14 13 16.5
B-4 28 1.5
B-4 29 61 22 39 252 126.7 1.47
B-4 34 43 19
B-4 39 38 19.1
B-4 43 1.5
B-4 44 34 17 17 20 129.2 213
B-4 48 1.5
B-4 49 59 26 33 25.6 133.3 1.99
B-4 54 55 22 33 26.2 129 1.86
P-1 1 59 27 32 21
P-1 3 16
P-1 4 31 17 14 24 129 0.85
P-2 1 7
P-2 3 62 30 32 25 123 2.03
P-3 1 24
P-3 3 87.6 23
P-3 4 72 30 42 20 128 3.57
P-4 2 78.5 23
P-4 3 24

PLATE B-2



Project:  Almeda Road Paving and Drainage
Location: Houston, Texas
Number: HG1018580
WBS No. N-000806-0001-3
CSJ No. 0912-72-072
.. . . . Moisture Unit Shear Shear Strength
)
Borehole | Depth Iflqmuf IE‘;:: Pllarf;m“y #2/(‘;01) s | Content | Weight | Strength | (Pocket Pen)
e" oo (pch | (UU) (esf) (esf)
P-4 4 56 23 33 26 121 0.76
Total 20 20 20 14 46 18 18 31

PLATE B-3



APPENDIX C

PIEZOMETER INSTALLATION RECORDS



Depth Piezometer Details Description

0 ~m— =3 > Flush Mount Cover
o — Bentonite Cement Grout
3 Ge— Bentonite Pellets
& e
o © (90
3 3
Q
o 34,%
L8| T 2" Dia. Sch. 40 PVC Blank
a e}
[o¥e) o
g 0%
Q
S@OC %0
oo | |9
O
, g P9
23 | [— Sand
25’ 2" Dia. Slotted 0.010" Screen
35’

Water Level Readings

Date Depth (ft.) Elev. (ft.)

5/14/13 28.0
6/12/13 Dry
NOTES:

- Piezometer was installed on 5/13/13.
- See Plate 2 for boring location; see Plate

A-4 for boring log.

13.29
N/A

6120 S. Dairy Ashford Road
Houston, Texas 77072-1010
281.933.7388 Ph
281.933.7293 Fax

PIEZOMETER INSTALLATION REPORT
PIEZOMETER NO. PZ-1 (B-4)
WBS No. N-000806-0001-3/CSJ No. 0912-72-072

PROJECT NO.:
HG1018580

DRAWING NO.:

PLATE C-1




A

Attention Owner: )
Confidentiality Priviloge Notice
on reverse side of owner's copy.

Texas Department of Licensing and Regulation

Water Well Dritler/Pump Installer Program

P.O. Box 12157 Austin, Texas 78711 (512) 463-7880 FAX (512) 463-8616

Toli free (800) 803-0202 -
Email address: water.well

WELL REPORT

license.state.tx.us

This form must be completed
and filed with the department
and owner within 60 days

upon completion of the well.

D OWNER =

— TR, WELL IDENTIFICATION AND LOC CATION

BATA =

State Zip

[:I Replacement D Deepening

Ej Industriat D Trrigation

Name Address City

City of Houston Geotech Dept ‘6]1 Walker Floor 14 H(__n_lsto_n_ S Tg _ 7’7002 e

2) WELL LOCATION WeReEE T e e e

County Physical Address ]Ctty State Zip

Harris Almeda Rd at Dixie Dr Houston Tx 77030

3) Type of Work Lat. ° 1 i .Long. ° ! "|Grid # 65-21-6

New Well | Reconditioning |4) Proposed Use {check) Monitor || Environmental Soil Boring ] pomestic %) NT
o

!:l Injection

1 public Supply [:} De-watering ] Testwell

D Rig Supply D Stock or Livestock if Public Supply. were plans approved? D Yes D No
6) Drilling Date Diameter of Hole 7y Drifling Method (check)
Started 5/13/2013 Dia. (in) From (f1) To (ft) Driven B Air Rotary MWud Rotary
Surface [:I Bored E:‘ Air Hammer D Cable Tool
Completed _ 5/13/2013 4 ) &5 [ sewed ] Hollow Stem Auger
D Reverse Circalation
l:j Other —
From{fl) . To(ft) Description and color of formation material | 8) Borehole Completion [ ] Open Hole [] Straight Wall
0 2 Fill [ Under-reamed [ ] Gravel Packed [X] Other __9&12
2 10 Ci Gravel Packed interval from ft. to fi. S
10 18 Ch " Casing, Blank Pipe, and Well Sereen Data
18 28 O Din | O pef Slanedde Samg @5 3K
28 33 Ch (in.) Used | Screen Mig,, if commercial From To _|Screen
33 43 CiSa 2 n |Sch 40 PVC Riser 0 25
43 48 SaCl 2 0 |Sch 40 PVC Screen 25 35 | .010
48 55 Ch
9_) Annular Seal Data: ic. grom 0 fiz0 100 f# isacks & material 13 cement)
from 0 fr.to 20 fi. #sacks & material 2 cement
o : — from 20 fio 22 £t #isacks & material .3 bentonite
(Use reverse side of Well Owiet's copy. Hf nceessary) from fi.to ft. #sacks & material
13) Plugged ] well plugged within 48 hours Method Used tremimie
Casing left in well: Cement/Bentonitc placed in well: Distance to septic field or other concentrated contammation 114 ft.
“Trom . | To( | From(m | Toim | Materialused & # Sacks | Distance to Property Line 0a ft Method D2
Verified: na
10) Surface Completion (f steel cased, leave blank)
D Surface Slab Installed E] Surface Slecve Instatted
Lﬁ) Ty}?‘* Pump sy, - _ ] piitess Adapter Used X Altemative Procedure Used
Liijl Turbine Jet |__t Submersibie i} Cylinder 11) Water Level
L Otfer 1B —— Static fovel 20 Date 5/13/2013
Depth to pump bowls, cylinder, jet. etc., ft. 2
Artesian Flow opm
15) Water Test 12) Packers
Type test [_] Pump [_] Baiter [_] Jetted {77 Estimated e e R 1 EmEth
Yield: @ gpm with fi. drawdown after hrs. 20/4 22-55 N

