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0.0 EXECUTIVE SUMMARY

Associated Testing Laboratories, Inc. (ATL) has conducted a Geotechnical Investigation for the
proposed improvements in the Montrose area in Houston, Texas. The alignments are located in Key
Maps 493S, T, W and X. The project area is bounded by Montrose Boulevard to the west,
Richmond Avenue to the south, Spur 527 to the east and West Alabama to the north. The streets
proposed for improvement within the above area includes Sul Ross, Branard, West Main, Colquitt,
Roseland, Stanford, Greeley, Jack, Grarrott, Bute and Brandt streets. Additionally, a small section
along Austin Street between Cleburne to Truxillo will also be improved. The storm sewers will be
15- to 60 inches in diameter and will generally be installed at depths ranging from approximately
3.5- to 13.5 feet. The sanitary sewers will be 8- to 36 inches in diameter and will generally be
installed at depths ranging from approximately 2.5- to 12 feet. At the intersection of Austin Street
and Cleburne, the sanitary sewers may be 18.5 feet deep. The water lines will be 8- to 12 inches in
diameter and generally placed at depths ranging from 3- to 5 feet. The existing streets may be

reconstructed. The reconstructed streets will be of concrete.

A total of thirty eight (38) soil borings were drilled in the project areas to depths ranging from 20- to
30 feet. Groundwater was encountered during drilling at boring locations B-1 through B-3, B-5, B-7,
B-8, B-13 through B-15, B-17, B-18, B-24 through B-29, B-31 through B-35 and B-38 at depths
ranging from 16- to 24 feet. Upon completion of drilling, groundwater was measured at depths
ranging from 14- to 23 feet. Groundwater was not encountered during drilling in the remaining
borings. Six (6) of ﬂ;ese borings (Borings B-1, B-6, B-16, B-26, B-30 and B-36) were converted into
piezometers (PZ-1 through PZ-6, respectively) after completion of drilling and sampling and water
level measured at approximately 24 to 72 hours after installation, at approximately 5- to 7 days after
installation and approximately 27- to 30 days after installation. Groundwater was measured at
depths of 17.5-, 17- and 22.5 feet in the piezometers at borings B-1 (PZ-1), B-26 (PZ-4) and B-36
(PZ-5) at approximately 24- to 72 hours after installation. Groundwater was not encountered in the

remaining piezometers (B-6, B-16 and B-30).



0.0 EXECUTIVE SUMMARY (Continued)

Groundwater was measured at depths of 16-, 18-, 16-,23.5 and 10 feet in the piezometers at borings
B-1 (PZ-1), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-5) and B-36 (PZ-6) at approximately 7 to 10 days
after installation. Groundwater was measured at depths of 16-, 19-, 16-, 18.5 and 10 feet in the
piezometers at borings B-1 .{PZ—}), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-5) and B-36 (PZ-6) at

approximately 27 to 30 days after installation. Groundwater was not encountered in the peizometer

at boring B-16. ATL’s subsurface investigation disclosed the following details for the soils:

Stratum | Starting Ending Soil Description
No. Depth, feet | Depth, feet

I 1-1.25 10.5 — 12.5 | Fill: Fat Clay With Sand (CH), soft to firm, tan and
light gray, with shells; in borings B-3 and B-13 only

1 025-1.1 |2-9 Fill: Sandy Lean Clay (CL), soft to very stiff, light
gray and tan, with calcareous nodules; in borings B-

6, B-7, B-10, B-19 and B-35 only

I 0.5-23 4-30 Fat Clay With Sand (CH), firm to hard, light gray,
gray, dark gray and tan, reddish brown, with ferrous
and calcareous nodules; in borings B-1,B-2,B-4
through B-7, B-10, B-12 through B-16, B-20
through B-28 and B-30 through B-38

v 0.5-23 2-25 Sandy Lean Clay (CL), soft to hard, light gray and
tan, reddish brown, with ferrous and calcareous
nodules; in borings B-2, B-4 through B-11, B-13
through B-19, B-21, B-23, B-24, B-26, B-27, B-29
through B-35 and B-37 only

\'% 8§—-16.5 17.5-25 Silty Sand (SM), loose to medium dense, light gray
and tan, reddish brown; in borings B-1 through B-5,
B-7 through B-11, B-17, B-18, B-24, B-25, B-29
and B-35 only




0.0 EXECUTIVE SUMMARY (Continued)

Based on the field investigation, laboratory testing, records and document review, the conclusions

and recommendations are summarized below:

A preliminary fault review based on review of available fault maps does not indicate the
project alignment crossing any of the known faults.

Groundwater confrol in excavations in cohesive soils (CL, CH) can usually be accomplished
by sump and pump arrangements because the seepage should be relatively slow. Dewatering
using well points may be required where non-cohesive/granular soils (SM) are encountered
or if the groundwater inflow is large.

Vertical trench excavation may be used for this project. The earth cuts will require a suitably
designed trench protection system for trenches deeper than five-feet. Deeper trenches can be
made using open slopes, stepped back to stable slope, vertical cuts supported with trench
boxes, sheet piles or other suitably designed retaining system. Selection, design, placement
and maintenance of the trench protection method should be the contractor’s responsibility.
Retaining system for the trenches for open cut method of installation may be designed by
using equivalent fluid pressure approach and the criteria given in the project report.

The water line, storm sewers and sanitary sewers may be installed using a combination of
augering and casing techniques as well as open trench methods. Recommendations for
augering and casing are included in this report. Where water lines, storm sewers and sanitary
sewers are installed using open trench methods, the bedding and backfill criteria for that case
is also given in the report.

The possible reconstruction of project streets will consist of concrete paving. Based on
AASHTO procedure, the recommended concrete paving thickness for project streets is 6.0
inches with a design ESAL of 500,000. The top 6 inches of subgrade should be lime
stabilized using 7 % lime by dry weight. More information is in the repott.

The concrete pavement should be suitably reinforced as per City of Houston standards. More

information regarding this is given in the report.



1. FACTUAL DATA

LOINTRODUCTION
1.1 General

This investigation was authorized by Van De Wiele & Vogler, Inc., with the acceptance of
Associated Testing Laboratories, Inc (ATL); Proposal No. CP09-0703-R dated December 23,
2009. Project details were provided to ATL, Inc., by Mr. Dan Simeone, P.E, of Van De Wiele &
Vogler, Inc (henceforth referred to as Client). This report includes results of the field investigatione
laboratory testing, geotechnical engineering analysis, and recommendations for the proposed design

and construction of new utilities and concrete streets.

1.2 Location and Description of the Project

The existing streets in the Montrose area in Houston, Texas (Key Map 493S, T, W and X) will be
reconstructed along with new utilities. The project area is bounded by Montrose Boulevard to the
west, Richmond Avenue to the south, Spur 527 to the east and West Alabama to the north. The
streets proposed for improvement within the above area includes Sul Ross, Branard, West Main,
Colquitt, Roseland, Stanford, Greeley, Jack, Grarrott, Bute and Brandt streets. Additionally, a small

section along Austin Street between Cleburne to Truxillo will also be improved.

The storm sewers will be 15- to 60 inches in diameter and will generally be installed at depths
ranging from approximately 3.5- to 13.5 feet. The sanitary sewers will be 8- to 36 inches in diameter
and will generally be installed at depths ranging from approximately 2.5- to 12 feet. At the
intersection of Austin Street and Cleburne, the sanitary sewers may be 18.5 feet deep. The water
lines will be 8- to 12 inches in diameter and generally placed at depths ranging from 3-to 5 feet. The

existing streets will be reconstructed. The reconstructed streets will be of concrete.



1.2 Location and Description of the Project (Continued)

The project alignments are generally along existing streets in a residential area. The existing streets
are asphalt streets in general with some streets being of asphalt overlying concrete. Photographs of
the project site were taken at the time of our site visit. These photographs are presented in Appendix

1.

1.3 Scope of Work

A geotechnical investigation has been conducted to determine subsurface soil and groundwater
conditions in the proposed project area and to develop geotechnical engineering recommendations

for the design and construction of new utilities and concrete pavement.

Associated Testing Laboratories, Inc. (ATL) has completed a subsurface exploration program
which consisted of the following scope:
e Drilling and sampling a total of thirty eight (38) soil borings to depths ranging from twenty
(20) to thirty (30) feet below the existing grade.

¢ Laboratory testing on selected soil samples recovered from the soil borings.
» Developing boring log profiles to assess subsurface soil and groundwater conditions.

e Preliminary review of the proposed project area based on the review of available fault maps.

It should be noted that a detailed investigative fault study is beyond the scope of this report.

Based on results from the field investigation, laboratory testing and gathered geological information,
ATL performed an engineering analysis to develop geotechnical recommendations for the design and

construction of the new utilities and concrete paving,.



2.0SUBSURFACE INVESTIGATION PROGRAM

The field investigation initially consisted of drilling and sampling of a total of thirty eight (38) soil
borings (B-1 through B-38) in the project area. The borings were generally located at 500 feet
spacing along the alignments. The approximate locations of the borings as drilled are shown in
Figure 2. Measurements of the paving were performed prior to drilling and sampling. The pavement

measurements are shown in Table 1.

Thirty eight (38) soil borings (B-1 through B-38) were drilled to a depth ranging from twenty (20) to
thirty (30) feet below the existing grade. One (1) boring was drilled to a depth of 30 feet (B-35).
Thirty six (36) borings were drilled to a depth of 25 feet each (B-1 through B-22, B-24 through B-34
and B-36 through B-38). One (1) boring was drilled to a depth of 20 feet (B-23).

Six (6) of these borings (Borings B-1, B-6, B-16, B-26, B-30 and B-36) were converted into
piezometers (PZ-1 through PZ-6, respectively) after completion of drilling and sampling. The
structure of the piezometers is shown in Figure 3. The total vertical footage drilled and sampled was
950 feet. Upon completion, the borings were backfilled using bentonite cement grout using a tremie.

The cored pavement was patched using lean concrete,

In cobesive soils, undisturbed soil samples were collected using a conventional 3-inch O.D. Shelby
tube in general accordance with ASTM D1587. Cohesionless soils were sampled using split spoon
sampler in general accordance with ASTM D1586. All soil samples were examined, classified and
logged in the field. A representative portion of each sample was packed in containers to prevent
moisture loss. All soil samples were properly labeled and subsequently transpotted to the ATL
laboratory. All soil samples were classified according to Unified Soil Classification System (ASTM
D-2487). A key to soil classifications and symbols used in this report is presented in Appendix 2.
The soil information at our boring locations are shown on the resﬁcctive boring logs presented in

Appendix 3. No unusual staining or hydrocarbon odors were noted visually in the soil samples.



3.0 LABORATORY TESTING PROGRAM

Samples obtained from the field were again examined and classified in the lab by the geotechnical
technician under the supervision of an engineer. Laboratory testing was performed on selected
representative soil samples that were collected during the field investigation. The laboratory testing
program included Atterberg Limits (ASTM D-4318), Density, Moisture Content (ASTM D-2216),
Unconfined Compressive Strength (ASTM D-2166), Percent Finer Than No. 200 Sieve (ASTM D-
1140), California Bearing Ratio (ASTM D-1883) and Proctor Tests (ASTM D-698). The results of
laboratory tests are shown in the logs of Borings (Appendix 3) and also presented in summary of test

results (Appendix 4). Overall numbers and types of tests performed for this study are presented

below:
TYPE OF TEST NUMBER OF TEST
Visual Classification 306
Dry Density 3y
Moisture Content 306
Atterberg Limits 113
Unconfined Compression 89
Percent Finer Than No. 200 Sieve 107
California Bearing Ratio 2
Proctor 2




IL INTERPRETIVE REPORT

4.0 SUBSURFACE AND SITE CONDITIONS

4.1 Geology of Coastal Plain

The proposed project area is located within the Gulf Coast Structural Province, a huge sedimentary
basin containing several thousand feet of sediments. In general, these sediments consist of loose

sands, silts and clays which slope gently toward the Gulf of Mexico.

The proposed project site is underlain by the Beaumont Formation of the Pleistocene age. This
formation consists of over consolidated clays, silts and sands with some shell, calcium carbonate and
iron oxides. These formations are quite strong and extend to an approximate depth of 100 feet. The

surface materials are often weakened by the weathering process.

The materials of Beaumont Formation were deposited during the last of the interglacial periods,
During interglacial periods when water from the melting glaciers flowed back into the ocean, the sea
rose, the depended valley backfilled and several Pleistocene formations were deposited. Beaumont
Formation may have been deposited during a mid-Wisconsin interglacial interval or during the
Sangamon Stage, an interval between the Wisconsin and Illinoian Glaciations. The Sangamon Stage -
is currently estimated as taking place about 70,000 years ago. The Beaumont formation is the
youngest formation of Pleistocene age that crops out in the proposed project area. Its origins are

mainly fluvial and deltaic, but probably some small areas originated as coastal marsh and lagoonal

deposits.



4.2 Natural Hazards

Among the geologic and geomorphological features in this region are sedimentary deposits broken
by structure such as normal faults, salt domes, etc. The sedimentary deposits slope gently toward the
Gulf of Mexico. They are broken by normal faults, most of which dip toward the Gulf and extend
downward many thousands of feet. The earth movements that caused these faults took place within
the last 50,000 years. In general, the regional faults in the Houston area trend parallel to the Gulf
Coast. Only the local faults over the salt domes show a radial pattern associated with the upthrust of
the salt mass. There are numerous faults and fault systems in the greater Houston area. The
movement of many of these faults has been affected in recent history by area subsidence. The
subsidence is caused by removal of oil and groundwater. As much as nine (9) feet of subsidence has
taken place in the area east of Houston in the last 70 years. Conversion to surface water usage and

the limiting of oil production has greatly reduced the subsidence rate in the area east of Houston.

Figure 4 shows the principal active faults in the Houston area. Figure 4A shows the latest active
surface faults of the Houston area interpreted on LIDAR Imagery (Khan and Engelkemeir). Based
on Figures 4 and 4A there does not appear to be any active surface faults crossing any of the project

alignment.



4.3 Site Stratigraphy and Geotechnical Characterization

ATL’s subsurface investigation disclosed the following details regarding the subsurface soils:

Strattum

No.

Starting
Depth, feet

Ending
Depth, feet

Soil Description

I

1-1.25

10.5-12.5

Fill: Fat Clay With Sand (CH), soft to firm, tan and
light gray, with shells; in borings B-3 and B-13 only

0.25-1.1

2-9

Fill: Sandy Lean Clay (CL), soft to very stiff, light
gray and tan, with calcareous nodules; in borings B-

6, B-7, B-10, B-19 and B-35 only

0.5-23

Fat Clay With Sand (CH), firm to hard, light gray,
gray, dark gray and tan, reddish brown, with ferrous
and calcareous nodules; in borings B-1,B-2,B-4
through B-7, B-10, B-12 through B-16, B-20
through B-28 and B-30 through B-38

0.5-23

Sandy Lean Clay (CL), soft to hard, light gray and
tan, reddish brown, with ferrous and calcareous
nodules; in borings B-2, B-4 through B-11, B-13
through B-19, B-21, B-23, B-24, B-26, B-27, B-29
through B-35 and B-37 only

8§-16.5

17.5-25

Silty Sand (SM), loose to medium dense, light gray
and tan, reddish brown; in bori ngs B-1 through B-5,
B-7 through B-11, B-17, B-18, B-24, B-25, B-29
and B-35 only

Notes:

22, B-26, B-28 and B-35 through B-38.

2) The following borings were terminated in Stratum 1V Sandy Lean Clay (CL):-B-2, B-6, B-13 through B-16, B-19, B-

23, B-27 and B-29 through B-34,

3) The following borings were terminated in Stratum V Silty Sand {SM):- B-1, B-3, B-7 through B-9, B-11, B-17, B-18, B-

24 and B-25.

1) The following borings were terminated in Stratum 111 Fat Clay With Sand (CH): - B-4, B-3, B-10, B-12, B-20 throngh B-
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4.3 Site Stratigraphy and Geotechnical Characterization (Continued)

The fat clay with sand soils of strata I and Il were found to have liquid limits ranging from 50% to
77%, plastic limits ranging from 19% to 23% and plasticity indices ranging from 31 to 54. The
sandy lean clay soils of strata Il and IV were found to have liquid limits ranging from 24% to 48%,
plastic limits ranging from 16% to 18% and plasticity indices ranging from 8 to 30. The expansive
fat clay with sand soils and moderately expansive sandy lean clay soils (PI>20) are not suitable for
use as select fill in their present condition. These soils once lime stabilized (7% and 4% by dry
weight, respectively) may be suitable for use as select fill. The non-expansive sandy lean clay soils
(PI<20) are suitable for use as select fill in their present condition. The silty sands of stratum V are

not recommended for use as fill material.

Soft soils were encountered at boring B-2 below the depth of 23 feet, at boring B-3 to a depth of 4
feet and at boring B-10 between the depths of 8- to 13 feet. At boring B-2 and B-3, these depths are
either below or above the utility invert levels. Atboring B-10, the 18 inch diameter storm sewer and
10 inch diameter sanitary sewer pipes may encounter the soft soils at the invert levels. However,
considering the diameter of the pipes and no significant net increase in the loading on the underlying

soils, we do not anticipate significant settlement due to pipe placement at this location.

It should also be noted that non-cohesive/granular soils may be present at different depths in between
our borings or at other non boring locations. The letters in parenthesis indicate soils classification in
accordance with Unified Soils Classification System. A more detailed stratigraphy is presented in
boring logs, B-1 through B-38 in Appendix 3. Definition of terms and a key to symbols used in the
boring logs are presented in Appendix 2. Boring log profiles were developed based on the boring
locations and the subsurface soils encountered in the soil borings. The boring log profiles are

presented in Figures 5A through 51.
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4.4 Groundwater

Groundwater conditions were observed in open soil borings during the field investigation.
Groundwater was encountered during drilling at boring locations B-1 through B-3, B-5, B-7, B-8, B-
13 through B-15, B-17, B-18, B-24 through B-29, B-31 through B-35 and B-38 at depths ranging
from 16~ to 24 feet. Upon completion of drilling, groundwater was measured at depths ranging from
14-t0 23 feet. Groundwater was not encountered during drilling in the remaining borings. Six (6) of
these borings (Borings B-1, B-6, B-16, B-26, B-30 and B-36) were converted into piezometers (PZ-1
through PZ-6, respectively) after completion of drilling and sampling and water level measured at
approximately 24 to 72 hours after installation, at approximately 5- to 7 days after installation and
approximately 27- to 30 days after installation. Groundwater was measured at depths of 17.5-, 17-
and 22.5 feet in the piezometers at borings B-1 (PZ-1), B-26 (PZ-4) and B-36 (PZ-5) at
approximately 24 to 72 hours after installation. Groundwater was not encountered in the remaining
piezometers (B-6, B-16 and B-30). Groundwater was measured at depths of 16-, 18-, 16-,23.5- and
10 feet in the piezometers at borings B-1 (PZ-1), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-5) and B-36
(PZ-6) at approximately 7 to 10 days after installation. Groundwater was not encountered in the
remaining piezometer (B-16). Groundwater was measured at depths of 16-, 19-, 16-, 18.5 and 10
feet in the piezometers at borings B-1 (PZ-1), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-5) and B-36 (PZ-6)
at approximately 27- to 30 days after installation. Groundwater was not encountered in the

remaining piezometer (B-16).

Generally these fat clay with sand / lean clay with sand soil contains water due to lenses and seams
of more permeable soils such as silty sand/sandy silt. The rate of flow of groundwater produced by
these layers will depend upon the weather conditions at the time of construction. It should also be
noted that the groundwater level is generally influenced by such factors as topography and surface
drainage features. It should be noted that a detailed hydrogeological investigation of the proposed
projectarea is beyond the scope of this investigation. Groundwater depths as measured are shown on

the respective boring logs and summarized in Table 2.
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5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS

5.1 OSHA Type Soils

Atthe federal level, Occupational Safety and Health Act (OSHA) requires protective systems for all
trenches exceeding 5 feet in depth. OSHA has developed a soil classification system to be used as a
guideline in determining sloping and protective system requirements for trench excavations. This
system has set forth a hierarchy of Stable Rock, Type A, Type B, and Type C, in decreasing amounts

of stability.

Stable Rock: Natural solid mineral matter that can be excavated with vertical sides and remain

intact while exposed.

Cohesive soils with an unconfined compressive strength of 1.5 ton per square foot

5
5

(isf) or greater.

However, no soil is Type A if:

e The soil is fissured; or

* The soilis subject to vibrations from heavy traffic, pile driving, or similar effects; or

e The soil has been previously disturbed; or

o The soil is part of a sloped, layered system where the layers dip into the excavation
on a slope of four (4) horizontal to one (1) vertical or greater; or

¢ The material is subject to other factors that would require it to be classified as a less

stable material.
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5.1 OSHA Type Soils (Continued)

Type B:

Cohesive soil with an unconfined compressive strength greater than 0.5 tsf but less
than 1.5 tsf; or

Granular Cohesionless soils, including angular gravel, silt, silty loam, and sandy
loam, and in some cases, silty clay loam and sandy clay loam; or

Previcusly disturbed except those which would otherwise be classified as Type C; or
Soil that meets the unconfined compressive strength or cementation requirements for
Type A, but is fissured or subject to vibration; or

Dry rock that is not stable; or

Material that is part of a sloped, layered system where the layered system where the
layers dip into the excavation on a slope less steep than four horizontal to one vertical

(4H:1V), but only if the material would otherwise be classified as Type B.

Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or
Granular, including gravel, sand, and loamy sand; or

Submerged soil or soil from which water is freely seeping; or

Submerged rock that is not stable;. or

Material is a sloped, layered system where the layers dip into the excavation on a

slope of four (4) horizontal to one (1) vertical or steeper.
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5.1 OSHA Type Soils (Continued)

Based upon the soils and groundwater encountered at the boring/piezometer locations, ATL for
simplicity recommends the use of OSHA soil classification Type "B" in general for the determination
of allowable maximum slope or selection and design of any protective system to a depth of 16 feet
and OSHA Type “C” below that depth. In the area of boring B-7, the onsite soils should be
classified as OSHA Type “C” below the depth of 8 feet. In the area of borings B-2, B-4, B-9, B-35
and B-36, the onsite soils should be considered as OSHA Type “C” below the depth of 10 feet. In
the area of borings B-3, B-5, B-8, B-11, B-17 and B-18, the onsite soils should be considered as
OSHA Type “C” below the depth of 12 feet. In the area of borings B-1 and B-10, the onsite soils
should be considered as OSHA Type “C” below the depth of 13 feet. The fill fat clay with sand soils
encountered in borings B-3 and B-13 to a depth of 12.5- and 10.5 feet, respectively, may be
conservatively classified as OSHA soil classification Type “C”. The fill sandy lean clay soils
encountered in borings B-6, B-7, B-10, B-19 and B-35 to a depth of 2-, 6-, 9-, 4- and 4 feet,
respectively may be conservatively classified as OSHA soil Type “C”. During construction if
groundwater or silty soils or soft soils are encountered at shallower depths, then the soils should be

considered as Type “C” below that depth.,

5.2 Trench Excayvation

The proposed utility alignments in the project area will be constructed using either open trench or
auger and casing methods. The storm sewers will be 18- to 60 inches in diameter and will generally
be installed at depths ranging from approximately 3.5- to 13.5 feet. The sanitary sewers will be 8- to
36 inches in diameter and will generally be installed at depths ranging from approximately 3- to 12
feet. At the intersection of Austin Street and Cleburne, the sanitary sewers may be 18.5 feet deep.

The water lines will be 8- to 12 inches in diameter and installed at depths ranging from 3- to 5 feet.



16

5.2 Trench Excayation {Continued)

Any open trench excavations that will be deeper than 5 feet will require protective measures. The
trench excavations can be made using open slopes, stepped back to stable slope, vertical cuts
supported with sheet piles or other suitably designed retaining system. The excavation should be
performed in accordance with the current OSHA 29 CFR Part 1926 of OSHA (Trench Safety
System) and City of Houston Standard Specification, Section 02317 — Excavation and Backfill for

Utilities.

Excavation trenches or pits should be provided with a proper trench support system. For the trench
supporting system, the lateral pressures exerted by surrounding soils are presented in Figure 6.
Where cohesive soils are underlained by sandy soils, the lateral pressures may be taken as given in
Figure 6A. In case that a trench shield is used, the trench shield may be designed for a lateral earth
pressure equivalent to a fluid pressure of 102 PCF (example: Y'K, + Y, = (120-62.4) 0.7 + 62.4) for
cohesive soils below the water table and 84 PCF (example: YK, = 120 * 0.7) for the cohesive soils
above the water table. In non-cohesive soils, the trench shield should be designed for a lateral earth
pressure equivalent to a fluid pressure of 85 PCF (example: Y'K, + Yy, = (120-62.4) 0.4 + 62.4)
below the water table and 48 PCF (example: YK, = 120 * 0.4) above the water table. In general, a
surcharge magnitude of g psf will result in lateral earth pressure of 0.5¢ in cohesive soils and 0.4q in
granular soils. Timber shoring as outlined in 29 CFR Part 1926 of OSHA recommendation may be

used in the construction of trench supporting system.

Due fo the presence of the roadway adjacent to the likely excavation areas for storm sewers at the
project site, the effect of vehicular traffic should be considered while designing the lateral supporting
systems. Boussinesq’s equation should be used for calculating the loads on the retaining systems due
to the vehicular traffic. Boussinesq’s equation for both horizontal and vertical stresses are shown in
Figure 6B. All surcharge loads to a distance of 0.5 times the wall height should be considered. We
recommend that a HS20 vehicle loading be considered adjacent to the pit for design purposes. An
impact factor of 1.5 should be used in the design. Surcharge loading due to construction machinery

should be considered as applicable.
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5.2 Trench Excavation (Continued)

Stockpiling of excavated material should not be allowed near the excavation. Generally, a distance
of one half the excavation depth on both sides of the trench should be kept clear of any excavated

material. Ifthis is not possible due to space limitations then the retaining system design should take

into account the surcharge loads,

Based upon our groundwater investigations from piezometers, groundwater may be encountered in
general during excavations deeper than 10- to 16 feet in the project area. Seepage of water may also
occur at shallower depths and/or at other locations if fluctuation in groundwater levels takes place.
The flow of groundwater may vary depending upon depth of construction and weather conditions,
Where groundwater is encountered, a conventional sump and pump arrangement is recommended for
the shallow trench excavations up to 15 feet in cohesive soils. For excavations deeper then 15 feet,
multi-staged pumps or well points may be required. Where granular soils are encountered or where
the water inflow is large, dewatering using well points may be required. In stable cohesive soils, the
trench bottom stability can be evaluated in the following manner.

If sheeting terminates at the base of cut:

Factor of safety (F)= _(No C
(Y) Htq

N.= Bearing Capacity factor which depends on dimensions of the
excavation:(width), (length) and (depth) (Use N, = 5.7).
C = Undrained shear strength of clay in failure zone beneath and surrounding base
of cut (may be taken as half the unconfined compressive strength).
Y = Unit weight of surrounding soils.
= Depth of excavation.

q = Surface surcharge.

If the factor of safety is less than 1.5, sheeting should be extended below the base of the cut to insure

stability. The extended sheeting depth may be taken as 0.5 times the trench width.
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5.2 Trench Excavation (Continued)

Soft soils were encountered at boring B-2 below the depth of 23 feet, at boring B-3 to a depth of 4
feet and at boring B-10 between the depths of 8- to 13 feet. At boring B-2 and B-3, these depths are
either below or above the utility invert levels. At boring B-10, the 18 inch diameter storm sewer and
10 inch diameter sanitary sewer pipes may encounter the soft soils at the invert levels. However,
considering the diameter of the pipes and no significant net increase in the loading on the underlying

cohesive soils, we do not anticipate significant settlement due to pipe placement at this location.

3.3 Groundwater Control

Groundwater information is given in Section 4.4. Where groundwater is encountered, precautions
should be taken to control the groundwater since the presence of groundwater destroys the cohesion
of the soil (thus reducing the angle of repose) and can separate and wash away individual particles,

Groundwater control in cohesive and semicohesive soils can usually be accomplished by sump and
pump arrangements because the seepage should be relatively slow. In granular soils or if the inflow
is large, then dewatering using well points will be required. Recommendations of City of Houston
Standard Specification, Section 01578 — Control of Ground Water and Surface Water should be

followed,

Seams and pockets of sands, silt, ferrous nodules, and calcareous nodules that exist in the cohesive
soil layers may pose a threat if they form a drainage path for the groundwater and as a result,
accelerate the rate of seepage. Also in non-cohesive soil layer, the groundwater seepage will occur
at a high rate. Hence, during the excavation and construction below groundwater levels, appropriate
measures such as proper groundwater control and shoring methods, will have to be implemented

under supervision of a Professional Civil/Geotechnical Engineer.
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3.4 Bedding Criteria

Where water line is installed using open trench method, the trench bottom for water line placement
should be over-excavated to a minimum of 12 inches. For auger pits the over excavation should be
to a minimum of 6 inches. The space should be filled with bank sand to a depth of atleast 12-inches
above the pipe top and compacted to a minimum of 95 percent of the maximum Standard Proctor
density (ASTM D698) with a moisture content of —3 to +5 percent of the optimum moisture content.
Over-excavation of trench bottoms will be required for wet soils below the depth of groundwater.
The trench bottom should be shaped to receive the water pipe. The bedding details should be in
accordance with the latest City of Houston Construction Details. City of Houston Drawing No.
02317-04 should be used for the water main bedding and backfill. The bedding and backfill for
auger pit should be in accordance with City of Houston Drawing No. 02447-01.

For sanitary sewers, the trench bottom should be excavated to a minimum of 12 inches below the
pipe placement depth. The space should be filled with crushed stone to a depth of atleast 12 inches
above the pipe top. The trench bottom should be shaped to receive the pipe. The trench zone
backfill shounld be as per latest City of Houston Specifications. The bedding details should be in
accordance with the latest City of Houston Specifications. City of Houston Drawing No. 02317-01
should be used for the sanitary sewer bedding and backfill for dry or wet stable trench conditions.
City of Houston Drawing No. 02317-02 may also be used in lieu of above for wet stable trench
conditions for the sanitary sewer bedding and backfill. Where dry stable trench conditions are

encountered or developed by dewatering, City of Houston Drawing No. 02317-03 may be used.
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5.4 Bedding Criteria (Continned)

For storm sewers, in areas where dry subgrade is encountered, the trench bottom should be excavated
to a mininmum of 12 inches below the pipe placement depth. The space should be filled with cement
stabilized sand to a depth of pavement base/subgrade depth if the pipe is under the pavement. For
concrete pavement this should be 12-inches below the pavement, If the pipe is outside the pavement
area, then the cement stabilized sand should be filled to a depth of 12-inches above the pipetop. The
trench bottom should be shaped to receive the pipe. The bedding details should be in accordance
with the latest City of Houston Specifications. City of Houston Drawin g No. 02317-03 should be
used for the storm sewer bedding and backfill for dry stable trench conditions. In areas where wet

subgrade is encountered, City of Houston Drawing No. 02317-02 should be used for the storm sewer

bedding and backfill.

5.5 Backfill of Trench

The backfill should conform to standard City of Houston Specification, Section 02317 — Excavation
and Backfill for Utilities. The backfill materials should conform to standard City of Houston

Specification, Section 02320 — Utility Backfill Materials.

The embedment material between the pipe and the trench (bedding, haunching and initial backfill)
may consist of bank run sand placed in maximum six-inches compacted lift thickness and compacted
to a minimum of 95 percent of the maximum dry density as determined by Standard Proctor test

(ASTM D698) at -3 to +5 percent of the optimum moisture content.
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5.5 Backfill of Trench (Continued)

In the trench zone within the pavement area, the backfill may consist of bank run sand or select fill.
The bank run sand should be placed in maximum 12 inches loose lift thickness and compacted by
vibratory equipment to a minimum of 95 percent of the maximum dry density at moisture content
within zero percent to +5 percent of optimum as determined by ASTM D698. The select fill may be
placed in maximum 6-inches compacted lift thickness and compacted to a minimum of 95 percent of
the maximum dry density at moisture contents within 2 percent of optimum as determined according
to ASTM D 698. Any cut pavement should be replaced to match the existing pavement type and the
thickness should be equal or greater then the existing pavement thickness. The finished pavement
surface must be even with existing pavement elevation. In the trench zone outside the pavement
area, a random backfill of suitable material (clayey soils) may be used. The random backfill may be
placed in maximum 12 inches loose lift thickness for clayey soils and compacted to a minimum of 90

percent of the maximum dry density as determined by ASTM D 698 at moisture content necessary to

achieve the density.

For sewers, as trench zone backfill in paved areas for streets and to one-feet back of curbs and
pavements, cement stabilized sand should be used. Select backfill should be used within one-foot
below pavement subgrade for rigid pavements. For trench excavations outside pavement areas,
random backfill may be used and compacted as specified in City of Houston Standard Specification
Section 02317 -Excavation and Backfill for Utilities. The backfill material should conform to

Standard City of Houston specification, Section 02320 — Utility Backfill Materials.
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3.6 Loads on Buried Conduits

The pipelines placed at depths under the ground will be subject to loads due to backfill (earth loads)
and loads due to vehicular traffic (live loads).  These loads can be calculated based on Marston’s
(Ref: 1 through 3) and Boussinesq (Fig. 6B) formulas. The Marston’s equation for trench conduits
are generally given as:

Wq =Cq Y B - for rigid pipes

Wi =Cyg Y By B, - for flexible pipes

Where, Wy = fill load, in pounds per linear foot of pipe
Cq = Marstons soil coefficient
Y = Unit weight of fill material, pcf (use 120 pcf)
Ba = Width of trench at or slightly below top of pipe, in feet
B. = Width of pipe, in feet

The above equation is valid when the conduit is placed in a trench not wider then 2.0 to 3.0 times its
outside breadth. Marstons soil coefficient C4 can be obtained from Table 3. A valhuie of Kp equal to
0.11 can be used for the design where K is the active earth pressure coefficient and u is the
coefficient of sliding friction between the fill material and the sides of the trench. The height of fill
and the horizontal width of trench should be considered from the top of the conduit. For the above
equation for flexible pipes, an assumption of equal stiffness of soil and pipe has been used for it’s
development and the equation generally gives a minimum load value. Hence, for flexible pipes
including for ones installed using tunneling, the earth loads may be conservatively calculated using
the prism load theory. The prism load (Ref: I through 3) determines the weight of the soil column
directly above the pipe neglecting factors such as side wall friction and/or the cohesion of the soils.
The prism load (in psf) may be calculated by multiplying the total unit weight of soil above the pipe
(say 120 pcf) by the height, H (ft) of the soil fill. The prism load generally gives higher loading on

the pipe and simulates the long term load imposed on the pipe,
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3.6 Loads on Buried Condiits (Continued)

For calculation of live loads, the width of the loaded area should be taken as the outside horizontal
width of the pipe. Loading due to HS20 vehicle should be considered for vehicular traffic. We
understand that the pipelines will be placed at depths of less then 10 feet in general with deeper
depths up to 15 feet at some locations. We estimate that the additional loading on the pipeline due to
HS20 vehicle will be about 400, 250, 200, 176 and 100 psf at a depth of 4, 5, 6, 7 and 8 feet,
respectively below the existing street level. Additional loading on the pipeline below 8 feet due to

HS20 vehicle can be ignored.

5.7 Augering Pipe

We understand that the proposed water line, storm sewers and sanitary sewers may be installed using
the auger and casing techniques at some locations. We understand that the water line may be placed
at depths of approximately 3- to 5 feet, sanitary sewers will be placed at depths of approximately 2.5-
to 18.5 feet and storm sewers will be placed at depths ranging from 3.5- to 13.5 feet. Based on our
geotechnical exploration, the augering is generally likely to be performed in fat clay with sands,
sandy lean clay and silty sands. The augering method may consist of dry auger or slurry auger
method. In the dry auger method, the casing is advanced by jacking while excavating soil at the
advancing end of the casing. In the slurry auger method, a small diameter pilot hole is first drilled
between the access shafts. This is followed by reaming the pilot hole to full diameter by angering

with slurry and installing casing or pipe by pull-back or jacking techniques.
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3.7 Augering Pipe (Continued)

In areas where granular soil or soft and caving soils are encountered, colloidal drilling fluid
consisting of bentonite slutry may be used. Alternatively, microtunneling or open trench methods
may be used in these areas. The selection of an excavation system for use with pipe jacking must
take into account the type of soils encountered, groundwater conditions, desired rate of advance and
spacing of access shafts. Recommendations given in City of Houston Standard Specification,

Section 02447 — Augering Pipe and Conduit, should be followed.

It is essential to maintain continuous jacking operations to avoid ‘soil freeze’. If soil freeze does
oceur it may become necessary to install another jacking station or access shaft. The selection ofan
efficient augering and casing techniques and construction procedure based on the soil conditions,

groundwater and other relevant factors is the responsibility of the contractor.

Temporary augering shaft structures should be designed based on the lateral earth pressures and other
considerations discussed in section 5.2. Recommendations for auger pits given in City of Houston

Standard Specification, Section 02447 — Augering Pipe and Conduit, should be followed.

Groundwater conditions were observed in open soil borings during the field investigation and that

information has been presented in Section 4.4.

Water inflow from the cohesive soils may be removed using a sump and puinp arrangement. If the
water inflow is large or where granular soils are encountered dewatering using well points may be

required to provide a dry working platform and to prevent soil boiling.
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5.8 Effect Of Tunnel On Surrounding Structures

A properly designed and controlled augering/tunneling operation can reduce immediate soil
movement and subsidence to a tolerable level. Nevertheless, some ground loss should be expected
during any tunnel construction operation. With good construction techniques, ground loss can be
held to acceptable levels. Tunnels constructed below pavement and buried utilities may lead to some
future settlement due to loosening of the subgrade or bedding condition. Large ground loss can
result from uncontrolled flowing ground. Such condition may occur wherever water-bearing sands

or silts are encountered along the tunnel alignment.

The zone of influence of the tunnel roughly extends to a distance equal to the invert depth on each
side of the centerline of the tunnel alignment. The amount of settlement due to tunneling are
difficult to estimate. We anticipate that if good construction practices and control are exercised, the
amount of ground settlement should be limited. Elevation of the roadway, sidewalk and other
important structures along the tunnel alignment should be taken prior to, during and after
construction to evaluate the amount of settlement due to tunneling and the effectiveness of the
tunneling technique adopted. Existing damages to the surrounding structures should be documented
prior to starting of the tunneling operations. Recomimendations given in City of Houston Standard

Specification, Section 02425 — Tunnel Excavation and Primary Liner should be followed.
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5.9 Thrust Restraint

Unbalanced thrust forces result from changes in flow directions and/or velocity in a pressurized pipe
system. The force acting on a pipe system are resisted by the bearing area between the pipe and the
backfill soils. Adequate restraint may be achieved by using restraint joints, tie rods, or a combination
ofthese systems. The restraint joints are employed to allow thrust and shear forces to be transmitted

across the pipe joints to allow a number of pipe sections to act integrally in bearing,

Thrust blocks are commonly used to increase the bearing area to allow the fittings to resist
movement. The procedures for thrust block design are given in detail in AWWA M9 (Ref. 1). The
magnitude of thrust block force T is defined as follows:
T=2PA Sin (H/2)
where P = internal pressure (psi); A = cross-sectional area of pipe (in%);

H = deflection angle of bend; and T = thrust force (pounds)

The thrust block size is then calculated based on the bearing capacity of the soil:
Area of block = T/F
where T = thrust force (Ib); and F = safe bearing value for soil (Ib/sq.ft)

A safe bearing value of 1500 psf can be used for thrust block design. This value includes a factor of
safety of 3. The blocks must be placed against undisturbed soil and the face of the block must be
perpendicular to the direction of and centered on the line of action of the thrust. Proper care must be

exercised after construction to prevent failure due to any future excavations behind the blocks.
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3.9 Thrust Restraint (Continued)
Restrained joints are typically used to avoid the uncertainties of thrust blocking like future

excavations, etc. A detailed procedure for designing restrained joints including example calculations
is outlined in the AWWA design manual M9 (Ref. 1). The following soil parameters are

recommended for the design of the restrained joint(s):

Average unit weight of soil, y = 120 pcf
Cohesion of soils, C = 1000 psf  (for clay soils)
Angle of internal friction, ¢ =30° (for sand backfill)

Coefficient of friction between

pipe and soil, f =03

5.10 Flexible Pipe Deflection

The deflection of a flexible pipe may be determined using the modified Iowa formula of Watkins and
Spangler (Ref. 2) as given below:
Ax =Dy { KW’/ (B1+0.061 B’ * ) }
Here El is the pipe wall stiffness (in-1b.), r is the radius (in.) and W is the load per unit of pipe length
(Ib/lin in. of pipe). Where prism loads (i.e. weight of soil above the pipe) are used for pipe earth
loads, a deflection lag factor, Dy of 1.0 may be used. Otherwise, deflection lag factor, Dyof 1.5
should be used. The bedding constant, K, may be taken as 0.1. The following soil parameters are
recommended in well compacted soils:
Average unit weight of soil, y =120 pef
Modulus of Soil Reaction, B’ =1000psi  (forsandy lean clay/lean clay with sand
- CL soils)
= 350 psi  (for fat clay with sand - CH soils, may
be taken as zero if conservatism is preferred)
=1000psi  (for silty sand — SM soils)
= 1500 psi  (for coarse soils or crushed rock)

The modulus of soil reaction, B’, values given above includes a factor of safety of 2.
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5.11 Uplift Pressure

If any buried structure is placed below the water table, then the direct upward hydrostatic pressure of
water, called the uplif pressure, acts on the base. In general, uplift pressure acts against the weight
of a foundation, thus increasing the possibility and danger of sliding as well as overturning of the
structure.  An uplift pressure diagram for the groundwater at rest is presented as Figure 7. Uplift

resistance is contributed by one or more of the following approaches,

(1) weight of the structure (W)
(2) weight of the soil above the base extension beyond the wall(Ws), if applicable, and

(3) the frictional force between the soil and foundation (Fs).
Uplift Resistance = W+Ws+Fs

W and Ws are not known at this stage. The value of allowable skin friction in fitm to stiff cohesive
soils may be taken as approximately 200 psf. The value of allowable skin friction in silty sands may
be taken as approximately 150 psf. The above value includes a factor of safety of about two. Ifbase
extension option is used, buoyant unit weight of backfill soil (67.6 pef) should be used above the
base extension when calculating potential uplift resistance. Uplift resistance should always be

greater than uplift pressure. A minimum factor of safety of2.0 is suggested for design computations

of this feature.

5.12 Street Cut Repair

Any street cut for the inlets or that necessary for this project should be restored to its original
condition using material similar in nature and thickness to the adjoining streets. Recommendations
outlined in City of Houston Standard Specification, Section 02951 — Pavement Repair and

Resurfacing should be followed.
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5.13 Pavement Design

The existing project streets may be reconstructed. The reconstructed streets will be of concrete, Our

design recommendations for new concrete pavement are given in the following sections.

