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RE: Geotechnical Engineering Report
Road 7900 Borings Project
San Juan County, New Mexico
GEOMAT Project No. 242-5013

GEOMAT Inc. (GEOMAT) has completed the geotechnical engineering study for the Road 7900
Borings Project. The objectives of our study are to characterize and evaluate subsurface
conditions at the proposed project site and to provide geotechnical recommendations for
pavement section options. Our services were performed in general accordance with the scope of
work described in Proposal No. 242-06-37, dated June 21, 2024.

We understand the project will consist of the reconstruction of the existing pavement of 10.3
miles of Road 7900. We anticipate the finished pavement grades will be approximately the same
as the existing grades.

Subsurface conditions at the site were explored on July 22, 2024, by drilling seven (7) boreholes
at the approximate locations shown on the attached Vicinity Plan. Prior to drilling the borings,
the thickness of the existing asphalt concrete was determined using a Milwaukee M-1 portable
core drill with a 6-inch diameter diamond core barrel. The borings were advanced below the
pavement using a CME-55 truck-mounted drill rig with continuous-flight, 7.25-inch O.D. hollow-
stem augers. Representative bulk samples of the subsurface materials were also obtained.

The borings were continuously monitored by a geologist from our office who examined and
classified the subsurface materials encountered, obtained representative samples, observed
groundwater conditions, and maintained a continuous log of each boring. Samples were
transported to our laboratory for testing. Soils were classified in accordance with the Unified Soil
Classification System described in the attachments. Boring logs were prepared and are
presented in the attachments.
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SITE CONDITIONS

The proposed pavement reconstruction project consists of approximately 10.3 miles of existing
two-lane asphalt roadway extending south from the intersection of Road 7900 and Highway 550.
As depicted in the following photos, the existing asphalt concrete pavement shows signs of
oxidation and loss of bitumen binder at the wearing surface.

- i ¢ o LS S

Coring at Boring B-2, View Toward the Northeast

Overview of Road 7900 near Boring B-6, View Toward the North
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Evaluation of Cores

Visual evaluation of the cores recovered during our exploration indicates that the condition of
the asphalt concrete pavement surface is significantly aged, and generally lacks restorative
properties. All of the recovered cores were comprised of one layer, with the exception of B-2
which is potentially an overlay over existing asphalt. The asphalt concrete ranged in thickness
from approximately 1 to 1 % inches. Photographs of the existing pavement cores are presented
in attachments of this report. The location, thickness and general condition for each core are
shown in the following table.

Asphalt Concrete Core Evaluation

Core Location? Thickness (inches) Condition Observations
B-1 1% Loss of bitumen binder, slight weathering
Slippage cracking at surface, moderate
B-22 1+1% Ppas , & ,
Raveling of underlying layer

Loss of bitumen binder, moderate weathering
B-3 1% at surface
B-4 1 Loss of bitumen binder

Loss of bitumen binder, slight weathering and
B-5 1 raveling at surface
B-6 1% Loss of bitumen binder
B-7 1% Loss of bitumen binder, raveling at surface

1See Vicinity Plan in attachments, 2Asphalt Core appears to be an overlay over existing asphalt
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SUBSURFACE CONDITIONS

Soil Conditions

As presented on the Boring Logs in the attachments, we encountered pavement sections that
consisted of 1 to 1 % inches of asphalt concrete pavement, overlying approximately 1 %2 to 7 %
inches of aggregate base course. Beneath the existing pavement sections, we encountered sandy
soils to the depths of exploration. In boring B-2, we encountered clayey soil at 4 feet below
pavement surface to the depth explored.

The sandy soil was generally brown, fine to coarse-grained, and slightly damp to damp. The
clayey soil was generally brown, and slightly damp.

Groundwater Conditions

Groundwater was not encountered in any of the borings during drilling operations. Groundwater
elevations can fluctuate over time depending upon precipitation, irrigation, runoff, and
infiltration of surface water. We do not have any information regarding the historical fluctuation
of the groundwater level in this vicinity.