16) Water Quality
Type of water:

Check One:

Depth of Strata:

Was a chemical analysis made? D Yes 4 No
Did vou knowingly penetrate a strata which contains undesirable constituents? E] Yes No [f ves, Continue:
l:___l Naturally peor-quality groundwater — type

D Hazardous material/waste contamination encountered

!:] T certify that while drilling, deepening, or otherwise altering the above described well, undesirable water or consiituents was encourdered and the landowner was
informed that such well must be completed or plugged in such a manner as to avoid injury or pollution.

] Other (describe)

] Hvdrocarbons (i.e. gas, oil, etc.)

Company or Individual's Name (type or print) Van and Sons Drilling Service, Inc

| Lic. No. 2903M

Address ¢ 31$J0h& Alber L

iCity Houston

[State Tx |Zip 77076

] i q

. X
| Signature %, . =

=' o ;»z 4 v ﬁ«!"- \,?,_.‘: > . 6/’24/2013

Sipgnatare

/ /

ivensed DRller/Pump Installer

=

 CDate

Aﬂ A‘BI

e Ee s

S R

TDLR FORM 00TWWD / 9-03

Copies to TDLR - Owner - Driller/Pump Instalier

Form provided by Forms On-A-Disk - {214) 340-3429 - FormsOnADisk.com



Texas Department of License and Regulation
Water Well Driller/Pump installer Program
F-O. Box 12157 Austin, Texas 76711 (512)463-7880 FAX (512)463-8616

Email address: water. well@license.state. tx.us

This form must be completed
and filed with the department
within 30 days following the
plugging of the well.

PLUGGING REPORT
A. WELL IDENTIFICATION AND LOCATION DATA

1) OWNER

Name Address City State Zip

City of Houston Geo Dept 611 Walker Floor 14 Houston Tx 77002

2) WELL LOCATION

County Physical Address City State Zip

Harris Almeda Rd at Dixie Dr Houston Tx 77030

3) Owner's Well No. 1 Long. °] 'l " Lat. °| ‘| " |Grid# 65-21-6

4) Type of Well [ water B Monitor [ njection [ De-Watering 3) N1

Drill, Pump Tnstaller, or Landowner performing the plugging operations must Jocate and identify the location of the well within a specific grid

on a full scale gridded map available from Texas Natural Resource Information Service. The location of the well should be denoted within the
gtid by placing a corresponding dot in the square to the right, The legal description is optional,

B) HISTORICAL DATA ON WELL TO BE PLUGGED (if available)

License No.

6) Driller
Eddie VanAntwerp

l

3
ST it |

2943M

7) Drilled  05/13/201 8) Diameter of hole 4

__inches |9) Total depth of wel] 35 feet.

C. CURRENT PLUGGING DATA

1 1) REMOVE ALL REM OVEABLE CASING
Please check box beside the method of plugging used

16) Date well plugged
07/02/2013

12) Name of Driller/Pump Installer or Well Owner
Eddie VanAntwerp

performing the plugging L
Tremmie pipe cement from bottom to top.

License No. 2903M
13) CASING AND CEMENTING DATA RELATIVE TO THE PLUGGING OPERATIONS.
CASING LEFT IN WELL
FROM (feet) TO (feet)
0

Tremmie pipe bentonite from bottom to 2 feet from
surface, cement top 2 feet.

L1 K

DIAMETER (inches)
2

Pour in 3/8 bentonite chips when standing water in
well is less than 100 feet in depth, cement top 2 feet.