5,13.1 Traffic Information

No traffic information for the project streets are available to us. However, the subject streets are
generally of residential subdivision type and are expected to have a low and light traffic in general.
For this project we have assumed a design ESALSs of 500,000 for our design purposes. In the event
that the actual traffic is to be significantly different from the above, we should be contacted. We will

then revise our recommendations based on the actual anticipated traffic information.

5.13.2 Subgrade Preparation

The surficial soils along project alignments consist of Fat Clay With Sand (CH) and Sandy Lean
Clay (CL). These soils should provide an acceptable base for pavement construction when properly
prepared as following:

e Strip existing ground to remove organics and other unsuitable materials. Proof roll the
subgrade to detect any wet, soft, or pumping areas. Treat these areas with drying or
stabilizing agents, as necessary, or remove and replace them with a suitable fill material.
Lime stabilization of the subgrade with 7 % lime by dry weight extending to a depth of 6
inches is recommended. This percentage should be confirmed by a lime series test at the
time of construction.

® Good surface drainage should be provided away from the edges of paved areas to
minimize lateral moisture transmission into the subgrade.

° Compact the subgrade to a minimum of ninety-five (95) percent of its maximum dry
density at an moisture content within a range of plus or minus 2 percent of optimum, as

determined by the Standard Proctor Compaction Test (ASTM D 698).
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5.13.3 Subgrade Support

Our field and laboratory exploration indicated that the subgrade soils below the existing pavement
consisted of firm to very stiff fat clay with sand and sandy lean clay. The California Bearing Ratio
(CBR) tests indicated the tested surface sandy lean clay soils to have CBR value of about 3.7. The
optimum moisture of the tested soils ranged from 15.3 to 17.0 percent and the maximum dry density
ranged from 110.8 to 111.3 pef. Additional information can be obtained from the Appendix 4.
Currently, an additional sample of fat clay with sand soils is being tested. This test result will be
presented in the final report. However based on our experience, the fat clay with sand soils are
expected to have a CBR value in the range of about 2 to 4. For this project, we recommend a design

CBR value of 2 and resilient modulus Mg. of 3000 psi for use in the pavement design for this

project.

5.13.4 Concrete Pavement

The concrete pavement was designed based on the AASHTO procedure. The following design
parameters were used in the concrete pavement design for the proposed pavement.
Reliability, R : 90 %
Overall Standard Deviation, So : 0.35
Load Transfer Coefficient, J : 3.2
Drainage Coefficient, Cd : 1.2
Design Serviceability Loss, APSI: 2.0
Loss of Support: 1.0
Traffic: 500,000 ESAL (18-Kips) for design life of 20 years
Concrete Modulus of Rupture : 600 psi
Modulus of Elasticity of Concrete, Ec = 3.2 x 10° psi
Effective Modulus of Subgrade Reaction, k = 70 pci
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3.13.4 Concrete Pavement (Continued)

Based on the above design parameters, the recommended concrete pavement section thickness is 6.0
inches for design ESAL of 500,000 for the project area streets. The design chart for concrete

pavement is shown in Appendix 6.

The top 6 inches under the pavement should be lime-stabilized using 7 % lime by dry weight. The
lime stabilization should be in accordance with City of Houston Standard Specification, Section
02336. It should be noted that the pavement thickness will change as a function of traffic. If the
actual traffic is going to be significantly different from that assumed, then we should be contacted for

revised recommendation based on the actual traffic,

Concrete should meet the City of Houston standard requirements and/or the requirements of the
AASHTO “Guide Specifications for Highway Construction and the Structural Specifications for

Transportation Materials™.

Longitudinal joints for concrete pavement are generally designed at distances between 40- to 80 feet.

A longitudinal spacing of about 80 feet may be used.

5.13.5 Reinforcement Desipn

The reinforcement design may be in accordance with City of Houston standard specification shown
in Drawing No. 02751-01. For a 6-inch thick concrete pavement with longitudinal spacing of 80
feet, pavement width of 28 feet, 28 day concrete compressive strength of 3500 psi and grade 60 steel,
the longitudinal spacing may be 20.5 inches for No. 4 bars. The transverse spacing may be 36
inches. The minimum lap lengths should be 22 inches. The minimum lap lengths should be 22
inches for No. 4 bars. For a different pavement width then that given above, the reinforcement

details should be taken from the City of Houston Drawing No. 02751-01.
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6.0 CONSTRUCTION REVIEW

6.1 Ouality Contrel

Associated Testing Laboratories, Inc. (ATL) recommends implementation of a comprehensive
quality control program under the supervision of a Professional Engineer due to the fact that a
considerable amount of excavation and back filling is required in the proposed project area.
Structural integrity and stability is particularly dependent on quality foundation installation, bedding

and subgrade preparations.

An independent testing laboratory should be assigned to test and inspect construction materials

during the construction phase.

To ensure that excavation will remain stable, to provide sufficient headroom for working, to provide
worker's safety and to protect adjacent structures, the excavations will have to be provided with
sufficient side slopes or shored in accordance with OSHA "Trench Safety Systems" (29 CFR Part
1926), as published in the Federal Register, Vol. 52, No.72, Section 1926-650 through 1926-653.
Excavation of the trenches and access pits should be carried out under the supervision of an
experienced construction supervisor and necessary shoring and/or bracing of the trenches should be
properly installed. In temporary braced or shored excavations and in access pits where the sheeting
terminates at the base of the trench, lateral earth pressure, surcharge, and seepage pressure caused by
a differential hydrostatic head moving upward to the bottom of the trench can cause trench bottom
instability. Therefore, it is recommended that, if the bottom stability evaluation yields a factor of

safety less than 1.5, the sheeting should be extended below the base of cut.
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6.1 Quality Control (Continued)

Before filling operations take place, representative samples of the proposed fill material should be
tested by an independent laboratory to determine the compaction and classification characteristics.
Additional fill material used for backfilling should meet the City of Houston standard specifications
Sections 02317 and 02320. Fill materials should be placed and compacted to the requirements as
specified in City of Houston standard specification Section 02317. The moisture content of fill
material should be as specified in Section 02317. Proper field inspection and testing should be
performed to ensure that proper fill material is used and the compaction and moisture content meets

the required specifications.

6.2 Monitoring

Despite the thoroughness of this geotechnical exploration, there is always the possibility that actual
subsurface conditions may differ from the predicted conditions because conditions between soit

borings can be different from those at specific boring locations.

Any excessive ground movements like settlement and lateral movement should be monitored and
controlled. This can be done by performing a preconstruction survey including photography and
documentation of existing conditions like elevations, cracks, etc., and by installing ground
movement monitoring devices such as inclinometers, crack monitors, and establishing elevation
monitor stations along the waterline alignment to monitor the ground movement after

commencement of the excavation.

Associated Testing Laboratory, Inc. (ATL) recommends a regular inspection and overall project
monitoring by a geotechnical engineer during the constraction phase. The purpose of inspection is to
provide sound engineering and judgement alternatives during construction, if unanticipated

conditions occur.
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7.0 LIMITATIONS

The recommendations contained in this report are based on data gained from test borings at the
locations shown in Figure 2, a reasonable volume of laboratory tests, and professional interpretation
and evaluation of such data, from the project information furnished. Should it become apparent
during construction that soil conditions differ significantly from those discussed in this report, this
office should be notified immediately so that an evaluation, and any necessary adjustments can be
made. Any analysis of bulkhead or other buildings or features at the site are not within the scope of

this investigation, ATL is not responsible for any problems caused by these features.
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Pa Ps Pw
107 1
\ 0.26H
N 1
H \ 0.5H + *
Cohesive
\ Soils
/ § 0.26H <
g Pa Ps Pw
\ Cohesionless
. + +
H \ Solils ‘
I\
P = Pa+ Ps + Pw
\ EARTH PRESSURE DIAGRAM
Where P = Total lateral pressure (psf)

Active earth pressure(psf) = Kp~H=0.4~H for Stiff Clays

0.65 K4 vH= 0.25~vH for cohesionless Sands

Ps = Lateral pressure due to surcharge load (psf) = 0.5q for Clays
= 0.4q for Sands

Hydrostatic pressure (psf) = 62.4* water depth

Pa

o i

Pw =

H = Depth of braced excavation (ft)

q = Surcharge load (psf) usually taken as 500 psf
¥ = Submerged density of soils (pcf) = use 60 pef

Associated Testing Laboratories, Inc.

FARTH PRESSURE DIAGRAM  |3143 Yellowstone Blvd. Houston, Texas
Tel: (?’13) 7483717 . Fax: (713) 748--3748

NEIGHBORHOOD STREET RECONSTRUCTION| WBS NO.: N-000400-0001—4

PROJECT NO. 467 PROJECT NO, G10-131 FIGURE, 6




0.26H

He CLAY

SAND

P = Pa + Ps + Pw

Where P = Total lateral pressure (psf)

Pa = Active earth pressure(psf) = KywH=0.4xH
Ps

i

Lateral pressure due to surcharge load (psf) = 0.5q
Pw

I

Hydrostatic pressure (psf) = 62.4* water depth
H = Depth of braced excavation (ft)

q = Surcharge load (psf) usually taken as 500 psf

¥ = Submerged density of soils (pef) = use 60 pef

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd. Houston, Texas
Tel: (713) 748-3717 Fax: (713) 748-3748

EARTH PRESSURE DIAGRAM

NEIGHBORHOOD STREET RECONSTRUCTION|WBS NO.: N-000400-0001~4

PROJECT NO. 487

PROJECT NO. G10-131 FIGURE. 64




BOUSSINESQ’S BEQUATIONS FOR POINT LOAD SURCHARGE

Lateral Pressure, oy :
o= (P12m) { 3?2/R%) ~ ([1-2]/R[R +2]) }
for p=0.5,

oy =P/ (3r%2/R%) -

Vertical Pressure, &, :

o, =3Pz / 2aR°

In the above, P = point load surcharge

1 = poisson’s ratio (use 0.5 for design purposes)
X, ¥, Z = respective distances in the x, y and z directions

Associated Testing Laboratorles, Inc.

¥IG. 6B
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UPLIFT PRESSUE DIAGRAM FOR
GROUND WATER AT REST

Pw=Yvh

Pu =Py B

Pw= Uplift Pressure (psf)

K = Unit welght of water (62.4 pcf)

h = Depth of water from ground water fable to the botiom of foundation (&)
P = Uplift force per unit !engtfv of foundatlon (Ibs/ft)

B = Width of the foundation (ft) '

Associated Testing Laboratories, Inc. '

UPLIFT PRESSURE DIAGRAM 3143 Yellowslone Blvd. Houston, Texas
| Tek (713) 748-3717 Fax: (713) 748-3748

NEIGHBORHOOD STREET RECONSTRUCTION| WBS NO.: N—000400-0001-4

PROJECT NO. 487 PROJECT NO. G10-131 FIGURE. 7




TABLES




TABLE 1

SUMMARY OF PAVEMENT MEASUREMENTS
NSR PROJECT 467
CITY OF HOUSTON WBS NO. N-000460-0001-3
ASSOCIATED TESTING LABORATORIES, INC., JOB NUMBER G16-131

Boring Asphalt Paving {inch) Concrete Paving (inch)
Number

B-1 2.5 8”
B-2 2.5” 8”
B-3 7 -
B-4 3” over 5” crushed gravel -
B-5 3.75” over 4” crushed gravel -
B-6 2.5” -
B-7 9.5” over 4” crushed gravel -
B-§ 3.5” over 3” shell -
B-9 6.5” over 3” crushed gravel .-
B-10 5.25” -
B-11 8.5” over 2.5” crushed gravel -
B-12 7.5” over 2” crushed gravel --
B-13 5” over 7.5” crushed gravel -
B-14 3.5” over 4” crushed gravel .
B-15 6” over 4” crushed gravel -
B-16 6.5” -
B-17 6” over 2” crushed gravel -
B-18 9.5” over 3.5” crushed gravel --
B-19 6.5” over 2” crushed gravel -
B-20 3.75” over 3” shell -

(Continued)




TABLE 1 (Continued)

NSR PROJECT 467

SUMMARY OF PAVEMENT MEASUREMENTS

CITY OF HOUSTON WBS NO. N-000400-0001-3

ASSOCIATED TESTING LABORATORIES, INC., JOB NUMBER G10-131

Boring Asphalt Paving (inch) Conerete Paving (inch)

Number
B-21 2” over 3” crushed gravel -
B-22 7" over 3” crushed gravel -
B-23 4.5” over 3” crushed gravel -~
B-24 6” over 3.5” crushed gravel -
B-25 5.5” over 4” shell -
B-26 4.5 -
B-27 2.5” 5.5
B-28 2.57 5”
B-29 2.5 4.75”
B-30 6" over 1” shell -
B-31 6.5” over 2” shell -
B-32 5” -
B-33 1.5” -
B-34 11.5” over 3” crushed gravel -
B-35 11” -
B-36 10.5” -
B-37 2.5 5.5”

B-38

2.5” over 4” shell




TABLE 2

SUMMARY OF GROUNDWATER MEASUREMENTS

NSR PROJECT 467

WBS NO. N-000400-0001-3

ASSOCIATED TESTING LABORATORIES, INC. JOB NUMBER G10-131

Boring Location Ground | Ground Ground Ground Ground
Number water water upon | water in water in water in
during completion | Piezometer | Piczometer | Piezometer
drilling of drilling at 24 hours | on 4-1-10 on 4-23-1¢
B-1/PZ-1 | See Figure 2 18’ 18’ 17.5° 16’ 16’
B-2 “ 20° 19’ - - -
B-3 * 22.5° 20° -~ -- -
B-4 " -~ -- -- -- -~
B-5 * 177 2¢° -- - --
B-6/PZ-2 N -- -~ - 18 19
B-7 “ 22 v -- - -
B-8 “ 22’ 27 -- -- -
B-9 “ 20° 19’ -~ -- -
B-10 * 17 20° - - -
B-11 “ 20 1 -- - -
B-12 i -= == -- - -=
B-13 “ 25’ 19 - - -
B-14 “ 20.5° 19 -- -~ -
B-15 “ 22.5° 19 -~ - -
B-16 * -- -- -- - -
/PZ-3
B-17 B 20.5° 19’ - -- -
B-18 “ 2r 19.5° -= -= -~
B-19 « - - -- -
B-20 H -- -~ -~ - --
B-21 * - - -~ -~ -~
B-22 “ - -= -~ - -
B-23 « -= - -- -~ --
B-24 “ 17 18’ - - -
B-25 “ 16.5° 15’ -- -- -
B-26/PZ- « 19’ 18’ 17 16’ i6¢
4
B-27 * 16’ 15.5° -~ -- -~
B-28 “ 207 22 -- - -

{Continued)




TABLE 2 (Continued)

SUMMARY OF GROUNDWATER MEASUREMENTS

NSR PROJECT 467

WBS NO. N-000400-0001-3

ASSOCIATED TESTING LABORATORIES, INC. JOB NUMBER G10-131

Boring Location Ground | Ground Ground Ground Ground
Number water water upon | water in water in water in
during completion | Piezometer | Piezometer | Piezometer
drilling of drilling at 24 hours | on4-1-16 on 4-23-10
B-29 See Figure 2 18’ i7 - -- -
B-30/PZ- * -- -- -- 23.5° 18.5°
5
B-31 « 17 15’ -~ - --
B-32 “ 20 14.5° -~ -- --
B-33 i 16.5’ 14’ - - --
B-34 * 17.5° 15° -- - --
B-35 ¢ 18 14’ -- -~ -~
B-36/PZ- “ -- - 22.5° 10’ 10
6
B37 @ = = = - =
B-38 ¢ 24 23’ -~ - -~
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APPENDIX 1
PHOTOGRAPHS OF THE PROJECT SITE




Looking South West On Austin From W. Alabama
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Looking West On Sul Ross From Garrott




APPENDIX 2
DEFINITION OF TERMS AND KEY TO
SYMBOLS




KEY TO LOG TERMS AND SYMBOLS

SAMPLER TYPE

SOIL. TYPE

GRAVELY P.GRADED PEAT
SAND WITH SILT

2 023 B 7 [T N

A zza zzA i

NO AUGER
SAMPLE SAMPLE

ASPHLT FILL

CONC.

-

7/

A LA 72

NO ROCK
FAT CLAY LEAN SANDY LEANCLAY SILTY RECOVERY CORE
WITH SAND CLAY LEAN CLAY WITHSAND SAND

UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D 2487

FAT CLAY

X

SHELBY SPLIT
TUBE SPOON

1

2" SHELBY  TXDOT
TUBE CONE

CONSISTENCY OF COHESIVE SOILS

MAJOR DIVISIONS by TYPICAL DESCRIPTIONS T
CONSISTENCY MP.
GR:VEL GW | WELL GRADEED GRAVELS GRAVELSAND MIXTURES STRENGTH IN TSF
GRAVELY]  GLeAN GRAVELS WITRLITTLEORNOFINES VERY SOFT LESS THAR 0.25
S0IiLs
CoARsE] LESS HTTLEORNOFINES | GP  |POORLY GRADED GRAVELS,GRAVEL SAND MIXTURES SOFT 0.25T005
Ggglltggg 1:’:4 WITH LITTLE OR NO FINES FIRM 0.5T0 1.0
',;ﬁiz PA:i LNG W/ APPRECIATEBLE GM  {siry cRAVELS GRAVEL SAND-SILT MIXTURES STIFF 1.0TO2.0
_so% | SIEVE FINES GC  |cLAYEY GRAVELS,GRAVEL SAND-CLAY MIXTURES VERY STIFF 20T04.0
»;Ef/oEo s | cLeansanosurme | SW |WELL GRADED SAND.GRAVELY SAND (LITTLE FINES) HARD GREATER THAN 4.0
T;;f;“ FINES SP  |POORLY GRADED SANDS,GRAVELY SAND(L. FINES) RELATIVE DENSITY - GRANULAR SOILS
PA:(?':“G SANDS V:‘I’::’: SAPPREA SM sty sanps:sanp-siT mxTures CONSISTENCY N-VALUE (BLOWS
SIEVE SC CLAYEY SANDS,SAND-CLAY MIXTURES PER FT)
ML INORGANIC SILTS & VERY FINE SANDS,ROCK FLOUR VERY LOOSE 0-4
SILTY OR CLAYEY FINE SANDS OR CLAYEY SILT W/PI L OOSE 510
SILTS AND CLAYS LIQUID LIMIT INORGANIC CLAY OF LOW TO MEDIUM P| LEAN CLAY,
FINE LESS THAN 50 CL. |GRAVELY LEAN CLAYS,SANDY LEAN CLAYS LEAN MEDIUM DENSE 11-30
ng"'sgﬂ CLAYS WITH SAND DENSE 31-50
.';sii OL  |oreanic SILTS & ORGANIC SILTY CLAYS OF LOW PI VERY DENSE >50 OR 50+
50% INORGANIC SILTS,MICACEOUS OR DIATOMACEOUS
P:‘ossz'z’f MH FINE SANDY OR SILTY SOILS, ELASTIC SILTS
SIEVE | SILTSAND CLAYS LIQUID LIMIT INORGANIC CLAYS OF HIGH PLASTICITY FAT CLAYS,
GREATER THAN 50 CH  |FAT CLAYS WiTH SAND, SANDY FAT CLAYS, FAT CLAYS consisTENcY| THD-VALUE (BLOWS PER
WITH GRAVEL FT)
OH  |oRGANIC CLAYS OF MED TO HIGH PJ, ORGANIG SILT VERY LOOSE 0-8
HIGHLY ORGANIC SOIL FT PEAT AND OTHER HIGHLY ORGANIC SOILS ] LOOSE 8-20
UNGLASSIFIED FILL MATERIALS AMi?;cl’;thLY DEPOSITED AND OTHER UNCLASSIFIED SOILS  FILL SLIGHTLY COMPACT 20-40
COMPACT 40-80
DENSE 80-5"1100
VERY DENSE 5100 - 07100

CLASSIFICATION OF GRANULAR SOILS

U.S.STANDARD SIEVE SIZE(S)

6" 3" a4 4 10 50 200
BOULlcoBaLes GRAVEL SAND SILT OR CLAY CLAY
: coaRsE | FINE coarse | | meowm FINE
152 75.2 19.1 4.76 2.0 0.42 0.074 0.002

GRAIN SIZE IN MM

Associated Testing Laboratories, Inc
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BORING LOGS




!PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
RWBS No. N-000400-0001-4 ) PROJECT NUMBER: G10-131 [BOR!NG NUMBER: B-1{P2-1}
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, ING, DESIGN CONSULTANT: Van De Wiele & Vogler, inc.
OPEN‘ETRGMETER TEST({TSF} o ULP:IC./ONHNED COMP, [TSF}
o 3
wl o XHOIST.(% ©#200 (%)
E‘ g g o R DRy DERYITY (PCF)
= 9 2 5 a MATERIAL DESCRIPTION A|75 80 s 0 95 100 105 110 15 120 |
wd ui E
I -~ Bty 16 20 3 40 50 60 70 88 90 |
o+ z ‘
Clos o5 10 15 20 25 30 35 40 45
2.5% Asphalt & 8" Concrete
1 A A A\ Very stilf, light gray & tan Fat Clay With Sand (CH) ] i
20 / O A
2 / .. with ferrous nodules below 2 % B ‘ BERRNARNDY
6.0 / REAR TTHTTE
4 / .. reddish brown below 6' NS (JOL
8.0 / .
5 / .. stiff below 8' (Slickensided) TolH - T
X 8 20 ' . 5 Medium dense, reddish brown Silty Sand (SM}) e N T
15.0 L
7| 20 i3] BN RRERNRAN
200 Y\
8 23 ; ' : .. wet below 23" I Y. .
250 K i
Boring terminated at 25 | i L
i 1
Water First Noticed: 18° . R g Northing: 13634146.27 Easting: 311387240
Final Water Reading: 15 DRILLED & LOGGED BY: Van & Sons STARTED: 3-23-2010 Efevation [F): 4760
24 hr.Water Level: 17.8' {3-24-10) . Py NOTE: For Scales Above
PZ WATER LEVEL: 16" (4.01-10) PREPARED BY: Pankaj COMPLETED: 3-23-2010 Seats-AFor bry Densiiy
PZ WATER LEVEL: 16° {4-23-10) , Scale-B-For Molst,LL,PL and $200
K 4 :
HOLE CAVED AT: 18’ CHECKED BY: JITU APPROVED BY: JAY Scale-G-For Peaelrometer and Uncoalined Comp.