Laboratory Test Results

Laboratory analyses of representative samples indicate that the sandy soils have fine contents
(silt- and/or clay-sized particles passing the U.S. No. 200 sieve) ranging from approximately 24 to
45 percent and have plasticity indices from non-plastic to 17. The natural moisture contents of
the sandy soils range from approximately 4 to 11 percent.

Laboratory analyses of a representative sample indicates that the clayey soil has fines content
(silt- and/or clay-sized particles passing the U.S. No. 200 sieve) of approximately 50 percent and
a plasticity index of 23. The natural moisture content of the clayey soil was approximately 11
percent.

Results of all laboratory tests are presented in attachments.
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OPINIONS AND RECOMMENDATIONS

Geotechnical Considerations

Based on the subsurface conditions encountered in the borings, visual observations of the
recovered asphalt concrete cores, our laboratory testing, and the condition of the existing
pavement, Road 7900 could be reconstructed.

Options for the road rehabilitation were considered in our evaluation including overlaying and
mill/inlay. However, due to the thin asphalt concrete sections throughout the roadway, the loss
of most of the oil content commonly referred to as “oxidized”, and the cracking/condition of the
existing asphalt, these methods of partial rehabilitation are not likely to be practical and not
effective long-term solutions. As such, we recommend that a full depth asphalt concrete
replacement be constructed.

Reconstruction of New Pavement Sections

Based on the conditions encountered in our borings, we anticipate that the existing asphalt
concrete and aggregate base course could be reclaimed/processed for reuse as aggregate base
material. The existing asphalt concrete and base material can be pulverized and thoroughly
mixed to a maximum proportion of 30% existing asphalt concrete to existing aggregate base
course by weight. This blended material can be used to replace the recommended base course
in the pavement section given in the section below at a 1:1 ratio. The blended material should
be processed, placed, and compacted per section 302, Processing, Placing and Compacting
Existing Pavement of the 2019 NMDOT Specifications. Additional imported road base needed for
the pavement section should meet the criteria for NMDOT for Type | base course.

Pavement Design and Construction

Design of pavements for the project has been based on the procedures outlined in the Guideline
for Design of Pavement Structures by the American Association of State Highway and
Transportation Officials (AASHTO). We recommend that the new roadway be constructed as
discussed later in this section.
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Traffic Volume Data

Traffic data for design was obtained from San Juan County. According to the traffic counts for
2015, average annual daily traffic (AADT) on the south bound lane on Road 7900 consists of a
total of 348 vehicles. Traffic information indicates that approximately 10.0 percent consists of
truck traffic with most of the traffic consisting of vans and pickups. A 2.0 percent annual increase
in traffic was used in the pavement section design.

Based on the results of our subsurface exploration and laboratory testing, a subgrade R-value of
40 was used for the design.

Recommended Pavement Sections

We are presenting options for flexible (asphalt) pavement sections. The following table contains
the design parameters used in our analysis based upon the information available to us.

Pavement Analysis Parameters

Input Parameter Design Value
Design Life 20 years
Average Annual Daily Traffic 348 vehicles/day
Percent Truck Traffic 10% (1.5 Truck Factor)
Design Equivalent Single Axle Loads (ESAL) 420,000
Reliability 75%
Annual Traffic Growth Rate 2%
Overall Deviation 0.5
R-Value 40
Initial Serviceability (Po) 4.5
Terminal Serviceability (P:) 2.5
Asphalt Concrete Structural Coefficient 0.44
Base Course Structural Coefficient 0.13
Required Structural Number?! 2.1

'Required structural number based upon results of software analysis
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Recommended Pavement Sections
Material Hot Mix Asphalt (inches)  Aggregate Base Course (inches)
Thickness 3.0 6.0

A non-structural wearing surface, such as a chip seal could be considered after construction of
the new pavement section.

Construction Recommendations for Asphalt Pavements

In areas to be paved, the exposed ground surface should be scarified to a minimum depth of 12
inches and moisture conditioned as necessary to bring the upper 1.0 foot to near optimum
moisture content and compacted to a minimum of 95 percent of ASTM D1557 maximum dry
density prior to placement of fill or construction of pavement sections.

