GEOTECHNICAL CONSULTANTS

July 27, 2017
Contra Costa Community College District
500 Court Street
Martinez, CA 94553
Attention:

Mr. Ray Pyle

Subject:

Supplementary Geotechnical Investigation for
Proposed New Brentwood Center (L-630)
Brentwood, CA

References:

1. Geotechnical Investigation for Proposed New Brentwood Center, prepared by RMA Group,
project number 15-095-0, dated June 23, 2017.

Dear Mr. Pyle:
In accordance with your request, a supplementary geotechnical investigation has been completed for the
above-referenced project. The report addresses geotechnical conditions related to the proposed parking lot portion
of the subject project. The results of the investigation are presented in the accompanying report, which includes a
description of site conditions, results of our field exploration, conclusions, and recommendations.
Recommendations presented in this report will supersede the recommendations presented in the previous report
(Reference 1) for concrete flatwork, asphalt concrete pavements, the use of non-expansive fills beneath pavements,
and removal/over-excavation requirements applicable to pavement and flatwork areas.
We appreciate this opportunity to be of continued service to you. If you have any questions regarding this report,
please do not hesitate to contact us at your convenience.
Respectfully submitted,
RMA Group

Josh Summers, PE
Project Engineer
PE 85240

3150 Fitzgerald Road Rancho Cordova CA 95742 | T: 916.631.7194 | F: 916.631.7256 | www.rmacompanies.com
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1.00 INTRODUCTION
1.01

Purpose

The purpose of this supplementary investigation was to assess the subsurface conditions within the proposed
parking lot area of the proposed new Brentwood Center in greater detail than was performed in the previous
Geotechnical Report prepared for the subject project by RMA Group (dated June 23, 2016). This report presents the
results of our field exploration, findings, conclusions, and additional recommendations.
1.02

Scope of the Investigation

The general scope of this investigation included the following:


Contacting of underground service alert to locate onsite utility lines.



Logging, sampling and backfilling of 16 exploratory trenches with a backhoe loader.



Geotechnical evaluation of the compiled data.



Preparation of this report presenting our findings, conclusions and recommendations.

Our scope of work did not include a preliminary site assessment for the potential of hazardous materials onsite.
2.00 FINDINGS
2.01

Earth Materials

Non-engineered/Artificial fills (Af) were encountered in 13 of the 16 exploratory trenches to depths ranging from 1.2
to 4.0 feet below existing grade. The fill consists of stiff clays and dense silty sands visually classified by the Unified
Soils Classification System (USCS) as CL and SM.
Valley alluvial deposits (Qal) encountered in our exploratory trenches consisted of clays, silts, clayey sands, and silty
sands visually classified by the USCS as CL, ML, SC, and SM, respectively. The consistency of clays and silts ranged
from medium stiff to hard. Compactness of sands and clayey sands ranged from medium dense to very dense. The
majority of our exploratory trenches encountered native clays underlying the non-engineered fills. These clayey
native materials appear to be consistent with materials found in our previous report to be medium to highly plastic.
An exploratory trench location plan showing the approximate trench locations and corresponding non-engineered
fill depths has been presented in Figure 1 of this report.
3.00 CONCLUSIONS AND RECOMMENDATIONS
3.01

Removals and Over-Excavation

All vegetation, trash and debris should be cleared from the grading area and removed from the site. Prior to
placement of compacted fills, all non-engineered fills and loose, porous, or compressible soils will need to be
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removed down to competent ground. Removal and requirements will also apply to cut areas, if the depth of cut is
not sufficient to reach competent ground. Removed and/or overexcavated soils may be moisture-conditioned and
re-compacted as engineered fill, except for soils containing detrimental amounts of organic material. Estimated
depths of removals are as follows:


The estimated depth of non-engineered fills encountered within the parking area ranges from
approximately 1 to 4 feet as indicated on Figure 1 of this report. All non-engineered fills should be
removed to competent native ground within all pavement and flatwork areas plus 2 feet measured
horizontally from the outside edges. Once native soils are exposed, the cut surface should be scarified
to a minimum depth of 12 inches, moisture conditioned to a minimum of 2 percent over optimum
moisture, and compacted to a minimum of 90 percent relative compaction.