R K R RS
ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF14



JGROUT: YES

Scale-C-For P

ter and Us 1.

PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-0001-4 PROJECT NUMBER: G19-131 !BORING NUMBER: B-2
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. |DESIGN CONSULTANT: van Da Wiels & vogler, Inc.
OQPENETROMETER TEST (TSF) @ UNCONFINED COMP. (TSF)
I LLt% APL (%
Eojw o8 XHols: i ©#200 (4)
W E g a ¥ DRY DEHSITY (FCF)
ey 23| . Z
ZElals ] MATERIAL DESCRIPTION 75 80 85 96 95 100 105 10 15 420
Q. =} & ]
a4 |2 Z ¢ 10 20 30 40 50 66 70 80 90
w
08 05 10 15 20 25 30 35 40 45
e 2.5 Asphalt & 8” Concrete a1 H LU
1 7 #1Very stiff, ight gray & tan Fat Clay With Sand (GH) M 1l AL )
2.0 / 1
2 / .. hard below 2 y d
= / T
3 / 3¢ &
7,
YA RARS k2N
4 ;‘//’5 Very stiff, light gray & tan Sandy Lean Clay (CL} I b &
80 et T
L2 4 .
5 A £ /.. with ferrous nodules below 8 y PYNABYNRNY
Yy AENue
100 Y&y
- L4 L I
: : Medium dense, light gray & tan Slity Sand (SM) g MR ]
s | 15 |3 SAREARED 1M )
158 A
7 | 21 | RRERNARA
758 HHE -
Z /" ;_" Soft, light gray & tan Sandy Lean Clay {CL) il n _ il }
8 Y O A A A HA
%
25.0 /
Boring terminated at 25
Waler First Noticed: 20° . . p Northing: 13834412.23 Easting: 3113961.64
Al Waler Readlng: 15 DRILLED & LOGGED RY: Brian STARTED: 3-30-2010 Eiavation [ 4770
PZ WATER LEVEL: N/A . . NOTE: For Scales Above
S OLE CAVED AT 35F PREPARED BY: Panka} COMPLETED: 3-30-2010 fo e By Beneity
COMPLETION DEPTH: 28 CHECKED BY: JITU APPROVED BY: JAY  [ooale:BForMolst,LLPL and 4260

d Comp.

R A T M T Bt
ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF1




{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTYION PROJECT No.487 BORING LOG
WBS No, N-000400.0001.4 PROJECT NUMBER: G10-131 'BORING NUMBER: B-3
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. |DESIGN CONSULTANT: Van De Wiele & Vogier, inc.
OPENETROMETER TEST(TSF} @ UNCONFINED COMP. {TSF)
& & HolaE 2;%&'}(;"‘:’)
{5: § a a e hS LR {PCF) i
= % Y § MATERIAL DESCRIPTION A |78 B0 85 80 85 160 105 110 115 120
A v
% ] § ] 8 |o 16 20 3 40 50 80 70 8 9
ol g
Cloo o5 10 15 20 256 30 35 40 45
7" Asphalt & 7" Lime stabiized base
] Soft, light gray & tan Fat Clay With Sand (CH} ) R
20 {12.5' Fill @ X 9
2 ERTINAECRNERRNS
i3 il RERRNARENND
3 .. firm below 4’ T 3
6.0 ) i 1
4 - -
3.0 T
5 with shells below 8' Py L ' A
10.0 RN
A R
:[ 1] : |Medium dense, tan Shity Sand {SM) T
AR EHE BT
150 HHE 1
260 HHE
: ' .. loose below 23 Ly
8 7 1 (wet) "
P iKE ) |
Boring terminated at 25° HESEN
[Water First Notlced: 22.6* Northing: 13834716.17 Easting: 3114068.41
LU L Y: : 317
Final Wator Reading: 20° DRILLED & LOGGED BY: Brian STARTED: 3.17-2010 Elevation (T 47.60
§PZ WATERLEVEL: N/A . Py NOTE: For Scales Above
[roLe cavep AT av PREPARED BY: Panka} COMPLETED: 3-17.2010 ScaleAFor Dry Donsity
JCOMPLETION DEPTH: 25" CHECKED BY: JITU APPROVED BY: JAY Scale-B-For Molst,LL,PL and §200
iGROUT: YES Seate-C-For Penetrometer and Unconfined Comp.
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-0001.4 PROJECT NUMBER: G10-131 |BORING NUMBER: B-4
GEGTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORES, INC. [DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
QPENETROMETERTEST (TSF) @ UNGONFINED COMP. (TSF)
& KNOIST% ® 11200 (%
s :é_’ a o HORY DERLITY (PeR) )
L ml2l el B
z Hl a5 & MATERIAL DESGRIPTION A l7s 80 85 90 95 100 105 190 115 120
o 15§ B
8 15 2 0 1 20 30 40 50 66 70 &0 90
12}
00 05 10 15 20 25 30 35 40 45
3" Asphalt & 5" Crushed grave! base
1 7. ,. Very siiff, light gray & tan Sandy Lean Clay (CL) -
20 el X \
7 t |
2 .. hard below 2’
o5 T ‘ S
10 LA 1
7 i “
3 e 1
vy ' THATRETTY
€0 40
s X
4 7 /.. with ferrous nodules below & T
Y T Y
8.0 Ve ; 5
5 224
777 K1) | SHEL
160 Y& JAL
Y4
Y& AL
:| 1] }|Medium dense, tan & light gray Silty Sand (SM) 1T
s | 15 |:f:]: U T ]
sfoel» N
150 HH
A REREHE 9 ) T
. L] . Y
268 HHH
8 7/ A|Very stits light gray & tan Fat Glay With Sand {GH) A o
250 . A i
Boring terminated at 25°
Water First Noticed: No . .. Northing: 13836007.80 Easiing: 3114040,91
[Finai Water Reading: No DRILLED & LOGGED BY: Brlan STARTED: 3-30-2010 Elovation (ffj: 36.03
IPZWATER LEVEL: N/A i R i NOTE: For Scales Above
fioLEcavED AT e PREPARED BY: Pankaj COMPLETED: 3-30-2010 SeaTe-AFor Dry Demelly
COMPLETION DEPTH: 25' CHECKED BY: JITU APPROVED BY: JAY  [ooneBForHolstLLPL and 9200
GROUT: YES Scate-C-For ?__ ter and U fined Comp.
ASSOGIATED TESTING LABORATORIES, INC, SHEET 1 OF1




§PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.487 BORING LOG
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 lBORiNG NUMBER: B-5
s st —
GEOTEGHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. JDESIGN CONSULTANT: Van De Wiele & Vogler, inc.
OPENETROMETER TEST {TSF) @ UNCONFINED COMP. {TSF)
] Lol S T
E g 2 o EORY DEtbiTy {PCF)
e S} =
3 ;_3‘ ; 5 § MATERIAL DESCRIPTION Al75 80 85 90 85 100 105 110 146 120
% ; % - By 10 20 30 40 50 66 70 8§ 90
L3
Clos o5 10 15 20 25 30 36 a0 45
3.75" Asphalt & 4" Crushed gravel base )
1 rd .' Very stiff, light gray & tan Sandy Lean Clay {CL) T N
28 L4/ Xl Bo
rd e
2 / / 7). with sand seams below 2°
r L ] T i
A0 . Yl -
7 | '
3 LA L
50 L2/
ree i
4 7 £ /). with ferrous nodules below 6 I T Py
Yy
8.0 ’/, 4
5 / /|Very stiff, reddish brown Fat Clay With Sand (CH) - 1 ’ & -
/ 4 A ivith calcareous nodules 11 115 T
10.0 /
; : : Medium dense, light gray & tan Slity Sand {SM)
3 19 )z ¥ i A4 RERRNN
of al o« Y
158 U\
£/ /| Stiff, reddish brown Fat Glay With Sand (CH) ) 1T -
7 4 . d - * *__m
70.0 % T
/ .. very stiff, light gray & tan, with ferrous nodules
8 £ )/} below 23 AX A D -
0 74, :
Boring terminated at 25' |
fWater First Noticed: 17° L . . A0 Northing: 13835027.51 Easting: 3114532,12
IFinalWalerRead!ng: 5 DRILLED & LOGGED BY: Brian STARTED: 4-02-2010 Efevation (R} 47.72
|PZ WATER LEVEL: N/A ) . . g NOTE: For Scales Above
OLE CAVED AT- 27 PREPARED BY: Pankaj COMPLETED: 4-02-2010 ScateAFor Dry Demily
COMPLETION DEPTH: 25° CHECKED BY: JITU APPROVED BY: JAY ScaleB-For Molst,LLPL 2nd 2200
GROUT: YES Scale-C-For Penetromeler and Unconfined Comp,

ASSCCIATED TESTING LABORATORIES, INC.

SHEEY 1 OF1



{PROJECT NAME: NEIGHRORHOOD STREET RECONSTRUCTION PROJECT No.487 BCORING LOG
WBS No. N-000400-0001.4 PROJECT NUMBER: G10-131 ‘BORING NUMBER: B-6(PZ.2}
CEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. |DESIGN GONSULTANT: van De Wicle & Vogler, inc.
[+] EENETROMEYER TEST{YSF) & UNCONFINED COMP. {TSF)
o
w0 XMOIST.(% ® 4200
& 'é_’ 2 o R DRy Dikbiry ) “
w =1 F =
s wi = 13
E %’ w % 2 MATERIAL DESCRIPTION ‘; 75 80 85 90 96 100 105 110 118 120
i o -4
& & ;ﬁ" o 10 20 30 40 S0 60 70 s8¢ g0
o]
0.8 05 1.0 1.5 2.0 25 30 35 4.0 4.5
2.5” Asphalt
Vary stiff, light gray & tan Sandy Lean Clay {CL) ERER U e ]
t (Filly - :
20 AREE LS ' !
2 / Stiff, light gray & tan Fat Clay With Sand {CH) !& 3 -
30 / NERRARS o -
3 A very sliff below 4 -t
/ ¢ 5
6.0 P
4 .. with ferrous nodulss below 6 NN
)/ o @
n /
5 A THAT
53 %
6 /% .. stiff, tan & light gray below 13’ TR M P
15.0 %
7 / o hk-ule
700 % T
LS RRREN
L L/ RRARARN
8 £ # #]Stit, light gray & tan Sandy Lean Clay (CL) L) i 1
» }/y & w o v
25.0 +( yd /
Boring terminated at 25°
§Water First Noticed: No . . Northing: 13834723.30 Easting: 3114283,01
Final Waler Roading: No DRILLED & LOGGED BY: Van & Sons STARTED: 3-23-2010 Efsvition {t); 47.60
24 hr.Water Level; No Water(3-24-10) . . . y NOTE: For Scalss Above
P7 WATER LEVEL: 18' [4.01.10) PREPARED BY: Pankaj COMPLETED: 3-23-2010 Scaleh For Dry Densily
PZ WATER LEVEL: 19' (4.23-10) CHECKED BY: JITU APPROVED BY: JAY Seaje-B-For Molst, LL,PL and £200
ICOMPLEHON DEPTH: 28' Scate-C-For P ter and Uncontined Comp,
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




IPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUGTION PROJECT No.467 BORING LOG
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 lBOR!NG NUMBER: B.7
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. [DESIGN CONSULTANT: Van De Wicle & Vogler, inc.
OPENETROMETERTEST(TSF) @ UNCONFINED GOMP. (57}
& Lhotekin © 5200 ()
s E:j' 2 o EDRY DERLITY (PCF) g
i S| . z
g § a go MATERIAL DESCRIPTION A7 80 85 80 36 100 105 410 416 120
a =1 Y B
o &l = 6 46 2 36 4 5 s 70 8 9
173
Cloo o5 10 15 28 25 38 35 40 A8
9.5" Asphalt & 4" Crushed gravel base
1 Stif, ight gray & tan Sandy Lean Clay (GL) LT 0T
2.0 (6 Fily )
2 SRS 418 H
40 A 1 L
3 >4 & ;
6.0 i ]
4 7/ £|Very siiff, light gray & tan Sandy Lean Glay (CL) REAV] T T
/ # A}vith calcareous nodules Ak ¢
8.0 Y&y RN
5 | 11 [:}:]IMedium dense, tan & light gray Silty Sanct (SM) TTHTe
5.0 il i
8 | 15 |:|:f: W AERERRENS
53 HHE 1
7 | 18 |3]:]]. reddish brown below e A RN T
550 HHE
8 22 .. wet below 23" T N IRENNNNNRE
73 HHE '
Boring terminated at 25° NEERE N
Water First Noticed: 22' . . . Northing: 13834357.68 Easting: 3114290.75
Final Walor Roading: 27 DRILLED & LOGGED BY: Brlan STARTED: 4-01-2010 Etovalion {i): 47,15
{PZWATER LEVEL: A X B ) NOTE: For Scales Above
OLE GAVED AT, 37 PREPARED BY: Pankaj COMPLETED: 4-01-2010 Scale-AFor Dry Densty
COMPLETION DEPTH: 25' X ] Scale-B-For Molst,LL,PL. and 8200
GROUT: YES CHECKED BY: JITy APPROVED BY: JAY Seale-C-For Penelcometer and Unconfined Comp.
ASSOCIATED TESTING LABORATORIES, ING. SHEET 1 0F1



o
{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
W8S No. N-000400-0001-4 PROJECT NUMBER: G10-131 IBORING NUMBER: B.8
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. JDESIGN CONSULTANT: Van De Wicle & Vogler, Inc.
O PENETROMETER TEST {YSF) 9 UNCONFINED COMP. (TSF)
& X MOIST.(% © 5200 (%
5 g g a EORY oty per) !
jr = <z
: jw} = = i
ERluls]8 MATERIAL DESCRIPTION Al7s g0 85 % 85 100 105 410 16 420
a, ot 8
I ; 9 9 20 36 4 56 e 70 80 99
Cloo o058 10 15 20 25 30 35 40 45
3.5" Asphalt & 3" Shell fragment base i 1
1 / SHiff, light gray & tan Fat Clay With Sand {CH) IRERE RENS & T
70 '/ TITE ] i
2 / .. very stiff betow 2 ‘g
A9
3 / .. with ferrous nodules below 4 Y & -6?#--———
60 A LIEHELL
LS 1 1
4 /// Very stiff, light gray & tan Sandy Lean Clay (CL) ERRRRREREN &
7 # £ with ferrous nodules
50 Yol FRARN
vl LT
5 55; > Al-1e]e & FINE
150 Yo
L7 1 .
v LD
e :
*] 11 HiMedium dense, ton & light gray Silty Sand {SM)
6| 20 VAN
150 HHE i T
FORSIEE N4 . . .
7§ 13 {33 T i
260 il i
ATl Fafa
8 | 18 |2 >4 -
25.0 1
Boring terminated al 25 .
Water Flrst Notlced: 22 s B . Northing: 13834075,89 Easting: 3114357.29
{Final Water Reading: 27 DRILLED & LOGGED BY: Brian STARTED: 4-01.2010 Elovatlon {11}, 4741
JPZ WATER LEVEL: N/A . . s 4.01. NOTE: For Scales Above
IHOLE CAVED AT- 215" PREPARED BY: Pankaj COMPLETED: 4.01-2010 Scale-AFor Dry Dencily
{COMPLETION DEPTH: 25 CHECKED BY: JITU APPROVED BY: JAY  |ooaieBor Molah LLPL and #200
IGROUT: YES Seale-C-For Penetrometer and Unconfined Comp,

ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1



[PROJECT NAME: NEIGHBORROOD STREET REGONSTRUCTION PROJECT No.467

I BORING LOG

fwas No. N-000400-0001-4 IPROJECT NUMBER: G10-131 IBORING NUMBER: B-9
GEOTEGHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wiele & Vogler, inc.
CPENETROMETER YEST{TSF) @ UNC’ONFINED COMP, {TSF)
o .
] XMOIST.{% © 7200 (%
& g 2 o BDRY DETRITY {PCF) )
u, 2 - 2z
£ 3 ;, a § MATERIAL DESCRIPTION Al7 86 8 9o 85 100 405 110 115 420
a =} 0 - B
‘c’l’ % § ] 10 20 30 40 50 60 70 80 80
[3
Cloo 05 18 15 20 25 30 35 40 45
6.5" Asphalt & 3" Crushed gravel base
i 7 /|Fir. Tight gray & tan Fal CTay With Sand (CFj
2.0 / - .,.____T.__-_ _
oy ) i
2 / .. very stiff below 2 ® ] kA
7,
P
3 / / / Very stiff, light gray & tan Sandy Lean Clay {CL} \
o/ # #with calcareous nodules N
= | 7 | - - |
4 / /? / BEEN E E 'y q -
e
3.0 Yo il
Yoy
5 ;;5 .. stiff below &' W Te L1l JL Ll
155 727
:1 31 i[Medium dense, tan & light gray Sty Sand (sM)
8 | 15 |:|:1: y NERRRRARNANE NS 1T
150 NN i i
7 | 18 |i]:]: ¥ :
260 | \ qHE
s | 14 |3} _
25.0 E ; .:
Boring terminated at 25 _ BN
Water First Notlced: 20 Y Bre a0k Northing: 13833876.96 Easting: 3114675.00
[FinalWaier Reading: 15 DRILLED & LOGGED BY: Brian STARTED: 3-24.2010 Elevation [ity 46.81
IPZ WATER LEVEL: N/A . . 204 NOTE: For Scales Above
l'iOl-E CAVED AT 35" PREPARED BY: Pankaj COMPLETED: 3-24-2010 Scate-ATor Dry Density
LCOMPLET&ON DEPTH: 25 CHECKED BY: JITU APPROVED BY: JAY Scale-B-For Moist, LL,PL and 8200
IGROUT. YES Stale-CFor Penst, ter and U fined Comp.
T A R R et S D XL
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




.PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BOR'NG LOG
WEBS No. N-000400-0001-4 PROJECT NUUMBER: G10-131 IBORING NUMBER: B0
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. ]DESIGN CONSULTANT: Van DeT‘V’iele & Vogler, Inc.
o] PEN'ETROMETER TEST (YSF} X gEngNF!NED COMP. (TSF}
& X MolsT.(% ® 200 (%
B g 2 a HDRY DEUBITY (POR) 4
o = =
w2 = i
£ Elula |8 MATERIAL DESCRIPTION Al7s s 8 50 05 100 105 110 15 120
4 15 2 - 6 10 20 30 4 s 60 70 80 90
wi b
Cles o6 10 15 20 25 30 35 40 45
B0 5.26" Asphait
1 | Firm, light gray & tan Sandy Lean Glay {CL) BEREAREN } 3 i .
30 @ Fil) X A \ T
2 - with calcareous nodules below 2’ | 138
4.0 _
3 \, A AN
7N
5.0 EREER G
4 i - -
8,0
5 soft below 8' _ l ,
10,0 7 # Z]Soft, light gray & tan Sandy Lean Glay (CL) 1 i i
747 RRRREANNED ;
L .
Yo i
Y L %
LS !
Véds S |
8 | 15 |11:]IMedium dense, reddish browa Silty Sand (SM) BERRRY i -
15.0 E E E M
/ Very stiff, reddish brown Fat Clay With Sand {CH) _
7 / 9~ ERRY A
20.0 % 1L
8 / .. light gray & tan below 23’ (Slickensided) i g ’ e m - i
3 77, X
Boring terminated at 25’ = "
§Water First Noticed: 17* Northing: 13834113.27 Easting: 33114811,39
E : : 402
[Finai Water Reading: 20 DRILLED & LOGGED BY: Brian STARTED: 4-02.2010 Elevation (0 47.60
PZ WATER LEVEL; NJA . . NOTE: For Scales Above
HOLE CAVED AT- 23.6° PREPARED BY: Pankaj COMPLETED: 4-02.2010 SealeAFor Dy Dentity
COMPLETION DEPTH: 25 3 . Scale-B-For Molst. LL,PL and #200
GROUT: YES CHECKED BY: JITU APPROVED BY: JAY Scale-C-For Penetromeler and Unconfined Comp,
g gm0
SHEET 1 OF1

R S R T TN AR
ASSOCIATED TESTING LABORATORIES, INC.



qPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 aORfNG 1L.OG
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 lBORING NUMBER: B-11
GEQOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATOR!ES, INC. |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
OPENETROMETERTEST (TSF) @ UNCONFINED COMP. (7SF)
;4
& XHOIST{% ® 5200 (%
E g a a BDRY néngxw {PCF} !
. =2 =
£ (3 = ’é.v; I MATERIAL DESCRIPTION Al78 81 e 50 $5 100 105 110 115 120
[
& 15| & = Blo 10 20 30 40 & 6 70 80 90
[2] wf 2
i c
80 85 10 46 20 25 30 35 40 45
8.5 Asphail & 2.5 Grushed gravef base 1L ]|
E] #TVery stif, light aray & 1an Sandy Lean Clay (GL) LITTHT &L
2.0 _if
2 7 # #\.. with sand seams below 2 A 1L
e T @
) L]
7
3 KA \J e
{ / /‘ - . LAy
8.0 Yo )
L] 4
4 Ll L ]
274 i ¢
=N
5 7 7 AL stiff below & & T i
7
100 AR
L L7 .
I LI
2L
727 |
1| :}+ IMedium dense, light gray & tan Silty Sand (SM) T T
6 | 18 {:]:]: T REANENAND
150 I/ \ HEE
7 15 ' . : .. reddish brown below 18' ) AERY
505 HE 1]
L2009 /Y RRE
8 | 14 |:]:l:]. wetbelowas ] L
750 HEE i
Boring terminated at 25" Aol .
Water Flyst Noticed: 20° ) - Northing: 13834343.67 Easting: 3114659.40
Final Waler Reading: 15 DRILLED & LOGGED BY: Brian STARTED: 3.28.2010 Etovation [ih 46,62
PZ WATER LEVEL: N/A . . . NOTE: For Scales Above
OLE CAVED AT 17" PREPARED BY: Pankaj COMPLETED: 3-29-2010 ScaleAFor Dry Density
COMPLETION DEPTH: 25 o . . Scale-B-For Molst.LL,PL and 2200
| RIS CHECKED BY: JITU APPROVED BY: JAY Scale.C For Panst Py py
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




PROJEGT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 EORING LOG
WEBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 ‘BOR!NG NUMBER: B-12
GEOTECHNICAL CONSULTANT: ASSOGIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van Ds Wiele & Vogler, Inc.
OPENETROMETER TEST (T5F) quconnnsocomv. {TSF)
4
MOIST.{%] © #2080 (%)
E g § o §DRY DéNéITY {PCF) )
; g 3 )3-)‘ é MATERIAL DESCRIPTION A 76 80 85 99 85 100 105 10 115 120
i)
§ = 5 -~ B lo 10 20 30 40 50 80 70 8O 80
]
Cloo o6 10 15 20 26 30 85 40 45
7.5" Asphalit & 2" Crushed gravel base 3 B
7 7 7 £ SUF, atay & tan Fal Glay With Sand [CF) ¥
2.0 / A @ ) - -
. / ' ST
3 / - + )
3 .. very stiff, light gray & tan, with calcareous nodules
/ below 4' s A4 e T
6.0 P
4 / .. with ferrous nodules below 8' / &
20 / 0
5 / ... with reddish brown below 8 - A I
10.0 % A
8 / .. firm, with sand layers at 15 PYsans Qﬂ i Bl
150 /%
7 //l . siif,fight gray & tan below 18" LAl BEY ) AR
20.0 % i
8 / .. sandy lean clay layers below 23 1 \¢ 1
- 77, ;
Boring terminated at 25 AN
Waler Flrst Noticed: No . .. Northing: 13534773.48 Easting: 3114638.41
Final Water Reading: No DRILLED & LOGGED BY: Brian STARTED: 3-29-2010 Elovation (i) 47.47
{PZ WATER LEVEL: NJA P . 320, NOTE: For Scales Above
fioiE caveD AT Fie REPARED BY: Pankaj COMPLETED: 3-29-2010 Seaie-AFor Dy Density
COMPLETION DEPTH: 28 CHECKED BY: JITU APPROVED BY: JAY  bone S For Molst.LLPL and 3200
GROUT: YES Scale-C.Far P and Ui fined Comp.

ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF1




Final Water Reading: 18’

DRILLED & LOGGED BY: Brian STARTED: 3-18-2010

PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 IBOR!NG NUMBER: B-13
"GEOTECHNICAL CONSULTANT: ASGOCIATED TESTING LABORATORIES, INC. |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
QPENETROMETERTEST (TSF) @ UNCONFINED COMP. (TSF)
o i
MOIST.{%] © #200 (%
§ %’ é n RV oy {PCF) )
iy 51 Z
Eals5] 8 MATERIAL DESCRIPTION Al7s s 85 e 95 100 10 416 120
g: ; z - B lo 16 28 30 40 60 70 80 80
&
Cloo o5 10 16 20 25 36 49
R 5" Asphall & 7.5" Crushed gravel base 3 1]
7 U, tan & ight gray Fat Clay With Sand (CH) RARRNRRERNERADY 1
3% {(10.5 Fill) ’ T ®
2 Ko
2.0 il
3 YARNA s i
6.0 L] -
4 . with, calcareous nodufes below &' 1 TIHEY i i i
8.0 1T ]
5  IRE 38 -
10.0
¢/ | Very siff, reddish brown Fat Glay With Sand (CH} i
/ with calcareous nodules
6| 15 / % #il-16id
o % T i
7 /.,sﬁffbefowm' ARENRRNERAN EYal T
700 %
Ll
reL
8 /7 /|Stiff, light gray & tan Sandy Lean Clay (CL) J1Ase Al ”
Yl i
25.0 Y€ L4
Boering terminated at 25°
Water First Noticed: 25" Northing: 138635305.14 Easting: 3114622,70

Elovation {ft): 46.89

PZ WATER LEVEL: N/A

PREPARED BY: Pankaj COMPLETED: 3-18-2010

NOTE: For Scales Above

HOLE CAVED AT: 22.5° Scale-A-For Dry Density
COMPLETION DEPTH: 25' CHECKED BY: JITU APPROVED BY: JAY Scale-B-For Moist,LL,PL and #200
GROUT: YES Scate-C-For Py tined Comp,

ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF1



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467

BORING LOG

WBS No. N-000400-0001-4

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.

PROJECY NUMBER: 610-131 1BOR£NG NUMBER: B-14

R
DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.

ASSOGIATED TESTING LABORATORIES, INGC.

QPENETROMETER TEST (TSF) @ UNCONFINED COMP. (TSF)
[ 4 s,
i MOIST.(% @ 8200 (%4
& g 2 o LA — J
@ =
£ lél % 5 H MATERIAL DESCRIPTION A |78 80 85 80 85 108 106 110 145 120
e} 313
v - I -~ B lo ¢ 20 3 46 50 80 70 8D 90
[=] g <
i c
2.0 0.5 1.0 1.5 20 25 3.6 35 4.0 4.6
65" Asphall & 4" Crushed gravel base
1 L7 /7 /| Stfl, dark gray Fat Clay With Sand (CH} ¥
2.0 / - 7N ¢ R4
: . very stiff, light gray & tan below 2° -
2 / 1y stif,light gray y T )
4 / .. with ferrous nodules below 6 A A( i
80 / T
5 / SERN ¢ ® Bl 0? .
16.0 / 1r
//
8 / ... stff, reddish brown below 13' SERREPSRRAD i
15.0 % 3
77
AL 4
7 5‘/,5 Siiff, light gray & tan Sandy Lean Glay {CL} AEVFYRNREADY )
20.0 v i
Yo IRANE 1L
5 5 /// .. sand layers from 20.5' to 22.5'
red QL i !
Y&
ray . ]
rd<4
8 s = X H-
% 1f
25.0 /
Boring terminated at 25 L.
Water First Noticed: 205 . Northing: 1383529257 Easting: 3114926.44
DRI D&L ED BY: TARTED: 3-18.;
IFinal Water Reading: 19" LLED & LOGGED BY: Brian STARTED: 3-18-2010 Elovation [fi): 46.65
‘PZ WATER LEVEL: NIA - . e NOTE: For Scales Above
bioLe caven Aoy PREPARED BY: Pankaj COMPLETED: 3-18-2010 ScaloAFor Dry Density
COMPLETION DEPTH: 26 CHECKED BY: JITU APPROVED BY: JAY  [ooaleBiForbolst.LLPL and 4200
GROUT: YES Scale-C-For Penetromeler and Uncontined Comp,
B R R R O R AR AN AN
SHEET 1.0F1




*PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.487 BORING LOG
{WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 |BORING NUMBER: B.15
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATGRES, INC. |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
° {'Er{;momsrsa TEST{ISF) @ UNCONFINED COMP. (TSF)
[+ s
i} ROIST 1% ® #200 {%;
ﬁ ?g_;’ 2 a §mz¥ nén§t1v (PCF} )
%‘ Y 2 B i MATERIAL DESCRIPTION Al78 80 85 e e 00 105 440 115 120
wd its 4
ooz S - B |g 10 20 30 40 50 66 70 80 $0 ]
(=] vl o k
o
Cles o5 18 15 20 25 30 85 40 45
" Asphalt & 47 Crushed grave! base i | X 1
1 rd .' Very stiff, light gray & tan Sandy Lean Clay (CL) VIR NN 11 R 1] !
2.0 vl 4
7
2 AL N A
Vel 2 A AREN)
4.0 Ve &y ;
redi ]
3 i/ # /). hard, with calcareous nodules below 4! N 8
YL AT ) L
60 el
ro e . 1 1] A
4 2 £ /). vety stiff, with fercous nodules below &' L) Py
rads A Z
X, Yl
555 hard bel A T,
5 .. hard below 8 ¥
AN B
Yol ( ) 1
160 ra 4
YA ]
Y
7
Yods
,(, 24
8 / Very stiff, reddish brown Fat Clay With Sand {CH) T ¢ &
15,0 /
7 % .. sliff, ight gray & tan below 18’ ¢ o
200 %
‘LS A
YL
‘/,'55 Firm, light gray & tan Sandy L.ean Clay {CL}
8 Y $ % |
v
75.0 LS
Boring terminated at 257 RER 4] P
§Water First Notlced:; 22.5 . .ada. Northing: 138345859.69 Easling: 3114946,55
l Finol Wator Reading: 15 DRILLED & LOGGED BY: Brian STARTED: 3-18-2010 Elevation (it 47.27
[PZWATER LEVEL: NJA ) i K NOTE: For Scales Above
IH OLE CAVED AT: 22 PREPARED BY: Pankaj COMPLETED: 3-18-2010 ScateAFor Dry Donsity
JCOMPLETION DEPTH: 25 ] . Scale-B.For Moist.LL,PL and £200
Yerourves CHECKED BY: JITU APPROVED BY: JAY o T

ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF1



[PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.457 BORING LOG
WBS No. N-000400-6001-4 PROJECT NUMBER: G10-131 lBORlNG NUMBER: B-16(P2-3
[ GEGTECHNICAL CONSULTANT: ASSOCIATED TESTING LAGORATORIES, NG, |DESION CONSULTANT: Van De Wisle & Vogler, Tne.
OPENETROMETER TEST{TSF} @ UNCONFINED COMP. (TSF)
& Liotel o e %)
B g 2 o A DRY DRtbiTY (RCR) '
[ =2 [
E | B ,‘% MATERIAL DESCRIPTION A (75 80 85 80 95 100 105 110 415 120
.
é E 2 = B o 10 20 36 40 50 60 70 8 90
<
vy
Cleo o5 10 15 28 26 30 35 40 45
SRR 6.5" Asphait T
1 / Very stiff, light gray & tan Fat Clay With Sand (CH) JEREY PAR
2.0 /
A ith f below 2
2 / hard, with ferrous nodules below 2 THEL 1L EARPY
4.0 / i RERN i i ..
3 / .. very stiff befow 4' ]
A
6.0 / SNENE 11T
‘s ' . 1L
4 / .. with caleareous nodules below 8 SRE SN, BARREAPRE] 1Ll
P :
5 ,///’5 Stiff, light gray & tan Sandy Lean Clay (CL) y Jd )
10.0 72/ /.. sand Tayers at 10' YT
Y i 1
Yl T X WL
2L
Y X
Yo 11IL 1
6 /. /). reddish browin below 13" JUARVEES b
7 -
155 L/
rld 11 !
roLy ] i
Y&y i
rld
Py
rlay NN
redy 1 il
7 2/ /] .. very stiff belovs 18° 1 & . A i éd
Y 1L
200 ey
rd Ly . i
YL 1l L
reds 41
rL i}
Y4
rtey L L i
8 £/ /] stiff below 23 \¢ & o (AN
LS ] .
250 Yd & :
Boring terminated at 25' NENNN
EWater First Noticed: No Northing: 13834583.85 Easting: 3114957.22
L H T 3-23-
il Water Reating: 5. DRILLED & LOGGED BY: Van & Son STARTED: 3-23-2010 Eiovation (7). 3662
124 hrWater Level; No Water{3-24-10} ) . . NOTE: For Scales Above
[PZWATER LEVEL: NoWoter{d.0110) | LT ARED BY: Pankaj COMPLETED: 3-23-2010 1o e
§PZ WATER LEVEL: No Water{4-23-10) CHECKED BY: JITU APPROVED BY: JAY Seale-B-For Molst,LLPL and #200
COMPLETION DEPTH: 25* Seale-C-For Pesetrometer and Unconfined Comp,

ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 IBORING NUMBER: B-17
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  IDESIGN CONSULTANT: Van De Wicle & Vogler, Inc.
OPENETROMETER TEST (YSF) ® gﬁc_gnrmeb COMP. {TSF)
&5 MOIST.(% © 5200 (%
E g @ o EDRY Diibiry (pory }
w = =
£ MEl s 8 MATERIAL DESCRIPTION A |75 8 8 8 85 100 105 110 115 42
-t w
g: § % - B le 10 20 36 40 5 60 70 80 90
Cloo o085 10 15 20 25 30 35 40 45
6" Asphalt & 2" Crushed gravel base
1 o d _. Very stiff, ight gray & tan Sandy Lean Clay (CL) L T A 1T
75 22 0 i T AR
22
2 )/ﬁfnbardbeow.? y 1 AL
40 Yo i L AL
YA
3 ’/,;/ . very stiff below 4' 3 -
50 Yed 1 1
e
4 £ /.. with ferrous nodules below 6' el ] IIRNENAANY
Yl
80 Y
55/ hard b ‘
5 # 4 /1. hard below 8' ¥ L i@l Ll
27 T TEHT iy
10.0 ,/’ ; 5
Yo NRRRERED ) il ]
7 i e
Yo
' : . ' Medium dense, ten & light gray Siity Sand (SM)
6 19 j::): ¢ 1A f el
150 K
71 1 133 - BRARRNERNENN T
%0 HE IRAREAN -
s | 18 [i:fi) wetbelowzs ! RENRRNELATARAATANAD
350 HHE
Boring terminated at 25*
Water Flrst Noticed: 20.5' . . 4 Northing: 13834255,76 Easting: 3114590.87
{Final Water Roading: 1 DRILLED & LOGGED BY: Brian STARTED: 4-01-2010 Elevation {1 47,61
[PZ WATER LEVEL: NJA . . . 404 NOTE: For Scales Above
ViolEcaven AT ais PREPARED BY: Pankaj COMPLETED: 4-01-2010 Seals A For Dry Donsity
COMPLETION DEPTH: 25° CHECKED BY: JITU APPROVED BY: JAY  [ooaieBForMolst LLPL and 4200
GROUT: YES Scale-C.-For Penetronteter and Unconfined Comp.
ASSOGIATED TESTING LABORATORIES, INC. SHEET 1 OF1




PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No, N-800400-0001-4 PROJECT NUMBER: G10-131 lEORING NUMBER: 8-18
GEOTECHNICAL CONSULTANT: ASSGCIATED JESTING LABORATORIES, ING.  |DESIGN CONSULTANT: Van Do Wiele & Vogler, Inc,
OPENETROMEYER TEST{TSF} @ UNCONFINED COMP. {TSF)
m g
o XROIST.(% ® 8200 (%
E: § S o BORY DARMTY (PCF) )
= =
g. u 5 “&; (Lg MATERIAL DESCRIPTION A lTE 80 86 80 95 100 105 110 115 120
o
gj = g 5 B o 10 20 3 48 8 60 70 86 90
o
b
Clee o5 186 15 20 26 30 35 48 45
G5 Asphall & 3.6" Crushed gravel base kR
7 AVery SUff, fighl gray & tan Sandy Lean Clay (CL) § el T &
2 x& (%) . ' m _"_'—
3 .. with ferrous nodules below 4' ) X—
4 7 # #].. vith calcareous nodules below 6" Sl L X 1 e
re
P _
L2/ RN
5 e g A ¢ ]
% |
e T
r L
%
227
; ' Medium dense, reddish brown Siity Sand {SM) ; A1
6 | 20 f::): >
15.0
7 | 15 |:]:] i) rignt gray & tan below 18 y AERRERNAN T
200 |/ \ R i
8 15 : ' ' ..wet below 23* qx - 2
25.0 i i
Boring terminated at 2% .
fdWater First Noticed: 21" - et .4 0. Northing: 13833852.12 Easting: 3114881.24
[Final Water Reading: 19.6° DRILLED & LOGGED BY: Brian STARTED: 3-20-2010 Efevation (): 47,16
§PZ WATER LEVEL: N/A NOYE: For Scales Above
PREP. . ; 3-29-
brioiE cAvED AT 20 ARED BY: Pankaj COMPLETED: 3-29-2010 Seale-AFor Bry Dansity
COMPLETION DEPTH: 25 CHEGKED BY: JITU APPROVED BY: JAY  [ooae-Bforolst LLPL and 8200
GROUT: YES Scale-C-For Penetrometer and Uncenfined Comp.

- R AR A KON
ASSOCIATED TESTING LABORATORIES, INC.
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PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467

BORING LOG

WBS No. N-000400-0001-4

PROJECT NUMBER: G10-131

BORING NUMBER: B-19

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.

DESIGN CONSULTANT: Van De Wiele & Vog

or, Inc.

DEPTH, FEET

SAMPLE TYPE
SAMPLE NUMBER

SPT

MATERIAL DESCRIPTION

LEGEND

OPENETROMETER TEST (YSF)
LL {%

A
XHolston
HDRY DENSITY (PCF)

® UNCONFINED COMP. {TSF}
PL (%
© 7200 (%)

AiITs 80 85 g0 95 100

0 10 20 30 40 50

Clos o5 10 15 20 25

105 110 115 120
60 70 patsd 80

3.0 35 4.0 4.5

8.5 Asphait & 2" Crushed gravel base

2.0

40

5.0

8.0

10.0

15.0

250

E o Firm, fight gray & tan Sandy Lean Clay (CL)

| . with calcareous nodules below 2'

(4 Fily

Z / SHiff, light gray & tan Sandy Lean Clay (CL)
Z]with caicargous nodules

V4
7 2 7). very stiff below 6

RS

7/ # #]... 5tff below 18

7 7 #1.. light gray & tan below 23°

Py
7 2 Z].. firm, reddish brown, with sand layers below 13'

Boring terminaled at 25'

Water First Noticed: No

DRILLED & LOGGED BY: Brian

{Final Water Reading: No

STARTED: 3-24-2010 Northing: 1383412673

Easting: 3115247.09

Elevatlon (ft): 47.34

§PZ WATER LEVEL: NJA

IHOLE CAVED AT: No

PREPARED BY: Pankaj

COMPLETED: 3-24-2010

NOTE: For Scales Above

Scale-A-For Dry Dansity

COMPLETION DEPTH: 25

GROUTY: YES

CHECKED BY: JiTU

APPROVED BY: JAY

Scole-B-For Moist, LLPL and #200

Scale-C-For Penet, and U 1

i Comp.

e A R e e iy e
ASSOCIATED TESTING LABORATORIES, INC.

SHEET 1 OF1




PROJECT NAME: NEIGHBORHOOD STREET REGONSTRUCTION PROJECT No.467 BORING LOG

WBS No. N-000400-0001-4 PROJEGT NUMBER: G10-131 'BORING NUMBER: B-20

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wiele & Vogler, inc.

OPENEYROMETER TESY (TSF} @ UNCONFINED COMP. {TSF)
ALL {%) APL(%

4
& X MOIST.(% ® §200 (%
& ‘c‘i’ ] a HORY oitbiry (ror) )
[TH = =2
E— g 5 5 g MATERIAL DESCRIPTION A 76 80 85 S0 95 100 105 110 116 120
d w
& HEE = Bl 10 26 36 40 50 80 70 8 90
a 1

C leo 0.5 1.8 15 20 25 3.0 3.6 4.0 45

“““ 3.75" ASphalt & 3" 100se Shell base

¢ Very stiff, light gray & tan Fat Clay With Sand {CH)

2 % .. with ferrous nodules bejow 2 o+ & L

4.0 /
3 % .. with calcareous nodules below 4 i Iy

4 % with slickensided layers below &' T T
5 / . stiff, reddish brown below 8’ L it I
0.0 %

6.0

8.0

.. firm, with sand layers at 15’ @ 1. & : s

7 / tight gray & tan below 18' FUVARRARRRY INS y IR
. % . IRARY
8 / .. with stickensided layers below 23' @ - - L

X

250
Boring terminated at 25
AWater First Noticed: No Northing: 13834431.45 Easting: 3115127.84
b E| H + 3-24-

BFinal Water Reading: No RILLED & LOGGED BY: Brlan STARTED: 3-24-2010 Elevation {ft): 46,66
JPZWATER LEVEL: N/A . . . NOTE: For Scales Above
L OLECAVED AT o PREPARED BY: Pankaj COMPLETED: 3-24-2010 Seate A For Dry Dansiiy

COMPLETION DEPTH: 25' GHEGKED BY: JITU APPROVED BY: JAY Scale-B-For Molst, LLPLand $200

GROUT: YES ! ° Scale-C-For Penat, ter and U tined Comp,

e —— aonccme:
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1



{Final Water Reading: No

JPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUGTION PROJECT NoA67 BORING LOG
WBS No. N-000400.0001-4 PROJECT NUMBER: G10-131 'BORING NUMBER: 8-21
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORES, INC, IDESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
[od EEN_}?.TROMETER TEST{TSF) ZUNCONFINED COMP.{TSF)
x &) £J
MOIST.{% © 9200 ()
i g 8 a EPRYoikbiTY por) !
; ? % g g MATERIAL DESCRIPTION A 75 80 85 80 95 100 106 116 116 120
& é & 3 8 lo 1 26 30 40 56 66 70 88 80
3
¢ 0.0 0.8 1.0 1.5 20 25 3.0 3.6 4.0 4.5
2" Asphalt & 3" Crushed gravel base
Yey R
1 / # A1Eirm, light gray & tan Fat Clay With Sand (CH} IVER RN
20 / L
2 / é \¢ A . 1]
3 / .. stiff below 4' o &
50 / T JULELE-
4 / .. with calcareous nodules below 6* ;< ® FYRRERFARAD
= /
5 / .. teddish brown, with ferrous nodules below 8' v b A dlédl
105 % i
77, .
Pl : A
8 ;;;} Stiff, ight gray & tan Sandy Lean Clay (CL) BAVEREN @
150 rey RN
7
27 RERS 1l
rad N
R
47 11
A
7 /A A Very siiff, light gray & tan Fat Clay With Sand (CH) % e B0)
¢/ /jwith fercous nodules 2kl
200 /
8 / A A1 D344~
5 77,
Boring terminaied at 25' ANEEN uu
$Water First Noticed: No DRILLED & LOGGED BY: Brian STARTED: 3-29-2010 Northing: 13834771.1¢ Easting: 3115207.47

Elavation (R): 47.25

IPZWATER LEVEL: N/A

$HOLE CAVED AT: No

PREPARED BY: Pankaj

COMPLETED: 3-29-2010

NOTE: For Scales Above

Scale-A-For Dry Deasity

COMPLETION DEPTH: 28

GROUT: YES

CHECKED BY: JITU

APPROVED BY: JAY

Scale-B-For Moist. LL,PL and #200

iScale-C-For Penetrometer and Uncondined Comp.