After preparation of the pavement subgrade, the areas to be paved should be proof rolled under
the observation of a representative of GEOMAT. The proof-rolling should be conducted utilizing
a fully loaded, single axle water truck with a minimum 2,000-gallon capacity or other vehicle that
will provide an equivalent weight on the subgrade. The proof-rolling should consist of driving
the truck across all the areas to be paved with asphalt at a slow speed (less than 5 mph) and
observing any deflections or distress caused to the subgrade. Areas that show distress should be
repaired by removing and replacing the soft material with suitable fill. If used, geogrid should be
placed directly on prepared subgrade.

Asphalt Pavements

Imported aggregate base course should conform to Section 303 of the NMDOT specifications for
Type | Base Course. Aggregate base course should be placed in lifts not exceeding 6 inches and
should be compacted to a minimum of 95% Modified Proctor density (ASTM D1557), within a
moisture content range of 4 percent below, to 2 percent above optimum. In any areas where
base course thickness exceeds 6 inches, the material should be placed and compacted in two or
more lifts of equal thickness.

If the hot-mix asphalt (HMA) is placed in more than one mat, the surface of each underlying mat
should be treated with a tack coat immediately prior to placement of the subsequent mat of hot-
mix asphalt.
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Asphalt concrete should be obtained from an engineer-approved mix design prepared in
accordance with NMDOT specifications. The hot-mix paving should be placed and compacted in
accordance with NMDOT specifications. HMA should either SP-Ill or SP-IV mix complying with the
requirements of section 416, Minor Paving of the 2019 NMDOT Specifications. HMA lift thickness
should comply with the following:

HMA Lift Thickness

HMA Type Minimum Thickness (inches) Maximum Thickness (inches)
SP-II 2.5 3.5
SP-1V 1.5 3.0

General Pavement Considerations

The performance of the recommended pavement sections can be enhanced by minimizing
excess moisture that can reach the subgrade soils. The following recommendations should be
considered at minimum.

e Site grading at a minimum 2% grade away from the pavements.
e Compaction of any utility trenches to the same criteria as the pavement subgrade.

The recommended pavement sections are considered minimal sections based on the anticipated
traffic volumes and the subgrade conditions encountered during our exploration. They are
expected to perform adequately when used in conjunction with preventive maintenance and
good drainage. Preventive maintenance activities are intended to slow the rate of pavement
deterioration and to preserve the pavement investment.

GENERAL COMMENTS

It is recommended that GEOMAT be retained to provide a general review of final design plans
and specifications in order to confirm that grading and foundation recommendations in this
report have been interpreted and implemented. In the event that any changes to the proposed
project are planned, the opinions and recommendations contained in this report should be
reviewed and the report modified or supplemented as necessary.
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GEOMAT should also be retained to provide services during excavation, grading, and
construction phases of the work. Construction testing, including field and laboratory evaluation
of fill, backfill, pavement materials, should be performed to determine whether applicable
project requirements have been met.

The analyses and recommendations in this report are based in part upon data obtained from the
field exploration. The nature and extent of variations beyond the location of test borings may not
become evident until construction. If variations then appear evident, it may be necessary to re-
evaluate the recommendations of this report.

Our professional services were performed using that degree of care and skill ordinarily exercised,
under similar circumstances, by reputable geotechnical engineers practicing in this or similar
localities at the same time. No warranty, express or implied, is intended or made. We prepared
the report as an aid in design of the proposed project. This report is not a bidding document. Any
contractor reviewing this report must draw his own conclusions regarding site conditions and
specific construction equipment and techniques to be used on this project.

This report is for the exclusive purpose of providing geotechnical engineering and/or testing
information and recommendations. The scope of services for this project does not include,
either specifically or by implication, any environmental assessment of the site or identification of
contaminated or hazardous materials or conditions. If the owner is concerned about the
potential for such contamination, other studies should be undertaken. This report has also not
addressed any geologic hazards that may exist on or near the site.