35

Large diameter well filled with clay material from

top to bottom.

i
CEMENT/BENTONITE PLUG(S) PLACED IN WELL

COMMENTS
FROM (feet) | TO (feet) i SACKS [Tried to pull well -
. ! 33 2 [Top section of PVC broke off e

[

Grouted well material in face
: LB L S o
D. VALIDATION OF INFORMATION INCLUDED IN FORM

I certify that I plugged this wel] (or the well was plugged under my supervision) and that all of the statements herein are true and correct.
[ understand that failure to complete items 1 through 13 will Tesult in the report(s) being returned for completion and resubmitied,

Company or Individual's Name (type or print) |Van and Sons Drillin Service,

Inc

Address 319 Joliln Atber!\ City Houston

o A R = e —
Signature 7{\“ @Ji LS FA s "&.f,‘-%{f‘*:,f‘\ﬁ'i&s;,‘%&r‘f -":’ T/8/2013 { Sigrma ture

Licensed Driller/Pomp Installer Date Apprentice

-1

‘ B
/
Form provided by Forms On-A‘gIL‘,M -&'H@b, Texas - (214) 340-9429
7y QgSOCIATES e

TDLR FORM a004WWD Copies o TDLR - Owner - Driller/Pump Installer



APPENDIX D
STANDARD PROCTOR AND CBR TEST RESULTS



109

108

107

103

102

13

DATE TESTED:

TYPE OF MATERIAL :
MAXIMUM DRY DENSITY :
OPT. MOISTURE CONTENT :

14

5/21/13

TEST DATA

16 17

Percent Moisture

LIQUID LIMIT : 55

Brown Fat Clay with Sand (CH)PLASTICITY INDEX: 36

107.6
16.6

pcf
%

-200 SEIVE % : 75.8

18

19 20

6120 S. Dairy Ashford Road

Houston, Texas 77072-1010
281.933.7388 Ph

281.933.7293 Fax

DATE: 06/03/2013

APPROVED BY: PREPARED BY:
ZA AR

PROCTOR TEST RESULTS

ALMEDA ROAD PAVING AND DRAINAGE
WBS NO. N-000806-0001-3/CSJ NO. 0912-72-072

PROJECT NO.:

DRAWING NO.:
HG1018580 PLATED -1




CALIFORNIA BEARING RATIO TEST RESULT

3.00
Composite Sample
Maximum Dry Density (MDD) = @ ©
.I/
250 107.6 pcf ———
Lab CBR @ 95% MDD = 1.80 — 56 blows/layer Sl
//
//
//
200 =
; =
st
//
//
-~
150 H 25 blows/layer
1.00
0.50
0.00
100 102 104 106 108 110 112 114

DRY UNIT WEIGHT, PCF

6120 S. Dairy Ashford Road

Houston, Texas 77072-1010
281.933.7388 Ph
ASSOCIATES 281.933.7293 Fax

APPROVED BY: PREPARED BY:
DATE: 06/03/2013 - AR
CBR TEST RESULT

ALMEDA ROAD PAVING AND DRAINAGE
WBS NO. N-000806-0001-3/CSJ NO. 0912-72-072

PROJECT NO.: DRAWING NO.:
HG1018380 PLATED -2




CBR (CALIFORNIA BEARING RATIO) OF
LABORATORY COMPACTED SOILS
ASTM D1883

Project: Almeda Road Paving and Drainage

Sample Location: Composite

Liquid Limit: 55 Plastic Limit: 19 Plasticity Index: 36

Method of Compaction: X ASTM D698

L] ASTM D1557
Sample Condition: X soaked [J unsoaked
No. of Blows: 25 56 90

Dry Density Before Soaking (pef): 101.01 111.30

Dry Density After Soaking (pef):  98.70 105.20
Moisture Content:

Before Compaction (%o): 16.4
Top 1-inch Layer
After Soaking (%): 29.4

Swell (%):

Bearing Ratio (%):
(X soaked []unsoaked)

Surcharge: 10 Ibs.

6120 S. Dairy Ashford Road

Houston, Texas 77072-1010

281.933.7388 Ph

281.933.7293 Fax

APPROVED BY: PREPARED BY:

ZA AR

CBR TEST SUMMARY
ALMEDA ROAD PAVING AND DRAINAGE
WBS NO. N-000806-0001-3/CSJ NO. 0912-72-072
PROJECT NO.: DRAWING NO.:
HG1018580 PLATED -3




APPENDIX E
SOIL PROFILE



45

40

35

Elevation
— [ ] N w
w o (3] [=]

-
o

()]

B-4 :IPZ-1)

NN

I iy

3200 3400

LEGEND:

Concrete

& Fill (made ground)
Sandy Clay

(] sitt

Asphaltic Concrete

Fat Clay
Base
Clayey Sand
|:| Sand

4000 4200

Station Along Almeda Road (feet)

Note:

Data concerning subsurface
conditions obtained at
boring locations only.

5200

11/07/2013

APPROVED BY:

ASSOCIATES ZA

PREPARED BY:
KL

BORING LOG PROFILE

ALMEDA ROAD PAVING AND DRAINAGE
WBS No: N-000806-0001-3/CSJ No: 0912-72-072

PROJECT NO.:

HG1018580

DRAWING NO.:

PLATE E-1
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