AR R R A G SRR
ASSOCIATED TESTING LABORATORIES, INC,

i
SHEET 1 OF1




IPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.487 BORING LOG
WBS No, N-D00400-0001-4 PROJECY NUMBER: G10-131 lBORING NUMBER: B-22
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. [DESIGN CONSULTANT: Van De Wisle & Vogler, Inc.
O PENETROMETER TEST (TSF) KUEQ,ENHNED COMP. [TSF)
[:4 s,
i XMOIST.{% & #5200 (%!
E ‘é‘ 2 o EORY DEnbrY PCR) !
= 2
E‘ u = ;i) & MATERIAL DESGRIPTION Al 80 86 %0 85 160 105 430 115 120 1
o E
§ b § 5 B lo 0 20 30 40 5 & 70 80 90 |
ul 5 4
“w i
Cloo 05 10 15 20 25 80 35 40 45!
7" Asphalt & 3" Crushed gravel base
7 7 7 7 SKi, daik giay Fat Clay With Sand (CH) U
2.0 Iy P
2 / .. light gray & tan below 2* T R
7 N
4.0 / i T .
3 / .. very stiff, with calcareous nodules below 4" T “‘
/.. veddish br Jow & ;
4 / reddish brown below M & 3
5 / .. with ferrous nodules below 8 WLk 4 R i
10.0 % T
6 / .. stiff below 13" 9P s !
158 %
7 % ST SRR O
200 /// - ¥
/
8 % .. very stiff, tan & light gray below 23’ -1~ § Abld N
3 7 T
Boring terminated at 25° NENA
§Water First Noticed: No . . » Northing: 13835070.71 Easting: 3115063.62
{Finai Wator Reading: No DRHLLED & LOGGED BY: Brlan STARTED: 3-18-201¢0 Elevation (fl): 47,08
JPZ WATERLEVEL: N/A N N K NOTE: For Scales Above
IHOLE CAVED AT o PREPARED BY: Pankaj COMPLETED: 3-18-2010 Scale AFor Dry Densiy
{COMPLETION DEPTH: 25 CHECKED BY: JITU APPROVED BY: JAY  [SooieBForMolst.[LPL and #200
IGROUT: YES Scale-C-For Penst, ler and Uncoalined Comp,

ASSOCIATED TESTING LABORATORIES, INC,

e ey
SHEET 1 OF1




!PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No 467

BORING LOG

W8S No. N-000400-0001-4

PROJECT NUMBER: G10-131

]aomnc NUMBER: B.-23

[GEGTECHNICAL CONSUL TANT: ASSOGIATED TESTING LABORATORIES, INC.

DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.

SPT
LEGEND

DEPTH, FEET
SAMPLE TYPE
SAMPLE NUMBER

MATERIAL DESCRIPTION

SHOIS o]
HDRY DENSITY (PCF)

OPENETROMETER TEST (TSF}  © UNCONFINED COMP. (TSF)
L APL(%

& #2080 (%)

90
30

80
0 10

85
20

o>
~
o

0.5 1.0 1.5

110
70

115
80

120
90

100
&0

108
60

85
40

20 .5 3.8 35 4.0 4.5

4.5" Asphall & 3" Crushed gravel base

2.0

40

6.0

Very stiff, light gray & tan Fat Clay With Sand (CHJ

.. with calcareous nodules befow 4°

8.0

30.0

4 /& #\Very stilf, light gray & tan Sandy Lean Clay {CL)
with calcareous nodules

5 2/ /\.. reddish brown below &'

.4

Very stiff, reddish brown Fat Clay With Sand (CH)

20.0
sk

/§ Very stiff, light gray & tan Sandy Lean Clay {CL)

Boring terminated at 20°

§Water First Noticed: No

fFinal Water Reading: No

DRILLED & LOGGED BY: Brian

Northing; 13836,070.88

Easling: 3115492.73

STARTED: 3-18-2010

Efevation {ft). 47.80

[PZ WATER LEVEL: NJA

PREPARED BY: Pankaj

NOTE: For Scales Above

COMPLETED: 3-18-2010

Seale-A-For Dry Density

EHOLE CAVED AT: No

JGOMPLETION DEPTH: 20 GHECKED BY: JITU APPROVED BY: JAY Scale-B-For Moist.LL,PL and #2600

fGROUT: YES Scale-C-For Penet, and Unconfined Comp.
SHEET 1 OF1

ASS0OC!
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ASSOCIATED TESTING LABORATORIES, INC,

PROJEGT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-000%-4 PROJECT NUMBER: G10-131 !BORIHG NUMBER: B-24
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
OPENETROMETER TEST(TSF) @ UNCONFINED COMP. {T5F)
] KMotk v %gi'o%%y
& g 2 a HURY DRUHTY tpeF)
|7 2 4
§ = 55 i MATERIAL DESCRIPTION A T8 80 8 8 100 106 10 115 120
pui ji7}
i ] ~ B 1y o 20 0 50 0 70 8 90
(=) (22 Iy
172
c 0.0 0.5 1.0 2.0 2.5 3.0 35 4.0 4.5
s 6 Asphait & 3.5” Crushed gravel base B
1 7/ /1 Firm, ight gray & tan Sandy Lean Clay (CL)} JuA
=5 ; 77 % T
2 / Very stiff, light gray & tan Fat Clay With Sand (CH) L R R iy
L/ SEEY SHRNR
4.0 / 1T JRENR R
3 / .. hard, with ferrous nodules below 4 L i il "
F N
4 / .. very stiff below 8* L]
£\ 4
8.0 /
5 / & -l
10.06 / - .
/
7/
P 1L i il
/ # #|Firm, tan & light gray Sandy Lean Clay (GL) 1
& /& #}with calcareous nodules & R 1
7 |
15.0 L7/
27
i .1 [Medium dense, tan Silty Sand (SM) T -
7 13 E E ; B, ae -
TYNA 1]
s 1 5 [:]1:]i]. oose below 23 _ N i RN 1
HHH (wet)
25.0 siele
Boring terminated at 25* ]
Water First Noticed: 17' ’ . n AR Northing: 13834773.87 Easting: 311554713
{inai Viater Reading: 15 DRHILLED & LOGGED BY: Brian STARTED: 3-18-2010 Elevation IRJ: 47.48
§PZ WATER LEVEL: N/A . . N NOTE: For Scales Above
P OLE CAVED AT: 15 PREPARED BY: Pankaj COMPLETED; 3-18-2010 Scaie AFor Dy Daneliy
COMPLETION DEPTH: 25' . . Scale-B-For Molst.LL,PL and #200
SROUT-Vis CHECKED BY: JITU APPROVED BY: JAY Scaiac-For:"_ P TY rotd Comp.
SHEET 1 OF1




IPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUGTION PROJECT No.487 BORING LOG
WBS No. N-000400-0001-4 PROJECY NUMBER: G18-134 lBOR!NG NUMBER: B-25
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. [DESIGN CONSULTANT: Van De Wiale & Vogler, Inc.
OPENETROMETER TESY (TSF) @ UNCONFINED COMP, (TSF)
& £holtlm SE
m %é’ g o EBRY OARbITY (PCF) ’
i, =2 .
= § z “% é MATERIAL DESGRIPTION A |75 80 85 1] 95 100 105 410 145 120
w
% = § ~ B leg 10 20 36 40 5 60 YO 80 9
00 05 40 15 20 25 30 35 48  45:
55" Asphalt & 4" Shell fragment base
1 7 215U, dark gray Fat Clay With Sand (CH) I Tt
35 vy * -HA® A
2 / .. very stiff, light gray & tan below 2' 1l SLLLE
4.0 / 1 i i
3 / .. with, calcareous nodules below 4 )
7y
i %
4 / .. with, ferrous nodules betow ' 11 A i
8.0 /
5 / - ¢ e 30
10.0 %
6 / .. sliff, reddish brown below 13 Y & ’
e (Slickensided) ]
150 /
2Fi] 2 [Medium dense, tan Siity Sand (SM)
7 | 20 |33}
20.0 HHE IRl i
e Sy | . . .
8 8 : , .. loose below 23° AEANS Y. RN )
H MM (wet) -1~ -
250 HHE
Boring terminated at 25° .
§Water First Noticed: 16.5 s rves . 447 [Northing: 13834453.67 Easting: 3116572,63
IFinaI Water Reading: 15' DRILLED & LOGGED BY: Brian STARTED: 3.17-2010 [Efevation (R, 4771
IPZWATER LEVEL: N/A 3 . . NOTE: For Stales Above
YolEcAvED Aroao PREPARED BY: Pankaj COMPLETED: 3-17-2010 f—rs By Beiity
COMPLETION DEPTH: 26 GHEGKED BY: JITU APPROVED BY: JAY  |oaieBForMoisk LLPL and 9200
GROUT: YES Scale.C-For Penetrometer and Unconfined Comp,

ASSOC

ATED TESTING LABORATORIES, INC.

SHEET 1 OF1



{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.487 BORING LOG
WBS No, N-000400-0001-4 PROJECT NUMBER: G10-131 lBORiNG NUMBER:B-28{PZ-4)
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc,

OPENETROMETER TEST (TSF) & UNCONFINED COMP. {TSF)
& ALL(% APL (%
- w Xudlsron © #200 (%}
T 2 a HDRY DENSITY (PCF)
u: 2 I -4
£ 1 § Y é‘ MATERIAL DESCRIPTION A {75 8 ss 20 85 100 105 110 115 420
o Z| & hu J B
o s § o 10 20 30 40 50 66 76 80 90
Cloo o5 10 15 20 25 30 35 40 45
4.5 Asphant O OIOIor
1 /| Gray & tan Fat Clay With Sand (CH) RENRERRRERRAN) i
2.0

: . firm below 2/

4.0

: - very sliff, with calcareous nodules below 4

6.0

.. . stiff, with fercous nodules befow 6' IRANN S * o RENEENEARAREAN

8.0

/
/?
g
%
. / AREAR A
750 % JENERN
z
%

8 @i
760 REERRARS b
s T |
7 / / #iFic, reddish brown Sandy Lean Clay (CL) Ay SEEEA L ]
Yy
20.0 Yo
L L E
e JiL REREEED :
Y&
Y i ] HERERAR
Y
; 2L AERRANN
8 / Very stiff, light gray & tan Fat Clay With Sand {CH) \¢ A A S L
/ / with ferrous nodules
25.0 L
Boring terminaled at 25°
Water First Noticed: 19’ . . ana. Northing; 13834162.13 Easting: 3115693.83
{Final Water Reading: 19 DRILLED & LOGGED BY: Van & Sons STARTED; 3-23-2010 Elovation [f); 46
24 hr.Water Lovel: 17* (3-24-10) . N ., NOTE: For Scales Above
l?»z WATER LEVEL: 16' (3.81-10) PREPARED BY: Pankaj COMPLETED: 3-23-2010 | oo Dry Density
PZWATERLEVEL: 16" {4-23-10) . . Scate-B-For Molst.,LLPL and £200
L{OLE CAVED AT: 19 CHECKED BY: JITy APPROVED BY: JAY Scale-C-For P ter and Unconfined Comp,
R A R A S e
ASSOCIATED TESTING LABORATORIES, INC. SHEET 4 OF1




JPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467

BORING LOG

WBS No. N.000400-0001-4

IPROJECT NUMBER: G10-131

lBORING NUMBER: B-27

GEOTECHNICAL CONSULTANT: ASSOGIATED TESTING LABORATORIES, INC.

DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.

SPT
LEGEND

DEPTH, FEET
SAMPLE TYPE
SAMPLE NUMBER

MATERIAL DESCRIPTION

w >

Y,

A
XMOIS

OPENETROMETER TEST (TSF)
LL (%

#DRY Dé;?gﬁ'\{ {PCF)

© UNCONFINED COMP. {TSF)
B #2060 (°4)

76 a¢ 86
o bl 25

0.0 0.5 1.0

g0 85 100 105
30 40 50 80 70 80 80

1.5 20 2.5 3.0 3.5 4.0 4.5

110 115 120

2" Asphait & 5.5" Concrete

2.0

4.0

6.0

8.0

10.0

Firm, dark gray Fat Clay With Sand {CH)

.. light gray & tan below 2'

.. with calcareous nodules below 4

.. with ferrous nodules below &'

X

AN

444
44
44
£L44)
L4/
7
7
24
447
144
4/
404
XL

NN
NI

\,
N

20.0
iz

L4/
L4

250

Siiff, tan & light gray Sandy Lean Clay (CL)
with sand fayers

.. firm, with calcareous nodules below 18

8 / / / .. very stiff, with calcareous nodules below 23'

X

Boring terminated at 25*

Water Flrst Noticed: 16'

EFinal Water Reading: 15.5'

DRILLED & LOGGED BY: Brian

STARTED: 3-24-2010

Northing: 13834354.92 Easling: 3116760,51

Elovation {ft); 47,94

[PZWATER LEVEL: N/A PREPARED BY: Pankaj COMPLETED; 3-24-2010 NOTE: For Scales Above

IHOLE CAVED AT: 21 Scale-AFor Dry Density

[COMPLETION DEPTH: 26' . - Scale.B-For MolsLLLPL and 8200

IGROUT: YES CHECKED BY: JITU APPROVED BY: JAY Scale-C-For Penetrometer and Unconfined Comp.

ASSOGIATED TESTING LABORATORIES, INC,

i
SHEET 1 OF1



{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No467 | BORING LOG

W8S No. N-000400-0001-4 PROJECT NUMBER: G10-131 [BOR!NG NUMBER: B.28
GEQTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  [DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
ZEEN’ETROHETER TEST(TSF}  © UNCONFINED COMP. (TSF)
o s %
T MOIST.{%) 0 #200 (%
] %’ 2 o EDRY Dtbiry (per) d
w 2 - =
- ] I Y § MATERIAL DESCRIPTION Al7s s as 20 85 400 405 e 415 490
fa P
R % - Blo 10 20 s 4 s e 7 s g
€ los 0.5 1.6 1.5 2.0 2.5 3.0 35 4.0 435
2.8" Asphalt & 5" Concrele
1 17 / /| Stiff, ight gray & tan Fat Glay With Sand (CH) TUTOTTT
20 / asanNdinnnEinNi i
2 /'
4.0 / j T T
£/ .. very siff below & )
3 / very stiff below L - EARRA
4 / - H A H H-Ho
8.0 / SAZAREE . .
s / S ¢
10.0 % T
6 / .. stiff below 13 AR & y
150 /% ENRNNAEND
7 / .. very stiff below 18' 1 X 0 é o bl
20.0 %
5 77,
Boring terminated at 25
Water First Noticed: 20° . ve . Northing: 13835010.37 Easting: 311674811
Final Water Reading: 22 DRILLED & LOGGED BY: Brian STARTED: 4-01.2010 Elovation (i 47.74
PZ WATER LEVEL: NIA . R . NOTE: For Scales Above
liSEcivip AT oam PREPARED BY: Pankaj COMPLETED: 4-01-2010 SoaieAFor Dry Density
COMPLETION DEPTH: 25’ CHECGKED BY: JITU APPROVED BY: JAY Scale-B.For Molst, LU PL and £200
GROUT: YES Scale.C-For P and U fined Comp.

B X RS0 O S E e
ASSOCIATED TESTING LABORATCRIES, INC. SHEET 1 OF1



g
IPROJECT NAME: NEIGHSORHOOD STREET REGONSTRUGTION PROJECT No.487 BORING LOG
WBS No. N-000400.0001-4 PROJECT NUMBER: G10-131 lBORlNG NUMBER: B-29
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, ING.  |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.

OPENETROMETER TEST (TSF) @ UNCONFINED COMP. {TSF)
ALL (% e 55_ %'/)

XH0ls é'/c%
E DRY DENSITY {(PCF}

MATERIAL DESCRIPTION A |75 80 85 1] 95 100 105 110 415 120

1] 16 20 30 40 50 80 70 80 90

DEPTH, FEET
SAMPLE TYPE
SAMPLE NUMBER
SPT
LEGEND

C loo 0.8 1.0 15 20 25 3.0 35 4.0 45

2.5" Asphait & 4.75" Concrele

4 # # £ Stit, light gray & tan Sandy Lean Clay (CL}
20 Yl T
Y
is rod: ' .
w4 T
3 55'/, .. very stiff below 2 4 Py PRI
50 5;5 . RERED ' 1
50 ;’/;z; RENRRRANED
5 ;g/:..stiﬂbelowa' RN (19”‘“ S
0.0 Y& i
— 777 11

474 I A
L4/ A .

1P
o

1

i

Yelds TIH
6 . Z #.. with calcareous nodules below 13" :

Yty
150 Yl

PN
>
]
T

Medium dense, light gray & {an Siity Sand {(SM}

se e we emww o

20.0
nakssmend

A4 4m wm omes rs en e Me L Ne wm an

oo #2 au e u ke ww W eo bu nn

: Very stiff, light gray & tan Sandy Lean Clay {CL) A4 L L 1 G-

ARG

25.0

Boring terminated at 25’ A

§Water First Noticed: 18' - raus .04, Northing: 13835352.86 Easting: 3145729.86
[Finai Water Reading: 37 DRILLED & LOGGED BY: Brian STARTED: 3-24.2010 Eiavation [f): 47.55

[PZ WATER LEVEL: NIA . . 254, NOTE: For Stales Above
lioLE cavep AT: 27 PREPARED BY: Panka} COMPLETED: 3-24-2010 SealeAFor Dry Density

JCOMPLETION DEPTH: 25° CHECKED BY: JITU APPROVED BY: JAY Scale.B-For MolsiLLPL and 5200
{GROUT: YES Scale-C-For Py and Uncontined Comp.

T mrw— meeoIRmp
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467

I BORING LOG

WEBS No. N-000400-0061-4

lPROJECT NUMBER: G10-131 lsoame NUMBER:B-30(PZ-5}

GEOTECHNICAL CONSULTANT: ASSCCIATED TESTING LABORATORIES, INC.

DESIGN CONSULTANT: Van De Wisle & Vogter, Inc.

OPENETROMETER TEST (TSF)  ® UNCONFINED COMP, {TSF)
& Lholelm AR
o] R J
E g g o RORY DELITY PCR) ’
w 51 - z
£ 4 § & § MATERIAL DESCRIPTION Al7rs 80 s 80 85 100 105 110 15 120
g § § = B lg 10 20 3 40 50 &0 70 80 g0
¢ 0.0 0.5 1.0 15 2.0 2.5 3.0 5 4.0 4.5
6" Asphail & 17 Loose shell base
H Stiff, dark gray Fat Clay With Sand (CH) -
2.0 / G { ¥
2 / .. gray & tan below 2°
/ o= T ® %
4.0 / - a T - ~ 3
3 / .. very siiff below 4' ]
7N
6.0 /
4 / .. with calcareous nodules below &'
11 4y
8.0 /
7. reddish batow 8 - T
5 / reddish brown balow 8’ % el . ol
40.0 %
6 / - with ferrous nodules below 13' L
)\ T e _O = ad e
15.0 %
7,
Q;/ f d fay (GL) 1R
7 ¥ 2/ Very shiff, tan & light gray Sandy Lean Clay (CL.
o/ / /}with ferrous nodules i T P
700 Yo
YLy
Ll 1
YR X i
r L
Y&y
Yoy
rdds L Xl
8 7/ £} with calcareous nodules below 23° \/ ;
724 A TIF T
25,0 Ve &4
Boring terminated at 25

Water First Notlced: No

Final Water Reading: No

DRILLED & LOGGED BY: Van & Sons

Northing: 13835129.03 Easling: 311601035

STARTED: 3-23-2010 Efovation (f); 47.84

24 hr.Water Leva): No Water (3-24-10)

PZ WATER LEVEL: 23.5' (4-01-10)

PREPARED BY: Pankaj

NOTE: For Scales Above

COMPLETED: 3-23-2010 SoalsAFor Dry Dansity

PZ WATER LEVEL: 18.5° (4-23-10)

COMPLETION DEPTH: 25

CHEGKED BY: JITU

APPROVED BY: JAY Scale-B-For Malst, LL PL and 3200

{ Scale-C-For Panetrometer and Unconfined Comp,
ridicrnaring

ASSOC!