This report may be used only by the Client and only for the purposes stated, within a reasonable
time from its issuance. Land use, site conditions (both on and off site), or other factors may
change over time and additional work may be required with the passage of time. Any party,
other than the Client, who wishes to use this report, shall notify GEOMAT in writing of such
intended use. Based on the intended use of the report, GEOMAT may require that additional
work be performed and that an updated report be issued. Non-compliance with any of these
requirements, by the Client or anyone else, will release GEOMAT from any liability resulting from
the use of this report by an unauthorized party.
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915 Malta Ave
Farmington, NM 87401
EOMAT. Tel (505) 327-7928

Fax (505) 326-5721

Boring B-1

Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM

Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = ) _
Clegl- 18| B | e
2 |o9 Sl 9 [x=|0 | F c =
= c > -B‘ q,_)g\/ [o Ty o — . . .
tol2alsase] ¢ @BEIS| & | B Soil Description
88|8al3E25 3 25| & | = | 2
E"v o SEloE o g_l © Q @]
=) X % a |= 8 ) B = n
CORE ﬁgg Asphalt Concrete Pavement, approx. thickness 1 75" /1
"\Aggregate Base Course, approx. thickness 3" /|
1 Silty, Clayey SAND, brown, fine- to coarse-grained, damp
:.j | 2
SC- [
SM |-
2| 4 |57 GRAB
3
O
GRAB , Silty SAND, brown, fine- to coarse-grained, slightly damp
SV
' 5
Total Depth 5 feet
6 _
7
8
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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915 Malta Ave
Farmington, NM 87401
Tel (505) 327-7928
Fax (505) 326-5721

Boring B-2

Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM
Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = © _
© [ Y Q o —
= c2 2> |0 [ Qo | — . v s
Sol2aSssz| 2 @BE| 8| & | & Soil Description
88|8al3E25 3 25| & | = | 2
== oS8 EoEl = |ES ®© o @]
5 2 % o (= 8 o 8 o5 S (%)
ﬁgg Asphalt Concrete Pavement, approx. thickness 2 75"
CORE "\Aggregate Base Course, approx. thickness 2 V4" /]
1 Silty SAND with gravel, brown, fine-to coarse-grained, slightly
SM damp to damp
2 1 ________________________________]
Sandy Lean CLAY, brown, slightly damp
50 | 23 | 119 GRAB
3
CL
4
GRAB
5
Total Depth 5 feet
6
7
8
9
10

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM
Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = © _
Y leg-l&] B e
2 |o9 S 9 |>x={9 | F c =
= c > -B‘ q‘_) 2\/ [o Ty o — . . .
Sol2aSssz| 2 @BE| 8| & | & Soil Description
88|8al3E25 3 25| & | = | 2
E.,v L5l £l8 c = S - © o [m)
5 2 % o (= 8 o 8 o5 S (%)
CORE ACP Asphalt Concrete Pavement, approx. thickness 1 75"
ABC Aggregate Base Course, approx. thickness 7 34"
1 | Silty SAND, brown/tan, fine- to coarse-grained, slightly damp
2
26 | NP | 41 GRAB
SM 3
4
5
Total Depth 5 feet
6 |
7
8 |
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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Boring B-4

Fax (505) 326-5721 Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM

Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = ) _
Y leg-l&] B e
2 |o9 Sl @ |IZ=|9 | - c =
= c > -B‘ q,_)g\/ [o Ty o — . . .
tol2alsase] ¢ @BEIS| & | B Soil Description
88|8al3E25 3 25| | & | = | 2
E"v o SEloE o g_l © Q @]
=) X % a |= 8 ) B = n
CORE ﬁgg "N\Asphalt Concrete Pavement, appro>.(. thickness 1" /1
"NAggregate Base Course, approx. thickness 4" /]
1 Silty SAND, brown, fine- to coarse-grained, slightly damp to
. 1 damp
sMm |
: » |
GRAB  Silty, Clayey SAND, light brown, fine- to coarse-grained, |
3 slightly damp
sc- (4
SM 1 4
5
Total Depth 5 feet
6 |
7
8 |
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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Boring B-5

Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM
Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = © _
s lggl-| & 8| e
2 |o9 Ll @ |>=|9 | c =
= c > -B‘ q‘_) 2\/ [o Ty o — . . .
Sol2aSssz| 2 @BE| 8| & | & Soil Description
38|82|8828 3 [es|a|8 | = | 8
== oS8 EoEl = |ES ®© o @]
5 2 % o (= 8 o 8 o5 S (%)
CORE ﬁgg w \uK "\Asphalt Concrete Pavement, approx. thickness 1" /]
S0 P \Aggregate Base Course, approx. thickness 2 5" /_
1 Silty SAND, brown, fine- to coarse-grained, slightly damp to
damp
2
24 | NP | 66 GRAB SM
3
4
5
Total Depth 5 feet
6 |
7
8 |
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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Boring B-6