The above recommendations are based on the assumption that soils encountered during field exploration are
representative of soils throughout the site. However, there can be unforeseen and unanticipated variations in
soils between points of subsurface exploration. Hence, overexcavation depths must be verified, and adjusted if
necessary, at the time of grading. The overexcavated materials may be moisture-conditioned and re-compacted as
engineered fill.
3.02

Miscellaneous Concrete Flatwork and Pavements

Miscellaneous concrete flatwork and walkways may experience seasonal movement due to the expansive
nature of soils at the site. Consequently, some cracking or vertical movement of conventional flatwork and
walkways should be anticipated. Several construction methods may be utilized to mitigate such movements;
however, some minor movements, cracking or distress may still occur.
Subgrade soils should be moisture conditioned to a minimum of 2 percent over optimum moisture content for a
depth of 12 inches prior to placing concrete. Moisture conditioning of dry soils should be accomplished by
gradual wetting rather than flooding or excessive watering, which could result in a soft, unstable condition and
possible construction delays while waiting for soils to dry out. Moisture conditioning of wet soils should be
accomplished by air drying, lime treatment or other methods approved by the geotechnical engineer. The
moisture content of subgrade soils should be verified by the geotechnical consultant a maximum of 24 hours
prior to placing concrete and verify compaction of the subgrade soils by field density testing.
Concrete flatwork and walkways that are not subject to vehicle loads should be at least 4 inches thick and
underlain by at least 6 inches of non-expansive soil such as aggregate base, import soil, or treated on-site soils.
If traffic loads are anticipated, concrete pavements should be designed for a minimum thickness of 6.0 inches of
Portland cement concrete on 6.0 inches of crushed aggregate base. Consideration should also be given to using
reinforcing steel, such as No. 3 rebar spaced at 24 inches on center each direction to reduce the potential for
vertical offset or widening of concrete cracks.
Large slabs should be reinforced with a minimum of #3 reinforcing bar placed at 12 inches in both directions at
mid-height of the slab. Slabs should also have control joints constructed as squares or rectangles with spacing of
about 2 feet in each direction for each inch of concrete thickness up to a maximum of 10 feet. Control joints for
walkways should have a maximum spacing of 5 feet. Exterior slabs and walkways should be isolated from
adjacent foundations with a construction joint and a felt strip or approved equivalent that extends the full depth
of the exterior slab. This will help reduce the potential for permanent vertical offset between the slabs due to
friction between the concrete edges.
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3.03 Asphalt Concrete Pavements
R-value tests were performed during our previous investigation on anticipated subgrade soils at the site in order to
provide information on their soil properties for design of pavement structural sections. Structural sections were
designed using the procedures outlined in Chapter 630 of the California Highway Design Manual (Caltrans, 2008).
This procedure uses the principle that the pavement structural section must be of adequate thickness to distribute
the load from the design traffic index (TI) to the subgrade soils in such a manner that the stresses from the applied
loads do not exceed the strength of the soil (R-value).
Development of the design traffic indexes on the basis of a traffic study is beyond the scope of this report.
However, based on our experience, traffic indices for parking lots typically range from 5.0 to 7.0. We have provided
alternate structural sections for each traffic index with this range. Selection of the final pavement structural section
should be based on economic considerations which are beyond the scope of this investigation. Recommended
structural sections are as follows:
Parking Lots (TI=5.0, R-Value=7):
3.0 inches of asphaltic concrete over
9.5 inches of crushed aggregate base

Parking Lots (TI=5.5, R-Value=7):
3.0 inches of asphaltic concrete over
11.5 inches of crushed aggregate base

Parking Lots (TI=6.0, R-Value=7):
3.5 inches of asphaltic concrete over
12.5 inches of crushed aggregate base

Parking Lots (TI=6.5, R-Value=7):
4.0 inches of asphaltic concrete over
13.0 inches of crushed aggregate base

Parking Lots (TI=7.0, R-Value=7):
4.0 inches of asphaltic concrete over
15.0 inches of crushed aggregate base
Prior to paving, the subgrade soils should be moisture conditioned to a minimum of 2% of the optimum moisture
content. The subgrade soils should be compacted to a minimum of 90 percent relative compaction. All aggregate
base materials should be compacted to a minimum of 95% relative compaction.
3.04

Non-Expansive Fills

In order to mitigate the effects of expansive soils underlying flatwork and pavements, it is recommended that the
following requirements be implemented:


Asphalt concrete pavement sections should be underlain by a minimum of 12 inches of non-expansive
soils below to bottom of the aggregate base layer.