ATED TESTING LABORATORIES, INC,

SHEET 1 OF1




e
{PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG

W8S No, N-000400-0001-4 PROJECT NUMBER: G10-131 IBOR!NG NUMBER: B-31

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wigle & Vogler, Inc.

OPENETROMETER TESY (TSF) :g{lq})NFINED COMP. (TSF)

z )
& XMOIS.(% ® 2700 (%
B |gf 2 o EDRY RNBITY (pCR) !
ol ﬁ IDZ . 2
EElalsl 8 MATERIAL DESCRIPTION A |78 a  as a0 85 180 05 M 1ME 120
-3
[l k! B g 10 26 30 40 6 60 70 80 90
[=] w
w

€ 1oe 0.8 1.8 1.5 20 286 3.0 3.5 4.0 4.5
B.5" Asphall & 2° Shell fragment with sofl T

Very stiff, dark gray Fat Clay With Sand (CH) Ll L/ ) bl

3 / .. hard, light gray & tan, with ferrous nodules betow 4 L sl
6.0 /%

.. very stiff, with calcareous nodules below 6

). 4
|

7

T

r

g

&

.. tan & light gray below 8'

&5 % :
T4 _ ;
L L
7 # /|Firm, light gray & tan Sandy Lean Clay (CL) RN
7
7 S &x @i+ »
/24 1 i
260 177
L/ T
YL I 1L
147 X
7 -
Y
L4/ AN
8 /. /. /i very stilf below 23’ 0 S
e 1
25.0 Yo
Boring terminated at 25’ KR
1 RAANE
Water First Notlced: 17' . . . Northing: 13834851,95 Easfing: 3116059.71
Final Water Roading: 16 DRILLED & LOGGED BY: Brian STARTED: 3-17-2010 Elevation (i 48.07
PZ WATER LEVEL: NJA . . . NOTE: For Scales Above
OLE CAVED A7- 755 PREPARED BY: Pankaj COMPLETED: 3-17-2010 Seale A ForDry Denviy
COMPLETION DEPTH: 25* ~ . ) Scale-B-For Moist, LU, PL and #200
GROUT: YES CHECKED BY: JITY APPROVED BY: JAY Scale-C-For Penstrometes and Unconfined Comp.

R A B A T A M e AT gy
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUGTION PROJECT No.467

BORING LOG

WBS No. N-000400-0001-4

PROJECT NUMBER: G10-131

]BORWG NUMBER: B-32

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.

DESIGN CONSULTANT: Van De Wiele & Vogler, Inc,

#FInal Water Reading: 14.5'

Elgvation {ft): 48.45

OPENEIROMETER TEST {T5F) s g{;qon;msa COMP. {TSE)
m id
] XHOIST.{%) © 5200 (%,
E g 2 a EDRY DENSITY PeE) 4
AR
o T & Q MATERIAL DESCRIPTION A 178 86 - 20 85 180 105 MO 15 {20
i H - B o 16 20 3 40 50 68 70 80 99
<
o
C oo 65 10 15 20 25 3.0 35 40 45
5" Asphall & & Lime stablized base T
1 ¢ / /1Siift, dark gray Fat Clay With Sand (CH) L EREEFN AR 3
20 / L & ]
2 / < +A
4.0 /
3 / .. light gray & tan below 4' Y * T & & ]
50 / T T
4 / .. with calcareous & ferrous nodules below 6 L ¥ 4 4
3.0 / . REENE
5 / RERSF YRSt $+1-
108 % Al izl
6 / .. very stiff, reddish brown below 13’ 1L > el . 1 &
s % :
Il -
7 ./ / /St light gray & tan Sandy Lean Clay {(CL) RAVN & RERRRANAE 3
Yl )
=8 |
Y&
Yo i i
v ds .
Ya &
Y ey i
YL 1L
8 ; ; ‘// . very stiff, with calcareous & ferrous nodules below 23' A &
556 Yo &
Boring terminated at 25' _ i
YWater First Noticed: 2¢° DRILLED & LOGGED BY: Brian STARTED: 3-17-2010 Northing: 13834522.28 Easting: 3116074.54

§PZ WATER LEVEL: N/A

{HOLE CAVED AT: 22°

PREPARED BY: Pankaj

COMPLETED: 3-17-2010

NOTE: For Scales Above

{Scale-A-For Dry Densily

COMPLETION DEPTH: 25

GROUT: YES

CHECKED BY: JiTU

APPROVED BY: JAY

Scale-B-For Mojst. LLPL and £200

Scate-C-For Penel.

rand U, fined Comp,

e S bt
ASSOCIATED TESTING LABORATORIES, ING.
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IPROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-0003400-0001-4 PROJECT NUMBER: G10-1314 lBORING NUMBER: B-33
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATOR!ES, INC, [DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
OPEN'ETROM ETERTEST{ISF} @ gﬁC'/ONHNED COMP.{TSF)
- Jul & xmos'é%g #2059 ()
u g ] o H DRY DENSITY (PCF)
Iy 21 =
N § a § MATERIAL DESCRIPTION A |76 80 8 80 85 100 105 190 145 120
R 3 - B iy 16 20 3 406 50 80 70 80 80
o |8 H
¢ 0.0 0.5 1.0 1.5 20 25 3.0 3.5 4.9 4.5
7.57 Asphalt & 3" Lime slabilized base 11
1 ¢ f /| Stift, light gray & tan Fat Clay With Sand (CH) ] d 1R
2.0 /2; & ] Ensl
2 / .. very stiff below 2 BT % “ % .S
4.0 / _ Ty
3 / .- stiff, with calcareous nodules below 4' 1 r)l & A
i / T
4 / .. very stiff below &' y Tt &
i % -
5 /..stiﬁ below 8 (Slickensided) IARRARVADS 1 L
100 % INEERA
6 / .. reddish brown below 13" pUAED 5 wll j
5.0 / L :
%7 T
%
¢/ & /iFim, light gray & tan Sandy Lean Clay (CL)
e &
7 i
7 AR AXDHA o
Y
20.0 '/, ; ‘/’
Y&t J-
47 S
Yed L
24
Yads ]
Y44 LR
8 £/ #)-. very stifi, with ferrous nodules below 23' v ARARF S ARAS
e s R
25.0 V44 ‘
Boring terminated at 25 ARNARERE
EWater First Noticed: 16.5' . gy Northing: 13834810.02 Easting: 3116215.76
[Finai Water Reading: 18 DRILLED & LOGGED BY: Brian STARTED: 3-17-2010 Efovalion {ifj: 48.0
§PZWATER LEVEL: NIA . . ., NOTE; For Scales Above
TOLE CAVED AF. 27 PREPARED BY: Pankaj COMPLETED: 3-17-2010 Scaie A For Dy Density
COMPLETION DEPTH: 25 CHECKED BY: JITU APPROVED BY: JAY Scale-B-For Molst,LL,PL and #2080
GRQUT: YES Scale-CFor Penelrometer and Uncoplined Comp.

ASSOCIATED TESTING LABORATORIES, INC, SHEET 1 OF1



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.487 BORING LOG
WBS No, N-000400-0001-4 PROJECT NUMBER; G10-131 iBORING NUMBER: B-34
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC, |DESIGN CONSULTANT: Van De Wiele & Vogler, Ine.
QPENETROMETER TEST (TSF) @ UNCONFINED COMP. (FSF)
] XMOIST%
N N g € #1200 (%)
@ E ~§ g BDRY DéNéITY {PCF)
z g 2 g B MATERIAL DESCRIPTION A |75 80 85 30 100 106 110 - 115 120
o 5| & 4 B
8 {3 = o 10 20 30 50 60 78 80 90
w
C
9.0 6.5 1.0 1.6 25 3.0 3.5 4.0 4.5 |
11.5" Asphait & 3" Crushed gravel base |
1 /. # /| Vety stiff, dark gray Sandy Lean Clay {CL)
2.0 re & A
2 7\/ fiff, dark gray Fat Clay With sand {CH)
/A Very stiff, dark gray Fat Clay With san
vy Y A X e B0
4.0 PP
3 / . light gray & tan below 4 - \
6.0 /
4 / .. with calcareous nodules befow 8° § THTE
5 A
// ; ;
- / T
/
8 %..Sﬁffbelm\l‘ﬂi‘ FRRERRNRELSRARR NN wlilil
15.0 %
77
Y A i
/. # #)Very stiff, light gray & tan Sandy Lean Clay (Gt}
| & e
=8 | 7
Y&l A
el RERARNNRANR
e
YL
L4
v s
8 2/ #].. with calcareous nodules below 23' AL o-1{ - B B
Yy il
260 Y&
Boring terminated at 25° L L _{
§Water First Noticed: 17.5° . .y Northing: 138356147,20 Easting: 3116325,79
Final Water Reading: 15 DRILLED & LOGGED BY: Brian STARTED: 3-28-2010 Elovation [ 47.49
fPZ WATER LEVEL: NJA . L A NOTE: For Scales Above
{ioLE cavep AT i PREPARED BY: Pankaj COMPLETED; 3-29-2010 Seale-AForDry Doty
COMPLETION DEPTH: 25 CHEGKED BY; JITU APPROVED BY: JAY ~ [ocoieB-ForMolst LLPL and #200
GROUT: YES Seale-C-For P ter and Unconfined Comp.
SHEET 1 OF1

R R R U SRS IA S
ASSOGIATED TESTING LABORATORIES, INC.



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BOﬁ!NG LCé
WBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 IBORING NUMBER: B.35
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. |DESIGN CONSULTANT: Van De Wiele & Vogler, Ine,
OPENETROMETER TEST (TSF} @ UNCONFINED COMP. (75F) |
[+ 4 2, j
u NOIST.4% %!
i g 2 o B Ry DRy PoR) @ #200 ()
n. 3 <
| I B § MATERIAL DESCRIPTION A |75 80 85 86 95 100 106 110 116 420
o ad
u g %’ = Bl i0 20 30 40 5 60 70 80 80
L7
S oo 0.5 1.0 1.5 2.0 25 3.0 3.5 40 45
13" Asphatlt
1 i Very stiff, light gray & tan Sandy Lean Clay (CL} { THVrTreT
20 (4 Filly s & P
2 . with calcareous nodules below 2’ TS 4
4.0 T )
7 # #Very stiff, ligh gray & tan Sandy Lean Clay (CL il
3 ;;5 ry stiff, light gray y y (CL) 9 wlld
88 L4/ A .
Y& 4 NERARREANA
4 7 £ 2} stilf, with caleareous nodules below 6°
777 X A T
80 LY - .
%
& L7 Al ANAR
{ { /.‘ 4 @ -
10.0 Y& 4
8 11 Medium dense, light gray & tan Silty Sand {SM} NA Jbr 3
12.0
SR el ela N
7 | 25 |} IRANNY
3 3 ) 8
150 Y \ HHH
8 | 25 |:}:] 1. reddish brown betow 18 Y
A HE i
/ Very stiff, light gray & tan Fat Clay With Sand (CH) ABNRAEN
9 / X oly 1 4
25.0 % ]
10 / .. reddish brown below 28' x ] T A
- 7. | :
Boring terminated at 30°
§Water First Noticed: 18 . . 3 06 Northing: 13833767.34 Easting: 3118151.39
VFinal Water Roading: 18 DRILLED & LOGGED BY: Van & Sons STARTED: 3-26-2010 Efovallon [): 4441
PZ WATER LEVEL; N/A o NOTE: For Scales Above
PRE H 326,
HOLE CAVED AT: No REPARED BY: Pankaj COMPLETED; 3-26-2010 Scale. AForDry Deniily
COMPLETION DEPTH: 20* Scale-B-For Rolst, Lt PL and #200
D BY: :
GROUT: YES CHECKED BY: JITU APPROVED BY: JAY Seale-C-For Penst ter and Unconfined Comp.

et g e e P
ASSOCIATED TESTING LABORATORIES, INC.
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PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUGTION PROJECT No.467 BORING LOG ]
WBS No. N-600400-0007-4 PROJECT NUMBER: G10-131 BORING NUMBER:BGS(PZ-G)'
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABOR.ATOR;ES, INC. DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.
OPENETROMETER TEST (TSF) @ UNGONFINED COMP. (TSF)
& &l s hiob
- £
E g 8 a SbRy Dty (PCF)
od 5] . Z
£ lal 58 MATERIAL DESCRIPTION 75 80 8 s 85 00 105 0 115 120 .
[ .
a4 |2 S - [ 10 20 30 40 50 63 70 80 90
P4
(2]
0.0 0.5 1.0 15 2.0 2.5 3.0 35 4.0 48
10.5" Asphalt i HiRl B
1 7 /£ /| Very stiff, dark gray Fat Clay With Sand (GH} NRRRUARRARN
2.0 /S _ EAN _
2 / .. light gray & tan, with calcareous nodules below 2' 12l Py
4.0 /
3 // .. with fercous nodules below 4° & T
50 / a0 i
4 / y ARNEARENS
5 / X e @ *
10.0 /
] / .. reddish brown below 10° PARY A
12.0 % _ -
7 /// @ & -1 d- 114 -4
15 /// )
/
i / ¥A-1-l @
20.0 %
25.0 / A
Boring terminated at 25' d4
Water First Nofleced: No Northing: 1383419198 Easllng: 311842548
D OGGED H & S : 3-26-2
{Finai Wotor Roading: No RILLED & LOGG BY: Van ons STARTED: 3.26-201¢ Elovation (i 45,14
‘?Z WATER LEVEL: 22,5 {3-20-10) . " NOYE: For Scales Above
IPZ WATER LEVEL: 10 (4-03-10) PREPARED BY: Pankaj COMPLETED: 3.26-2010 ScsloATor Dry Denslly
§PZ WATER LEVEL: 10" (4-23-10) CHECKED BY: JITU APPROVED BY: JAY Scalo-B.For Molst,UL,PL and #200
COMPLETION DEPTH: 25° Scate.G-For Penetrometer and Unconfined Comp.

ASSOCIATED TESTING LABORATORIES, INC,

SHEET 1 OF1



[PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BOF{ING LOG

WEBS No. N-000400-0001-4 PROJECT NUMBER: G10-131 lBORING NUMBER:B.37

GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC.  |DESIGN CONSULTANT: Van De Wiele & Vogler, Inc.

OPENETROMETER TEST {TSF}  © UNCONFINED COMP. {TSF)
ALL{% APL (%

o
& XHOIST (%! ® #2060 (%
E % 2 o BORY obrbiry (PCF) !
i = =
s = bt
E ldlais “8‘ MATERIAL DESCRIPTION Al7s 80 85 90 85 100 165 116 145 120
a IS B
g 1= % - o 10 20 0 4 60 60 70 8% 9o
(2]

Clos o5 18 16 20 25 30 85 40 45

2.5" Asphalt, 5.5" Concrete & 2" Loose shell base

/15tiff, light gray & tan Fat Clay With Sand {CH)

20 /
2 / .. with ferrous nodules below 2’ g
y _

.. with calcareous nodules below 4'

X
&
:

),
Y
¥
|

8.0

5 /. # /) Stiff, tan & light gray Sandy Lean Clay (CL)

5 £/ T
7 7 Stiff, reddish brown Fat Clay With Sand (CH) Py PARNARARRRY RARED T

50 % 11T
8 / .. very sliff, with caicareous noduies below 18
20.0 /
9 / .. light gray & tan below 23° annn R P 1L
7

X
~

25.0 d
Boring terminated at 25° doldb
Water First Noticed: No . Northing: 13835335.01 Easting: 311418875
o] : ED: 4-09-

{Final Water Reading: No DRILLED & LOGGED BY: Brian STARTED: 4-09-2010 Elavalion () 47.30
lPZ WATER LEVEL: N/A . . NOTE: For Scales Above
Y OLE CAVED AT No PREPARED BY: Pankaj COMPLETED: 4-09-2010 Seale-AFor Dry Density

COMPLETION DEPTH: 2 CHECKED BY: JITU APPROVED BY: JAY  |[oaeB-ForMolst,LL,PL and #200

GROUT: YES Seale-C-For Penetrometer and Uneonfined Comp.

ASSCCIATED TESTING LABORATORIES, INC. SHEET 1 OF1



PROJECT NAME: NEIGHBORHOOD STREET RECONSTRUCTION PROJECT No.467 BORING LOG
WBS No. N-000400-000%-4 PROJECT NUMBER: G16-1314 IBORENG NUMBER:B-38
T
GEOTECHNICAL CONSULTANT: ASSOCIATED TESTING LABORATORIES, INC. }DESIGN CONSULTANT: Van Do Wiele & Vogler, inc.
g EEN.ETROMETER TESTITSF}  © UNCONFINED COMP. {YSF)
-l B HMO)S! " ° 200 (%)
a s H] a HORY DENSITY (PCF)
. = = =
E a5 8 MATERIAL DESCRIPTION A |75 80 85 90 95 W00 105 110 115 120
a =
a8 % - B lo 10 20 3 4 50 §0 70 80 90
= |
Cloo s 16 15 20 25 30 35 40 45
Qs 2.5" Asphalt & 4° Shell fragment base
r s
5 1 ? Stiff, dark gray Fat Clay With Sand {CH) ] VAP SERN ALY NRERANNN
2 / light gray & tan beiow 2' i MERRIEYN s i
4.0 /
3 / .. with ferrous nodules below 4 N
6.0 / RENN wdeddof
4 / A - A 6 -1
8.0 / - -
5 / .. reddish brown & light gray below 8' A
10,0 /
/
8 / with calcareous nodules below i3‘ AERRIENRENN skl " X
5.0 /
7 /..sandlayersatzo' Ty F 9} 11E0S
- % ENERREREERRRRARARANA
8 / .. light gray & tan below 23 bl J? A ) ol
- 77, T ‘
Boring terminated at 25’ IRRERENRRNANNEY
Waler First Noticed: 24 . . 4.0 Northing: 13833727.40 Easting: 3114238.12
Final Water Reading: 23 DRILLED & LOGGED BY: Brian STARTED: 4-09-2010 Elovation (it 43,52
PZ WATER LEVEL: NJA . R . NOTE: For Scales Above
HOLE CAVED AT-No PREPARED BY: Pankaj COMPLETED: 4-09-2010 Seale AFor DryDensity
COMPLETION DEPTH: 25* Scale-B-For Molst.LLPL and #2600
D BY: H
S ROUT-VES CHECKED BY: JITl APPROVED BY: JAY SealeCFor Pensitoretar and Unconfmed Gom

e —— Al
ASSOCIATED TESTING LABORATORIES, INC. SHEET 1 OF1




APPENDIX 4
SUMMARY OF TEST RESULTS
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Neighbourhood Street Reconstruction

California Bearing Ratio

(CBR) Test

ASTM D 1883

Project. Project 467 Project Number: G10-131
Location:  Boring B-11 Report Date: 412{2010
Client: VanDeWiele Engineering,Inc Engineer: Jay
Stabilization: N/A Senior Reviewer: Chris Vila
Report #: NA
Date: 4/2/2010 Moid No. C
Sampie No.: 1 Surcharge (lbs): 10
Sample Location: Boring B-11 No. of Blows: 56
Sample Description:  Gray Sandy Clay (CL } Area of penetration piston = 3 inch?
SAMPLE DENSITY BEARING RATIO DATA
Molded] Soaked Bearing
Sample & Mold WL (gms]  11508.20| 11546.80 Pen. Load Pressure Ratio
Mold Wi. {gms) 7200.10f 7200.10 {in.) (lbs) {psi)
Sample WL {gms) 4308.10] 4346.70 0.000 0.0 0.00 0.0
Wet Density  (pcf) 126.64f 127.78 0.025 41.0 13.67
Moisture Content (%) 16.69 16.57 0.050 70.0 23.33
Dry Density  (pcf) 108.53] 109.61 0.075 95.0 31.67
0.100 118.0 39.33 3.9
MOISTURE DETERMINATION 0.125 131.0 43.67
Before After 0.150 143.0 47.67
Comp. Comp. 0.175 155.0 51.67
Can No. RK B 0.200 167.0 55.67 3.7
Wet Soil & Can WL (gins 286.601 402.30 0.300 209.0 69.87 3.7
Dry Soil & Can Wi, (gms) 247.60f 347.10 0.400 245.0 81.67 3.6
Water Lost Wi (gmis) 39.00 55.20 0.500 271.0 90.33 3.5
Can Wt {gms) 13.80 14.00
Dry Wt of Soil  {gms) 233.70] 333.10
Moisture Content (%) 16.69 18.57
SWELL DATA g
. 8
Days |Reading S(\;)e;ﬂ g @
0 0.000 0.00 2
1 0.020 0.41 &
2 0.030 0.62
3 0.050 1.03
4 0.060 1.24
Penetration, inches

Chris Vila, SET




California Bearing Ratio
(CBR) Test

ASTM D 1883

Neighbourhood Street Reconstruction
Project 467

Project:

Location:  Boring B-11

Client:

VanDeWiele Engineering,inc

Stabilization: N/A

Project Number:
Report Date:
Engineer:

Senior Reviewer.