Page 1 of 1
Project Name: Road 7900 Borings Date Dirilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM
Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = ) _
Y leg-l&] B e
2 |o9 Sl @ |IZ=|9 | - c =
= c > -B‘ q‘_) 2\/ [o Ty o — . . .
tol2alsase] ¢ @BEIS| & | B Soil Description
88|8al3E25 3 25| & | = | 2
== oS8 EoEl = |ES ®© o @]
=) X % a |= 8 @ 8 o8 = n
ACP m Asphalt Concrete Pavement, approx. thickness 1 %4"
CORE ABC [~ L] . "
Aggregate Base Course, approx. thickness 1 %2 /_
1 Silty SAND, brown, fine- to coarse-grained, slightly damp to
damp
Y
Clayey SAND, brown, fine- to coarse-grained, slightly damp to
45 | 17 | 111 damp
' GRAB
3
4
5
Total Depth 5 feet
6 _
7
8
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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Boring B-7

Page 1 of 1
Project Name: Road 7900 Borings Date Drilled: 7/22/2024
Project Number: 242-5013 Latitude: Not Determined
Client: San Juan County Longitude: Not Determined
Site Location: CR 7900 Elevation: Not Determined
Rig Type: CME-55 Boring Location: See Site Plan
Drilling Method: 7.25" O.D. Hollow Stem Auger Groundwater Depth: __Not Encountered
Sampling Method: _Core and Bulk samples Logged By: PM
Hammer Weight: _ N/A Remarks: _ Existing Roadway Alignment
Hammer Fall: N/A
Laboratory Results | = © _
s lggl-| & 8| e
2 |o9 Ll @ |>=|9 | c =
= c > -B‘ q‘_) 2\/ [o Ty o — . . .
tol2alsase] ¢ @BEIS| & | B Soil Description
88|8al3E25 3 25| | & | = | 2
== oS8 EoEl = |ES ®© o @]
5 2 % o (= 8 o 8 o5 S (%)
ACP : "
CORE REE Asphalt Concrete Pavement, appro>.(. thickness 1 %2 /1
"\Aggregate Base Course, approx. thickness 3 V4" /]
1 Silty SAND, brown/tan, fine-to coarse-grained, slightly damp to
damp
2
GRAB SM
3
4
5
Total Depth 5 feet
6 |
7
8 |
9
10

GEOMAT 242-5013.GPJ GEOMAT.GDT 8/13/24

A = Auger Cuttings R = Ring-Lined Barrel Sampler SS = Split Spoon GRAB = Manual Grab Sample D = Disturbed Bulk Sample SH = Shelby Tube Sampler
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PHOTOGRAPHS OF EXISTING PAVEMENT CORES
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TEST DRILLING EQUIPMENT & PROCEDURES

Description of Subsurface Exploration Methods

Drilling Equipment — Truck-mounted drill rigs powered with gasoline or diesel engines are
used in advancing test borings. Drilling through soil or softer rock is performed with hollow-
stem auger or continuous flight auger. Carbide insert teeth are normally used on bits to penetrate
soft rock or very strongly cemented soils which require blasting or very heavy equipment for
excavation. Where refusal is experienced in auger drilling, the holes are sometimes advanced
with tricone gear bits and NX rods using water or air as a drilling fluid.

Coring Equipment — Portable electric core drills are used when recovery of asphalt or concrete
cores is necessary. The core drill is equipped with either a 4” or 6” diameter diamond core
barrel. Water is generally used as a drilling fluid to facilitate cooling and removal of cuttings
from the annulus.