Portland cement concrete pavements and flatwork subjected to vehicle traffic should be underlain by a
minimum of 12 inches of non-expansive soils below the bottom of the aggregate base layer.



Portland cement concrete flatwork and walkways not subjected to vehicle traffic should be underlain by
a minimum of 6 inches of non-expansive soils compaction placed directly beneath the concrete.

Non-expansive soils shall be defined as materials having an expansion index less than 20 and a plasticity index
less than 15 and may be composed of treated on-site soils, imported soils, or aggregate base. Non-expansive fill
materials should be compacted to a minimum relative compaction of 90 percent. Non-expansive soils placed
directly below concrete flatwork with no intermediate aggregate base layer should be compacted to 95 percent
relative compaction within the upper 6 inches. All aggregate bases should be compacted to 95 percent
regardless of placement location.
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4.00 CLOSURE
The findings, conclusions and recommendations in this report were prepared in accordance with generally accepted
engineering and geologic principles and practices. No other warranty, either expressed or implied, is made. This
report has been prepared for Contra Costa Community College District to be used solely for design purposes.
Anyone using this report for any other purpose must draw their own conclusions regarding required construction
procedures and subsurface conditions.
The geotechnical and geologic consultant should be retained during the earthwork and foundation phases of
construction to monitor compliance with the design concepts and recommendations and to provide additional
recommendations as needed. Should subsurface conditions be encountered during construction that are different
from those described in this report, this office should be notified immediately so that our recommendations may be
re-evaluated.
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APPENDIX A
FIELD INVESTIGATION
A-1.00 FIELD EXPLORATION
A-1.01 Number of Trenches
Our subsurface investigation consisted of 16 exploratory trenches excavated with a backhoe loader.
A-1.02 Location of Trenches
An Exploratory Trench Map showing the approximate locations of the trenches is presented as Figure 1.
A-1.03 Trench Logging
Logs of trenches were prepared by one of our staff and are attached in this appendix. The logs contain factual
information and interpretation of subsurface conditions between samples. The strata indicated on these logs
represent the approximate boundary between earth units and the transition may be gradual. The logs show
subsurface conditions at the dates and locations indicated, and may not be representative of subsurface conditions
at other locations and times.
Identification of the soils encountered during the subsurface exploration was made using the field identification
procedure of the Unified Soils Classification System (ASTM D2488).
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TRENCH ID: TP-1
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 2.0

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

2.0 – 3.0

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-2
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 3.4

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

3.4 – 4.1

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.

New Brentwood Center (L-630)
Contra Costa Community College District

July 27, 2017
RMA Job No.: 15-095-0
Page A-3

GEOTECHNICAL CONSULTANTS

TRENCH ID: TP-3
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 4.0

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

4.0 – 4.6

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-4
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.4

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.4 – 3.3

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-5
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 3.4

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

3.4 – 4.5

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-6
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 2.8

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

2.8 – 4.8

NATIVE: Dark brown lean clay (CL) with fine sand, moist, low to
medium plasticity, firm.
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TRENCH ID: TP-7
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.4

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.4 – 3.5

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-8
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.6

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.6 – 3.4

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-9
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.8

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.8 – 3.0

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-10
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.8

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.8 – 3.9

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-11
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 2.2

FILL: Light brown/Tan sandy silt (ML)

2.2 – 3.6

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-12
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.6

FILL: Reddish brown silty sand (SM) and light gray lean clay (CL).

1.6 – 4.7

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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TRENCH ID: TP-13
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.8

FILL: Reddish brown silty sand (SM).

1.8 – 4.8

NATIVE: Reddish brown sandy silt (ML), dry, hard.
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TRENCH ID: TP-14
Date Excavated: 6/23/2017
Depth

Material Description

0.0 – 1.4

NATIVE: Dark brown lean clay (CL), moist, medium plasticity,
very firm.
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