G10-131

41212010

Ja

Chris Vila

Date: 41212010 Mold No. B
Sample No.: 2 Surcharge (lbs): 10
Sample Location: Boring B-11 No. of Blows: 25
Sample Description:  Gray Sandy Clay (CL ) Area of penetration piston = 3 inch?
SAMPLE DENSITY BEARING RATIO DATA
Molded] Soaked Bearing
Sample & Mold Wit. {(gms]  11545.80f 11595.80 Pen. Load Pressure Ratio
Mold Wi, {gms) 7290.50] 7290.50 (in.) {lbs) (psi)
Sample WL {gms) 4255.30] 4305.30 0.000 . 0.0 0.00 0.0
Wet Density  (pcf) 125.08] 126.56 0.025 42.0 14.00
Moisture Content (%) 16.73 16.63 0.050 63.0 21.00
Dry Density  (pcf) 107.16] 108.52 0.075 80.0 26.67
0.100 93.0 31.00 3.1
MOISTURE DETERMINATION 0.125 105.0 35.00
Before After 0.150 116.0 38.67
Comp. Comp. 0.175 126.0 42.00
Can No. A B 0.200 137.0 45,67 3.0
Wet Soil & Can Wt. (gms 25590 411.10 0.300 173.0 57.67 3.0
Dry Soil & Can WL {(gms) 221.20F 354.50 0.400 205.0 68.33 3.0
Water Lost Wt (gms) 34.70 56.60 0.500 233.0 77.67 3.0
Gan Wt. (@ms) 13.80 14.10
Dry Wt. of Soil  {gms) 207.40f 34040
Moisture Content (%) 16.73 16.63
150
SWELL DATA G
f =
Days |Reading Swell $ 100
(%) - i 25 blows
0 0.000 0.00 o 50 -
1 0.030 0.62 o
2 0.060 1.24 o o
3 0.095 1.96 '
7 5161 508 0.0 0.1 0.2 0.3 0.4 0.5
Penetration, inches




Project:
Location:
Client:

California Bearing Ratio
{CBR) Test

ASTM

D 1883

Neighbourhood Street Reconstruction
Project 467

Boring B-11

VanDeWiele Engineering,Inc

Stabilization: N/A

Project Number: G10-131
Report Date: 41212010
Engineer: Jay
Senior Reviewer: Chris Vila

Date: 41212010 Moid No. A
Sample No.: 3 Surcharge (lbs): 10
Sample Location: Boring B-11 No. of Blows: 10
Sample Description:  Gray Sandy Clay { CL) Area of penetration piston = 3 inch?
SAMPLE DENSITY BEARING RATIO DATA
Molded] Soaked Bearing
Sample & Mold Wi, (gms]  11325.00] 113987.30 Pen. Load Pressure Ratio
Mold Wt {gms) 7164.60] 7164.60 (in.) (ibs) {psi)
Sample Wt (gms) 4160.40] 4232.70 0.000 0.00 0.00 0.0
Wet Density  (pci) 122.30] 124.43 0.025 39 13.00
Moisture Content (%) 17.00 17.56 0.050 55 18.33
Dry Density  (pcf) 104.563 105.84 0.075 67 22.33
0.100 75 25.00 2.5
MOISTURE DETERMINATION 0.125 81 27.00
Before After 0.150 88 28.33
Comp. Comp. 0.175 95 31.67
Can No. A B 0.200 101 33.67 2.2
Wet Soil & Can Wt. (gms 361.30] 405.60 0.300 125 41.67 2.2
Dry Soil & Can WL (gms) 310.80f 347.10 0.400 147 49.00 2.1
Water Lost Wt {gms) 50.50 58.50 0.500 165 55.00 2.1
Can Wi, {gms) 13.80 14.00
Dry Wt of Soil  (gms) 287.00f 333.10
Moisture Content (%) 17.00 17.56
150
SWELL DATA 2
£100
Days |Reading Swell .d‘«é
(%) £ 50
G 0,000 | 0.00 2 T B
1 0.090 1.86 £ ol
2 0.100 2.06 ? 000 010 020 030 040 050
3 0.100 2.06
4 0.110 227 Penetration, inches




Compactive Effort vs CBR Value
i ; ASTM D 1883
Neighbourhood Stre‘et Reconstruction éroject ,
Project:  |467 Project No.: G10-131
Location: |Boring B-11 [ Date: 4/212010
Client: VanDeWiele Engineering,inc Engineer: Jay

Boring B-11

l

Sr. Reviewer

Chris Vila

Report #

NA

Sample Description:

Dry

%

Structural

Biows

Density

Density

CBR

Number

108.53 |

98.0%

39

25 107.16 96.7% 3.1 i
10 10453, . | %43% | 1. .25
~ |CBR at 95% Compaction = 2.75 Max Dry Density= | 110.80
; 100%
‘ 99% -
,_m — 98% / —
;____.‘._E o\° 2 S
__ E’ 97% f -
5 86% S—
[
g' 95% = CBR L
£ I
O 9% -
93% o
B R R T o e R B T B R 1 Lo
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Neighbourhood Street Reconstruction

California Bearing Ratio

(CBR) Test

ASTM D 1883

Project: Project 467 Project Number: G10-131
Location:  Boring B-34 Report Date: 4/2/2010
Client: VanDeWiele Engineering,Inc Engineer: Ja
Stabilization: N/A Senior Reviewer: Chris Vila
Report #: NA
Date: 41212010 Mold No. D
Sample No.: 1 Surcharge (lbs): 10
Sample Location: Boring B-34 No. of Blows: 56
Sample Description;  D.Gray Sandy Clay {CL }  Area of penetration piston = 3 inch?
SANMPLE DENSITY BEARING RATIO DATA
Molded| Soaked Bearing
Sample & Mold Wi, (gms]  11491.50] 115678.70 Pen. Load Pressure Ratio
Mold Wi. {gms) 7181.40] 7181.40 (in.) {(Ibs} {psi)
Sample Wt. {gms) 4310.10] 4397.30 0.000 0.0 0.00 0.0
Wet Density  (pcf) 126,701 129.26 0.025 45.0 15.00
Moisture Content (%) 15.31 16.67 0.050 72.0 24.00
Dry Density  (pcf) 109.88] 110.79 0.075 98.0 32.67
0.100 115.0 38.33 3.8
MOISTURE DETERMINATION 0.125 131.0 43.67
Before After 0.150 144.0 48.00
Comp. Comp. 0.176 157.0 62,33
Can No. RK B 0.200 168.0 56.00 37
Wet Soil & Can Wi, {gms 323.50] 286.20 0.300 196.0 65.00 3.4
Dry Soil & Can Wt. (gms)| 282.40f 247.30 0.400 208.0 69.33 3.0
Water Lost W, (gms) 41.10 38.90 0.500 212.0 70.67 2.7
Can Wt. {gms) 13.90 14.00
Dry WA of Soil _{gms) 268.50] 233.30
Moisture Content (%) 15.31 16.67
SWELL DATA 5
2
. 8
DayS Readlng S}i;)e)ﬂ ' é
0 0.000 0.00 g
1 0.048 0.99 P>
2 0.050 1.03
3 0.059 1.22
4 0.060 1.24
Penetration, inches

Chris Vila, SET




Project:
Location:
Client:

California Bearing Ratio
(CBR) Test

ASTM D 1883

Neighbourhood Street Reconstruction
Project 467

Project Number:

Boring B-34

VanDeWiele Engineering,inc

Report Date:
Engineer:

Stabilization: N/A

Senior Reviewer:

G10-131

4202010

Ja
Chris Vila

Date: 4/2/2010 Mold No. E
Sample No.: 2 Surcharge (Ibs): 10
Sample Location: Boring B-34 No. of Blows: 25
Sample Description:  D.Gray Sandy Clay (CL})  Area of penetration pision =3 inch?
SAMPLE DENSITY BEARING RATIO DATA
Molded! Soaked Bearing
Sample & Mold Wt. (gms]  11228.20] 11429.50 Pen. L.oad Pressure Ratio
Mold Wit {gms) 7239.20] 7239.20 (in.) {Ibs) {psi)
Sample Wt. {gms) 3989.00f 4190.30 0.000 0.0 0.00 0.0
Wet Density  (peh 117.26] 123.18 0.025 21.0 7.00
Moisture Content (%) 15.24 18.88 0.050 32.0 10.67
Dry Density  {pcf) 101.76] 103.62 0.075 46.0 16.33
0.100 57.0 19.00 1.9
MOISTURE DETERMINATION 0.125 70.0 23.33
Before After 0.150 80.0 26.67
Comp. Comp. 0.175 89.0 29.67
Can No. A B 0.200 95.0 31.67 2.1
Wet Soil & Can Wi (gms 321.70f 363.60 0.300 110.0 36.67 1.9
Dry Soil & Can Wt. (gms) 281.00] 308.10 0.400 126.0 42.00 1.8
Water Lost Wi, (gms) 40.70 55.50 0.500 141.0 47.00 1.8
Can Wt {gms) 13.80 14.10
Dry Wt of Soil  {gms) 287.10] 294.00
Moisture Content (%) 15.24 18.88
150
SWELL DATA ]
=
Days |Readin Swell g 100
S et S -
0 0.000 0.00 5 50 ;
1 0.073 1.61 g
2 0.081 1.67 n 0
3 0.082 1.69
y 0.083 177 0.0 0.1 02 03 0.4 0.5
Penetration, inches




California Bearing Ratio

(CBR) Test

ASTM D 1883

Neighbourhood Street Reconstruction

Project: Project 467
Location:  Boring B-34
Client: VanDeWiele Engineering,inc

Stabilization: N/A

Project Number:
Report Date:

Engineer:

Senior Reviewer:

G10-131

4/2/2010

Ja

Date: 41212010 Mold No. F
Sample No.: 3 Surcharge (Ibs): 10
Sample Location: Boring B-34 No. of Blows: 10
Sample Description:  D.Gray Sandy Clay (CL)  Area of penetration piston = 3 inch®
SAMPLE DENSITY BEARING RATIO DATA
Molded| Soaked Bearing
Sample & Mold WL, (gms]  10854.00| 11135.20 Pen. Load Pressure Ratio
Mold Wt. {gms) 7195.60] 7195.60 (in.) (ibs) {psi)
Sample Wt. {gms) 3658.40] 3939.60 0.000 0.00 0.00 0.0
Wet Density (pch) 107.54 115.81 0.025 9 3.00
Moisture Gontent (%) 15.14 21.93 0.050 12 4.00
Dry Density  (pch) 93.40 94.98 0.075 15 5.00
0.100 18 6.00 0.6
MOISTURE DETERMINATION 0.125 19 6.33
Before After 0.150 21 7.00
Comp. Comp. 0.175 24 8.00
Can No. A B 0.200 28 9.33 0.6
Wet Soil & Can WL (gms 226.10] 3756.90 0.300 41 13.67 0.7
Dry Soil & Can Wt. {(gms) 198.20] 310.80 0.400 53 17.67 0.8
Water Lost Wt.  (gms) 27.90 65.10 0.500 64 21.33 0.8
Can Wi, (gms) 13.90 14.00
Dry Wt. of Soil  (gms) 184.30f 296.80
Moisture Content (%) 15.14 21.93
150 -
SWELL DATA g
£100
Days |Reading Swell g
(%) 5 %0 810 Blows
0 0.000 0.00 @ :
1 0.060 1.24 E o hE , h
2 0.082 1.69 ® 000 010 020 030 o040 050
3 0.084 1.73
4 0.086 1.77 -
Penetration, inches




Compactive Effort vs CBR Value

ASTM D 1883

T

Project:

1 T 1 .-
Street Reconstruction Project

I
Neighbourhood

467

Project No..

G10-131

Location:

Boring B-34

i

Date:

41212010

Client:

VanDeWiele Engineering,inc

Engineer:

Jay

i

Sr. Reviewer

Chris Vila

Boring B-34

Report#

NA

Sample Description:

Bry

%

[Structural

Blows

Density

Density

CBR .

Number

e 56

109.88

98.7%

3.8

25 -

101.76 |

91.4%

1.9

10

93.40

83.9%

06

CBR at 95% Compaction = 2.8

Max Dry Density = |

111.30

l l

|

Compaction ( % )

CBR

100% T

99%

98%

07% -

96%

95% +

94% -

93%

92% -

91% -+

90% -

89% |-

88%

87% -

86% L 7

85%

84% -

83%
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82% -
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APPENDIX §
RIGID PAVEMENT DESIGN CHARTS
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Design of Pavement Structures
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Figure 8.7, Continued—Design Chart for Rigid Pavements Based on Using Mean Values for
Each Input Variable (Segment 2)

Reliability, R (%)

RIGID PAVEMENTS

Associated Testing Laboratories, Inc.

3143 Yellowstone Blvd. Houston, Texas
Tel: (713) 748-3717 Fax: (?713) 748-3748

NEIGHBORHOOD STREET RECONSTRUCTION

WBS NO.: N-000400-0001—4

PROJECT NO. 487

PROJECT NO. Gi0-13t
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Highway Pavement Structural Design
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Associated 'Testing Laboratories, Inc.

Fax: (713} 748-3748

3143 Yellowstone Blvd. Houston, Texas

Tel: (713) 748-3717

PROJECT NO. G10-131

RIGID PAVEMENTS

NEIGHBORHOOD STREET RECONSTRUCTION| WBS NO.: N-000400-0001-4

PROJECT NO. 467




ASSOCIATED TESTING LABORATORIES, INC.

3143 Yellowstone Blvd < Houston, Texas 77054
Tel: (713) 748-3717 + Fax: (713) 748-3748
TBPE Firm Reg. No.: 4560

Ei}

ESTABLISHED 1959

DATE: April 30, 2010
Report No: G10-131-LR

Van De Wiele & Vogler, Inc.
2925 Briarpark, Suite 275
Houston, Texas 77042

Attention: Mr. Dan Simeone, P.E.

Reference:  Trench Safety Report
Geotechnical Investigation
Neighborhood Street Reconstruction (NSR) Project 467
WBS No. N-000400-0001-3
Houston, Texas

Dear Mr. Simeone:

Submitted herein are our recommendations for the trench safety for the proposed open
cut trenches for the proposed utilities. Improvements to existing storm sewer, sanitary
sewers, water lines and streets are planned along Sul Ross, Branard, West Main,
Colquitt, Roseland, Stanford, Greeley, Jack, Grarrott, Bute and Brandt streets.
Additionally, a small section along Austin Street between Cleburne to Truxillo will also
be improved. The storm sewers will be 15- to 60 inches in diameter and will generally
be installed at depths ranging from approximately 3.5- to 13.5 feet. The sanitary
sewers will be 8- to 36 inches in diameter and will generally be installed at depths
ranging from approximately 2.5- to 12 feet. At the intersection of Austin Street and
Cleburne, the sanitary sewers may be 18.5 feet deep. The water lines will be 8- to 12
inches in diameter and generally placed at depths ranging from 3- to 5 feet. The

existing streets may be reconstructed. The reconstructed streets will be of concrete.

(Cont’d)

Lo o e e b e e e e e e e B O S U e S S e P i e )

Our letters and reports are for the exclusive use of the client to whom they are addressed. The use of our name must receive our prior written approval. Our letters and reports apply
only to the sample tested and/or inspected and are not necessarily indicative of the qualities of apparently identical or similar products. This report will not be copied except in full.




Van De Wiele & Vogler, Inc Page 2 April 30,2010

OSHA Classification
Maintaining stability of trench sides and base is necessary for the safety of the

construction crew working in or near the trenches and to prevent damage to adjacent

facilities due to lateral or vertical movements.

At the federal level, Occupational Safety and Health Act (OSHA) requires protective
systems for all trenches exceeding 5 feet in depth. Protective systems may be required
for trenches shallower then 5 feet in depth if there are indications of potential ground
movements. OSHA has developed a soil classification system to be used as a guideline
in determining sloping and protective system requirements for trench excavations. This
system has set forth a hierarchy of Stable Rock, Type A, Type B, and Type C, in
decreasing amounts of stability. Based upon the soils and groundwater encountered at
the boring/piezometer locations, ATL for simplicity recommends the use of OSHA soil
classification Type "B" in general for the determination of allowable maximum slope or
selection and design of any protective system to a depth of 16 feet and OSHA Type “C”
bélow that depth. In the area of boring B-7, the onsite soils should be classified as OSHA
Type “C” below the depth of 8 feet. In the area of borings B-2, B-4, B-9, B-35 and B-36,
the onsite soils should be considered as OSHA Type “C” below the def)th of 10 feet. In
the area of borings B-3, B-S, B-8, B-11, B-17 and B-18, the onsite soils should be
considered as OSHA Type “C” below the depth of 12 feet. In the area of borings B-1 and
B-10, the onsite soils should be considered as OSHA Type “C” below the depth of 13
feet. The fill fat clay with sand soils encountered in borings B-3 and B-13 to a depth of
12.5- and 10.5 feet, respectively, may be conservatively classified as OSHA soil
classification Type “C”. The fill sandy lean clay soils encountered in borings B-6, B-7,
B-10, B-19 and B-35 to a depth of 2-, 6-, 9-, 4- and 4 feet, respectively may be
conservatively classified as OSHA soil Type “C”. During construction if groundwater or
silty soils or soft soils are encountered at shallower depths, then the soils should be
considered as Type “C” below that depth.
(Cont’d)



Van De Wiele & Vogler, Inc Page 3 April 30, 2010

Excavations

Open slopes should not be steeper than 1(V): 1.5(H) for short term exposure during
construction for OSHA Type “C” soils. For long term exposure (greater than 72 hours),
these slopes should not be steeper than 1(V): 2(H) for OSHA Type “C” soils. For Type
“B” soils, the recommended side slopes is no steeper than 1(V): 1(H). We do not

recommend using unsupported vertical cuts.

The excavations can be made using open slopes, stepped back to stable slope, vertical
cuts supported with sheet piles or other suitably designed retaining system. The
excavation should be performed in accordance with the current OSHA 29 CFR Part 1926
of OSHA (Trench Safety System).

Earth Pressures

For the trench supporting system, the lateral pressures exerted by surrounding soils are

presented in Figures 6 and 6A of ATL Geotechnical Report G10-131.

In case that a trench shield is used, the trench shield may be designed for a Jateral earth
pressure equivalent to a fluid pressure of 102 PCF for cohesive soils below the watertable
and 84 PCF for the cohesive soils above the watertable. This pressure may be taken as 85
PCF below the water table for sandy soils and about 48 PCF for sandy soils above the
water table. In general, a surcharge magnitude of q psf will result in lateral earth pressure
of 0.5q in cohesive soils and 0.4q in sandy soils. Timber shoring as outlined in 29 CFR
Part 1926 of OSHA recommendation may be used in the construction of trench

supporting system.

(Cont’d)



Van De Wiele & Vogler, Inc Page 4 April 30, 2010

Due to the presence of the roadway adjacent to the likely excavation areas at portions of
the project site, the effect of vehicular traffic may be considered while designing the
lateral supporting systems. Boussinesq’s equation should be used for calculating the
loads on the retaining systems due to the vehicular traffic. We recommend that a HS20
vehicle loading be considered adjacent to the pit for design purposes. An impact factor of
1.5 should be used in the design. Surcharge loading due to construction machinery -

should be considered as applicable.

Stockpiling of excavated material may not be allowed near the excavation. Generally, a
distance of one half the excavation depth on both sides of the trench should be kept clear
of any excavated material. If this is not possible due to space limitations then the

retaining system design should take into account the surcharge loads.

Bottom Stability

Where granular soils are encountered, dewatering should be performed to lower the

groundwater to a depth of atleast 3-feet below the excavation bottom. In cohesive soils,
the trench bottom stability can be evaluated using the procedure outlined in Section 5.2 of

ATL Report No., G10-131.

(Cont’d)



Van De Wiele & Vogler, Inc Page 5 April 30, 2010

Groundwater Control

Groundwater was encountered during drilling at boring locations B-1 through B-3, B-5,
B-7, B-8, B-13 through B-15, B-17, B-18, B-24 through B-29, B-31 through B-35 and B-
38 at depths ranging from 16- to 24 feet. Upon completion of drilling, groundwater was
- measured at depths ranging from 14- to 23 feet. Groundwater was not encountered
during drilling in the remaining borings. Six (6) of these borings (Borings B-1, B-6, B-
16, B-26, B-30 and B-36) were converted into piezometers (PZ-1 through PZ-6,
respectively) after completion of drilling and sampling and water level measured at
approximately 24 to 72 hours after installation, at approximately 5- to 7 days after
installation and approximately 27- to 30 days after installation. Groundwater was
measured at depths of 17.5-, 17- and 22.5 feet in the piezometers at borings B-1 (PZ-1),
B-26 (PZ-4) and B-36 (PZ-5) at approximately 24 to 72 hours after installation.
Groundwater was not encountered in the remaining piezometers (B-6, B-16 and B-30).
Groundwater was measured at depths of 16-, 18-, 16-, 23.5 and 10 feet in the piezometers
at borings B-1 (PZ-1), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-5) and B-36 (PZ-6) at
approximately 7 to 10 days after installation. Groundwater was not encountered in the
remaining piezometer (B-16). Groundwater was measured at depths of 16-, 19-, 16-, 18.5
and 10 feet in the piezometers at borings B-1 (PZ-1), B-6 (PZ-2), B-26 (PZ-4), B-30 (PZ-
5) and B-36 (PZ-6) at approximately 27 to 30 days after installation. Groundwater was

not encountered in the remaining piezometer (B-16).

(Cont’d)



Van De Wiele & Vogler, Inc Page 6 April 30, 2010

Based upon our groundwater investigations from piezometers, groundwater may be
encountered in general during excavations deeper than 10- to 16 feet in the project area.
Seepage of water may also occur at shallower depths and/or at other locations if
fluctuation in groundwater levels takes place. The flow of groundwater may vary
depending upon depth of construction and weather conditions. Where groundwater is
encountered, a conventional sump and pump arrangement is recommended for the
shallow trench excavations up to 15 feet in cohesive soils. For depths deeper then 15
feet, multi-staged pumps or well points may be needed. Where granular soils are
encountered or where the water inflow is large, dewatering using well points may be
required. Groundwater control should be in general accordance with the City of Houston

Standard Specifications, Section 01578.

More detailed information regarding the soils and groundwater at individual locations can
be obtained from our geotechnical report G10-131. We appreciate the opportunity to
work with you on this project. Please call should you have any questions or need

additional information.

Sincerely,

Jasbir Singh, P.E.
President