Sampling Procedures - Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the ASTM D1586 test procedure. In most cases, 2” outside diameter,
1 3/8” inside diameter, samplers are used to obtain the standard penetration resistance.
“Undisturbed” samples of firmer soils are often obtained with 3 outside diameter samplers lined
with 2.42” inside diameter brass rings. The driving energy is generally recorded as the number
of blows of a 140-pound, 30-inch free fall drop hammer required to advance the samplers in 6-
inch increments. These values are expressed in blows per foot on the boring logs. However, in
stratified soils, driving resistance is sometimes recorded in 2- or 3-inch increments so that soil
changes and the presence of scattered gravel or cemented layers can be readily detected and the
realistic penetration values obtained for consideration in design. “Undisturbed” sampling of
softer soils is sometimes performed with thin-walled Shelby tubes (ASTM D1587). Tube
samples are labeled and placed in watertight containers to maintain field moisture contents for
testing. When necessary for testing, larger bulk samples are taken from auger cuttings. Where
samples of rock are required, they are obtained by NX diamond core drilling (ASTM D2113).

Boring Records - Drilling operations are directed by our field engineer or geologist who
examines soil recovery and prepares boring logs. Soils are visually classified in accordance with
the Unified Soil Classification System (ASTM D2487), with appropriate group symbols being
shown on the logs.

GEOMAT



UNIFIED SOIL CLASSIFICATION SYSTEM

CONSISTENCY OR RELATIVE DENSITY CRITERIA

Group
Major Divisions Symbols Typical Names
GW qu\l;{t?;:dﬁglggarv:(!sﬁanrgjsgravel-sand Standard Penetration Test Ring-Lined Sampler
Clean Gravels ' Density of Granular Soils Density of Granular Soils
Gravels GP Poorly graded gravels and gravel-sand ;engt{raxion N :engttration N
50% or more of mixtures, little or no fines esistance, . . esistance, . :
fracti (blows/ft.) Relative Density (blows/ft.) Relative Density
coarse fraction
retalnestiiesz No. 4 GM Silty gravels, gravel-sand-silt mixtures
Gravels with 0-4 Very Loose 0-11 Very Loose
Coarse- Fines cl I -sand-cl
. . ayey gravels, gravel-sand-clay
Grained Soils GC mixtures
5-10 Loose 12-26 Loose
More than 50% SW Well-graded sands and gravelly sands,
retained on No. little or no fines . .
200 sieve Clean Sands 11-30 Medium Dense 27-74 Medium Dense
Poorly graded sands and gravelly
Sands SP sands, little or no fines
More than 50% of 31-50 Dense 75-120 Dense
coarse fraction
passes No. 4 sieve SM Silty sands, sand-silt mixtures
Sands with >50 Very Dense >120 Very Dense
Fines
SC Clayey sands, sand-clay mixtures Standard Penetration Test Ring-Lined Sampler
Density of Fine-Grained Soils Density of Fine-Grained Soils
. Unconfined . Unconfined
ML Inorganic silts, very fine sands, rock Penetration Compressive |[Penetration Compressive
flour, silty or clayey fine sands Resistance, N strength ~ [Resistance, N Strength
(blows/ft.) Consistency (Tons/ft2)  [[(blows/ft.) Consistency (Tons/ft2)
Silts and Clays Inorganic clays of low to medium
Liquid Limit 50 or less CL plasticity, gravelly clays, sandy clays,
Fine-Grained . silty clays, lean clays <2 Very Soft <0.25 <3 Very Soft <0.25
Ine-Graine
Soils oL Organic silts and organic silty clays of
low plasticity
2-4 Soft 0.25-0.50| 3-6 Soft 0.25-0.50
50% or more Inorganic silts, micaceous or
passes MH diatomaceous free sands or silts,
No. 200 sieve elastic silts 5-8 Medium Stiff 0.50-1.00f 7-12 Medium Stiff 0.50-1.00
Silts and Clays CH Inorganic clays of high plasticity, fat
iquid Limi clays . .
Liquid Limit greater than 50 y 9-15 Stiff 1.00-2.00( 13-25  Stiff 1.00-2.00
OH Organic clays of medium to high
plasticity . .
16-30 Very Stiff 2.00-4.00(f 26-65 Very Stiff 2.00-4.00
: : : Peat, mucic & other highly organic
Highly Organic Soils PT soils
>30 Hard >4.0 >65 Hard >4.0
U.S. Standard Sieve Sizes
>12" 12" 3" 3/4" #4 #10 #40 #200
Boulders Cobbles Gravel Sand Silt or Clay
coarse | fine coarse | medium | fine
MOISTURE CONDITIONS MATERIAL QUANTITY OTHER SYMBOLS
Dry Absence of moist, dusty, dry to the touch trace 0-5% R Ring Sample
Slightly Damp Below optimum moisture content for compaction few 5-10% S SPT Sample
Moist Near optimum moisture content, will moisten the hand little  10-25% B Bulk Sample
Very Moist Above optimum moisture content some  25-45% ¥ Ground Water
Wet Visible free water, below water table mostly  50-100%

BASIC LOG FORMAT:
SOILS - Group name, Group symbol, color, consistency or relative density, grain size, moisture. Additional comments: odor, presence of roots, mica, gypsum, coarse patrticles, etc.
ROCK - Name, color, planing, porosity, moisture, weathering, relative strength, additional comments.

EXAMPLES:

SILTY SAND witrace silt (SM-SP), Brown, loose to med. Dense, fine to medium grained, damp

BASALT, gray/black, irregular planes, porous, slightly damp, slightly weathered, medium strong (R3)

UNIFIED SOIL CLASSIFICATION SYSTEM

GEOMAT




SIEVE ANALYSIS, CUMULATIVE PERCENT PASSING (%) ATTERBERG LIMITS IN-SITU
SAMPLE
LAB |BORING
DEPTH MOISTURE | WET DRY CLASSIFICATION
NO. NO. (ft) %" % | No.4 | No.8 | No.10 | No.16 | No.30 | No.40 | No.50 |No. 100 | No. 200 | H'QUID |PLASTIC \PLASTICITY| coNreNT | DENSITY | DENSITY
LIMIT | LIMIT INDEX "
(%) (pcf) (pcf)
21607 | B-1 2-4' - - - - 100 99 94 87 77 53 32 21 17 4 5.7 - - |silty, Clayey SAND (SC-SM)
21608 | B-2 2-4' - 100 98 95 93 20 81 76 71 61 50 36 13 23 11.9 - - |sandy Lean CLAY (CL)
21609 | B-3 2-4' 100 99 99 98 98 98 88 74 58 38 26 NLL NPL NP 4.1 - - |Silty SAND (SM)
21610 | B-5 2-4' - - - - 100 99 91 80 66 39 24 NLL NPL NP 6.6 - - |Silty SAND (SM)
21611 B-6 2-4' - - 100 99 99 98 92 87 80 63 45 30 13 17 11.1 - - |Clayey SAND (SC)
NLL = No Liquid Limit
NPL = No Plastic Limit
NP = Non-Plastic
Project Name Road 7900 Borings
EOMA I - SUMMARY OF SOIL TESTS Project No. 242-5013
INC. ! .
Page 1 of 1 Location San Juan County, New Mexico
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LABORATORY TESTING PROCEDURES

Laboratory testing is performed by trained personnel in our accredited laboratory or may be
subcontracted by GEOMAT through a qualified outside laboratory if necessary. Actual types
and quantities of tests performed for any project will be dependent upon subsurface conditions
encountered and specific design requirements.

The following is an abbreviated table of laboratory testing that may be performed by GEOMAT
with the applicable standards listed. Testing for a specific project may include all or a selected
subset of the laboratory work listed. Laboratory testing beyond those listed may be available and
could be incorporated into the project scope at the discretion of GEOMAT.

PROCEDURE ASTM AASHTO
Moisture Content D2216 T 265
Sieve Analysis C136 T 27
Fines Content D1140 T11
Hydrometer D7928 T 88
Atterberg Limits D4318 T89/T 90
Water Soluble Sulfate C1580 T 290
pH of Soil for Use in Corrosion Testing G51 T 289
Soil Resistivity Using 2-Electrode Soil Box Method G187 T 288
Carbonate Content D4373 -
Soil Compression/Expansion D2435 T216
Soil Classification D2487 M 145
Direct Shear D3080 T 236
Unconfined Compressive Strength of Soils D2166 T208
Unconfined Compressive Strength of Rock Cores D4543 -
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